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Legal Notices

The information in this document is subject to change without notice.

Chroma ATE INC. makes no warranty of any kind with regard to this manual, including, but
not limited to, the implied warranties of merchantability and fitness for a particular purpose.
Chroma ATE INC. shall not be held liable for errors contained herein or direct, indirect, special,
incidental or consequential damages in connection with the furnishing, performance, or use of
this material.

CHROMA ATE INC.
66 Huaya 1st Road, Guishan, Taoyuan 33383, Taiwan

Copyright Notices. Copyright 2019 Chroma ATE INC., all rights reserved. Reproduction,
adaptation, or translation of this document without prior written permission is prohibited,
except as allowed under the copyright laws.



Warranty

All of Chroma’s instruments are warranted against defects in material and workmanship for a
period of one year from date of shipment. Chroma agrees to repair or replace any assembly
or component found to be defective, under normal use during this period. Chroma’s obligation
under this warranty is limited solely to repairing any such instrument, which in Chroma’s sole
opinion proves to be defective within the scope of the warranty when returned to the factory or
to an authorized service center. Purchaser is responsible for the shipping and cost of the
service item to Chroma factory or service center. Shipment should not be made without prior
authorization by Chroma.

This warranty does not apply to any products repaired or altered by persons not authorized by
Chroma, or not in accordance with instructions furnished by Chroma. If the instrument is
defective as a result of misuse, improper repair, or abnormal conditions or operations, repairs
will be billed at cost.

Chroma assumes no responsibility for its product being used in a hazardous or dangerous
manner either alone or in conjunction with other equipment. High voltage used in some
instruments may be dangerous if misused. Special disclaimers apply to these instruments.
Chroma assumes no liability for secondary charges or consequential damages and in any
event, Chroma'’s liability for breach of warranty under any contract or otherwise, shall not
exceed the purchase price of the specific instrument shipped and against which a claim is
made.

Any recommendations made by Chroma regarding the use of its products are based upon
tests believed to be reliable; Chroma makes no warranty of the results to be obtained. This
warranty is in lieu of all other warranties, expressed or implied, and no representative or
person is authorized to represent or assume for Chroma any liability in connection with the
sale of our products other than set forth herein.

CHROMA ATE INC.

66 Huaya 1st Road, Guishan,
Taoyuan 33383, Taiwan

Tel: 886-3-327-9999

Fax: 886-3-327-8898

e-mail: info@chromaate.com

http://www.chromaate.com
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Material Contents Declaration

The recycling label shown on the product indicates the Hazardous Substances contained in
the product as the table listed below.
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: See <Table 1>.

: See <Table 2>.

<Table 1>
Hazardous Substances
Lead |Mercury |Cadmium|Hexavalent| Polybrominated | Selected Phthalates
Part Name Chromium B|phenyls/ Group
Polybromodiphenyl
Ethers
Pb Hg Cd cr® PBB/PBDE DEHP/BBP/DBP/DIBP
PCBA @) O @) O O ®)
CHASSIS O O O O O O
ACCESSORY O O O O O ®)
PACKAGE O O O O O O

“O” indicates that the level of the specified chemical substance is less than the threshold level
specified in the standards of SJ/T-11363-2006, EU Directive 2011/65/EU, and 2015/863/EU.

“X” indicates that the level of the specified chemical substance exceeds the threshold level
specified in the standards of SJ/T-11363-2006, EU Directive 2011/65/EU, and 2015/863/EU.

Remarks:

1. The CE marking on product is a declaration of product compliance with EU Directive
2011/65/EU and 2015/863/EU.

2. This product is complied with EU REACH regulation and no SVHC in use.

Disposal

Do not dispose of electrical appliances as unsorted municipal waste, use separate collection
facilities. Contact your local government for information regarding the collection systems
available. If electrical appliances are disposed of in landfills or dumps, hazardous substances
can leak into the groundwater and get into the food chain, damaging your health and
well-being. When replacing old appliances with new one, the retailer is legally obligated to
take back your old appliances for disposal at least for free of charge.
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<Table 2>

Hazardous Substances
Lead [Mercury[Cadmium|Hexavalent| Polybrominated | Selected Phthalates
Part Name Chromium B|phenyls/ Group
Polybromodiphenyl
Ethers
Pb Hg Cd cr® PBB/PBDE DEHP/BBP/DBP/DIBP
PCBA X @] @] O O O
CHASSIS X @] @] @] O O
ACCESSORY X O O O O O
PACKAGE O O O O O ®)

“O” indicates that the level of the specified chemical substance is less than the threshold level
specified in the standards of SJ/T-11363-2006, EU Directive 2011/65/EU, and 2015/863/EU.

“X” indicates that the level of the specified chemical substance exceeds the threshold level
specified in the standards of SJ/T-11363-2006, EU Directive 2011/65/EU, and 2015/863/EU.

1. Chroma is not fully transitioned to lead-free solder assembly at this moment; however,
most of the components used are RoOHS compliant.

2. The environment-friendly usage period of the product is assumed under the operating
environment specified in each product’s specification.

3. This product is complied with EU REACH regulation and no SVHC in use.

Disposal

Do not dispose of electrical appliances as unsorted municipal waste, use separate collection
facilities. Contact your local government for information regarding the collection systems
available. If electrical appliances are disposed of in landfills or dumps, hazardous substances
can leak into the groundwater and get into the food chain, damaging your health and
well-being. When replacing old appliances with new one, the retailer is legally obligated to
take back your old appliances for disposal at least for free of charge.
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C € Declaration of Conformity

For the following equipment :

Regenerative Grid Simulator

(Product Namef Trade Name)
61800-100, 61500-100

(Model Designation)
CHROMA ATE INC.

(Manufacturer Name)
66 Huaya 1%t Road, Guishan, Taoyuan 33383, Taiwan

(Manufacturer Address)

Is herewith confirmed to comply with the requirements set out in the Council Directive on the
Approximation of the Laws of the Member States relating to Electromagnetic Compatibility
(2014/30/EU) and Low Voltage Directive (2014/35/EU). For the evaluation regarding the
Directives, the following standards were applied:

EN 61326-1:2013

EN 55011:2016, EN 61000-4-2:2009, EN 61000-4-3:2006/A1:2008/A2:2010

EN 61000-4-4:2012, EN 61000-4-5:2014, EN 61000-4-6:2014

EN 61000-4-6:2010

IEC/EN 61010-1:2010

The equipment describe above is in conformity with Directive 2011/65/EU of the European
Parliament and of the Council of 8 June 2011 on the restriction of the use of certain hazardous
substances in electrical and electronic equipment.

The following importer'manufacturer or authorized representative established within the EUT is
responsible for this declaration :

CHROMA ATE INC.

(Company Name)
66 Huaya 1% Road, Guishan, Taoyuan 33383, Taiwan

(Company Address)

Person responsible for this declaration:
Mr. Vincent Wu

(MName, Sumame)
T&M BU Vice President

(Position/Title)
Taiwan 2019.02.12 Vit Jin
(Place) (Date) (Leqal Signature)




Safety Summary

The following general safety precautions must be observed during all phases of operation,
service, and repair of this instrument. Failure to comply with these precautions or specific
WARNINGS given elsewhere in this manual will violate safety standards of design,
manufacture, and intended use of the instrument. Chroma assumes no liability for the
customer’s failure to comply with these requirements.

AWARNING

BEFORE APPLYING POWER
Verify that the power is set to match the rated input of this power supply.

PROTECTIVE GROUNDING
Make sure to connect the protective grounding to prevent an electric shock
before turning on the power.

NECESSITY OF PROTECTIVE GROUNDING

Never cut off the internal or external protective grounding wire, or
disconnect the wiring of protective grounding terminal. Doing so will cause a
potential shock hazard that may bring injury to a person.

FUSES

Only fuses with the required rated current, voltage, and specified type
(normal blow, time delay, etc.) should be used. Do not use repaired fuses or
short-circuited fuse holders. To do so could cause a shock or fire hazard.

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE

Do not operate the instrument in the presence of flammable gases or
fumes. The instrument should be used in an environment of good
ventilation.

DO NOT REMOVE THE COVER OF THE INSTRUMENT

Operating personnel must not remove the cover of the instrument.
Component replacement and internal adjustment can be done only by
qualified service personnel.

DO NOT MOVE THE EQUIPMENT ON SLOPE PAVEMENT

Do not move the equipment on slope pavement when changing the
location. Be sure to use foot pads to stabilize the equipment when
positioning it.

DO NOT MOVE THE EQUIPMENT ON BUMPY PAVEMENT

Do not move the equipment on bumpy pavement when changing the
location. Be sure to use foot pads to stabilize the equipment when
positioning it.

Lethal voltage, the output is up to 426V peak voltage.

If the output terminal and circuit are connected to output when the

power is on, it could cause death if touches it.

3. Please make sure the floor is flat and endurable for maximum
weight before placing the device. Please install it close to the
primary structure (beams).

4. The load bearing of each foot pad is about 300kg. Considering the

floor structure, it is suggested to use an iron plate of

350mm/350mm/10t to disperse the pressure.

N
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Safety Symbols

& DANGER - High voltage.

Explanation: To avoid injury, death of personnel, or damage to

A the instrument, the operator must refer to an explanation in the
instruction manual.
High temperature: This symbol indicates the temperature is now
higher than the acceptable range of human. Do not touch it to
avoid any personal injury.
Protective grounding terminal: To protect against electrical
shock in case of a fault. This symbol indicates that the terminal
must be connected to ground before operation of equipment.
Functional grounding: To identify an earth (ground) terminal in

| cases where the protective ground is not explicitly stated. This
— symbol indicates the power connector does not provide

grounding.

N

The WARNING sign denotes a hazard. It calls attention to a

procedure, practice, or the like, which, if not correctly performed or
adhered to, could result in personal injury. Do not proceed beyond

a WARNING sign until the indicated conditions are fully

understood and met.

The CAUTION sign denotes a hazard. It may result in personal
CAUTION  injury or death if not noticed timely. It calls attention to procedures,

practices and conditions.

The Notice sign denotes important information in procedures,

applications or the areas that require special attention. Be sure to

read it carefully.
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Moving the Device

Since the device weighs heavy, for your safety be sure to use tool to move it in accordance
with the following figure.
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CAUTION
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1. Select an appropriate moving method based
on the pallet jack In use,

2. The pallet jack must have a lpad capacity of
1500kg or more.

3. The pallet jack forks length should exceed the
device cabinet.

4. When operating the pallet jack by the method
shown on the lefi, make sure the areas afl bolh
Aspctions are tha same to malntain maximum
stability.

5. Do not use pallet jack to move the device on
bumpy and sloping road,

&. De not move the equipment an sloping, rough,
or bumpy pavement, Be sure {0 use foolpads
to stabilize the equipment when positioning i,

1LASERLER700x 1000(mm), EB1120 kg,
ERUNEGEEEFRUBTRAENEX
BER FEEWNILEZRREE).

2B —RE R PR F300kg, B BN,
B0 FE400mm/A00mm/ 1089 ¥ §E 4 BE 5.

1.0imension: 780 x 1000 (mm), weight: 1120 kg,

Make sure the floor surface issmooth and
the weight is bearable. Install the equipment
near the main structure (beams).

Z,Each foctpad can sland about 300kg.
Gonsidering the floor structure,
it is recommended to use an iran plate of

The instrument must place horizontally during transportation and use. It is strictly forbidden to

slant the device, or it may cause the device to be damaged.

Cleaning

It is suggested to regularly perform internal cleaning and maintenance. The standard period is
1 year. Due to different environment use conditions, the maintenance period can be adjusted
according to your use environment. Please contact your local technical service personnel for
related service requirements.



Revision History

The following lists the additions, deletions and modifications in this manual at each revision.

Date Version Revised Sections
Sep. 2019 1.0 Complete this manual.
Apr. 2020 1.1 Modify the following:

— “Specifications” in “Overview” chapter

— "1 _Phase Mode” in “Local Operation” chapter

— ‘“Parallel/Series (Optional) Operation” chaper

— ‘“Instrument Command Dictionary” in “Remote Operation” chapter
Add the following:

— Moving and cleaning description

- “AC Load Mode (Optional)” chapter
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Overview

1. Overview

1.1 Introduction

The distributed power grids of today such as solar power and wind power generation are
growing gradually. To cope with this trend, the equipment manufacturers have to follow the
standards (IEEE 1547 / IEC 61000-3-15 / IEC 62116 for instance) to perform the tests and
certify their equipment meets the standard. The Chroma 61800 Series Regenerative Grid
Simulator released lately can provide the test solutions required for parallel grids. Its full four
gquadrant operation, energy recycling and voltage waveform editing functions (such as the
simulation of voltage fall and harmonic distortion) are in compliance with the standard. Most
importantly, the 61800 Series provides an effective energy saving solution that can feed the
energy generated during testing back to the grid instead of consuming it as heat energy.
Besides the distributed power test application, the 61800 Series Regenerative Grid Simulation
can also apply to other green products associate tests like Vehicle to Grid (V2G) and Energy
Saving System (ESS).

1.2 Feature

Voltage: 0~300V

Frequency: DC, 30Hz~100Hz

Energy regenerative function with 100% rated current recycling capability

Conform with the test applications of PV inverter, Smart Grid and EV associate products
Selectable 1-phase/3-phase AC output

Controllable voltage and frequency for change rate

Output limit setting for voltage and current

Voltage waveform setting for 0~360 switching degree

Sync TTL signal Output for changed voltage

LIST, STEP, PULSE mode for Power Line Disturbance (PLD) simulation

Voltage interruption/transient simulation (conform with LVRT test)

Distortion waveform synthesis of harmonics and interharmonics

Parameter measurement functions including step of harmonic current
Programmable analog interface

Digital interface: GPIB, RS-232, USB and Ethernet

Support parallel mode to meet high power output requirements (parallel mode only
supports three-phase output)

1.3 Specifications

The following table lists the specification of Chroma 61800-100 Regenerative Grid Simulator.
All specifications are verified in accordance with Chroma’s standard test procedure. Unless
otherwise specified, all specifications are tested under the condition of remote connected
voltage sense within the temperature of 25 + 1°C and load resistance.

1-1
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Model | 61800-100
AC Output Rating
1-Phase Power 105kVA
3-Phase Total Power 105kVA
Power per Phase 35kVA
Voltage
0"'300V|_N
Output Voltage Optional HV: 0-500VLN
Accuracy 0.1%+0.2%F.S.
Resolution 0.1V

Distortion 2

< 0.5% @30-65Hz
< 0.8% @65-100Hz

Line Regulation 0.10%
Load Regulation™ 0.20%
Maximum Current (1-Phase) ™
Output Current
(RMS) 420A
Output Current
(Peak) 1080A

Maximum Current (3-Phase/per phase)

Output Current

140A@250V (maximum CP)

(RMS)
Output Current
(Peak) 360A
Frequency
Range DC, 30Hz ~ 100Hz
Accuracy * 0.01%F.S
Resolution 0.01Hz
DC Output Rating (1-Phase) ™
Power 52.5kW
* 424V
Voltage (Optional HV: 707V)
Current 210A
DC Output Rating (3-Phase/per phase)
Power 17.5kW
6 424V
Voltage (Optional HV: 707V)
Current 70A

Current Harmonic
Distortion

Source Mode
< 5% (Typical)

Regen Mode
< 5% @39 200-220V+10%V
< 6% @39 380-400V+£10%V,
< 10% @39 440-480V+£10%V,

Power Factor

0.95 (Typical)

Input 3-Phase Rating (Each Phase)

Voltage Range™

3@ 200-220V+£10%V
3@ 380-400V+10%V
3D 440-480V+£10%V,,

Frequency Range

47-63 Hz

Maximum Current

438A Max./Phase
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Model 61800-100
(33200-220V+10%V, )
228A Max./Phase
(39 380-400V+10%V, )
200A Max./Phase
(39 440-480V+10%V, )
Hold-up Time >10ms
Measurement
Voltage
O""BOOVLN
Range Optional HV: 0-500V,
Accuracy 0.1%+0.2%F.S.
Resolution 0.01V
Current (Each Phase)

Range 360A
Accuracy (RMS) ™ 0.4%+0.3%F.S.
Accuracy (Peak) 0.4%+0.6%F.S.

Resolution™™° 0.01 A
Power
Accuracy 0.4%+0.4% F.S.
Resolution 0.1W
Others
Efficiency ™ 80%(Typical)
Dimension (WxDxH) 780 x 1000 x 1740 mm  30.70x39.37x68.50 in.

Weight

1120kg

Protection

OVP, OCP, OPP, OTP, FAN

Remote Interface

GPIB, RS-232, USBTMC, Ethernet

Temperature Range

Operating 0°C to 40°C
Storage -40°C to 85°C
Humidity 0% to 95%
Safety & EMC CE

Regenerative AC Load (ACL optional accessory)

Model | 61800-100
Loading Current (per phase)
Current 140A
Max. Current 360Aeax
Operating Voltage
Range 50~300V
Max. Voltage 424V peax
Operating Frequency
Range 30Hz ~ 100Hz
Accuracy 0.01% F.S.
Resolution 0.1Hz

Constant Current Rectification Mode (per phase)

Current Range 0~140A
Accuracy 0.3% + 0.5%F.S.
(above 2A)
Resolution 0.1A
Crest Factor Range 1.414~2.57
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Model 61800-100
Crest Factor Resolution 0.001
Constant Power Rectification Mode (per phase)
Power Range 0~35kW

0.3% + 0.6%F.S.

Accuracy (above 200W)
Resolution 10W
Crest Factor Range 1.414~2.57
Crest Factor Resolution 0.001

Constant Current Phase Variation Mode (per phase)

Current Range 0~140A
Accuracy 0.3% + 0.5%F.S.
(above 5A)
Resolution 0.1A

Phase Range

-90deg ~ +90deg
(current source mode
+90.1deg ~ +180deg

& -90.1deg ~ -180deq)

Accuracy *°

0.6%F.S.(30~100Hz)

Phase Resolution

0.1deg

Constant Power Phase Variation Mode (per phase)

Power Range

0~35kW

Accuracy

0.3% + 0.6%F.S.
(above 1.5W)

Resolution

10w

Phase Range

-45deg ~ Odeg & +45deg ~ Odeg
(current source mode
+135deg ~ +180deg
& -135deg ~ -180deq)

Accuracy *° 0.6%F.S.(30~100Hz)
Phase Resolution 0.1deg
Constant Resistance Mode (per phase)
Range 1~3000hm
Convert to current value
Accuracy 0.3% + 0.7%F.S.
(above 5A)
Resolution 0.1ohm

Current Harmonics

<3% (Full load at 250V/50Hz/sinewave)

210kVA 900VLN series

high voltage function (optional accessory)

AC Output Rating

3-phase Mode Total

210kVA
Power
Power Per Phase 70KVA
Voltage
Output Voltage 0~900V y
Accuracy * 0.1%+0.2%F.S.
Resolution 0.1V

Distortion™"

< 0.8% @50/60Hz
< 1.0% @30Hz~100Hz

Voltage Regulation

0.10%
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Load Regulation

0.20%

Max. Current (3-phase mode/ per phase)

Output Current (RMS) 140A
Output Current (Peak) 360A
Frequency
Range DC, 30Hz ~ 100Hz
Accuracy * 0.02% F.S.
Resolution 0.01Hz
DC Output Rating (3-phase mode/ per phase)”
Power 35kwW
Voltage™ 1272V
Current 70A

Energy Regenerative Function

Current Harmonic
Distortion™®

Source Mode
< 5% (Typical)

Regen Mode
< 5% @39 200-220V+10%V,
< 6% @39 380-400V+10%V,
< 10% @39 440-480V+£10%V,

Power Factor

0.95 (Typical)

Input 3-phase Rating (per phase)

Voltage Range™

39 200-220V+10%V,
39 380-400V+10%V,
39 440-480V+10%V,

Frequency Range

47-63 Hz

Max. Current

438A Max./Phase (3@ 200-220V+10%V, )
228A Max./Phase (39 380-400V+10%V|, )
200A Max./Phase (3@ 440-480V+10%V,, )

Power Factor

0.95 (Typical)

Measurement
Voltage
Range 0~900V
Accuracy 0.1%+0.2%F.S.
Resolution 0.01V
Current * (per phase)
Range 360A

Accuracy (RMS) ™

0.4%+0.3%F.S.

Accuracy (Peak)

0.4%+0.6%F.S.

Resolution *° 0.01 A
Power
Accuracy 0.4%+0.4% F.S.
Resolution 0.1wW
Others
Efficiency 80%(Typical)

Dimension (WxDxH)

1700 x 1000 x 1740 mm / 62.92x39.37%68.50 in.

Weight

2240kg/4938lbs

Protection

OVP, OCP, OPP, OTP, FAN

Remote Interface

GPIB, RS-232, USB, Ethernet

Temperature Range

Operatiing

0°C to 40°C

Storage

-40°C to 85°C




Regenerative Grid Simulator 61800-100 User’'s Manual

Humidity ** 0% to 95%

Safety & EMC CE

Note

1-6

1 *1: The accuracy of voltage, frequency and maximum distortion tests use Power

*2:
*3:

*4.
*5:

*6:

*7

*8:

*Q:

Analyzer Line Filter=50kHz and Update rate=250ms to measure the linear load. The
referenced instrument is Model: YOKOGAWA WT3000.

The maximum distortion test is the maximum output power to linear load when the
output voltage is set to 500VAC.

The load regulation condition is to set the sine wave output.

The multi-simulator parallel mode does not support single-phase mode.

The maximum current in parallel mode is N times the maximum current of a single
unit. Ex. When 5 units are paralleled, the 61800-100 output current (RMS) is
140x5=900A and the output peak current is 2313A.

The purpose of DC voltage output is to set the DC-bias for AC+DC.

: The DC output rating in parallel mode (per phase in 3-phase mode) is N times that of

a single unit. Ex. When 5 units are paralleled, the 61800-100 DC output current is
70x5=350A.

The current harmonic distortion in Energy Recycling Mode is 3@ 220V, @60Hz, 30
380V, @60Hz, 30 480V  @60Hz.

If an extra breaker is required for wiring, the input specification 3@
200-220V+10%V  must use the breaker larger than 450A. For the input
specification 3@ 380-400V+£10% V|, and 39 440-480V+10%V,, the breaker larger
than 250A should be used.

*10: The current measurement display is 4 digits, for instance if the measured current is

between 10.00A-99.99A, the minimum display digits are 00.01.

*11: The test efficiency is the maximum output power to linear load when the output

voltage sets to 250VAC.

*12: The operating humidity is in non-condensing state.
*13: When measuring the accuracy (RMS) in parallel mode, the defined accuracy

(Peak) spec. needs to add the parallel unit modification. For instance, if the
accuracy (RMS) is 0.4%+0.3%F.S, it has to be above >N Amp with output voltage
set to 250VAC and frequency set to 60Hz to meet the specification.(N is the parallel
unit.)

*14 The measurement related specifications in parallel mode such current and power

need multiply the paralleled units, for instance, the output current (RMS) of 5
paralleled units is 140x5=700A and the output peak current is 1800A.

*15: See the voltage/current operating diagram below for the Regenerative Grid

Simulator’s output capability.

*16: The accuracy of test phase variation mode is 250VAC for input voltage and 140A

for load current. F.S.=360°.

*17: The option-HV function used in parallel mode only supports the slave device that

has the same function. For series high voltage mode, it requires two devices with
option-HV function.
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Operating Area per Phase
140A

61800-100

TOA

RMS current

ov 250V 300V 500V
RMS voltage
Voltage/Current Operating Range

1.4 Function Keys

1.4.1 Front Panel

U e

| T 1
18 17 16 15 14 13 12 11
Figure 1-1 Front Panel

Table 1-1 Front Panel Description

Item Symbol Description
1 Display screen:
‘ 6.5 inch LCD to display the input/output settings and measured
result.
Display LED:
2 @ It surrounds the rotary know and indicates the device is on when
the light is on.

1-7
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RPG rotary knob:

It allows the user to turn the RPG rotary knob to adjust the
voltage, frequency and input the programmed data or selection.

SAVE /
RECALL

SAVE or RECALL key:
Press this key on the MAIN PAGE can save/recall the output

setting (see also 3.10.1) as well as the system data (see also
3.10.2)

LOCAL/
REMOTE

LOCAL/REMOTE key:
It switches to the control mode to “LOCAL” or “REMOTE".

OUTPUT
SETTING

OUTPUT SETTING key:
It skips to “Output: More Setting” for various functions settings.

CONFIG

CONFIG key:
It skips to “CONFIG PAGE” for various functions settings.

PHASE

PHASE key:
It sets the phase to single or 3-phase.

CURSOR

D00BBEC

CURSOR key:
It shows the cursor to set or adjust the value.

10

o
N/
™

©

Numeric and decimal keys:

The numeric and decimal keys are for the user to input the
digital data.

11

ENTER

key:

It confirms the setting of parameter.

12

EXIT

@0

EXIT key:
It returns to the previous menu.

13

- [ -

Backspace and decrease key:

Press this key to erase the inputted number. Input minus “-", if
there is no number before the cursor.

14

LOCK

LOCK key:

Press it for 1 second to lock all keys and the knob. Press it again
for 3~4 seconds to unlock it.

15

OUT/QUIT key:
Press this key can output the AC power or stop output voltage.

16

Cursor movement keys:

These four movement keys move the cursor to different
direction. In normal mode, press any of it will change the cursor
position.

1-8
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-

Indication key:

17 It sets the parameter or function following the description on
the screen.
| Main power switch:
18 Q)

It powers on or off the Regenerative Grid Simulator.

: To extend the usage of output relay, it will delay 50ms for release when

1 dischar

' is pressed. If the load connected is inductive load, it will provide a

ge route for inductor current during the delay time due to the

characteristics of Inductor current freewheeling.

ouUT/QUIT
ON OFF
Cutput Relay <« 50ms —
ON OFF

1-9
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1.4.2 Rear Panel

M &

1 : M =;6f5® | —= =

o
s
u'
L

o -

34 5678910
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11 12 13 14 15
{ 5 l

] WPUT fgl [a) REWOTE SEMEE
7 i1
-

] Lo

16

Figure 1-2 Rear Panel

Table 1-2 Rear Panel Description

Iltem Name Description
1 Rear Panel Control [It contains Ext.Vref/TTL sighal connector, remote control,
Interface GPIB, USB and RS-232 ports.
Input/Output Cable |lIts internal has 3-phase power input and output terminal, the
5 Connector mains connector (3-phase) to the power input terminal, the
(Safe casing) power output connector to UUT and input no-fuse leakage
breaker.
Ext. Vref./TTL I/O |The Ext.Vref port inputs analog signals to control the output
3 waveform amplitude and the TTL I/O terminal to transmit the
I/O control signal (Fault out, Remote Inhibit & AC ON.)
4 Remote Control It is a remote control port to control the AC Source via an
optional device.
Ethernet It is the network (LAN) control interface.
6 USB It is a USB control interface to connect the PC for remote
operation.
7 RS-232 It is a 9-pin D-type male connector for RS-232 interface to
connect the PC for remote operation.
8 Host USB Itis a l_JSB control interface to connect the PC for remote
operation.
9 Parallel Signal Comm.|lt is used to transmit the signal for Master/Slave parallel output.
Port
10 GPIB Connector |Itis a GPIB interface to connect the PC for remote operation.
Input No-Fuse When a 24Vdc voltage is provided externally, it will open the
11 Breaker breaker (which can only be restored by hand) to cut off the
system power.

1-11
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12 Power Input Terminal [This input terminal connects the mains 3-phase power.
13 Input/Output Cable |It fixes the 3-phase input/output connecting cable.
Fixing Bar
Remote Sense It is the remote voltage sense. It senses the load directly to
compensate the voltage drop caused by the cable. Be sure
14 that the “Ls” terminal of the remote sense connects to the “L”
terminal of load while the “Ns” connects to the “N” terminal of
load. (Do not use reverse polarity for connection.)
15 Power Output It is a 3-phase output terminal to connect to the UUT.
Terminal
16 Trip Breaker Control |It connects the trip breaker control power.
Terminal

1-12
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Installation

Installation

2.1 Initial Inspection

Before shipment, this model was inspected and found to be free of mechanical and electrical

defects. As soon as the device is unpacked, the user should inspect for any damage that may
have occurred in transit. Save all packing materials in case the instrument has to be returned.
If damage is found, please file a claim with the carrier immediately. Do not return the product

to Chroma without prior approval.

2.2 Precautions before Use

1.
2.
3.

4.

First make sure that the floor is smooth and flat as well as endurable for maximum weight
before placing the simulator.

The simulator has to connect to proper AC line input.

The Regenerative Grid Simulator is a fan cooling instrument thus needs to be installed in
a place with sufficient air flow.

The operating temperature cannot exceed 40°C.

2.3 Input Power Specification

2.3.1 Ratings

Input voltage range:

61800-100

438 Max./Phase
(30 200-220V+10%V,, )

228A Max./Phase
(30 380-400V+10%V, )

200A Max./Phase
(30 440-480V+10%V,,)

The 61800 Series products have 3 types of input voltage range; be sure to select the
correct 3-phase AC voltage before purchase.
All of the input voltage spec is based on 3-phase AC line voltage (L-L).

Input frequency:  47-63 Hz

AWARNING E It could cause the Regenerative Grid Simulator to be damaged if the

1 input voltage is out of the spec.
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2.3.2 Connecting for Input

The input connection plate is located at the bottom of the simulator. The power cable should
be at least 85°C rated. The power cable input should have rated current larger or equal to the
maximum rated current of Regenerative Grid Simulator.

Perform the steps below for connection as Figure 2-1 shows:

1. Remove the input cable connecting plate (safe casing) from the bottom of Regenerative
Grid Simulator rear panel.

2. Connect the power cable to the power terminal of Regenerative Grid Simulator (see
Figure 2-1.)

3. Slide the input cable connecting plate (safe casing) to cover the Regenerative Grid
Simulator.

4. Secure the power cables using a fixing bar and lock with screw. o

5. Install the input cable connecting plate (safe casing) back.

CAUTION E To protect the operator, the metal wire connected to GND terminal has
1 to be earth grounded. In no cases the Regenerative Grid Simulator
1 should not be operated without proper earth ground.

Voltage Range Cable Spec. Terminal Spec.
(30 200-220V+10%V,,) 152%“;(2'2(13/,52,3/;‘ 3 951-391%(1(/;%\12(3'33)
(3 280-a00vst0%ve ) | 00 ELS) *010(GND)
(30 440-480V+10%V, ) 102%“;(2'2(13/ ,IQZD/;‘ 3 o 1%(1(/;']\12(3'33)

k J
Figure 2-1 3-Phase Power Input Connection and Wiring Fixed Diagram

1. The power cable installation has to be performed by professional
personnel in compliance with the local electrician regulation.

2. All of the input voltage spec is based on 3-phase AC line voltage
(L-L).
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3. Before connecting the input power cable, be aware of the color on
the insulation tube and power cable. The brown, black and gray
tubes indicate the 3-phase power cable L1, L2 and L3 while the
green with yellow inlaid tubes is for GROUND.

4. To avoid improper torgue causing excessive contact impedance
when wiring the input and output cable, it is suggested the
input/output torgue for the M10 screw is 120kgf-cm.

2.4 Output Connection

The output terminal socket is located at the rear side of Regenerative Grid Simulator. The
load is connected to the output terminal. For safety reason, the AC input/output cable must be
secured with an appropriate tool and the casing has to be tightened up. The diameter the
cable connected to the load has to be large enough so that it won’t over heat when the output
is over current, see Figure 2-2.

. When DC voltage is contained in the output voltage, the output terminal
s "L" is "+" and "COM/N" is "-"

AWARNING . For the simulator to dissipate heat smoothly, it is necessary to keep at
- least 1 meter space for the device front and rear panel for ventilation. Do

1 not place the device against the wall or any other objects.

2.5 Connecting Remote Sense

The Remote Sense of the Regenerative Grid Simulator monitors the load voltage and
compensates automatically to ensure the voltage transmitted to load is the set voltage.

Remove the cable connected to "L1", "L2", "L3” and "COM” from the Remote Sense terminal
and change it by connecting to Load as Figure 2-2 shows. As the sense wire only sends a few
MA (milliamps current), the sense metal wire is much thinner than the load wire. The sense
wire is part of the Regenerative Grid Simulator feedback circuit, thus it has to keep low
resistance in order to maintain the best performance. If the sense wire is not connected or
opened during operation, the Regenerative Grid Simulator may not be able to output. It is
necessary to ensure that the sense wire connection is not opened. The sense wire is twisted
to reduce the interference from external voltage and needs to be close to the load as possible.

2-3
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REMOTE SENSE

L1 L2 L3 N1 N2 N3

Figure 2-2 Connecting Output and Remote Voltage Sense

: When the output sets to single phase, the Remote Sense wire should

: connect to the output terminal of second phase.

2.6 Power-On Procedure

CAUTION E Before turning on the instrument, all protective earth terminals,
' extension cords and devices connected to the instrument must be
1 connected to a protective earth ground. Any interruption of the protective
1 earth ground may cause potential electric shock hazard and result in
E personal injury.

Connect the power line and turn on the power switch on the front panel. The Regenerative
Gird Simulator will begin a series of self tests. The LCD on the front panel will be on and
display as below.

Regenerative Grid Simulator

SELF TEST —
Model :61800-100 SN:Z0001

oo 0

Display #®s> OK Werslon @ 0,00.48
Wavelorm =n> Verslon : 0.07.2,0.07.2,0.07.2
Remale  =o> VYersion : 0,04

OUTPUT | NFORMAT [OM —
Outpul setting @ 3_Phass

Power ON Simtes © Of1
M Ve = DBV F = B0.00HD Vde = .0V

ar Vec = 0.0V F = E0.00Hx Vdo = .0V —

g Yeo = 00V F =  §0.00K Ydo = 0.0¥

16:32:66

| | | | ‘ 2018704/03
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In the meantime the Regenerative Gird Simulator executes memory, data and communication
self tests. The display shows the Model Number and Regenerative Gird Simulator’s Serial No.
after executing the self-test routines and each test item will show “OK” on the right if no error
is found. It needs about 10 seconds for self-test to finish the routines and then the software
version will show on the display.

“ERROR CODE" will appear on the right if one of the test items is failed.

When the self tests of memory, data and communication are done, the Regenerative Gird

Simulator will conduct a power output self-test. The output relay is OFF during the procedure

to ensure the load connected to the output terminal won't be damaged. The Regenerative

Gird Simulator sets the output to 300Vac for voltage measurement. The power self-test fails

and the display shows “NG” when the measured voltage is over 300V+100V. If the self-test is

OK, the screen will change to the MAIN PAGE automatically.

1. The user can run self-diagnosis during power on self-test to see if
there are any errors or NG (No Good) conditions.

2. The Regenerative Gird Simulator needs about 20 seconds to finish
the self-test.

2.7 Maintenance and Cleaning

Remove all connected wires and cables on the instrument before cleaning. Use a brush to
clean the dust on it and if there are stains on the chassis that cannot be removed by brush,
wipe it with a volatile liquid. Do not use any corrosive liquid to avoid damaging the chassis.
Use a damp cloth with soap and water or a soft detergent to clean the LCD front panel. Please
send it back to the distributors or agents of Chroma for internal cleaning. Do not open the
chassis cover arbitrarily

2.8 Common Environment Conditions

1. In door use only.
2. Altitude up to 2000m.
3. Temperature 0°C to 40°C.
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Local Operation

3. Local Operation

3.1

The Regenerative Grid Simulator can be configured to operate in local or remote mode. This
section describes the operation in local mode using the keypad on the front panel for data
entry and test. Local operation can be used directly when the Regenerative Grid Simulator is
turned on.

Introduction

3.2 Using Keyboard and RPG

The Regenerative Grid Simulator is equipped with a user friendly interface consisting of a
keypad and a RPG (Rotary Pulse Generator) on the front panel. The LCD on Regenerative
Grid Simulator displays the operations menu.

Figure 3-1 shows the command tree. The following describes how to use both the keypad and
the RPG to set the commands. When the power-on procedure is completed (see 2.6), the
display will show the MAIN PAGE (3_Phase Mode/1_Phase Mode) as below.

3 _Phase LOCAL QUIT 1 _Phase LOCAL QUIT
QUTPUT SETTING Hain QUTPUT SETTING Hain
& Vac = O.UV = BU.QUHZ GUTPUT; Vac = 0 UV F = GO-OGHZ QUTRUT:
82 Vac = 0 oV F = B u 2 ﬂ BHZ More Befting More Befting
3 Vac = 0.0V F = 60.00Hz Meagurement Measurement
HEASUREMENT Setiing MEASUREMENT Setiing
3 v = 0.00 Po. = 0.0 Waveform v = 0.00 Po = 0.0 Yavitarm
s = 0.000 PF = 0.000 tene! I = 0.000 PF = 0.000 ieme!
HV = 0.00 Po. = 0.0 i Vac = 0.00 Vde = 0.00 e
1 = 0.000 PF = 0.000 o = ITac = 0.000 Ide = 0.000 u =
LY = 000 Poo= 0.0 [, Vpk = 0.00 VA = 0.0 | oum
I = 0.000 PF = 0.000 Mode Ipk = 0.000 CF = 0.000 Mode
. Vi = 0.00 Vs = 0.00 Meataaent
Vo = 0.00 Po = 0.0 To Pagel
Recall Recall I Raecall ‘ Recall Recall Hore 20147421147 Recall Recall I Recall ‘ Recall Recall Hore 2014742147
CHi CHI CH4 CHS {af 2 16:28:27 CHt CH2 CHI CHd CHS {af 2 16:32-48

Press [A], [V], [, [»] keys to move the cursor for item selection. Use humeric and decimal
keys or RPG to set values and press to confirm them. The user can press the keys
located at the LCD bottom or lower right to set the parameters or functions following the
description on the screen, or press to return to the MAIN PAGE.

In the MAIN PAGE, it can

ress the keys located at the LCD bottom or lower right to select the
function list. Use m |7| «| |;| to move the cursor after entering the function list. For digital
setting, use the numeric and decimal keys or the RPG to set the value and then press ENTER
for confirmation. For text setting, it can turn the RPG for selection and press ENTER| for
confirmation.

3-1
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Main Page (Output & Meas. Setting) CONFIGuration

3-2

Output More Setting

Measurement Setting

Waveform Viewer
Limitation

Output Mode

Figure 3-1

——— Others

——— Calibration

——— Factory Default

Master/Slave
Function

Interface —————

External Vref —[

Display ————

—— Power ON Status —E

——— Protection ————

System Information

GPIB Address
RS232 Parity
RS232 Baudrate
Remtote Inhibit
EXT. ON/OFF
Ethernet Setting
Ext.Vref Control
Control Method
Style Default
Backlight
Backlight OFF
Output

Edit

ocp

OPP

OCP Delay Time

Output Relay
Buzzer
Data/Time

Remote Sense

Position
Number of Slave

Terminator

Function



SAVE/RECALL

- Save Output Setting
—— Save System Data

—— Recall Output Setting

——— Recall System Data

Output Setting

Output More Setting ————

——— Measurement Setting ——

——— Waveform Viewer

———— Limitation

——— Output mode

Figure 3-2

Local Operation

Coupling
Three Phase Setting

Output Waveform Selection

V, Vac, Vdc, Vpk, I, lac, Idc, Ipk,
Is, F, P, VA, VAR, PF, CF

Vac ~ Vdc(+) ~ Vdc(-) ~ F

List Mode

Pulse Mode

Step Mode

Synthesize waveform
Interharmonics waveform
Harmonic measurement

3.3 MAIN PAGE (for Output Setting and

Measurement)

When the Regenerative Grid Simulator is turned on and finished the self-test, the screen
displays the MAIN PAGE (3_Phase Mode/1_Phase Mode). The upper section on the screen
shows the output setting. The default output setting can be set by the Power ON Status (see
3.4.4) under the CONFIG function key. The MEASUREMENT on the screen shows the items
measured by the Regenerative Grid Simulator and each of them has 12 types totaling 3 pages

as shown below.
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3 Phase LOCAL QUIT 3 _Phase LOCAL QUIT
OUTPUT SETTING Hain QUTPUT SETTING Hain
# Va(: = 0 GV = 60-00"'2 GUTPUT: # Vac = 0 ﬂv =, 60-00"'2 OUTPUT:
2 Vac = 0.0V F = 60 .00Hz |Morefetting 4, Yag = 0.0V F = 60 . 00Hz | MoreSetting
#3 Vac = 0.0V F = 60.00HZ |meosuremen: 23 VAC = 0.0V F = 60.00HZ |msecuroment
HEASUREMENT et HEASUREENT kel
LV = 000 Po o= 0.0 [y ,Vac = 0,00 Vdo = 0.00 |y
I = 0.000 PF = 0.000 ezt Iac = 0.000 Ide = 0.000 et
#2 v % =08 i 5 i Linitation ~ #2 vary 00 pac Upd Limitation
1 = 0.000 PF = 0.000 Iac = 0.000 Ide = 0.000
LV = 000 Po o= 0.0 | . . Vac= 000 Vdc= 000 | .,
I = 0.000 PF = 0.000 Mode Iac = 0.000 Ide = 0.000 Mode
i, Viz = 0.00 V2 = 000 i . Viz = 0.00 Vaa = 000 it
Vo = 0.00 Po = 0.0 Ta Page2 Vo = 0.00 VA = 0.0 Ta Page3
Recall Recall Recall ‘ Recall Recall ‘ Hore 2014142717 Recall Recall Recall ‘ Recall Recall Hore 014ri2r17
CHt CH2 CHI CH4. CHS 1af 2 15:28:27 CHt CH2 CHI CHa CHS 1of 2 16:34:08
3 _Phase LOCAL QUIT 1 _Phase LOCAL QUIT
QUTPUT SETTING | HMain QUTPUT SETTING | HMain
# vac = 0 l]V F = BU.QUHZ GUTPUT; Vac = 0 UV F = GO-OGHZ QUTRUT:
82 Vac = 0 7 uv F = B u 2 ﬂ BHZ More Seiting More Setting
3 Vac = 0.0V El = 60.00HZ | messurement Measurement
HEASUREMENT Setiing HEASUR EMENT Setiing
= Vpk = 0.00 VA = 0.0 Waveform v = 0.00 Po = 0.0 Yavitarm
Ipk = 0.000 CF = 0.000 tene! I = 0.000 PF = 0.000 ieme!
- Vpk = 0.00 VA = 0.0 ikt Vac = 0.00 Vde = 0.00 iieasus
Ipk = 0.000 CF = 0.000 Iac = 0.000 Ide = 0.000
LVPK = 000 VA = 0.0 |, Vpk = 0.00 VA = 0.0 | o
Ipk = 0.000 CF = 0.000 Mode Ipk = 0.000 CF = 0.000 Mode
5 I"Egra:;r:;;nt
Recall Recall Raecall Recall Recall ‘ Hore 2044742117 Recall Fecall Recall Recall Recall Hore 20447421147
CHi CH2 CHI CH4 CHS {of 2 16:34:47 CHi CH2 CHI CHd CHS {of 2 16:32-48

The definition of output parameters:

Vac

F

Vdc

: AC output voltage in Volts
: Output frequency in Hertz.
: DC output voltage in volts.

Press OUT/QUIT| enables the Regenerative Grid Simulator’s output with the set Vac, F and
Vdc. Press it again the Regenerative Grid Simulator output is disabled

E When Coupling = AC+DC, the output is the sum of Vac and Vdc.
However, the combination of peak voltage cannot exceed 424.2V. The

1
i output voltage will skip to OV automatically and trigger the protection
1
1

(OVP) if it exceeds the voltage limit.

Following lists the definition of measurement parameters:

Vdc
Idc

3-4

whichever is larger.

. Itis the voltage measurement in Volts. (True RMS measurement)
. Itis the output frequency in Hertz.
. It is the current measurement in Amps. (True RMS measurement)
. It is the real power measurement in Volts.
. It is Power Factor and the calculation formula = Real Power / (Vrms x Irms)
. Itis Crest Factor and the calculation formula = Ipeak/Irms
. Itis the DC voltage measurement in Volts.

. It is the DC current measurement in Amps.
. Itis the peak current measurement in Amps. The Ipeak display is the Ip (+) or Ip (-)
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Is :Itis | surge that is only measured when output changes as defined in section
3.3.2.2.

VA ltis the apparent power in Volt-Ampere and the calculation formula = Vrms x Irms.
VAR " The calculation formula =VA? — P2

3.3.1 OUTPUT: More Setting

Press OUTPUT: More Setting in the MAIN PAGE (3_Phase Mode/1_Phase Mode) (see
section 3.3); a line of output functions will appear at the bottom of the screen as described
below.

3 Phase LOCAL QUIT 1 Phase LOCAL QUIT
QUTPUT SETTING Setting QUTPUT SETTING Seiting
# Vac = O.UV F = BU.GGHZ GUTPUT: Vac = o.ﬂv F = GO.UGHZ GUTPUT;
82 Vac = 0 7 uv F = 50 z 0 on More Beiting More Befting
33 Vac = 0.0V F = 60.00HZ |measuroment Measurament
MORE SETTING Betting WORE. SETTING Setting
- Wavelorm = l:“":_ Vivaliie Waveform = ﬁ Wavefors
i Viewer S I NE Viewer
* s Limitati Limitati
Wavelorm = A mitation - mitation
- ue OFF Degres = INMED
et s bwvie wess . tumim | "=  WVac 8IR = 0.000¥ims 3
S OTY e TeoIe = | Vde SIR = 0.000Vims [i——
Phase angle 1-2 = 120.0 Phase angle 1-3 = 240.0 F SIR = 0.000Hz/ms
o | e | pete D e || R

3.3.1.1 Coupling Output Mode (AC+DC, AC, DC)

The Regenerative Grid Simulator has 3 types of output: AC+DC, AC and DC. The coupling
can be set to meet a variety of applications.

The setting procedure from AC to AC+DC is described below:

1. Press Coupling at the bottom.
2. Turn the RPG to change the selection from AC to AC+DC and press ENTER.

3 Phase 300V LOCAL QUIT 3 Phase 300V LOCAL QUIT
QUTPUT BETTING Setting OUTPUT SETTING Setting
# Vac = = 60.00HZ | gupr. = Vac = 0.0V = 60.00Hz | qupr,
2 Vac = 0.0V F = 60.00Hz |MoeSetting 5, Yag = 0.0V F = 60 .00Hz (More Setting
3 Vac = 0.0V F = 60.00HZ |pesurcment 23 VAC = 0.0V F = B0 .00HZ |peasurement
MORE SETTING Setling MORE SETTING Bxifing
Waveform = A Wavetorm = A
# " Wavef # Waveform
AN :’:u:r:rr' ZIME Wiewer
Wavetorm = A Waveform = A
i SINE A SINE
Waveform = A Limitation Waveform = A Limitation
= SINE = SIHE
ON Degree = 0.0 OFF Degree = 0.0 Cuiput ON Degres = 0.0 OFF Degree = 0.0 Cutput
Vac SiR = 0.000Vims Vde 8IR = 0.000Vims AL Yac SIR = 0.000Vims vic SIR = 0.000%/ms bl
F 8iR = 0.000Hz/ms F S8IR = 0. 000Hz ms
Phase angle 1-2 = 120.0 Phase angle 1-3 = 240.0 Phase angle 1-2 = 120.0 Phase angle 1-3 = 240.0
Cowpling. | Renge. | ::;: ws::‘:';:_ 2014/08/23  Coupling | Range ::;:: W‘::::;:rtm 2014108/23
B sathd Betting Seleetion 12348300 ACIRE all Selting Selection 13:36:21
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3 Phase 300V LOCAL QuIT
OUTPUT SETTING Setting
#1 Vac = 0.0Y F = B0.00Hz Vde = 0.0V OUTRUT:
52 Vac = 0.0% F = B0.00Hz vie = 0.0V HosSnt g
3 Vac = 0.0V F = &0.00Hz Vde = 0.0V Measurcment
MORE SETTING Batfing
Waved
&1 vednrm = iINE Wavetorm
Wiewer
Wavetorm = A
e SINE
Wavetorm = A Limitation
LE SINE
ON Degree = 0.0 OFF Degree = 0.0 Quiput
Vac 8iR = D.000Vims vic SR 0.000Vims e
F  8iR = D.000Hzims
Phase angle 1-2 = 120.0 Phase angle 1-3 = 240.0
Thrae Output
CEEI!”"! RS:’:I%: Phaza Wavebarm !1;‘;:&::3
Betlting Selection U

E Since the Regenerative Grid Simulator does not have as many capacitors
1 as the common DC Power Supply, some voltage fluctuations and

1 transient load characters are not the same. This Regenerative Grid

: Simulator is able to provide positive and negative voltage without

: changing the output connector. When the capacitor charging current is

1 too high, it may raise output volatility concerns.

Though the Regenerative Grid Simulator has AC/DC/AC+DC output mode, the features are
still different from the common DC Power Supply when in pure DC mode as explained below.

1. The output voltage ripple is bigger because there is no output capacitor.

2.  When the output current reaches the current limit set point, the output voltage will be cut
off and in protection mode. It will not stay in constant current mode with a voltage drop
like common DC sources.

3.3.1.2 Setting Three Phase Output

Press Three Phase Setting to enter into the function as shown below.

Edit: All, Each

Press Edit to set “Each” or “All" for 3-phase output voltage limit.

3 _Phase LOCAL QUIT
QUTPUT SETTING Sefting
# vac = 0 izt EU.QUHZ Edit
2 Vac = g.0v F = 60.00Hz ol
g Vac = 0.0V F = 60.00HZ | sequence
HORE SETTING Positive
# TSN " Three Phases
e Independ.
Waveform = A&
#2 SINE
Wavetorm = A
= SINE
ON Degree = 0.0 OFF Degrec = IMMED :‘:;:
Vac 8/R = 0.000V/ms \Vidc BIR 0. 000V Ims Disable
F 2iR = 0.000Hz ims
Phase angle 1-2 = 120.0 Phase angle 1-3 = 240.90
Coupling :::;:i WE::?::- 2014712717
Setting Beloction Aol

Sequence: Positive, Negative
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Local Operation

For example, the phase difference degree of 3-phase in positive balance is 120 degrees as
shown below.

Phase 3

Phase 1
"420“

240°
Phase 2

Press Sequence to set the Positive/Negative sequence for Regenerative Grid Simulator’s
3-phase voltage output. The following lists the procedure to set the 3-phase output voltage
sequence to Negative.

1. Press Sequence on the right.
2. Use RPG to select “Negative” and press ENTER|.

3 _Phase LOCAL QUIT 3 Phase LOCAL QUIT
QUTPUT SETTING Sefling QUTPUT SETTING Sefling
# Vac = 0 = 60.00Hz il # Vac = = 60.00Hz Edit
2 Vac = g.0v F = 60.00Hz Fact 22 Vac = 0.0V F = 60.00Hz i
ssVac = 0.0V F =  60.00HZ | squence # Vac = 0.0V F = 60.00HZ | sequome
MORE SETTING D MORE SETTING SR
" Wavelorm = A Three Phases 81 RavgLarainen Three Phases
BINE Independ. BLNE Independ.
Waveform = A Waveform = A
i SINE i SLHE
Waveform = & Wavelorm = &
* SINE BT SINE
ON Degree = 0.0 OFF Degree = THHED Fhues ON Degree = 0.0 OFF Degree = 1HHED Hhasm
Vac SiR = 0.000V/ms Vdc 8IR = 0.000¥Ims Disable Vac 8iR = 0.000V/ms vde 8IR = 0.000Vims Disable
F S8R =  0.000Hz/ms F SIR =  0.000Hz/ims
Phase angle 1-2 = 120.0 Phase angle 1-3 = 240.90 Phase angle 1-2 = 120.0 FPhase angle 1-3 = 240.90
Coupling | oo [ Qulput 2014112017 Coupling | oo | Outeit 2014712147
Setting Beloction LLEL ERR Setting Belaction LB L
3 _Phase LOCAL QUIT
QUTPUT SETTING Sefting
# Vac = 0.0\" F = EU.UDHZ Edit
2 Vac = g.0v F = 60.00Hz b
2 Vac = 0.0V F = 60.00HZ | sequonce
MORE SETTING Positive
B MRS A N Three Phases
e Independ.
Waveform = A
*x SINE
Waveform = A
= STHE
ON Degree = 0.0 OFF Degree = 1MMED SRR
Vac 8IR = 0.0D0%/ms Vic 8/R = 0. 000VIms Disable
F S8iR =  0.000Hz/ms
Phase angle 1-2 = 120.0 Phase angle 1-3 = 240.0
Coupling | pree | Sdtt 2014112117
Setting Belaction Lo i L

Three Phases: Independ., Same Freq, Balance

Press Three Phases to set the relationship among the Regenerative Grid Simulator 3-phase
output voltage, which are Independ., Same Freq and Balance.
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Following lists the procedure to set the same frequency for 3-phase voltage output.

1. Press Three Phases on the right.
2. Use RPG to select “Same freq” and press ENTER|.
3 _Phase LOCAL QUIT 3 Phase LOCAL QUIT
QUTPUT SETTING Sefling QUTPUT SETTING Getting
wVac = 0 =  60.00HZ | 4 =Vac= 0.0V F = 80.00Hz | .4
2 Vac = g.0v F = 60.00Hz Fact 22 Vac = 0.0V F = 60.00H=z Fan
s Vac = 0.0V F =  60.00HZ | squeee = Vac = 0.0V F = 60.00HZ | sequence
MORE SETTING Positive MORE SETTING Positive
Wavelorm = A TR Wavelarm = A [
i Three Phases  #1 : Three Phases
Waveform = iJ“E Indepnnd. Wavelarm = AINE
# SINE #2 BLNE
Waveform = & Wavelfarm = A
i STHE L SLNE
ON Degree = 0.0 OFF Degree = THHED Fhues ON Dearec = 0.0 OFF Degree = IMHED S
Vac SiR = 0.000V/ms Vdc 8IR = 0.000¥Ims Disable Vac SR = 0.000%ims Vdc SIR 0. 000¥/ms Disable
F S8R =  0.000Hz/ms F SR = 0.000Hzims
Phase angle 1-2 = 120.0 Phase angle 1-3 = 240.90 Phase angle 1-2 = 120.0 Phase angle 1-3 = 240.0
= Three Qutput Thres Dutput
Coupling - 2094112117 Coupling 2 Sy Z0i4riariy
:::Ie:g 'S‘::::'I::m ‘ ARAAZEE Spehning :ele:ﬁm AL
3 _Phase LOCAL QUIT
OQUTPUT SETTING Setting
# Vac = 0.0\" F = 60.00"'2 Edit
22 Vac = 0.0V FaLh
2 Vac = 0.0V S
MORE SETTING Negative
il II rm = 15 |
L] £ SINE T;;:ﬂa P‘h'i::s
Waveform = A
_E SIHE
Wavetarm = A
= STHE
ON Degree = 0.0 OFF Degree = IHHED
Vac 8IR = 0.000Vims Vdc 8/R = 0.000Vims
F  SiR = 0.000Hzims
Phase angle 1-2 = 120.0 Phase angle 1-3 = 240.0
e Three Qutput
e [ \ gt

When 3-phase balance is in use, the user may set the output voltage to be Phase Volt or Line
Volt. Below is the procedure for setting the 3-phase voltage output to 3-phase balance.

PonNE

Press Three Phases on the right.

Use RPG to select “Balance” and press ENTER).
Press Voltage set on the right.
Use RPG to select “Line” and press [ENTER).



Local Operation

3 Phase LOCAL QUIT 3 _Phase LOCAL QUIT
QUTPUT SETTING Sefting QUTPUT SETTING Sefting
# Vac = 0 . uv F = 60 : 0 on i Balanced, Sequence:Megative, Yoltage:Phase o
22 Vac = g.o0v el Vac = 0.0V F = 60.00Hz Fare
&3 VBC = 0 L] uv Sequence Sequence
HORE SETTING Hoantive HORE SETTING Hoantive
Wavel = A Wavel =
¥ el SINE Three Phases  #1 FE :IHE Three Phases
Balance Balance
Waveform = A& Waveform = A&
_x SIHE e SIHE Veltans ot
Wavetarm = A Wavetarm = A Phase
e SIHE e STHE
ON Degree = 0.0 OFF Degree = IHHED ON Degree = 0.0 OFF Degree = IHHED
Vac BIR = 0.000Vims Vde 8IR = 0. 000Vims Vac 8iR = 0.000V/ms Vde 8IR = 0.000Vims
F SiR =  0.000Hzims F SIR =  0.000Hzims
Phase angle 1-2 = 120.0 Phase angle 1-3 = 240.0
Coupling ::“;:‘: wg:g;‘:_ 201412117 Coupling :"“;:‘: w':::?::- 2014712117
Setting Belactian ALt Setting Belaclion Absinls
3 _Phase LOCAL QUIT 3 _Phase LOCAL QUIT
QUTPUT SETTING Sefling QUTPUT SETTING Sefling
Balanced, Sequence:Negative, Yoltage:Phase o Balanced, Sequence:MNegative, Yoltage:Line o
Vac = 0.0V F = 60.00Hz Aty Vac = 0.0V F = 60.00Hz Lty
Sequence Sequence
HORE SETTING Negative HORE SETTING Negative
s R 5 Py [yl iealsieiEan 5 Thios Phases
AL Balance L Balance
5 waveform = A 5 Waveform = A
SLNE Yaltage set S Yoltage set
Wavetorm = A Line Wavetorm = A Line
= SINE STHE
ON Degree = 0.0 OFF Degree = IHHED ON Degree = 0.0 OFF Degree = IHHED
Vaz EIR = 0.000Vims Vde B/R = 0. 000VIims Vac 8IR = 0.000Vims Vde BIR = 0. 000V Ims
F SIR = 0.000Hz/ms F SIR =  0.000Hzims
; Thres Qutput 7 Throe Qutput
Coupling Phase | Waveform 22;1;?:;7 Coupling Phase | Waveferm q;f;l’:;y
Sotting Beloction T Setting Belaction T

Phase re-lock: Enable, Disable

Phase re-lock is used to lock the phase again. Since the output voltage and frequency are set
separately when the Regenerative Grid Simulator is in 3-phase mode, users can set the
3-phase for different frequency output. Assuming the 3-phase output frequencies are varied
and users set them to the same when the phase re-lock function is disabled, the phase
difference of the 3-phase output does not return to default (each phase difference is 120°) as
Figure 3-3 shows. The phase difference of 3-phase output will return to default (each phase

difference is 120°) as Figure 3-4 shows when the phase re-lock function is enabled.

Press Phase re-lock on the right to enable or disable the function.

3 Phase LOCAL QUIT 3 Phase LOCAL QUIT
OQUTPUT SETTING Sefting QUTPUT SETTING Sefting
# Vac = 0.0V = 60.00Hz o # Vac = 0.0V = 60.00Hz Edit
22 Vac = g.o0v F = 60.00Hz el 2 Vac = 0.0V F = 60.00Hz EALY
#3 Vac = 0.0V F = 60.00HZ | sequence #3 VAcC = 0.0V F = 60.00HZ | sequence
HORE SETTING Positive HORE SETTING Positive
L 2] LD N Three Phases 81 VavLetaisen N Throe Phases
i Independ. i Independ.
Waveform = A Wavelorm = A
_E SINE et SINE
wavetorm = A Wavetorm = A
= STHE = STHE
ON Degree = 0.0 OFF Degrec = IMMED :'_‘;ﬂ:‘;( ON Degree = 0.0 OFF Degrec = IMMED !:"‘;;';(
Vac 8iR = 0.000V/ms Vdc 8IR = D.000Vims Digable Vac 8iR = 0.000V/ms Vde 8IR = 0.000Vims Enable
F S8IR =  0.000Hz/ms F 8iR =  0.000Hz/ims
Phase angle 1-2 = 120.0 Phase angle 1-3 = 240.90 Phase angle 1-2 = 120.0 Phase angle 1-3 = 240.0
Coupling ::;:’: wg:g;‘:_ 2014712717 Coupling ::;:’: w':::?::- 2014712117
Setting Beloction AL 2 Setting Beloction LS S
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135 D1
1200 .
90
®2 B2 2
Default Setting User's Seting User's Setting

Figure 3-3 Phase Re-lock Disabled

b2 b2 D2
Default Setting User's Settng Default Setting

Figure 3-4 Phase Re-lock Enabled

3.3.1.3 Output Degree

The Regenerative Grid Simulator can control the degree of the waveform during output or
when stopping the output. In the MAIN PAGE (3_Phase Mode/1_Phase Mode) (see 3.3)
press OUTPUT: More Setting on the right to set ON Degree and OFF Degree.

Following is the procedure to set the output phase degree to ON Degree = 90 and OFF
Degree=180 in 1_Phase Mode /3_Phase Mode.

Press OUTPUT: More Setting on the right.
Move the cursor to “ON Degree=" command position.

Press9],/0], and to change the value to "90.0".

The cursor moves to "OFF Degree=" command position automatically.

Press|1],[8], [0], and to change the value to "180.0".

aOrwNE
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Local Operation

1 Phase 300V LOCAL QUIT 1 Phase LOCAL QUIT
OUTPUT SETTING Setting OQUTPUT SETTING Sefting
Vac = 0.0V F = 60.00Hz QUTRUT: Vac = 0.0V F = 60.00Hz OUTPUT:
Mare Setting More Sefting
Heasurement Measurement
MORE SETTING Batting MORE SETTING Sakting
Waveform = A Wavetorm Wa\feform = A Waveform
SINE WViewer SINE Viewer
ON Degree = 90.0 Limitation ON Degree = 90.0 e
OFF Degree = T OFF Degree =_180.0 i
Vac SIR = 0.000V/ms Hode Vac SIR = 0.000V/Ims Mode
Vde SIR = 0.000VIms Vde SIR = 0.000Vims
F SIR = 0.000HzIms F SI/R = 0.000Hz!ms
Dutput . Qutput
o [ | [ o - e

- If "OFF Degree=IMMED" when [QUIT] is pressed, the output voltage

: jumps off immediately. If a degree is already set, it will output voltage till it
' reaches the set degree. Input “OFF Degree= 360" will turn into “OFF
i Degree= IMMED".

3.3.1.4 Slew Rate of Output Transient

The Regenerative Grid Simulator has the ability to set the slew rates of the voltage waveform.
This is done through 3 commands in OUTPUT: More Setting. They are Vac S/R, F S/IR and
Vdc S/R, which control the change speed of voltage waveform.

Vac S/R: It is the slew rate of Vac output.
F S/R: It is the slew rate of frequency output.
Vdc S/R: It is the slew rate of Vdc output.

Change the output setting in MAIN PAGE when the Regenerative Grid Simulator is in OUT
mode, the output voltage and frequency will change to follow the setting of Vac S/R, F S/R
and Vdc S/R.

The procedure of setting Vac S/R =0.2, F S/R =0.1 and Vdc S/R =1 in 1_Phase Mode
/3_Phase Mode is described below.

Move the cursor to “Vac S/R =" command line.

Press 0], ], [ and ENTER|to change the value to “0.2".

The cursor moves to “F S/R =" command automatically, press @ i and ENTER
The cursor moves to “Vdc S/R =" command automatically, press [1] and ENTER

N
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3 Phase LOCAL QUIT 1 Phase LOCAL QUIT
OUTPUT SETTING Setting OUTPUT SETTING Setting
# Vac = 0 = 60.00HZ | qurpur: Vac = 0.0V F = 60.00Hz OUTRUT:
82 Vac = 0 oV F = Bu z ﬂ BHZ More Sefting More Befting
32 Vac = 0.0V F = 60.00HZ | measuronent Measurement
HORE SETTING fetti HORE SETTING i)
L 1] LS fIHE Weveiorm wave r orm = A Weveform
i : Viewer SINE Viewer
_e SIHE
o Wavelorm = :ME Limitation C‘N Deg ree = n ; 0 Limitation
OFF Degree = IMMED
ON Degree = 0.0 OFF Degree = IHHED Qutput = Quiput
Vac BIR = 0.200V/ms Vde BIR = 1. 000%Ims fude 3:2 g i E :—?—'—g—g—g—z i m: fae
F S8R =__ 0 100Hzims B %
Phase angle 1-2 = 120.0 Phase angle 1-3 = 240.0 F S/R = 0.100HzIms
o Three Qutput e Qutput
TR | I o e

1. When setting Vac S/IR =0, F S/IR =0, Vdc S/R = 0, the output
transient outputs in the highest speed.

2. Though the input range of Vac S/R, F S/R, Vdc S/R is quite large
when using the software editor, the output voltage may not apply the
slew rate properly due to the hardware limit when the Vac S/R, F S/R
and Vdc S/R are too large. The maximum of Vac S/R and Vdc S/R is
1200V/ms and the minimum is 0.001V/ms. The maximum of F S/R is
1600Hz/ms and the minimum is 0.001Hz/ms.

3. When executing on the Regenerative Grid Simulator the output
will reach the final state as set. Once QUIT is executed, the output
turns to OV immediately. If the user wishes to output the set slew rate
to 0V, it is necessary to key in 0V and press instead of

pressing |QUIT (directly.

3.3.1.5 Output Degree of 3-Phase Voltage Output

On the other hand the Regenerative Grid Simulator is able to set the phase difference degree
for 3-phase output voltage. For instance the phase difference among the 3 phases is 120
degree for the output voltage with 3-phase balance positive sequence as the figure shown
below.

Phase 3

Phase 1
‘/120°

240°

Phase 2

Following lists the procedure for setting the output voltage to 3-phase balance with 120
degree phase difference among the 3 phases.

1. Move the cursor to “Phase angle 1-2 =" command line.

2. Press[i], 2], [dand ENTER,
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Local Operation

3.  Move the cursor to “Phase angle 1-3 =" command line.

4. Press|2],[4] [0and ENTER|.

3 Phase 300V LOCAL QUIT

QUTPUT SETTING Setting
wVac = 0.0V F = 60.00Hz | o,
2 Yac = 0.0V F = 60.00Hz |More Setting
s Vac = 0.0V F = B80.00HZ [pepuurcmen
HORE SETTING Helling
#1 B :]NE Waveform
Viewer
Wavetorm = A
1 SLNE
Waveform = A Limitation
L SINE
ON Degree = 0.0 OFF Degree = IMMED Cutput
Yac SIR = 0.000¥ims vic S/R = 0.000%/ms alid
F S8IR = 0.000Hz Imz
Phase angle -2 = 120.4 Phase angle 1-3 =_240.0
Th Duiput
Coupling | Range G e 2014108123
AC o Setting Selection L

E Since the 3-phase voltage output of the Regenerative Grid Simulator is

1 running separately, it is able to set the phase difference of 3-phase output
: to unbalance, such as Phase angle 1-2 = 100, Phase angle 1-3 = 200.

3.3.1.6 Output Waveform Selection

The Regenerative Grid Simulator has two sets of unique waveforms, A and B. Each of them
has sine, square, clipped sine waveforms and 30 sets of built-in waveforms along with 6 sets
of user defined waveforms.

3 _Phase LOCAL QUIT
QUTPUT SETTING Wavelorm
& Vac = 0.0\" F = EO.QOHZ Edit
22 Vac = 0.0v F = 60.00Hz TALh
g3 Vac = 0.0V F = 60.00Hz
HMORE SETTING
Waveform A = SINE Yiew

Waveform
Waveform BE = STNE

Waveferm A = SINE
2
Waveform BE = SINE

Waveform A = STNE e
Waveform B = SINE

Three
Phase
Setting

Qutput
Wevelorm
Belastion

Coupling
16:03:68

| ‘ 2014142117

Follow the steps below to set the 3-phase waveform to A and to sine:
1. Press Edit on the right and use RPG to change the selection to All.
2.  Move the cursor to WAVE A command line.

3.  Turn the RPG to select “SINE” and press ENTER.

The user can press “View Waveform” on the right to view the set waveform.
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3 Phase LOCAL QUIT 3 _Phase LOCAL QUIT
QUTPUT SETTING Wavelorm QUTPUT SETTING Wavelorm
# Va(: = | 60-00"'2 Edit # Vac = 0 ik 60-00"'2 Edit
2 Vac = 0.0V F = 60.00Hz o 2 Vac = 0.0V F = 60.00Hz Al
#3 Vac = 0.0V F = 60.00Hz 83 Vac = 0.0V F = 60.00Hz
MORE SETTING MORE SETTING
Waveform A = STNE Wiow Waveform A = SINE Yiow
# Waveform # Waveform
Wavetorm B = SINE Wavetorm B = SINE
Waveform A = BINE Waveform A = BINE
52 2
Waveform BE = SINE Waveform B = SINE
2 Waveform A = EINE a Waveform A = EINE
Waveform B = SINE Waveform B = SINE
o Three Qutput e Thres Qutput
e e \ \ Man| | T | I | e \ \ g
3 Phase 300V LOCAL QUIT 3 _Phase LOCAL QUIT
QUTPUT BETTING Wavelorm QUTPUT SETTING Wavelorm
# Vac = 0.0V F = 60.00Hz £t s Vac = 0.0V F = 60.00Hz
g2 Vac = 0.0V F = 60.00Hz Each 2 Vac = 0.0v F = 60.00Hz
& Vac = 0.0V B 60.00Hz g Vac = 0.0V Fe= 60.00Hz
MORE SETTING QUTPUT WAVEFORN A OF 21
X Wavelorm A = SINE
Waveform A = SINE Wiew
# Waveform
Waveform E = EINE
Waveform A = SINE /\ '
£t Waveform E = BINE . f
/
& Wavetorm & = STNE .
Wavetorm B = SINE
B ange | Thres Qutput o Three OQutput
| W | g (e e e leR] | | uew

Follow the steps below to set the A waveform of 3-phase to clipped sine with a total harmonic

distortion of 35%.

1. Press Edit on the right and use RPG to change the selection to All.
2. Move the cursor to the WAVE A command line and select “CSIN”.
3. The LCD screen to show MODE and PERCENT.
4. Turn the RPG to change MODE to “THD” and press ENTER).
5. Press [3],[5 and [ENTER]to set the THD to be 35%.
3 Phase 300V LOCAL QUIT 3 Phase 300V LOCAL QUIT
OUTPUT SETTING Wavetorm OUTPUT SETTING Waveform
21 Vac = 0.0V F = 60.00Hz | g = Vac = 0.0V F = 60.00Hz | gy
2 Vac = 0.0V F = 60.00Hz ALl 22 Vac = 0.0V F = 60.00Hz Ll
3 Vac = 0.0V F = 60.00Hz 23 Vac = 0.0V F = 60.00Hz
MORE SETTING MORE SETTIHNG
Waveform A = SINE Yiew Wavetorm A = CSIN  Moede =AMP Percent = 35% Wiew
1 Waveform #1 Waveform
Waveform B = STHE Waveform B = STHE
Waveform & = EINE Waveform & = CSIN Mode =#MP  Percent = I6%
2 82
Waveform B = BIHE Waveform B = BIHE
- Wavetorm A = SINE - Wavetorm A = CSIN Mode =AMP Percent = kLA
Waveform B = SINE Waveform B = SINE
i Toee Three Dutput i Toes Three Dutput
e e [ [mesw ewwe am | | mew
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Local Operation

3 Phase 300V LOCAL QUIT

QUTPUT SETT IHG Wavetorm
# Yac = 0.0V = 60.00Hz
= Vac = 0.0V F = 60.00Hz
=3 Vac = 0.0V F = 60.00Hz

OUTPUT WAVEFORM A OF &1
Wavetorm A Hode =AMP  Percent = 5%

i .

Three
Phaze
Setting

Dutput
Wavefarm
Selection

Coupling
AC

Range
300%

2014406723
13:56:33

1. Clipped sine waveform can be programmed via “Amplitude” or “Total
Harmonic Distortion”. The amplitude range is from 0 to 100% (100%:
without clipping) while the Total Harmonic Distortion range is from 0
to 43% (0%: without distortion.)

2. The user defined waveform needs to be defined by and downloaded
from the remote PC.

3. For detail DST waveform, please see Appendix B  Built-in DST
Waveform.

AWARNING

1. When using the user defined waveform, it may damage the
Regenerative Grid Simulator if the waveform frequency exceeds
100Hz.

Due to the bandwidth restriction of Regenerative Grid Simulator,
distortion may occur on the output especially when the user defined
waveform contains high frequency.

3. If the user defined waveform or the set DST waveform exceeds the
voltage limit, OUTPUT OVP or DST Protection will occur.

n

3.3.2 Measurement Setting

Press Measurement Setting in the MAIN PAGE (3_Phase Mode/1_Phase Mode) to set the
measurement as the figure shown below. There are 12 measurement items in the setting
screen such as voltage, current, output power and etc. The setting is done by moving the
cursor to each item and use the RPG to select the required test item and press ENTER|.

Below is procedure to change the 3™ measurement item from Po to VA in 3-phase mode.

Press Measurement Setting in the MAIN PAGE (3_Phase Mode).
Move the cursor to “Po”.

Use the RPG to select “VA” and press ENTER).

Press to return to the MAIN PAGE.

hPobdbpR
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1
2.
3.
4

3 Phase LOCAL QUIT 3 Phase LOCAL QUIT
QUTPUT SETTING Sedting OUTPUT SETTING Setting
# Vac = = 60.00"'2 OUTPUT: # Vac = 5 60 .ﬂon QUTPUT:
2 Vac = 0.0V F = 60.00Hz |Mor=Beltin o, Vag = 0.0V F = 60 .00Hz |More eiting
2 Vac = 0.0V F = 60.00HZ |peccuromens 23 VAC = 0.0V F = 60.00HZ | peasuroment
MEASUREMENT SETTING fiattind MEASUREMENT SETTING fiottind
# v Bg_ Vac Vdc’ vpk VA Waveform " U JA Vac Vdc VPk VA Waveform
I PF Iac Ide 1Ipk CF Viewer I PF Iac Ide 1Ipk CF Viewer
G Vv Po Vac Vdc Vpk VA e Vv Po Vac Vdc Vpk VA ditabias
1 PF lae¢ Idc Ipk CF 1 PF Tac Idc Ipk CF
- v Po Vac Vdc Vpk VA gt g v Po Vac Vdc Vpk VA output
I PF [ac 1Idc Ipk CF Hode I PF Iac Idc Ipk CF Hode
. Viz Vs Vi V23 . Viz Vs Vi Vs
Vi Po Vi VA LT Po Vi VA
Average Isurge [surge i Avarage Isurge Isurge i
| S | m || [ SRR w0 | |
3 Phasse LOCAL QUIT 3 Phase LOCAL QUIT
QUTPUT SETTING Setting OUTPUT SETTING Main
# vac = o.ﬂv F = BU.QOHZ GUTPUT: # Vac = Q.UV F = BO-BDHZ GUTPUT:
2 Vac = 0.0V F = 60.00Hz |Mer=fettha 5 Wac = 0.0V F = 60.00Hz |Mor=Setting
3 Yac = 0.0V F = 60.00Hz Messuronent s3 Vac = 0.0V F = 60.00Hz Messursaent
MEASUREMENT SETTING il MEASUREMENT S
£ V VA Haﬁ VdC vpk VA Waveform H V i 0 . u B VA = a . n Wavelorm
I PF Iac Idc 1Ipk CF Viener I = 0.000 Po = 0.0 Viensr
v VA Vac Vdc Vpk VA V'l = 0.00 Po = 0.0
& 1 PF  lac Idc Ipk CF | ™™ *® 1 = 0000 PF = 0.000 s
. Vv VA Vac Vdc Vpk VA it . v = 0.00 Po = 0.0 ot
I PF [ac Idc 1Ipk CF Mode I = 0.000 PF = 0.000 Mode
. Vi Vas Vi Vas . Vie = 0.00 Vs = 0.00 Wissiraaent
Vi Po Va VA Vi = 0.00 Po = 0.0 To Paged
Averags Isnrga Istirga i Cal ecal (] ecal {-14 ore.
AR A
Below is the procedure to the 2™ measurement item from | to lac in 1 phase mode.
Press Measurement Setting in the MAIN PAGE (1_Phase Mode).
Move the cursor to “I".
Use the RPG to select “lac” and press ENTER|.
Press to return to the MAIN PAGE.
1 Phass LOCAL QUIT 1 Phass LOCAL QUIT
QUTPUT SETTING Setling QUTPUT SETTING Sefling
Vac = 0.0V F = 60.00Hz e Vac = 0.0V F = 60.00Hz e
More Seiting More Betfing
Measuroment Measuroment
MEASUREMENT SETTING fintiind MEASUREMENT SETTING fntiind
V Po Vac Vdc Vpk VA Wavaliim v Po Vac Vdc Vpk VA Navaliim
I PF [ac Idc Ipk CF el lac PF [ac Idec Ipk CF el
Limifation Limifation
Quiput Qutput
Made Mode
Avarage Isurgs [surgs Avarsge Isurgs Isurge
= - - N N
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1 Phase LOCAL QUIT 1 Phase LOCAL QUIT
QUTPUT SETTING Setting OUTPUT SETTING Main
Vac = 0.0V F = 60.00Hz QUTPUT: Vac = 0.0V F = 60.00Hz OUTPUT:
More Setting More Sefting
Measurament Mersurement
MEASUREMENT SETTING Sa HEASUREMENT il
Vv Po Vac Vdc Vpk VA Waveform v i 0.00 Po = 0.0 Wavelorm
Iac PF Iac Idec 1Ipk CF et Iac = 0.000 PF = 10.000 0t
Vac = 0.00 Vde = 0.00
Limitation I ac = 0 - 0 0 D [ dc = 0 . 0 0 0 Limitation
v Vpk = 0.00 VA = 0.0 | o
Mede Ipk = 0.000 CF = 0.000 Mede
ok | S| Ez e e e

3.3.2.1 Average Times

Average Times is the sampling average of voltage/current RMS and voltage/current peak.
The Regenerative Grid Simulator uses moving windows for sampling. When “4” is selected for
Average Times it indicates it will be sampling 4 times in moving windows.

Press Average Times at the bottom to set the average times for sampling. When the
measurement is fluctuated severely, higher sampling average times can be set to improve the
measurement accuracy. The average times for sampling to be set are listed below.

Average Times: 1, 2, 4, 8, 16 and 32.

Follow the steps below to set the sampling average times to 1.

1. Press Average Times at the bottom.
2. Turn RPG to switch to “1” and press ENTER|.

3 Phase LOCAL QUIT
QUTPUT SETTING Sefting
st Vac 60.00Hz | surpur:

22 Vac = 0.0V F = 60.00Hz |Mors Eeiting
33 Vac = 0.0V F = 60.00Hz Measuroment
MEASUREMENT SETTING fasin
i V Pn Vat‘- VdC Vpk vA Waveform
I PF [ac Idc 1Ipk CF il
- v Po Vae¢ Vdec Vpk VA G
1 PF lac Idc Ipk CF
- v Po VYac Vdc Vpk VA Dutput
I PF [ac Idec Ipk CF Hode

Viz Vs Vi Ve
Vi Po Va VA

Average
Timas

i i

-3

Isurge
Delay
foms

Isurgs
Interval
10ms

Edit
Each

2014142117
16:30:38

3.3.2.2 Isurge Delay, Isurge Interval

The Isurge in Measurement Setting is the surge peak current output by the Regenerative Grid
Simulator. Isurge measurement starts after Isurge Delay when the voltage output changes.
The measurement time is set by Isurge Interval. These two functions can be set by
Measurement Setting.
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The procedure for setting Isurge Delay = 10 ms, Isurge Interval = 10 ms is described below.

1. Move the cursor to “Isurge Delay =" command line.
2. Press 1], [0 and ENTER|to change the value to “10.0”.
3.  Move the cursor to “Isurge Interval =" command line.
4. Press[1],[0 and ENTER|to change the value “10.0".
3 Phase LOCAL QUIT 3 Phase LOCAL QUIT
OUTPUT SETTING Setting OUTPUT SETTLNG Sefting
# Vac o O.UV F = 60-00"'2 OUTPUT: # Vac o O.UV F = 60-00"'2 OUTPUT:
22 Vac = 0.0V F =  B60.00Hz |Mresettn o) Vag = 0.0V F =  60.00Hz |More Setting
s Vac = 0,0V F = B60.00HZ |peeswrames 3 VAC = 0.0V F = 60.00HZ |weosuromont
MEASUREMENT SETTING fnttind MEASUREMENT SETTING fiattind
* v PD Vac Vdc Vpk VA Waveform * v PG Vac Vdc ka VA Waveform
' PF Iac Ide Ipk CF Vietwer ' PF Iac Ide Ipk CF Vieter
Vv Po Vac Vdc Vpk VA Vv Po Vac Vdc Vpk VA
&I PF  lac 1dc 1Ipk CF | Hmiter % g PF  lac Idc Ipk CF | ‘mwen
- v Po Vac Vdc Vpk VA gt g v Po Vac Vdc Vpk VA output
I PF [ac Idc Ipk CF Mode I PF Iac Idc Ipk CF Hode
Viz Vs Vi Vs Vi Vs Vi Vs
Vs Po Va VA Vs Po Va VA
o' | ooy | i | A | |

3.3.3 Waveform Viewer

Waveform Viewer can be used to see the real time output voltage/ current waveform. There
are a total of 3 CH available. Voltage, current and time can be adjusted by the Scale
command. The figure below shows the Waveform Viewer.

Chl: ®1V, ©2V, 03V, d1l, P21, P3l.

Ch2: ®1V, ®2V, 03V, d1l, P21, P3l.

Ch3: ®1V, ©2V, ®3V, ¢11, ©2I, D3I.

V Scale: 10, 20, 40, 80, 120V/div.

| Scale: 5, 10, 20, 40, 60A/div.

Time Scale: 0.2, 0.5, 1, 2, 5, 10, 50, 100, 200ms/div.

The procedure for setting CH1 =1V, CH2 =92V, CH3 =93V, V Scale = 40 V/div, | Scale =
5A/div, Time Scale = 2 ms/divin 1_Phase Mode /3_Phase Mode is described as below.

Press CH1 at the bottom.

Turn the RPG to change to “®1V” and press
Press CH2 at the bottom.

Turn the RPG to change to “®2V” and press ENTER).
Press CH3 at the bottom.

Turn the RPG to change to “®3V” and press ENTER),
Press V Scale at the bottom.

Turn the RPG to change to “40” and press ENTER)|
9. Press | Scale at the bottom.

10. Turn the RPG to change to “5” and press [ENTER)|.
11. Press Time Scale at the bottom.

12. Turn the RPG to change to “2” and press [ENTER|.

ONo~wNE
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3 Phase LOCAL 1 Phase LOCAL

QUTPUT BETTING Setting OUTPUT SETTING Eetfing

s Vac = 100.0V = 60.00HzZ | oursur Vac = 100.0V F =  60.00Hz S
52 Vac = 100 . OV F = G 0 : ['OHZ Maore Betting More Seifing
£ Vac = 1 00 2 OV F = 6 0 5 BOHZ Heasurement Measurement

WAVEFORM VIEWER Hopng WAVEFORM VI EWER Satting

Waveform Waveform

CH1 :#1V P Viewer CH1 v Viewer
g A i / Limitation A - /\ | Limitation

JELY F :. 4 L o
CH3 :33V \/ \){/ ot CH3 :OFF / \/ o
¥ Besle 1 Besle | Time Scale V' Besls I Beale | Time Besle
R IER - N e e e I T Bl el i
3.3.4 Limitation

The Limit of Regenerative Grid Simulator 1-phase/3-phase output mode is set separately. For
instance, the Vac Limit setting will apply the settings of the 1-phase mode when changing it
from the 3-phase mode.

3.34.1

Vac Limit

Vac Limit sets the Vac value in MAIN PAGE (3_Phase Mode/1_Phase Mode). Press
Limitation on the right in MAIN PAGE (3_Phase Mode/1_Phase Mode) to set the Vac Limit.
This command protects the planned program instead of the hardware.

Press Edit at the bottom to set the limitation of the 3-phase voltage output for “Each” or “All”.

The procedure to set Vac Limit = 300V in 1_Phase Mode /3_Phase Mode is described below.

1. Move the cursor to “Vac =" command line.
2. Press[3],0], [0 and [ENTER]to change the value to “300.0".
3 Phase LOCAL QUIT 1 Phase LOCAL QUIT
QUTPUT SETTING Sefting QUTPUT SETTING Setting
# Vac = 0.0v F = 60.00HZ | sureur: Vac = 0.0V F = 60.00Hz SUTPUT:
82 Vac = 0 oy F = B u = ﬂ DHZ More Setting More Setting
3 Vac = 0.0V = 60.00HZ | measuroment Measurament
LIMITAT ON gting LIMITATION Sottng
Vac =_ 300.0V Vde(+)= 424 .2V w;:rninr- Vac =__300.0V Vde(+)= 424 2V w;:rninr-
= E = 100.00Hz Vdc(-)= 0.0V F = 100.00Hz Vdc(-)= 0.0V
Vac it 300 s UV Vdc( + } e 42 4 ) zv Limitation Limitation
“'F = 100.00Hz Vdc(-)= 0.0V| oupm output
Mede Mede
” Vac = 300.0V WVMdec(+)= 424 .2V
F = 100.00Hz Vdc{-)= 0.0V
Edit ‘ set to Set to | 2094/12/17 ‘ ‘ ‘ set to Set to | Z014112(17
All Macximurh Minimum 16:37:36 Maximum Minimum 16:38:08
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3.3.4.2 Vdc Limit (+), Vdc Limit (-)

Vdc Limit (+) and Vdc Limit (-) restrict the Vdc setting in MAIN PAGE (3_Phase
Mode/1_Phase Mode). These two items can be set in the Limitation function (see 3.3.4). The
Vdc setting can exceed Vdc Limit (+) but cannot be under Vdc Limit (-).

The procedure for setting Vdc (+) = 424.2V, Vdc (-) = 0V in 1_Phase Mode /3_Phase Mode is
described below.

1. Move the cursor to “Vdc (+) =" command line.

2. Press4], 2], 1], [@and to change the value to “424.2".
3.  Move the cursor to “Vdc (-) =" command line.

4. Press [0 and to change the value to “0.0".

3 Phase 300V LOCAL QUIT 1 Phase 300V LOCAL QUIT
QUTPUT SETTING Getfing QUTPUT SETTING defting
s Vac = 0.o0v F = 60.00HZ | surpur, Vaec = 0.0V F = 60.00Hz ST
=2 Vac = 0.0v F = 60.00Hz |Moro Setting Mare Setting
=3 Yac = 0.0V F = 60.00H=z Measurement Meoasurement
LIMITATION Hatting CTHITATION Setting
Vac = 300.0V Vde(+)=_424.2V L Vac = 300.0V Vdc(+)=_424. 2V davetorn
ewer ewer
®F = 100.00Hz Vdc(-)= 0.0V F = 100.00Hz Vdc(-)= 0.0V
vac > 300 ) uv Vdc( + ) = 42 4 . zv Limitation Limitation
®F = 100.00Hz Vdc(-)= 0.0V oupu .
Mode Hode
I Vac = 300.0V Vdc(+)= 424.2V
F = 100.00Hz Vdc(-)= 0.0V
Edit ‘ Setto | Setto |2014/05/16 ‘ ‘ ‘ Setto | Sefto |z014f05/16
Each Maximum Minimum 17:11:32 Maximum Minimum 17:192:13

: It should restrict the Vdc value when the output contains it. It may cause

i damage if the output polarity is reversed especially the load polarity.

CAUTION E 1. If the set Limitation is smaller than the main menu setting, the set value
' in main menu will equal to the one set by Limitation when the setting is
' done.

1

1

1 Ex. (1) The original main menu sets Vac = 200V.

1

1

H 3 Phase LOCAL  QUIT

1 QUTPUT SETTING Hain

: #1 Vac = 200.0% F= G0.00Hz Wde = 141,90V OUTPUT:

1 32 Vac = 200.07 F= B0.00Hz Ve = 141.0v Mare Setting

: %3 Vac = 200.0W F = B0.00Hz Wde = 1440V Measurement

1 MEASUREMENT Eeiting

H LV = 000 P = 0.0 | yaveorn

1 1 = 0.000 PF = 0.000 Vharer

H V = 0.00 Po = 0.0

' 1 = 0.000 PF = 0.000 |

' Y = 000 P = 0.0 —
3 utpu

! 1 = 0.000 PF = 0.000 Mods

1 Vie = 0.00 Voz = D S

! fVy =  0.00 Po = 0.0 | Topeme2

: Recall Recall Recall ‘ Recall Recall More 201412118

1 CHi CH CH3 CH4 CHE 1af 2 10:30:18

'

1 (2) The Limitation sets Vac Limit =100V.
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3 Phase LOCAL QUIT
QUTRUT SETTING Setfing
&1 Vac = 200.0V F = B0.00Hz Yde = 141.0V OUTPUT:
$2 Var = 200.0¢ F = 80.00H:z Vde = 141,07 Mare Setting
#1 Vac = 200.0V F = E0_00Hz Ve = 1410V Measurement
LIMITATION setting
VYac = 100, 0V Vd0{+)=ﬂuv I‘:::::r‘n
"FE = 100.00Hz Vde(-)= 0.0V
Vac = 100.0V Vdc(+)= 424 2v "
®F = 100.00Hz Vde(-)= 0.0V| oupu
Mode
o Vac = 100.0V Vde(+)= 4242V —
F = 100.00Hz Vde(=)= 0.0V
Edit ‘ ‘ ‘ Bef to Bet to 2014512118
All Maximanr Minimum 10:31:04

(3) When return to the main menu, the value will be the one set by

Limitation.
3 Phase LOCAL QUIT
QUTPUT SETTING Hain
#1 Vac = {0d.0V F= B0.00Hz Wde = 144, 0V OUTPUT:
32 Var = 100.0 Fa  BO.00HT e = 141.0V Hare Beting
%3 Vac = 100.0% F = B0.00Hz Wde = 141.0V Measurement
HEASUREMENT getting
o v = 0.00 Po = 0.0 Navstre
1 = 0,000 PF = 0.000 e
v = 0.00 Ps = 0.0
1 = 0.000 PF = 0.000 |
. v = 0.00 Po = 0.0 Output
1 = 0.000 PF = 0.000 Mode
i, Vie = 0.00 Vaz = 0.00 ebyireain
VY = 0.00 Po = 0.0 To Page?
Recall Recsll Recall Recall Recall Mora 2014112118
cHi ch2 CH3 CHa CHE iof2 | 10:31:34

2. When AC+DC is selected for Coupling output mode, the output voltage
will be restricted by voltage specification.

Ex. (1) Itis unable to the DC voltage if the AC voltage is set to maximum
output voltage. If the AC voltage sets to Vac = 300V, it is unable to set the

DC voltage to OV.

3 Phase LOCAL QUIT
QUTRUT SETTING Setfing
&1 Vac = 300.0VW F = B0.00Hz Yde = o.ov OUTPUT:
$2 Var = 300.0¥ F = 84.00H:z Ve = 0.0V Mare Setting
&3 Vac = 300.0V F = B0_00Hz Yde = 0.0V Measuremeant
LIMITATION setting
Vac =__300.0Y Vdc(+)= 424 .2V U;;r:l:::n
"F = 100.00Hz Vde(-)= 0.0V
Vac = 300.0V Vdc(+)= 424 2v
®F = 100.00Hz Vde(-)= 0.0V| oupu
Mode
o Vac = 300.0V Vde(+)= 4242V —
F = 100.00Hz Vde(=)= 0.0V
Edit ‘ ‘ ‘ Bef to Bet to 2014012118
All Maximanr Minimum 10:28:65

(2) The DC voltage will limit to system protection point if the AC voltage is
not set to the maximum output voltage specification. When the AC voltage
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3 Phase LOCAL QUIT
QUTPUT SETTING HMain
&1 Vac = 200.0V i B0.00Hz Wde = 14,0V OUTPUT:
§2 Vac = 200.0v F= B0.00Hz Ve = 141.0v Mare Setfing
#3 Vac = 200.0% F = B0 00Hz Wde = 1410V Measurement
MEASUREMENT getting
o v = 0.00 Pao = 0.0 Nanoiore
1 = 0.000 PF = 0.000 L
bl = 0.00 Po = 0.0
g2 1 = 0 . 000 PF = 0 = 000 Limitation
v = 0.00 Po = 0.0 Output
¥1 = 0.000 PF = 0.000 e
. Viz = 0.00 Vaz = 0.00 Nebyireaion
Vi = 0.00 Po = 0.0 To Page2
Recall Recall Recall ‘ Recall Recall More 201412118
CHi Ch2 cHs CH4 CHS 1ot2 | 10:30:18

3.4 CONFIG Function Key

Press |[CONFIG| in the FUNCTION keys shown below to enter into CONFIG function (3_Phase

Mod

e/1_Phase Mode.)

FUNCTION

|
-

e

ENTRY

L

8

[ o

e

& (&

)

2

=]
Bl

]

T

) By

sets to Vac = 200V, the DC voltage can only set to 141V at a maximum.

Figure 3-5 FUNCTION Keys
3 Phase LOCAL  QUIT 1 Phase LOCAL QUIT
OUTPUT SETTING Cenlig QUTPUT SETTING Config
#wVac = 0.0V F = 60.00Hz | Vac = 0.0V F = 60.00Hz S
2 Vac = 0.0V F = 60.00Hz
#3 Vac = 0.0V F = 60.00Hz External External
HEASUREMENT L MEASUREMENT Sl
Sy © 000 P = 0.0 ot VvV = 0.00 P, = 0.0 o
I = 0.000 PF = 0.000 1 = 0.000 PF = 0.000
LY = 000 P = 0.0 — Vac = 0.00 Vdc = 0.00 S
1 = 0.000 PF = 0.000 Status lac = 0.000 Idec = 0.000 Status
YV = 0.00 Po = 0.0 Vpk = 0.00 VA = 0.0
®1 = 0.000 PF = 0.000 |-Foteter Ipk = 0.000 CF = 0.00Q | Prteston
. Viz f 0.00 V2 f 0.00 Wers Fers
Va = 0.00 Po = 0.0 fof2 1ol 2
GPIB RE232 RE232 Ramote EXT. Sy GPIE RBZ32 RE232 Ramots EXT. Friin
S || St [ e | g | i | i || | Al R | s | e | |
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3.4.1 Interface

3.4.1.1 GPIB Address, RS-232 Parity/Baudrate

The Regenerative Grid Simulator also has remote operation mode that can be activated by
the CONFIG function (3_Phase Mode/1_Phase Mode.) It is necessary to set GPIB address
to 30 before conducting remote operation in 1_Phase Mode /3_Phase Mode.

1. Press GPIB address at the bottom.
2. Turn the RPG to change the address and press [ENTER| to set address 30.

3 Phase 300Y LOCAL QUIT 1 Phase 300V LOCAL QUIT
OUTPUT SETTING Contig OUTRUT SETTING Contig
s Vac = 0.0v F = 60.00H=z i Vac = 0.0V F = 60.00Hz e
22 Vac = 0.0v F = 60.00Hz
s Vac = 0.0V F = 60 _00Hz External External
MEASUREMENT Ll MEASLUR EMENT el
g v = 0.00 P = 0.0 o v = 0.00 Ps = 0.0 o
I = 0.000 PF = 0.000 I = 0.000 PF = 0.000
o v = 0.00 Po = 0.0 Er N Vac = 0.00 Vde = 0.00 e
1 = 0.000 PF = 0.000 Status Iac = 0.000 Idec = 0.000 Status
v = 0.00 Po = 0.0 Vpk = 0.00 VA = 0.0
¥1 = 0.000 PF = 0.000 [P Ipk = 0.000 CF = 0.000 |FPotecte
Viz = 0.00 Vs = 0.00 Firs Fers
Vs = 0.00 Po = 0.0 ol 2 tol2
vl RSTIE | RERE || Remow EXT- | Ethernct | 2014708716 une BEEYEE S [[F REEE | Remots EXT | ethernet | 2014705716
el o sl e e s A e e e

E The address range is from 1 to 30.

The Regenerative Grid Simulator uses the RS-232C bus to provide remote operation. Follow
the steps below to set the communication protocol. Set Parity=None and Baudrate =115200
in 1_Phase Mode /3_Phase Mode as described below:

1. Press RS232 Parity at the bottom.
2. Turn the RPG to select None and press [ENTER|.
3. Press RS232 Baudrate at the bottom. Turn the RPG to “115200” and press ENTER,.

1 Phase LOCAL QUIT 1 Phase LOCAL QUIT
OUTPUT SETTING Cenlig OUTPUT SETTING Cenlig
Vac = F = 60.00Hz S Vac = 0.0V F = 60.00Hz o
External External
HEASUREMENT iat MEASUR EMENT VIer
YV = 0.00 Po = 0.0 = V = 0.00 P = 0.0 o
I = 0.000 PF = 0.000 i I = 0.000 PF = 0.000 S
Vac = 0.00 Vdec = 0.00 —— Vac = 0.00 Vdec = 0.00 m———
lac = 0.000 Idec = 0.000 Btatus Iac = 0.000 Ide = 0.000 Biatus
Vpk = 0.00 VA = 0.0 Vpk = 0.00 VA = 0.0
Ipk = 0.000 CF = 0.000 Frateation Ipk = 0.000 CF = 0.000 Ftestion
Hore More
1of 2 iof 2
GPIE RE232 | ARS232 Ramote EXT. GPIE RS232 | HRS232 Remota EXT.
S || Sir [ e | i | o | i |fiiiei| | S S | e || e | e | et
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1 Phase LOCAL QUIT 1 Phase LOCAL QUIT
OUTPUT SETTING Cenlig OUTPUT SETTING Cenlig
Vac = VF= 60.00Hz . Vac = 0.0V F = 60.00Hz e
External External
MEASUREMENT Gkl MEASUR EMENT e
YV = 0,00 Po = 0.0 o vV = 0,00 P = 0.0 =
I = 0.000 PF = 0.000 S I = 0.000 PF = 0.000 it
Vac = 0.00 Vdec = 0.00 —— Vac = 0.00 Vdc = 0.00 -
lac = 0.000 Idc = 0.000 Status Tac = 0.000 Idc = 0.000 Biatus
Vpk =  0.00 VA = 0.0 Vpk =  0.00 VA = 0.0
Ipk = 0.000 CF = 0.000 Fratetion Ipk = 0.000 CF = 0.000 Fatestion
More More
1of 2 1of 2
GPIE RE232 | RE232 Ramote EXT. GPIE RE232 | HE23Z Remota EXT.
Mo | Tty [ Bime | e | e | e |Ctiiera| | o | e |G| e | e | e

E The baudrate selections are 9600/19200/38400/57600/115200 and the
1 selections for parity are EVEN/ODD/NON.

3.4.1.2 Remote Inhibit, EXT. ON/OFF

The output of Regenerative Grid Simulator can be inhibited by external control or manual
trigger. The output signal of the remote inhibit (remote control) is received from the TTL
terminal on the rear panel (see Appendix A.) Remote Inhibit and EXT. ON/OFF are set by the
CONFIG function (3_Phase Mode/1_Phase Mode). There are two remote inhibit output states:
Enable and Disable.

Remote Inhibit: When the Remote Inhibit is enabled on the Regenerative Grid Simulator and
the Remote Inhibit signal is LOW, the Regenerative Grid Simulator will disable the output. The
Regenerative Grid Simulator holds the output disabled even when the Remote Inhibit signal
turns to HIGH. In order to re-enable the output, the user must press [OUT/QUIT].

EXT. ON/OFF: When the EXT. ON/OFF is enabled on the Regenerative Grid Simulator and
the EXT. ON/OFF signal is LOW, the Regenerative Grid Simulator will disable the output. The
Regenerative Grid Simulator will re-enable the output when the EXT. ON/OFF signal turns to
HIGH.

The procedure for setting Remote Inhibit/EXT. ON/OFF to disable in 1_Phase Mode
/3_Phase Mode is described below.

1. Press Remote InhibitEXT. ON/OFF at the bottom.
2.  Turn the RPG to change to “Disable” and press ENTER)|.
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3 Phase LOCAL QUIT 3 Phase LOCAL QUIT
OUTPUT SETTING | Cenfig OUTPUT SETTING | Cenfig
# Vac = = 60.00Hz e Vac = = 60.00Hz e
2 Vac = 0.0V F = 60.00Hz 22Vac = 0.0V F = 60.00Hz
ssVac = 0.0V F =  60.00HZ | ceem  #3 Vac = 0.0V F = 60.00HZ | cuerns
HEASUREMENT Lk MEASUREMENT Lk
v & 000 P = 00 T BV s 000 By o= 00 I
1 = 0.000 PF = 0.000 1 = 0.000 PF = 0.000
LY ®= 0.00 P, = 0.0 Powoh o ¥ ® 0.00 Po = 0.0 P
1 = 0.000 PF = 0.000 Btatus 1 = 0.000 PF = 0.000 Btatus
WY = 0.00 P = 0.0 e Y = 0.00 Po = 0.0 o
1 = 0.000 PF = 0.000 Tzt 1 = 0.000 PF = 0.000 Hhestion
i, Viz = 0.00 V2 = 0.00 Mun . Viz = 0.00 Vaa = 0.00 Mocs
Vaa = 0.00 Po = 0.0 tof 2 Va = 0.00 Po = 0.0 tof2
GPIE RE232 RE232 Ramote EXT. GPIE RE232 RE232 Remota EXT.
g | Sy | i | it | o | i | deee | ey | e | bl | oniow | Sl |t
1 Phase LOCAL QUIT 1 Phase LOCAL QUIT
OUTPUT SETTING | Cenfig OUTPUT SETTING | Ceonfig
Vac = 0.0V F = 60.00Hz . Vac = 0.0V F = 60.00Hz e
External External
HEASUREMENT Vrel HEASUR EMENT Vrel
YV = 0.00 P = 0.0 o YV = 0.00 P = 0.0 =
1 = 0.000 PF = 0.000 ey 1 = 0.000 PF = 10.000 i
Vac = 0.00 Vdc = 0.00 e Vac = 0.00 Vdc = 0.00 o
lac = 0.000 Ide = 0.000 tatus lac = 0.000 lde = 0.000 tatus
Vpk = 0.00 VA = 0.0 Vpk = 0.00 VA = 0.0
Ipk = 0.000 CF = 0.000 Fratefion Ipk = 0.000 CF = 0.000 Fteation
More More
1of 2 1of 2
GPIE REB232 RE232 Ramate EXT. GPIE RE232 RE232 Remote EXT.
s | Bty | B | e | o | i el s | B | weue | ben | ouon | S | e

3.4.1.3

1 . . .
1 signal pin assignments.

Ethernet Setting

E The output of the Remote Inhibit (Remote Control) transmits the TTL
1 signals via a special I/O connector. See Appendix A for the detail TTL

The Regenerative Grid Simulator can be operated remotely through a network once the
Ethernet Settings are complete.

Network Setting: Auto, Manual

The procedure for setting Network Settings manually in 1_Phase Mode/3_Phase Mode is
described below.

PonpE

Press Ethernet setting at the bottom.

Move the cursor to “Network Setting:.”
Turn the RPG to change to Manual and press ENTER).
Set the IP Address, Net Mask and Gateway.
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3 Phase LOCAL QUIT 3 Phase LOCAL QUIT
OUTPUT SETTING Cenlig OUTPUT SETTING Cenlig
# Vac : = 60.00Hz 0 # Vac = 0.0V = 60.00Hz .
22 Vac = 0.0V F = 60.00Hz 22 Vac = 0.0V F = 60.00Hz
32 Vac = 0.0V F = 60.00Hz 2 Vac = 0.0V F = 60.00Hz
HETWORK BETTING HETWORK BETTING
Metwork Setting: Aute Metwork Setting:Manual
1P Address : 1D . 1. i 88 IP Address @ 10 . 1. 7. 88
Net Mask 1255 . 255 . 254 . 1 Net Mask 1255 . 255 . 254 . 1
Gatemy 3 Ml 1. 1o 254 Gatemy H | B 1. 1o 254
LAN Status = SETTING..... LAN Status = SETTING.....
GPIE RE232 RE232 Remate EXT. GPIE RE232 #8232 Remate EXT.
Addross | Perity | Baudrate | Inhibit | OWIOFF E;"::f‘" WA pddross | Perity | Baudrats | Inhibit | ONIOFF E;"::f‘" FAILCdainT
30 Hane 116200 | Disable | Disable | 09 tas 30 None | 116200 | Disable | Dissble | °% tha
3 Phase LOCAL QUIT
OUTPUT SETTING | Config
# Vac 0.0V F = 60.00Hz i
]
22 Vac = 0.0V F = 60.00Hz
3 Vac = 0.0V F = 60.00Hz
NETWORK BETTING
Metwork Setting:Manual
1P Address : 10 . 1: 7. 86
Net Hask (295 . 255 . 254 . 1
Gatetmay : 10 . 1. i 254
LAN Status = READY
GPIE RE232 RE232 Remate EXT.
Addross | Perity | Beudrats | Inbibit | ON/OFF E;"::f‘" o
30 None 116200 | Disablo | Disabie bl Frae
1 Phase LOCAL QUIT 1 Phase LOCAL QuUIT
OUTPUT SETTING Cenlig OUTPUT SETTING Cenlig
Vac = 0.0V F = 60.00Hz o Vac = 0.0V F = 60.00Hz o
HETWORK SETTING HETWORK BETTING
Metwork Setting: Aute Network Setting:Manual
1P Address @ 10 . | [ 1. B IP Address : 10 . 1. 1. 88
Net HMask (295 . 255 . 254 . L Net Hask (255 . 255 . 254 . L
Gatermy H |1 B 1. i 294 Gatemay 10 . 1. i 294
LAN Status = SETTING..... LAN Status = SETTING.....
GPIE RE232 RE232 Remate EXT. GPIE RE232 A8232 Remate EXT.
Addross | Perity | Beudrats | Inbibit | ON/OFF E;"::f‘" 2411211 Agdross | Berity | Boudats | Inhibit | ONIOFF E;"::f‘“ o
10 None 116200 | Dissble | Disablo et ek 30 None 116200 | Disablo | Dissblo st e
1 Phase LOCAL QUIT
OUTPUT SETTING Cenfig
Vagc = 0.0V F = 60.00Hz e
NETWORK BETTING
Metwork Setting:Manual
1P Address : 10 . 1. 1. 88
Net Mash 1255 . 255 . 254 . 1
Gatemy D |1 1. 1. 254
LAN Status = READY
GPIE RE232 RB232 Remate EXT.
Addrass | Pecity | Baudrats | Inhibit | OWIOFF E;"::f‘" ARIdEAR AT
30 Nane 116200 | Disablo | Dissble alelil e
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3.4.2 External Vref

The Regenerative Grid Simulator allows the user to use analog control signals (simulated)
from an external device to set its output (optional card is required.) The External Vref terminal
socket at the rear panel allows users to apply signals to the Regenerative Grid Simulator for
output voltage setting. The External Vref and the Control Method can be set by the CONFIG
function (3_Phase Mode/1_Phase Mode). External Vref has two coupled modes to indicate
the output of Regenerative Grid Simulator: Amplifier and Level. When the user is using single
phase Ext. Vref, the signal inputted by terminal pin Ext-V ®2 is the main control signal. Refer
to Appendix A for the pin assignment of TTL terminal. The voltage delay time for External-V
reference signal input to external output is 70us.

Amplifier: The output voltage (Vout) is the composition of the voltage set in MAIN PAGE and
the supplemental programmed voltage inputted externally. The external V reference voltage
range is from -10 V to 10V. When Vac=0 and Vdc=0 in MAIN PAGE, the following formula can
be used to calculate Vout.

Vout (dc) = Vref (dc) / 10 Vdc x 424.2 Vdc
or
Vout (ac) = Vref (ac) / 7.072 Vac x 300 Vac

Ex (1): Set Vout to 100Vdc:
The applied external output voltage is V= 2.357Vdc, Vout = 100Vdc

Ex (2): Set Vout to 100Vac:
The applied external output voltage is V= 2.357Vac, Vout = 100Vac

Level: It is the linear proportional output of output voltage (Vout (ac)) RMS programmed by
the DC V reference. The Vreference range is from -10V to 10V. The following formula can be
used to calculate Vout:

Vout (ac) = | Vref (dc) | /10 Vdc x 300Vac

Ex (1): Set Vout to 100Vac:
The applied external output voltage is V= 3.333Vdc (or -3.333Vdc), Vout = 100Vac

The setting of Ext. Vref Control = OFF, Control Method = Amplifier is described below.

Press Ext. Vref Control at the bottom.

Turn the RPG to change ON to OFF and press ENTER)|
Press Control Method at the bottom.

Turn the RPG to select Amplifier and press ENTER)|

PwbhpE
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3 Phase 300Y LOCAL QUIT 3 Phase 300V LOCAL QUIT
OUTPUT SETTING Contig OUTPUT SETTING Contig
s Vac = 0.0V = 60.00Hz 1 Vac = 0.0V = 60.00Hz
2Vac = 0.0V F = 60.00Hz | ™™ =Vac= 0.0V F = 80.00Hz | "™
= Vac = 0.0V F = 60.00H=z Evtathal z Vac = 0.0V F = 60.00H=z Evtetnal
MEASUREMENT LGl MEASUREMENT L
o v = 0.00 Po = 0.0 ey o v = 0.00 Po = 0.0 e
1 = 0.000 PF = 0.000 1 = 0.000 PF = 0.000
. Vv = 0.00 Po = 0.0 - Vv = 0.00 Po = 0.0 e
1 = 0,000 PF = 0.000 Status 1 = 0.000 PF = 0.000 Status
“V = 0.00 Po = 0.0 oot HV = 0.00 Po = 0.0 oot
1 = 0.000 PF = 0.000 s 1 = 0.000 PF = 0.000 s 8l
5 Viz = 0.00 Va2 = 0.00 Firs . Vie = 0.00 Vaa = 0.00 Fars
Vs = 0.00 Po = 0.0 1ol 2 Vi = 0.00 Po = 0.0 fol2
Ext.¥raf Control Ext.¥raf Control
A N N L T

3 Phase 300V LOCAL QUIT

OUTPUT SETTING Config
s Vac = 0.0V F = £0.00Hz
2 Vac = 0.0V F = 60.00Hz | ™™
s Vac = 0.0V F =  60.00HZ | coerm
MEASUREMENT el
WV = 0.00 P = 0.0 o
1 = 0.000 PF = 0.000
LY = 000 P = 0.0 -
1 = 0.000 PF = 0.000 Status
WY = 0.00 P = 0.0
1 = 0.000 PF = 0.000 Eratectlon
5 Vie = 0.00 Vs = 0.00 Fers
Vi = 0.00 Po = 0.0 fof 2
Ext. ¥ref Control 2014105716
e I N I

: When Ext. Vref Control =ON, Control Method =Level, the output voltage

i (Vout) can only be controlled by the level of the external DC programming
i voltage. It is unable to control the Vout amplitude from the front panel
: keys until Ext. Vref Control=OFF is set.

1.

AWARNING

When Control Method = Amplifier and the Vref frequency exceeds
100Hz, it could damage the Regenerative Grid Simulator. The user
should obey the following formula:

When set to Amplifier mode, F>100Hz: must be Vref (pk-pk, V) * F
(Vref, Hz) < 4000 VHz.

When set to Level mode, F>100Hz: must be Vref (pk-pk, V) * F
(Vref, Hz) < 2000 VHz.

The output may be distorted due to the bandwidth restriction of
Regenerative Grid Simulator, especially when the external V
reference has too many high frequency components.

If the output voltage is over the limit, OUTPUT OVP or DST
Protection will occur.

3.4.3 Display

The brightness of the backlight and power save mode settings of the LCD can be set in the
CONFIG function (3_Phase Mode/1_Phase Mode.)
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Style: Default.
Backlight: Low, Medium and High.
Backlight OFF after: Never, 1 min, 3 mins, 5 mins, 10 mins, 30 mins, 1 hour and 3 hours.

The procedure for setting Backlight = Medium, Backlight OFF after = Never in 1_Phase Mode
/3_Phase Mode is listed below.

1. Press Backlight at the bottom.
2. Turn the RPG to Medium and press ENTER)|.
3. Press Backlight OFF after at the bottom.
4. Turn the RPG to select Never and press ENTER|.
i_Phass __LOCAL _QUIT
QUTPUT SETTING Cenlig QUTPUT SETTING Cenlig
s Vac = 0.0V F = 60.00Hz s Vac = 0.0V F = 60.00Hz s
2 Vac = 0.0V F = 60.00Hz | e
s Vac = 0.0V F = 60.00HZ | genm External
MEASUREMENT it MEASUR EMENT G
oY = 000 P = 0.0 [ V. = 0.00 P = 00 [
1 = 0.000 PF = 0.000 = I = 0.000 PF = 0.000 g~
SV A D 00 = 0.0 Porat Vac = 0.00 Vde = 0.00 barnsl
1 = 0.000 PF = 0.000 Status lac = 0.000 Idec = 0.000 Status
V = 000 P = 0.0 Vpk = 0.00 VA = 0.0
1 = 0.000 PF = 0.000 [P Ipk = 0.000 CF = 0.000 | Pt
. Viz = 0.00 Ve = 0.00 Wors Vs
V= 0.00 Foo = 0.0 fof2 fof2
T Backlight TG Backlight
LR A 2

3.4.4 Power ON Status

The user can set the output state of Regenerative Grid Simulator during power on using the
Power ON Status in the CONFIG function (3_Phase Mode/1_Phase Mode). Once it is set
users should save the data before power off. With the output set to Off, the Regenerative Grid
Simulator will not enable the output voltage after it is powered on. With it set to On, the
Regenerative Grid Simulator will enable the output by default after powered on.

3 Phase LOCAL QUIT 3 Phase LOCAL QUIT
QUTPUT SETTING Cenlig QUTPUT SETTING Cenlig
# Vac = = 60.00Hz s # Vac = = 60.00Hz s
2 Vac = 0.0V F= 60.00Hz | "™ &Vac = 0.0V F = 60.00Hz | "
ssVac = 0.0V F = 60.00HZ | cwew  # Vac = 0.0V F = 60.00HZ | croeen
POWER ON STATUS SETTING UL POWER ON STATUS SETTING e
Vac =__ 0.0V F = 60.00Hz | . Vac = 0.0V F = 60.00Hz | ..
®vde = 0.0V ®vde = 0.0V
PowsrON PowsrON
Vac = 0.0V F = 60.00Hz Status Vac = 0.0V F = 60.00Hz Status
" Vdc - o'uv Pratection " Vdc . Guv Pratection
” Vac = 0.0V F = 60.00Hz _ » Vac = 0.0V F = 60.00Hz _
Vdc = 0.0V o Vdc = 0.0V ot
Dutput Edit ‘ ‘ ‘ ‘ 2014142717 Dutput Edit ‘ ‘ ‘ ‘ 2094512717
off All 17:12:368 off All 17:43:10
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3 Phase LOCAL QUIT 1 Phase LOCAL QUIT
OUTPUT SETTING Conflig OUTPUT SETTING Config
# Vac = = 60.00Hz S Vac = 0.0V F = 60.00Hz S
2 Vac = 0.0V F = 60.00Hz | 7 e
33 Vac = 0.0V F = 60.00Hz Eictarnad Externa
FOVER ON STATUS SETTING et FOWER ON STATUS SETTING Lk
Vac = 0.0V F = 60.00Hz Bl Vac =___ 0.0V F = 60.00Hz e
& iy Vde = 0.0V iy
Vde = 0.0V
PowerON PowerON
Vac = 0.0V F = 60.00Hz Status Status
&2
vdc = o'uv Protection Protection
Vac = 0.0V F = 60.00Hz
&3 More More
Vdc = 0.0V 1ot 2 tof2
Dutput Edit ‘ ‘ ‘ 204442117 Dutput ‘ ‘ ‘ ‘ zofariard?
off Each 17:14:10 (s} 43 17:46:29

3.4.5 Protection

The Regenerative Grid Simulator’s Protection for 1-phase/3-phase output mode is set
separately. For instance, the Protection will apply the settings of 1-phase when switching from
3-phase to 1-phase mode rather than the Protection settings of any phase under 3-phase
mode.

The Protection in the CONFIG function (3_Phase Mode/1_Phase Mode) is able to set the limit
of the output RMS current (OCP), output power (OPP) and the Delay Time for triggering the
current protection. The limit in this command is to protect the program instead of the
hardware.

Following shows the procedure of setting the current limit = 140 A (maximum for 61800-100),
power limit = 35000VA (maximum for 61800-100), delay time for trigger current protection = 3
sec.

Move the cursor to “OCP =" command line.

Press [1], |4, [0 and to change the value to “140.0".

Move the cursor to “OPP =" command line.

Press [3], B, [0, [0 O/ENTER] to change the value to “35000.0".

Move the cursor to “Delay time =" command line.

Press 3], to change the value to “3.0”.

3 Phase LOCAL QUIT

ogrwNE

QUTPUT SETTING Config
wVac = 0.0V F = 60.00Hz [
2Vac = 0.0V F = 60.00Hz | ™™
ssVac = 0.0V F = 60.00HZ | esxornn

PROTECTION SETTING sl

OCP =_140.0A OPP =35000.0VA| .,

OCP delay time = 3.0sec
Pom

_OCP = 140.0A OPP =35000.0VA Staue
* ocp delay time = 3.0sec =S
! OCP = 140.0A OPP =35000.0VA .

OCP delay time = 3.0sec tof 2

Edit ‘ ‘ ‘ Set o Set to 20494112117

All Maximum Minimum 17:18:56
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1. When “OCP = 0.0 A", it means the limit of output current equals to
the specification limit.
2. The setting of the delay time for trigger current protection is only

valid when the current is within the specification. When the output
exceeds the specification, it is still valid if the current protection delay
trigger is between the set 0.1 tols. However, it will go into protection
when it is over 1s. The resolution is 0.1s.

: The protection point varies by the measurement error, thus it may act

: before reaching the protection point set.

3.4.6 Others

Press MORE on the right in CONFIG function (3_Phase Mode/1_Phase Mode) to go to the
second page and press Others on the right to set Output Relay, Buzzer, Date/Time and
Remote Sense.

Output Relay: Depend and Always ON.

Buzzer: on and off.

Date/Time: Year, Month, Day, Hour, Minute and Second.
Remote Sense: on, off.

_Phase _ LOCAL QUIT
OUTPUT SETTING Centig OQUTPUT SETTING Contig
# Vac = 0.0v F = 60.00Hz i Vac = 0.0V F = 60.00Hz S
2 Vac = 0.0V F = 60.00Hz
3 Vac = 0.0V F = 60.00Hz
Calibration Calibration
MEASUREMENT MEASUR EMENT
o v = 0.00 Po = 0.0 Biaten v = 0.00 Po = 0.0 Sisten
I = 0.000 PF = 0.000 EEk I = 0.000 PF = 0.000 Ik
v Vv = 0.00 Po = 0.0 Factory Vac = 0.00 Vde = 0.00 Fevhoey
1 = 0.000 PF = 0.000 Default Iac = 0.000 Ide = 0.000 Defauit
&3 V = o J 0 0 pn = a - D Masier/Blave Vpk = o % 0 0 VA = ﬂ - D Masier/Blave
I = 0.000 PF = 0.000 Funetisn Ipk = 0.000 CF = 0.000 Functian
. Viz = 0.00 Ve = 0.00 Vs Vs
Vs = 0.00 Hoo = 0.0 ot Sk
o ‘ | ovarie | e ‘ e v | | o ‘ warsar

The output circuit on the Regenerative Grid Simulator has a relay to connect to the load.
When the output relay is “Always ON”, it indicates the output relay is closed (connected) even
if the Regenerative Grid Simulator output state is in QUIT mode. When the output relay is
“Depend.”, it indicates the output relay is closed (connected) only when the output state is in
OUT mode. If the output state is in QUIT mode, the output relay will be opened (disconnected.)
Output relay can be set in the SETUP function.

The procedure for setting the output relay to Always ON in 1_Phase Mode /3_Phase Mode is
described below.

1. Press Output Relay at the bottom.

2. Turn the RPG to set the output relay to Always ON and press ENTER|. When the output
relay is working, the Regenerative Grid Simulator will click once.
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3 Phase 300V LOCAL QUIT 1 _Phase 300Y LOCAL QUIT
OUTPUT SETTING Config OUTPUT SETTING Config
21 Vac = 0.0V = 60.00Hz i Vac = 0.0V F = 60.00Hz o
2 Vac = 0.0V F = 80.00Hz
3 Vac = 0.0v F = 60 _00Hz
Calibration Calibration
MEASUREMENT MEASUREMENT
LY = 000 P = 0.0 systen vV = 0.00 P, = 0.0 systen
1 = 0.000 PF = 0.000 Information 1 = 0.000 PF = 0.000 Information
. v = 0.00 Po = 0.0 Fiatiry Vac = 0.00 Vde = 0.00 oy
1 = 0.000 PF = 0.000 LT Iag = 0.000 Ide = 0.000 LT
FY v = 0.00 Po 7 0.0 MaateriBlave Vpk = 0.00 VA = 0.0 MacteriBlave
1 = 0.000 PF = 0.000 Function Ipk = 0.000 CF = 0.000 Function
Viz = 0.00 Va2 = 0.00 Firs Fars
Vs = 0.00 Po = 0.0 20t 2 20t 2
?1:::I n";:” DateiTins R;i'?: ‘ kgl iﬂ::i B";:” DataiTins R;i;:: ‘ Sk lbial

i Check if the Regenerative Grid Simulator has voltage output before

i powering it off. To ensure the safety of hardware, it is prohibited to power
: off the Regenerative Grid Simulator in Output state.

Next, the Regenerative Grid Simulator buzzer beeps when the panel keys are pressed or the
RPG rotary is turned. If the user does not want the buzzer active, it may be turned off.

Following procedure describes the procedure for turning off the buzzer in 1_Phase Mode
/3_Phase Mode.

1. Press Buzzer at the bottom.
2. Turn the RPG to change ON to OFF and press ENTER)|.

3 Phase LOCAL  QUIT 1_Phase LOCAL  QUIT
OQUTPUT SETTING Cenlig QUTPUT SETTING Cenlig
® Vac = 0.0V F = 60.00Hz | Vac = 0.0V F = 60.00Hz o
2 Vac = 0.0V F = 60.00Hz
s Vac = 0.0V F = 60.00Hz
Calibration Calibration
MEASUREMENT MEASUR EMENT
= v 5 0.00 Po: = 0.0 Systom v 5 0.00 Po = 0.0 Systom
I = 0.000 PF = 0.000 | Mot I = 0.000 PF = 0.000 | mMmermton
V = 000 P = 0.0 Feotory Vac = 0.00 Vdc = 0.00 o
#2
1 = 0.000 PF = 0.000 Detauit lac = 0.000 Idc = 0.000 Defauit
L v = 0.00 Po = 0.0 Hasier/Blave Vpk = 0.00 VA = 0.0 Hasier/Blave
I = 0.000 PF = 0.000 | Fctin Ipk = 0.000 CF = 0.000 | Fucton
Viz = 0.00 V2 = 0.00 Nua Mocs
Vs o= 0.00 Py = 0.0 22 2ot 2
i ‘ e ovarie | S ‘ ‘ M | | o | ‘ warsany

Set the time and date of Regenerative Grid Simulator.

Date/Time: Year, Month, Day, Hour, Minute, Second.

Follow the procedure below to set the time and date in 1_Phase Mode /3_Phase Mode.

1. Press Date/Time at the bottom.

2. Select the item (Year/Month/Day/Hour/Minute/Second) to be set and press the button on

the right.
3. Use the RPG to change the selected item and press ENTER|.
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3 Phase LOCAL QUIT 1 Phase LOCAL QUIT
OUTPUT SETTING Cenlig OUTPUT SETTING Cenlig
# Vac = = 60.00Hz Gone Vac = 0.0V F = 60.00Hz Yosr
2 Vac = 0.0V F = 60.00Hz 2014 2014
ssVac = 0.0V F =  60.00HZ | som o
HEASUREMENT 1 MEASUREMENT 1
“V = 0.00 Po = 0.0 D8y v = 0.00 Po = 0.0 Dsy
1 = 0.000 PF = 0.000 1 1 = 0.000 PF = 0.000 17
vV = 0.00 P = 0.0 o Vac = 0.00 Vdc = 0.00 -
*1 = 0.000 PF = 0.000 17 lac = 0.000 Ide = 0.000 11
WY = 0.00 P = 0.0 S Vpk = 0.00 VA = 0.0 e
1 = 0.000 PF = 0.000 21 Ipk = 0.000 CF = 0.000 21
Vii = 0 A 0 0 st T 0 ke 0 0 Second Second
Vaa = 0.00 Po = 0.0 16 53
oy ‘war owrre | e ‘ ST O el A ‘ warsany

At last, it can enable the Remote Sense to monitor the load voltage and compensate
automatically to make sure the voltage sends to load is the set voltage.

Remote Sense: on, off.

Follow the procedure below to enable the remote voltage sense in 1_Phase Mode /3_Phase

Mode.

1. Press Remote Sense at the bottom.
2. Turn the RPG to change ON to OFF and press ENTER|.

3 Phase LOCAL QUIT 3 Phase LOCAL QUIT
QUTPUT SETTING Config QUTPUT SETTING Cenfig
wVac = 0.0V F = 60.00Hz | =~ «Vac= 0.0V F= 60.00Hz | _
2 Vac = 0.0V F = 60.00Hz s Vac = 0.0V F = 60.00Hz
s Vac = 0.0V F = 60.00Hz |~ sVac = 0.0V F = 60.00Hz | _
MEASUREMENT MEASUREMENT
oY 7 000 PFs = 0.0 a0 Y = 0,00 Ps = 0.0 System
I = 0.000 PF = 0.000 | miomain 1 = 0.000 PF = 0.000 | miomaton
LY = 000 P = 0.0 by g ¥ = 0.00 Po = 0.0 T
1 = 0.000 PF = 0.000 Defaut 1 = 0.000 PF = 0.000 Defauit
v = 0.00 Po = 0.0 Haster/Slave v = 0.00 Po = 0.0 Hasier/Slave
¥ 1 = 0.000 PF = 0.000 Facton ] = 0,000 PF = 0.000 Functian
Vie = 0.00 Vaz = 0.00 Voe Ve = 0.00 Vaz = 0.00 Foe
Vo = 0.00 Po = 0.0 22 *yy = 0.00 Po = 0.0 202
Qutput Ramaote Cutput Ramaote
n::;?;_ ‘ Bl 2H; Datel Time 5;_-&: ‘ ﬂ:;";;!;;? n::;:j;_ Bits 2H) DatelTime Sann:n ‘ ﬂ:;";;!;;?
3.4.7 Calibration

See the descriptions in Chapter 4 for the detailed calibration procedures.

3.4.8 System Information

Press MORE on the right in the CONFIG function (3_Phase Mode/1_Phase Mode) to go to
next page. Press System Information on the right to see the system information of the
Regenerative Grid Simulator.
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3 _Phase LOCAL QUIT

UNIT DATA | Config
Model :61800-100 SN:Z20001
Others
Display Version : 0.00.49 )
Waveform Version : 0.07.2,0.07.2,0.07.2 Calibration
Remote Versien : 0.04 ,0.08
Waveform HODL Version : 0.07 ,0.07 ,0.07
GRID Firmware Version : 0.06.2,0.06.2,0.06.2 lnf‘g":_':"i'm
GRID HDL Version : 0.07 ,0.07 ,0.07
LAN Firmware Version : 1.10 Factory
Default
Master/Slave
Function
Hore
20l 2
OPTION Option Smart 2019704403
AC Bource| Function Info 16:59:32

3.4.9 Factory Default

Press MORE on the right in the CONFIG function (3_Phase Mode/1_Phase Mode) to go to
next page. Press Factory Default on the right and Yes at the bottom to return to the factory
default.

3 Phase LOCAL QUIT
FACTORY DEFAULT Conlig

Others

Calibration

Bystem
Recall Factory Default setting? nformatien

Fachary
Defanit

Haster/Slave
Funztian

More
2ot 2

I0d4F421147
‘ L ‘ ‘ be | ‘ 17:31:48

3.5 PHASE Function Key

Press PHASE] function key in Figure 3-5 to go to the switch 3_Phase Mode/1_Phase Mode.

3.5.1 3 Phase Mode

The Regenerative Grid Simulator can be set to 3-phase AC power by pressing the PHASE
function key to switch to 3_Phase Mode when it is required.

The procedure for setting the Regenerative Grid Simulator to 3-phase mode is described
below.

1. Press PHASE function key.

2. Press Three 3_PHASE on the right.
3. Press Yes on the right to confirm the change.
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NUMBER OF QUTPUT PHASE SELECTION

The output is in Single Phase
(1_Phase) mode now.

Select a mode

Phase

Single
1_PHASE

Thraa
3_PHASE

Local Operation

? Phase LOCAL QUIT

WUMBER OF OUTPUT PHASE SELECTION
Warning!

You want to change to
Three Phase(3 Phase) mode.

It is necessary to check
if the output is connected
properly,otherwise the AC
source andfor UUT might

be damaged.

Press <Yes> to change.
Press <No> to exit.

3.5.2 1 Phase Mode

When the 3-phase power of the Regenerative Grid Simulator is not enou
the 3-phase output can be paralleled to one of the phases. Pressing the

20147421147
17:33:28

can change the Regenerative Grid Simulator setting from 3-phase to 1-phase.

Z014riari?
17:34:04

gh to drive the load,
function key

The procedure for setting the Regenerative Grid Simulator to 1-phase mode is described

below.

1. Press PAHSE function key.

2. Press Single 1_PHASE on the right.
3. Press Yes on the right to confirm the change.

? Phase 300V LOCAL QUIT

NUMBER OF OQUTPUT PHASE SELECTION

The output is in Three Phase
(3 _Phase) mode now.

Select a mode

Phase

Bingle
1_PHABE

Three
3_PHASE

? Phase 300V LOCAL QUIT

NUMBER OF OUTPUT PHASE SELECTION
Warning!

You want to change to

Single Phase(1 Phase) mode.

It is necessary to check
if the output is connected
properly,otherwise the AC
source andfor UUT might

be damaged.

Press <Yes> to change.
Press <No> to exif.

(UUT).

0141087147
09:35:28

014705117
08:39:13

1. When switching between 1-phase and 3-phase mode, the set output
value will be reset to zero to avoid damaging the Unit Under Test

2. When loading in single mode, be sure to use three sets of output
terminals for connection to avoid causing damage due to excessive
differences during current output.
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3.6 CURSOR Function Key
Press function key in Figure 3-5 to set the value of a single digit.

The RPG can be used to set the digit of hundred, decade, figure and 1* place after the
decimal point for voltage or frequency to save time in inputting the values.

The procedure for setting the 1% place after the decimal point for output voltage Vac in
1 Phase Mode /3 _Phase Mode is described below.

Move the cursor to “Vac =" command line.

Press |CURSOR] function key.

1

2

3. The cursor will shorten to one digit range.

4. Move the cursor to the 1% digit after decimal point and use the RPG to change the value.
5

Press |CURSOR| function key again to exit it.

 Phase _LOCAL _QUIT
QUTPUT SETTING Hain OUTPUT SETTING Main
@ Vac = 000.0V F =  60.00HZ | quppur, Vac = 000.0V F = 60.00Hz | ourpur,
2 Vac = 0.0V F = 60 . 00Hz | More Sctting Mora Satting
& Vac = 0.0V = 60.00Hz Measurement Measurement
MEASUR EMENT sl MEASUREMENT Hntling
= v = 0.00 Po = 0.0 Varstorm v = 0.00 Po = 0.0 —
I = 0.000 PF = 0.000 jiisne! 1 = 0.000 PF = 0.000 eaer
- v - 0.00 RO 0.0 s Vac = 0.00 Vde = 0.00 Conitation
1 = 0.000 PF = 0.000 Tac = 0.000 Ide = 0.000
LY = 0.00 P = 0.0 il Vpk = 0.00 VA = 0.0 o
1 = 0.000 PF = 0.000 Made Ipk = 0.000 CF = 10.000 [nde
. Vi = 0.00 Vs = 0.00 Weoauraaent
Vo = 0.00 oo = 0.0 To Paged
Recall Recall I Recall ‘ Recall Recall Hore 20147142117 Recall Recall Recall ‘ Recall Recall Hore 2014512117
CHt CH2 CHI CH4. CHS 1of 2 17:38:07 CHi CH2 CH3 CH4 CHE 1 of 2 17:38:43

3.7 LOCK Function Key

Press LOCK] function key in Figure 3-5 to lock the function.

Press this key to lock all functions on the panel and making all keys invalid. Press |LOCK| for
3~3.5 seconds to unlock it.

3 Phase LOCAL QUIT 1 Phase LOCAL QUIT
OUTPUT SETTING Hain OUTPUT SETTING Hain
= Vac = 0.o0v F = 60.00Hz Vac = 0.0V F = 60.00Hz
22 Vac = 0.0v F = 60.00Hz
23 Vac = 0.0V F = 60 _00H=z
MEASUREMENT MEASUREMENT
“V = 0.00 Po = 0.0 v = 0.00 Po = 0.0
1 = 0.000 PF = 0.000 1 = 0.000 PF = 0.000
E?\! = 0.00 Po = 0.0 Vac = 0.00 Vde = 0.00
1 = 0.000 PF = 0.000 lac = 0.000 Ide = 0.000
v = 0.00 Po = 0.0 Vpk = 0.00 VA = 0.0
®1 = 0.000 PF = 0.000 Ipk = 0.000 CF = 0.000
Via = 0.00 Vaz = 0.00
Vs = 0.00 Po = 0.0
Front key and Retary are disabled Frant key and Rotary are disabled
LOCK Prese <L:CK) for 3 :aunds to enable them 2:;?;;?;:& LOCK! Press <L:CK> for 2 :aunds to enable them Zg;?;;f;:ﬂ
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3.8 OUTPUT Function Key

Please refer to section 3.3.1 for the detail description of OUTPUT function key.

3.9 LOCAL/REMOTE Function Key

Press |LOCAL/REMOTE]| function key in Figure 3-5 to switch to remote control.

When the Regenerative Grid Simulator is in REMOTE state and controlled by an external
device, press this key to release the REMOTE state and return to LOCAL control.

3 Phase REMOTE QUIT
OQUTPUT SETTING Hain
3 Vac = 0.0v F = 60.00Hz
=2 VYac = 0.0v F = 60.00Hz
z Vac = 0.0V F = 60.00Hz
MEASUREMENT
“ v = 0.00 P = 0.0
I = 0.000 PF = 0.000
o Vv = 0.00 Pe = 0.0
1 = 0.000 PF = 0.000
5 Vv = 0.00 Po = 0.0
I = 0.000 PF = 0.000
5 Viz = 0.00 Viz = 0.00
Vs = 0.00 Po = 0.0
2014112118
DB:E8:03

3.10 SAVE/RECALL Function Key

The Regenerative Grid Simulator has two modes for users to save and recall the output
setting or system information as described in section 3.10.1 and 3.10.2. Press
ISAVE/RECALL] function key in Figure 3-5 to access the save and recall functions.

3.10.1 Save/Recall Output Setting

The Regenerative Grid Simulator has 10 channels for users to save the frequently used Vac,
F and Vdc for recall. For example, enter the setting and save it to CH1 memory in MAIN
PAGE (3_Phase Mode) (see 3.3.)
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3 Phase 300V LOCAL QUIT 3 Phase 300V LOCAL QUIT
QUTPUT SETTING BavelRecall QUTPUT SETTING BavelRecall
51 Yac = 0.0v = 60.00Hz L 5 Vac = 0 = 60.00Hz L
2 Vac = 0.0V F = 60.00Hz | somg =2 Vac = 0.0V F =  60.00Hz | soiims
= Vac = 0.0V F = 60.00H=z Save z Vac = 0.0V F = 60.00H=z Save
MEASUREMENT Bystem Dafa CHANNEL DATA Bystem Dafa
v = 0.00 Po = 0.0 Vac = 0.0 F = BO.00Hz Vde = 0.0V
¥1 = 0.000 PF = 0.000 e e e e
v = 0.00 Po = 0.0 Fecal Vac = 0.0 F = B0.00Hz Vde = 0.0V Fecal
1 = 0.000 PF = 0.000 | b Vel g r - cogom vee- o Setig
v = 0.00 Po = 0.0 [ .. Vac = 0.0V F = B0.0BHr Vdc = 0.0V e
7 = 0.000 PF = 0.000 |emwenbee Sgml gl F D MM el b Systen Data
Ve = 0.00 Vs = 0.00 ol e
Vi = 0.00 Po = 0.0 * Vat+ 0OV F - BO00H Vo= DOV
‘ ‘ ‘ ‘ ‘ 2014708717 Save to Save to Save to Save to Mora 2014708717
089:67:00 CHi CH2 CH3 CH4 08:67:27
3 Phase 300V LOCAL QUIT 3 Phase 300V LOCAL QUIT
OUTPUT SETTING BavelRecall OQUTPUT SETTING BavelRecall
s Vac = 0.0V F = 60.00H=z L s Vac = 0.0v F = 60.00H=z i
2 Vac = 0.0V F = 60.00Hz | sitmg =2 Vac = 0.0V F =  60.00Hz | soiim
3 Vac = 0.0V F = 60.00Hz o 3 Vac = 0.0V F = 60.00Hz e
CHANNEL DATA Bya a0kl CHANNEL DATA Syaai el
Vac = 0.0 F = G0.00Hr Vdc = 0.0V
4 Vac= 0.0 F = GE0.00Hz Vde= 0.0V
Vac = 0.0 F = B0.00Hz Vde = 0.0V
et Vac = 0.0 F = BO.00Hr Vdec = 0.0V asl
Save output setting to CH 1 | St 2 URZ ol 1 Gloom vee- oav o
Yac = 0.0V F = B0 .00Hz Vde = o.ov
Recall 3 Was = 0.0¥ F = B0.00Hz Wde = 0.0V Recall
Bystem Data Vac = 0.0V F = B0.00Hz wdc= D.0¥ System Data
¥ac = 0.0v F = B0.00Hz Vdc = 0.0¥
4 ¥ag = 0.0y F = B0 .00Hz Ve = 0.0y
Wac = 0.0v F = G0.00Hz Vde = 0.0V
‘ ‘ ‘ ‘ ‘ 2014108717 Recall Recall Recall Recall Mo | 2014108742
DB:ER:12 CHi CH2 CH3 CH4 DB:6R:48

N

3.10.2 Save/Recall System Data

The Regenerative Grid Simulator has 10 groups of memory for users to save and recall
system data. System data contains all parameters in the function keys such as MAIN PAGE
(see 3.3) and CONFIG (see 3.4). Press [SAVE/RECALL|in MAIN PAGE (3_Phase Mode)

(see 3.3) and press the LCD at the bottom to save the system data as shown below.
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1. Only the save and recall settings are set in MAIN PAGE. Other
parameters are ignored.

In different output coupling modes (see 3.3.1.1) the missing settings
will be adjusted to Vac=0V, F=60Hz, Vdc=0V automatically. For
example, when executing save in DC output mode Vac=0V, F=60Hz,
Vdc is the setting in MAIN PAGE.
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3 Phase 300V LOCAL QUIT 3 Phase 300V LOCAL QUIT
OQUTPUT SETTING BavelRecall OQUTPUT SETTING EaveiRecall
5 Vac = 0.0V = 60.00Hz om;“t s Vac = =i 60.00H=z OE:“t
2 Vac = 0.0V F = 60.00Hz | sitmg =2 Vac = 0.0V F =  60.00Hz | sotims
= Vac = 0.0V F = 60.00H=z Save z Vac = 0.0V F = 60.00H=z P
MEASUREMENT Bystem Dafa MEASUREMENT Bystem Dafa
v = 0.00 Po = 0.0 v = 0.00 Po = 0.0
1 = 0.000 PF = 0.000 1 = 0.000 PF = 0.000
. Vv = 0.00 Po = 0.0 L] i Vv = 0.00 Po = 0.0 L]
1 = 0.000 PF = 0.000 Setting 1 = 0.000 PF = 0.000 Setting
- v = 0.00 Po = 0.0 o - v = 0.00 Po = 0.0 o
1 = 0.000 PF = 0.000 Gystem Data 1 = 0.000 PF = 0.000 Gystem Data
Viz = 0.00 Vs = 0.00 Viz = 0.00 Vs = 0.00
W = 0.00 Py = 0.0 Wy = 0.00 P = 0.0
‘ ‘ ‘ ‘ ‘ 2014708717 Save to Save to Save to Save to Bave fo Mora 2014708717
10:00:30 GROUP1 | GROUP2 | GROUPS | GROUP4 | GROUPS 10:00:64
3 Phase 300V LOCAL QUIT 3 Phase 300V LOCAL QUIT
OUTPUT SETTING BavelRecall OQUTPUT SETTING BavelRecall
s Vac = 0.0V F = 60.00H=z L s Vac = 0.0v F = 60.00H=z i
2 Vac = 0.0V F = 60.00Hz | sitmg =2 Vac = 0.0V F =  60.00Hz | soiim
3 Vac = 0.0V F = 60.00Hz Saue 3 Vac = 0.0V F = 60.00Hz B
CHANNEL DATA Bystem Dafa MEASUREMENT By=tem Dafa
v = 0.00 Po = 0.0
1 = 0.000 PF = 0.000
Recall V - 0.00 Po s 0.0 Recall
Save system data to GROUP 1 seting 1 = 0,000 PF = 0.000 Setiing
Recall &1 V = 0 5 0 0 PU = 0 = 0 Recall
Bystem Data 1 = 0.000 PF = 0.000 Bystem Data
Viz = 0.00 Vs = 0.00
fVy = 0.00 Py = 0.0
‘ ‘ ‘ ‘ ‘ 201471087147 Recall Recall Recall Recall Recall Mora 20147057147
10:01:18 GROUPI | GROUPZ | GROUPS | GROUP4 | GROUPE 10:01:48

.8 Notice|

E The Regenerative Grid Simulator has 11 groups of memory: GROUP 0,
' GROUP1~10. GROUP 0 will save the power-on default. The data saved
1

in GROUP 0 will be recalled automatically and loaded when the
: Regenerative Grid Simulator powers on again. As to the data saved in
: GROUP 1~10 memory groups, they need to be called manually for

: loading.

3.11 Protection

The Regenerative Grid Simulator has both software and hardware protection. When
protection occurs the Regenerative Grid Simulator will stop the output and disconnect the
output relay. The display shows that the source is in protection mode. To normal output after
the Recovery protection is triggered, please address any issues and press to release
protection for normal operation. To normal output after the Latch protection is triggered,

| . .
remove the error load and restart to release protection for normal operation.
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The table below lists the output protection:

Message

Protection

Possible Cause

Troubleshooting

SYS_OCP(1/2/3)

It occurs when the
output current
exceeds the
system set current

. The UUT

impedance is
too low.

. Temporary short

1.

Remove the UUT
and make sure
the protection
value is correctly

limit. (Recovery)

circuit.

limit. (Recovery) circuit. set.
It occurs when the |3. The RCD load [2. Remove the UUT
transient output impedance is and confirm its
current exceeds the| too small. correctness.
(91/2/3) DA_OCP module current limit|/4. The UUT 3. Add a current limit
or current capacitive load resistor.
specification. is too big. 4. Set the voltage
(Latch) slew rate.
It occurs when the |1. The UUT 1. Remove the UUT
output power impedance is and make sure
SYS_OPP(1/2/3) exceeds the too low. the protection
system set power |2. Temporary short| value is correctly

set.

(91/2/3)DA_SHORT

It occurs when the 2. Remove the UUT

transient output and confirm its

power exceeds the correctness.
(91/2/3)DA_OPP module power limit

or power

specification.

(Latch)

It occurs when the |1. The external 1. Make sure the

output voltage source is too external circuit is
SYS_OVP(1/2/3) exceeds the large. correct.

system set voltage |2. The external 2. Check if the

limit. (Recovery) inductive load is circuit is short

It occurs when the open. circuited.

transient output 3. The UUT 3. Confirm the

voltage exceeds capacitive load external circuit
(p1/2/3)DA_OVP the module voltage is too big. characteristics.

limit or voltage

specification.

(Latch)

It occurs when the |1. The UUT 1. Remove the UUT

output is short impedance is and make sure

circuited. (Latch) too low. the protection

2. Temporary short| value is correctly

circuit. set.

2. Remove the UUT
and confirm its
correctness.

It occurs when the |1. The Remote 1. Confirm the wiring

remote voltage sense wire is connection of

sense is enabled disconnected or Remote sense
(¢1/2/3)DA_SENSE_FAULT but the signal cable| connected 2. Shorten the

is disconnected or wrong. distance between

error. (Latch) 2. The remote UUT and remove
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connection
impedance is
too big.

3. The output relay
is failure.

the impedance.

3. Change the
broken output
relay.

(¢1/2/3)DA_DST_PROT_F

DC/AC power
module internal
parts transient over
rated protection.
(Recovery)

(¢1/2/3)DA_DST_PROT_S

DC/AC power
module internal
parts steady state
over rated
protection.
(Recovery)

1. The output
voltage
waveform and
frequency set by
the user is over
the rated DC/AC
power module
internal parts.

2. The DC/AC
module
measurement
circuit is having
error.

3. The DC/AC
module digital
circuit is having
error.

4. The digital
module is having
error.

1. Reset the output
voltage
waveform and
frequency.

2. Check and
replace the
DC/AC module
board that is
having protection
phase.

3. Check and
replace the
DC/AC digital
module board
that is having
protection
phase.

4. Check and
replace the
digital module
board.

Remote - Inhibit

It occurs when
remote is inhibited.

SYS_UVP(1/2/3)(ACL)

It occurs when the
UUT voltage is
lower than the set
voltage limit.
(Recovery)

The external UUT
output is
short-circuited.

1. Remove the UUT
and check its
circuit
characteristics.

2. Check if the
circuit is
short-circuited.

3. Check the
external circuit
characteristics.

(¢1/2/3)DA_UVP(ACL)

It occurs when the
UUT transient
output voltage is
lower than the
operating voltage
limit. (Latch)

The table below lists the module protection:

module fan is

malfunction. (Latch)

Message Protection Possible Cause | Troubleshooting
It occurs when the |1. The fanis 1. Check the fan
FAN_FAIL TR auxiliary power blocked due on the module

dust.

(91/2/3)AD_FAN_FAIL

It occurs when the

2. The fan is not

foreign object or

having
protection and
clear the foreign
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AC/DC power
module fan is
malfunction. (Latch)

(91/2/3)DA_FAN_FAIL

It occurs when the
DC/AC power
module fan is
malfunction. (Latch)

connected.

3. Thefanis
broken or
invalid.

4. The fan circuit is
malfunction.

object.

2. Check the
connection of
fan on the
module having
protection.

3. Replace the
broken or invalid
fan.

4. Replace the fan
circuit board.

(91/2/3)AD_DUST

It occurs when the
AC/DC module is
dusty. (Latch)

The AC/DC module
has accumulated
dust or foreign
object.

Check the AC/DC
module of each
phase for dust and
clean it.

(91/2/3)DA_DUST

It occurs when the
DC/AC module is
dusty. (Latch)

DC/AC module has
accumulated dust
or foreign object.

Check the DC/AC
module of each
phase for dust and
clean it.

OTP_TR

It occurs when the
auxiliary power
module internal
temperature is too
high. (Latch)

(@1/2/3)AD_OTP

It occurs when the
AC/DC power
module internal
temperature is too
high. (Latch)

(@1/2/3)DA_OTP

It occurs when the
DC/AC power
module internal
temperature is too
high. (Latch)

1. The operating
environment
temperature is
over.

2. The power IGBT
module is having
error.

3. The detection
circuit is having
error.

1. Solve the
environment
overheat
problem.

2. Check the error
IGBT module
and replace it.

3. Check the error
fan circuit board
with sense wire
and replace
them.

T
R

(¢1/2/3)AD_OVP_LINE_RS_F
(91/2/3)AD_OVP_LINE_S
(91/2/3)AD_OVP_LINE_T

F
F

It occurs when the
circuit transient
input voltage is
higher than the
spec. (Latch)

T
R

(91/2/3)AD_OVP_LINE_RS_S
(@1/2/3)AD_OVP_LINE_S
(@1/2/3)AD_OVP_LINE_T

S
S

It occurs when the
circuit steady input
voltage is higher
than the spec.
(Latch)

1. Input power
error.

2. The AC/DC
module
measurement
circuit is having
error.

1. Check if the
input power
meets the rated
voltage.

2. Check and
replace the
protected
AC/DC module
board.

(@1/2/3)AD_UVP_LINE_RS
(@1/2/3)AD_UVP_LINE_ST
(91/2/3)AD_UVP_LINE_T

F
F
F

It occurs when the
circuit transient
input voltage is
lower than the
spec. (Latch)

(91/2/3)AD_UVP_LINE

R
(@1/2/3)AD_UVP_LINE_RS
(@1/2/3)AD_UVP_LINE_TR

_ST_
T

S
S
S

It occurs when the
circuit steady input
voltage is lower

1. Input power is
having error.

2. The AC/DC
module input
Fuse is broken.

3. The AC/DC
module
measurement

1. Check if the
input power
meets the rated
voltage.

2. Measure the
AC/DC module
input fuse and
replace it.
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than the spec.
(Latch)

circuit is having
error.

3. Check and
replace the
protected
AC/DC module
board.

(91/2/3)AD_UNBALANCE
_LINE

It occurs when the
circuit input is
unbalanced or
open phase.
(Latch)

1. The input power
is connected
wrong. (10% line
voltage
difference)

2. The input power
is disconnected
(open phase.)

3. The AC/DC
module fuse is
broken.

4. The AC/DC
module
measurement
circuit is having
error.

1. Check if the
input power
meets the rated
voltage.

2. Measure the
AC/DC module
input fuse and
replace it.

3. Check and
replace the
protected
AC/DC module
board.

FREQ_LINE_ERR(¢1/2/3)

It occurs when
circuit input
frequency is over
the spec. (Latch)

The Mains
frequency is
incorrect.

Check the Mains
frequency.
(47Hz-63H2z)

(¢p1/2/3)AD_OCP_LINE_R_F
(91/2/3)AD_OCP_LINE_S_F
(91/2/3)AD_OCP_LINE_T_F

It occurs when
circuit transient
input current is over
the limit. (Latch)

(91/2/3)AD_OCP_LINE_R_S
(91/2/3)AD_OCP_LINE_S_S
(91/2/3)AD_OCP_LINE_T_S

It occurs when the
circuit steady input
current is over the
limit (Latch)

1. The output
transient power
is too high. (The
input current is
over 135Arms.)

2. The AC/DC
module
measurement
circuit is having
error.

1. Remove the
UUT and check
if the operation
is correct.

2. Check and
replace the
protected
AC/DC module
board.

(¢p1/2/3)AD_OPP_LINE_R_F
(¢p1/2/3)AD_OPP_LINE_S_F
(91/2/3)AD_OPP_LINE_ T _F

It occurs when the
circuit transient
input is over
power.(Latch)

(¢p1/2/3)AD_OPP_LINE_R_S
(9p1/2/3)AD_OPP_LINE_S_S
(91/2/3)AD_OPP_LINE_T_S

It occurs when the
circuit steady input
is over power.
(Latch)

1. The output
transient power
is too high. (The
input power is
over 84kW.)

2. The AC/DC
module
measurement
circuit is having
error.

1. Remove the
UUT and check
if the operation
is correct.

2. Check and
replace the
protected
AC/DC module
board.

(¢p1/2/3)AD_OVP_VDC_F

It occurs when the
power module
internal DC BUS
transient voltage is
higher than the
spec. (Latch)

(¢1/2/3)AD_OVP_VDC_S

It occurs when the
power module

1. The output
transient power
is too high. (The
protected phase
VDC is higher
than 700V.)
(Regen mode)

2. The AC/DC

1. Remove the
UUT and check
if the operation
is correct.

2. Check and
replace the
protected
AC/DC module
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(¢1/2/3)AD_UVP_VDC_F

internal DC BUS module board.
steady voltage is measurement

higher than the circuit is having

spec. (Latch) error.

It occurs when the |1. The output . Remove the

power module
internal DC BUS
transient voltage is
lower than the
spec. (Latch)

(¢1/2/3)AD_UVP_VDC_S

It occurs when the
power module
internal DC BUS
steady voltage is
lower than the
spec. (Latch)

transient power
is too high. (The
protected phase
VDC is lower
than 600V)
(Source mode)

. The AC/DC

module
measurement
circuit is having
error.

. AC/DC module

relay driver
signal is
incorrect or the
relay is broken.

. The AC/DC

module PWM
driver signal is
incorrect.

. The AC/DC

power module is

UUT and check
if the operation
iS correct.

. Check and

replace the
protected
AC/DC module
board.

. Check and

replace the
protected
AC/DC module
board.

. Check and

replace the
protected
AC/DC power
module board.

. Check and

replace the
protected
AC/DC power

(9p1/2/3)AD_OCP_IDC_F

abnormal or module board.
broken.
It occurs when the |1. The output . Remove the

power module
internal DC BUS
transient state is
over current.
(Latch)

(¢1/2/3)AD_OCP_IDC_S

It occurs when the
power module
internal DC BUS
steady state is over
current. (Latch)

transient power
is too high. (The
protected phase
IDC is higher
than 38Arms)
(Source /Regen
mode)

. The AC/DC

module
measurement
circuit is having
error.

. The AC/DC

power module is
abnormal or
broken.

. The DC/AC

power module is
abnormal or
broken.

UUT and check
if the operation
iS correct.

. Check and

replace the
protected
AC/DC module
board.

. Check and

replace the
protected
AC/DC power
module board.

. Check and

replace the
protected
DC/AC power
module board.

(¢p1/2/3)AD_OPP_PDC_F

It occurs when the
power module
internal DC BUS

. The output

transient power
is too high. (The

. Remove the

UUT and check
if the operation
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transient state is
over power. (Latch)

(¢p1/2/3)AD_OPP_PDC_S

It occurs when the
power module
internal DC BUS
steady state is over
power. (Latch)

protected phase
PDC is higher
than 26.25kW.)
(Source/ Regen
mode)

. The AC/DC

module
measurement
circuit is having
error.

. The AC/DC

power module is
abnormal or
broken.

. The DC/AC

power module is

4.

is correct.
Check and
replace the
protected
AC/DC module
board.

Check and
replace the
protected
AC/DC power
module board.
Check and
replace the
protected
DC/AC power
module board.

abnormal or

broken.
It occurs when the |1. The AC/DC 1. Check and
auxiliary power of module auxiliary | replace the

AC/DC power
module is running

power is having
error.

AC/DC module
auxiliary power

self detect. (Latch) |2. The AC/DC board of
module protected
measurement phase.
SYS SELF_AD_1 circuit is having |2. Check and
SYS SELF_AD 2 error. replace the
SYS SELF_AD_3 . The digital AC/DC module
module is having| board of
error. protected
phase.

3. Check and
replace the
digital module
board.

It occurs when the |1. The DC/AC 1. Check and
auxiliary power of module auxiliary |  replace the
DC/AC power power is having DC/AC module
module is running error. auxiliary power
self detect. (Latch) |2. The AC/DC board of
module protected
measurement phase.
SYS SELF_DA_ 1 circuit is having |2. Check and
SYS SELF DA 2 error. replace the
SYS SELF DA 3 . The digital DC/AC module
module is having| board of
error. protected
phase.

3. Check and
replace the
digital module
board.

SYS SELF CS It occurs when the |1. The digital 1. Check and
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auxiliary power of
digital module is
running self detect.
(Latch)

module auxiliary
power is having
error.

. The digital

module
measurement
circuit is having
error.

. The digital

module is having
error.

replace the
digital module
board.

. Check and

replace the
digital module
board.

. Check and

replace the
digital module
board.

SYS SELF_E

It occurs when the
interface and panel
auxiliary power is
running self detect.
(Latch)

. The auxiliary

power of digital
interface module
is having error.

. The

measurement
circuit of digital
interface module
is having error.

. The digital

module is having
error.

. Check and

replace the
digital interface
module board.

. Check and

replace the
digital interface
module board.

. Check and

replace the
digital module
board.

(¢1/2/3)AD_PWM_FAULT
(1/2/3)

It occurs when the
AC/DC power
module driving
signal is having
error. (Latch)

(91/2/3)DA_PWM(1/2)_FAULT

It occurs when the
DC/AC power
module driving
signal is having
error. (Latch)

. The driving

signal is having
error. (The
power element
is short
circuited.)

. The AC/DC

module
measurement
circuit is having
error.

. The DC/AC

module digital
circuit is having
error.

. Check and

replace the
power module
board of
protected
phase.

. Check and

replace the
AC/DC module
digital board of
protected
phase.

. Check and

replace the
DC/AC module
digital board of

circuit is having

protected
phase.
It occurs when the |1. The DC/AC . Execute voltage
self-test of DC/AC module voltage calibration
power module calibration of again.
output voltage is no| protected phase |2. Check and
good. is having error. replace the
§¥§ ggtg—l—ggl——mg—% (Recovery) . DC/AC module DC/AC module
SYS SELE TEST NG 3 measurement board of
- - = circuit is having protected
error. phase.
. The DC/AC . Check and
module digital replace the

DC/AC module
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error.

. The digital

module is having
error.

digital board of
protected
phase.

4. Check and
replace the
digital module
board.

SYS_INT_OFF

It occurs when the
circuit of auxiliary
power module or
digital module is
having error.
(Latch)

. The auxiliary

power (VD) is
having error.

. The digital

module
protection circuit
is having error.

1. Check and
replace the
auxiliary power
module.

2. Check and
replace the
digital module.

SYS_INT_AUX_OUT

It occurs when the
auxiliary power
module is having
error. (Latch)

. The auxiliary

power (VP) is
having error.

. The auxiliary

power protective
circuit is having
error.

Check and replace
the auxiliary power
module.

E The protection message is marked _F(FAST) and _S(SLOW) by transient
1 and steady state.

i The protection point varies by the measurement error, thus it may act
: before reaching the protection point set.
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4. Calibration

4.1 Introduction

The Regenerative Grid Simulator has built in simple procedures for the user to operate for
calibrating the output and measuring the accuracy without opening the case. When executing
the calibration procedure, the voltmeter, ammeter, appropriate load and +10Vdc power supply
are required. See Figure 4-1 for the connection of these instruments. The calibration items
contain output voltage, output current and external reference voltage. However, it does not
need to calibrate all of the three items at the same time. If desired, it can select one of them
for calibration.

61800-100
+ Voltage
— - Meter
T

Current
Meter

(Qutput
nAEE Load

T

1] 1]
Figure 4-1

1. For the environment temperature of 25°C, it is required to warm up
for 20 minutes before calibration so that the Regenerative Grid
Simulator can reach the normal working temperature and make sure
the calibrated values are correct.

2. The Voltage Meter cable ensures remote sense also connects to
terminal.

4.2 Manual Calibration Function

Select "Calibration" in the CONFIG function (3_Phase Mode/1_Phase Mode) to input the
calibration procedure. For safety reason, the user is required to enter the password to show
the calibration items. The password is listed in this manual to ensure the user has read the
manual before performing calibration.
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CALIBRATION Contig
Others

Enter Password: **** Calibration

System

{You can get passward In user's manual) Tnformation

Factory
Dedault

Master/Slave
Function

Hare
24t 2

14:54:69

‘ ‘ ‘ ‘ ‘ 2014406123

1. The password for entering the calibration procedure is "3621 ". Input
it and press to confirm it.

Before calibrating the Regenerative Grid Simulator, the user should
read the procedure clearly. Otherwise, the memory data could be
lost due to improper operation.

N

The screen is displayed as below after the correct password is entered. The LCD shows that
the calibration can only be performed in 3_Phase mode and it is prohibited to switch to
1 _Phase mode. Press ENTER| to continue the calibration procedure.

CALIBRATION Config

Calibration Program is only
running in three phase mode.

DO NOT connect output in
single phase mode.

Press <ENTER> to continue.

14:656:10

i ‘ ‘ ‘ ‘ ‘ 2014708425

The user can choose to calibrate the voltage, current and external reference voltage.

VYoltage Setting & Measurement : &1

CALTBRATION Calibration

Run &1 Voltage Setting
and Measurement calibration.

Remove Load Before Calibrating

Press <ENTER> to continue.
Press <EXIT> to skip.

Level
Betting
1760

Voltage
Betting &
Measure.

External
Vel

Current

Heasure, 14:66: 48

‘ 20144061235
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Voltage setting & Measure: It calibrates the output voltage and the accuracy of voltage
measurement.

Current Measure: It calibrates accuracy of current measurement.

External Vref.: It calibrates the external Vref.

Level Setting: It adjusts the response speed.

4.2.1 Calibrating Output Voltage and Voltage

Measurement

After entered the password, the CALIBRATION CHOICES are shown on the screen as
described in section 4.2. Press Voltage setting & Measure to output voltage and execute the
measurement calibration.

Voltage Sefting & Measurement : &1

CALIBRATION Calibration
300V Range : Offset voltage

Press <ENTER> to continue.
Press <EXIT> to skip. |

2014406123
16:14:18

In measurement calibration, it will ask the user if performing Offset voltage calibration for
300V range. Press| ENTER| to continue the Offset voltage calibration. Press to skip the
Offset voltage calibrating and enter into the 300V Range Setting & Meas. procedure.

Voltage Setting & Measurement :®1

CAL IBRATION Calibration
300V Range
A) Keyin the D¥H messured Vdc, then press <ENTER>
Vde offset = 0. 0mv
(repeat this step until Vdc offsel <+-100mv>). E——

14:59:38

‘ ‘ ‘ ‘ | 2014110727

In the calibration procedure step A for 300V Range (Offset voltage), the user should use the
DVM to measure the DC output voltage of Regenerative Grid Simulator in the unit of mV and
then key in the value on the LCD. Monitor the DVM readings and enter the DC output voltage
repeatedly till the DC output is lower than £100 mV.
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Voltage Setting & Measurement : 21

CALIBRATION Calibration

300V Range

A).Keyin the DVM measured VWdc,then press <ENTER>
Vde offset = 0. oy

{repeat this step until Vdc offsel <+=100mv>).

E).Wait 2 seconds, then press <ENTER>.

Manual

Voltage Setting & Measurement : &1

CALIBRATION Calibration
300V Range o
A).Keyin the DVM measured Wdc,then press <ENTER>

Voo efiset = 2. 0my

(ropeat this step wntil Wdo of fset <+-100my>),

B).Wait 2 seconds, then press <ENTER>.
Vae = 0. ooy Vde = 0. 0o

16:18: 56

‘ 14710727

In step B, the LCD shows the differences of Vac and Vdc measured b

Simulator that are generated internally. Wait for
show the voltage offset Vac and Vdc calculated

16:33:30

the Regenerative Grid
2 seconds and press ENTER|, the LCD will

by the Regenerative Grid Simulator

‘ 2014710727

Voltage Setting & Measurement : &1

CALIBRATLON
300V Range
A).Keyin the DVM measured Vdc,the
Vdc pifset = 0. 0mY
(repeat this step until Vdec off

B).Wait Z seconds, then press <ENTI
Yac = 0.00V Vde = 0.00V

C).Calibration for 300 Range off
press <ENTER> to rum 300V sett
calibratian,

Calibration
n press <ENTER>
sel «+=100mV>}
ER>,

get is completed,
ing & meas.

16:33:60

‘ 2014710127

In step C, the LCD shows the calibration for 300V Range offset is completed. Press to

enter into the saving screen as shown below or
and measurement calibration.

CALTBRATION

Do you want to save

data?

press ENTER| to continue the 300V setting

Calibration

Yes

calibrating
Ho

Press in step C and the LCD will show for
calibration results.

16:22:18

saving. Press Yes on the right to save the

‘ 2014406123



Voltage Setting & Measurement : &1

CALIBRATION
300V Range : Setting & Meas.

Press <ENTER> to continue.
Press <EXIT> to skip.

Calibration

2014406123

16:17:23

Calibration

When the 300V Range (Offset voltage) calibration is done, the LCD will ask the user if
executing the 300V Range Setting & Meas. Press [ENTER| to continue the setting and
measurement calibration. Press to skip the Setting & Meas. to enter into the Calibration

main screen.

Voltage Setting & Measurement : &1

CALTBRATION
300¥ Range
A).Check i1 the DVM measured value is about 30Vac?
I1f NO, check DVM econneztion.1f YES, press <ENTER>,

Calibration

20144081125
16:17:61

In the calibration procedure step A for 300V Range Setting & Measurement, the user should
remove the load. Check the digital DVM measured output AC voltage for about 30Vac. This

is simply to confirm the connection and then press ENTER,.

Voltage Setting & Measurement : &1

CALIBRATION
300Y Range
A).Check i1 the DVM measured value is about 30Vac?
1f NO, check DVM connection.lf! YES, press <ENTER>,

B} .KHeyin the DVM messured Yac, K fhen press <ENTER>.
Vac = 0.000Y

Calibration

2014406125
16:18:21

In step B, check the digital DVM measured output voltage for about 240VAC. Enter the digital

DVM measured value and press ENTER,.
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Voltage Setting & Measurement : &1

CALIBRATION Callbration
300V Range
A).Check if the DVM measured value is about 30Vac?
T1f NGO, check DVM connection.if YES, press <ENTER>,

B} .Keyin the DVM messured Yac, fhen press <ENTER>.
Vac = 0.000V

C).Keyin the DVM measured Wac, then press <ENTER>,
Vac = L)

2014406123
16:1B:47

In step C, check the digital DVM measured output voltage for about 300VAC. Enter the digital
DVM measured value and press ENTER,.

Voltage Setting & Measurement : &1

CALIBRATION Callbration
300V Range
A).Check if the DVM measured value is about 30Vac?
T1f NGO, check DVM connection.if YES, press <ENTER>,

B} .Keyin the DVM messured Yac, fhen press <ENTER>.
Vac = 0.000V

C).Keyin the DVM measured Wac, then press <ENTER>,
Vac = 0.000V

Dj.Calibration for 1 Yoltage Beiting & Messurement
|5 completed. Press <ENTER> 1o continue.

16:18:12

‘ ‘ ‘ ‘ ‘ 2014406123

In step D, the LCD shows the calibration for 300V Range Setting & Meas. is completed. Press
to enter into the saving screen as shown below or press ENTER| to continue other
voltage calibration.

CALIBRATION Calibration

Yes

Do you want to save calibrating
data? i

2014408125
16:22:138

Press in step D and the LCD will show for saving. Press Yes on the right to save the
calibration results.

E 1. Inthe last step, the user can press ENTER|to continue calibrating
]

the 2" phase or the 3" phase.



Calibration

2. Inthe previous screen, if is pressed but the results are not
saved, the calibrated values will remain till the Regenerative Grid
Simulator is powered off.

4.2.2 Calibrating Current Measurement

After entered the password, the CALIBRATION CHOICES are shown on the screen as
described in section 4.2. Press Current Measure to calibrate the current measurement.

Current Measurement ;&1

CALIBRATION Calibration

Run &1 Current Measurement
calibration.

Remove Load Before Calibrating

Press <ENTER> to continue.
Press <EXIT> to skip. e

Voltage Level
Sattings ::::::‘: E“‘r::;‘" Satting ‘ LAk
Measure. : 1750 T
Current Measurement : ®1 Current Measurement : ®1
CALTBRATION Calibration CALTBRATION Calibration
A).Wait 2 secands then press <ENTER>. A).Wait 2 secands then press <ENTER®.
Iac = D.00A Tde =0.00&
2014408125 2014408125
‘ ‘ ‘ ‘ ‘ 16:23:27 ‘ ‘ ‘ ‘ ‘ 15:23:61

In the Current Measure. ACCURACY CALI. step A, the LCD shows the differences of lac and
Idc measured by the Regenerative Grid Simulator that are generated internally. Wait for 2
seconds and press ENTER), the lac = 0.00A and Idc = 0.00A.
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Current Measurement :®1

CALTBRATION
A).Wait 2 secands then press <ENTER>.
Tac = 0.00A Ide =0.004

E).Apply load to oufput.f84 or D, 60 ®3Vac

Calibration

2014406123
16:24:18

In step B, adjust the load to 0.6Q for output and press ENTER|. The Regenerative Grid

Simulator will output 9Vac.

Current Measurement :®1

CALTBRATION
A).Wait 2 secands then press <ENTER>.
Tac = 0.00A Ide =0.004

E).Apply load to oufput.f84 or D, 60 ®3Vac
Heyin the measured lac, then press <ENTER>
lac = 0.000A

Calibration

2014406123
16:24:41

Use the ammeter (or power analyzer) to measure the output current. Input the measured

value and press ENTER).

Current Measurement :®1

CALTBRATION
A).Wait 2 secands then press <ENTER>.
Tac = 0.00A Ide =0.004

E).Apply load to oufput.f84 or D, 60 ®3Vac
Heyin the measured lac, then press <ENTER>
lac = 0.000A

Press <ENTER> to continue,

Calibration

2014406123
16:26:08

Press ENTER to continue the calibration procedure and disconnect the load now.
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Calibration

Current Measurement ;@1

CALIBRATION Callbration CALIBRATION Callbration
A).Wait 2 secands then press <ENTER>. A).Wait 2 secands then press <ENTER».
Tac = 0.00A Ide =0.004
2014406729 2014406129
16:26:34 16:26:66

In step A, the LCD shows the differences of lac and Idc measured by the Regenerative Grid
Simulator that are generated internally. Wait for 2 seconds and press ENTER|, the lac = 0.00A

and Idc = 0.00A.

Current Measurement :®1

CALTBRATION
A).Wait 2 seconds then press <ENTER>.
Tac = 0.00A Ide =0.004&

E}.Apply lvad to oufput.304& or .60 @1BYac

Calibration

2014408125
16:26:40

In step B, adjust the load to 0.6Q for output and press ENTER|. The Regenerative Grid

Simulator will output 18Vac °

Current Measurement :®1

CALTBRATION
A).Wait 2 scconds then press <ENTER>.
Tac = 0.00A Ide =0.004&

E}.Apply load to oufput.304 or .60 @18Yac
Heyin the measured lac, then press <ENTER>
Tac = 0.000A

Calibration

20144081125
16:27:01

Use the ammeter (or power analyzer) to measure the output current. Input the measured

value and press ENTER|.
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Current Measurement :®1

CALTBRATION Callbration
A).Wait 2 secands then press <ENTER>.
Tac = 0.00A Ide =0.004

E).Apply load to oufput.304 or 0,60 @18Yac
Heyin the measured lac, then press <ENTER>
lac = 0.000A

Press <ENTER> to continue,

2014406123
16:27:28

Press ENTER| to continue the calibration procedure and disconnect the load now.

Current Measurement :®1 Current Measurement : @1

CALIBRATION Calibration CALIBRATION Calibration
A).Wait 2 seconds then press <ENTER>. A).Wait 2 seconds, then press <ENTER>.
Tac = 0.00A Ide =0.004
2014106123 2014406129
16:27:43 16:28:12

In step A, the LCD shows the differences of lac and Idc measured by the Regenerative Grid
Simulator that are generated internally. Wait for 2 seconds and press ENTER|, the lac = 0.00A
and Idc = 0.00A.

Current Measurement :®1

CALTBRATION Callbration
A).Wait 2 secands then press <ENTER>.
Tac = 0.00A Ide =0.004

E).Apply load to oufput.B04 or 0,60 @36Vac

16:28:37

‘ ‘ ‘ ‘ ‘ 2014406123

In step B, adjust the load to 0.62Q for output and press [ENTER|. The Regenerative Grid
Simulator will output 36Vac o

E When the Regenerative Grid Simulator is model 61800-100, the simulated
1 power output will be 300Vac.
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Use the ammeter (or power analyzer) to measure the output current. Input the measured

Calibration

Current Measurement :®1

CALTBRATION Callbration
A).Wait 2 secands then press <ENTER>.
Tac = 0.00A Ide =0.004

E).Apply load to oufput.B04 or 0,60 @36Vac
Heyin the measured lac, then press <ENTER>
lac = 0.000A

2014406123
16:28:01

value and press ENTER).

Current Measurement :®1

CALTBRATION Callbration
A).Wait 2 secands then press <ENTER>.
Tac = 0.00A Ide =0.004

E).Apply load to oufput.B04 or 0,60 @36Vac
Heyin the measured lac, then press <ENTER>
lac = 0.000A

C)p.Calibration for #1 Current Heasurement
15 completed,. Press <ENTER> fo continue,

16:28:24

‘ ‘ ‘ ‘ ‘ 2014406123

Step C is the last step of Current Measure. ACCURACY CALI. Press ENTER| to continue the
2" and 3" phase current calibration or press to leave this screen. The LCD appears as
shown below. Press Yes on the right to save the calibration results.

CALIBRATION Calibration

Yes

Do you want to save calibrating
data? e

16:28:63

‘ ‘ ‘ ‘ ‘ 2014406123

The resistance of applied load has to be constant so that the load

current and output voltage is proportional. If not, the step B of

URRENT MEAS. ACCURACY is meaningless. The user can use the

current that meets step C as the calibration value.

Remove protection temporary when executing the calibration. If the
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E applied load is inappropriate, it could cause the Regenerative Grid
' Simulator to be damaged.

4.2.3 Calibrating External Vref

After entered the password, the CALIBRATION CHOICES are shown on the screen as

described in section 4.2. Press External Vref to calibrate the external Vref.

External Vref:®1

CALIBRATION Calibration
Run &1 External Vref
calibration.
Remove Load Before Calibrating|
Press <ENTER> to continue.
Press <EXIT> to skip. |
Yoltags | o vent | External LEysl 2014408125
:::::?: HMeasure, Vel 8:;:;9 15:30:28
External Vref:®1
CALIBRATION Calibration
A).Ghort External Wref pini and pind
,then press <ENTER>.
‘ ‘ ‘ ‘ ‘ 2014408728
15:30:61

Step A: Short circuit the pin 1 and pin 4 on the Ext. Vref input terminal and press ENTER|.

External Vref:®1

External Vref:®1

CALIBRATION Calibration CALIBRATION Calibration
A)y.Short External Wref pini and pind A).Short External Wref pini and pind
,then press <ENTER>. ,then press <ENTER>.
E).Wait 2 seconds, fhen press <ENTER>. E).Wait 2 seconds,fhen press <ENTER-.
Wde = D.00V
2014406729 2014406729
16:31:17 16:31:38

Step B: When the Vref input terminal is short circuited, set the input to OV and then the LCD
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will show the Vdc measured by the Regenerative Grid Simulator. The offset voltage is

generated by internal ingredients. Wait for 2 seconds and press ENTER|, the LCD will show
the voltage offset Vdc calculated by the Regenerative Grid Simulator.

External Vref:®1

CALIBRATION Callbration
A).Short External Wref pini and pind
(then press <ENTER>.

E).Wait 2 seconds, then press <ENTER-.
Yde = D.00V

C).Apply 10 Wde between External Vrel pind and pind S
then press <ENTER>

16:32:00

‘ ‘ ‘ ‘ ‘ 2014406123

Step C: Disconnect the pin 1 and pin 4 on the Ext. Vref input terminal. Input DC voltage 10Vdc
between pin 1 and pin 4 and press ENTER.

External Vref:®1

CALIBRATION Callbration

A).Short External Wref pini and pind
(then press <ENTER>.

E).Wait 2 seconds, then press <ENTER-.
Yde = D.00V

C).Apply 10 Wde between External Vrel pind and pind S
then press <ENTER>

D). Wait 2 seconds,
Heyin DvM measured voltage between pini and pind
then press <ENTER>
Vae = D000

2014406123
16:32:22

input terminal. Input the DC voltage and press and press

Step D: Use a digital DVM to measure the voltage between pin 1 and pin 4 on the Ext. Vref
ENTER

External Vref:®1

CALTBRATION Calibration
Ay . Shert External Vref pini and pind
,then press <ENTER>.

E).Wail 2 seconds, then press <ENTER>,
Ydec = 0.00V

Cy.Apply 10 ¥Wdc between External Vref pind and pind ——
then press <ENTER>

D) .Wait 2 seconds,
Heyin D%WM messured voltsge befvmen pinl and pind
then press <ENTER>
Yac = 0,000V

E).Calibration for EiExternal Vref is completed.

Press <ENTER> to continue.

2014705123
16:32:47

Step E: It is the last step for External Vref CALI. Press to enter into the saving screen as
shown below or press ENTER]| to continue other voltage calibration.
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CALIBRATION Calibration

Yes

Do you want to save calibrating
data? i

‘ ‘ ‘ ‘ ‘ 20144081128

Press in step E and the LCD will show for saving. Press Yes on the right to save the
calibration results.

4.3 Adjusting Response Speed

After entered the password, the CALIBRATION CHOICES are shown on the screen as
described in section 4.2. The Regenerative Grid Simulator allows the user to adjust the
bandwidth response speed. The default is 2500 that is varied with the UUT. The output
response speed is set by Level which the higher level the faster response speed and vice
versa.

Voltage Setting & Measurement : 1 Compensation Settings

CALTERATION Callbration CALTBRATION Calibration

Run %1 Voltage Setting This function allows user to
and Measurement calibration. adjust the output response
speed.
Remove Load Before Calibrating
When the Level value,is set
—  to high,it could be cause —
Press <ENTER> to continue. overshoot.
Press <EXIT> to skip. 1 —

Level
Batiing
2609

Level
Betting
2500

Voltage
Bettingd
Measure.

Voltage
Bettingd
Measure.

External
Vref

Current
Measure.

Extarnal
Wrel

Current

Measure. 08:569:60 10:07:02

‘ FAFA TR RN )

‘ 2020402142

Procedure for adjusting the response speed:

1. Press Level Setting function key.
2.  Turn the RPG to change the response speed and press ENTER|.

: After changing this Level value, it is necessary to re-calibrate the

: three-phase voltage value.

AWARNING E For some circumstances, the output voltage could cause Overshoot if the
1 Level setting is too high.
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Parallel Operation

5. Application

5.1 Overview

The Regenerative Grid Simulator not only can program a stable sinusoidal output voltage and
frequency, but also provides powerful features to simulate power line interrupts. Users can
change the output using the Sequences in LIST mode (see 5.2), or change the output to step
by step in STEP mode (see 5.4.) W.ith these functions, the simulations of conditions such as
cycle loss, transient peak and power attenuation are very easy.

The Regenerative Grid Simulator is able to measure the related power parameters provided in
MAIN PAGE (see 3.3); also it can provide harmonic measurements up to 50 orders (see 5.7.)
In addition, the Regenerative Grid Simulator allows the user to edit different harmonic
components to synthesize the harmonic distortion waveform (see 5.5). It has the ability to
program the inter-harmonic frequency and components, as well as to sweep and overlap the
static fundamental waveforms (see 5.6).

3 Phase LOCAL QUIT
OUTPUT SETTING Seiting
s Vac = 0.0V F = 60.00H=z OUTPUT;
=2 Vac = 0.0V F = 60.00Hz |More Setting
z Vac = 0.0V F = 60.00HZ |jeasurement
MEASUREMENT Halting
o v = 0.00 Peo = 0.0 Wavelorm
1 = 0.000 PF = 0.000 fispen
52 v z 0.00 Po @ 0.0 Limitation
1 = 0.000 PF = 0.000
- Vv = 0.00 Pao = 0.0 output
I = 0.000 PF = 0.000 Mode
5 Viz = 0.00 Vs = 0.00
Vg = 0.00 Po = 0.0
g | e s [ | | fariasans

5.2 List Mode

Press Output Mode on the right on the MAIN PAGE (see 3.3) to go into the Output Mode
command line and press List Mode at the bottom to go into the List Mode command line.

3 Phase LIST MODE:STOP QuUIT
QUTPUT SETTING List Mode
51 Vac = 0.0v F = 60.00H=z
wVac = 0.0V F = 60.00Hz ™™
= Vac = 0.0V F = 60.00H=z Cauple
MEASUREMENT Individual
v = 0.00 Peo = 0.0 Phage
"1 = 0.000 PF = 0.000 | omn
o Vv = 0.00 Po = 0.0
1 = 0.000 PF = 0.000
- v = 0.00 Po = 0.0
I = 0.000 PF = 0.000
Viz = 0.00 Viz = 0.00
vy = 0.00 P = 0.0 o
List Pulse Eiep Syntiisss Inter- Harmanie | 2014712718
Made Made Mede harmonics Heas. 10:08:44
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Press Edit on the right to go to the setting page.

3 Phase LIST MODE QuIT
LIST MODE SETTING List Mede
¥Yac start = 0.0V Vac end = 0.0V Bt
F start = B80.00Hz F end = GD.00Hz Each
& Vdc start = 0.0V Vde end = 0.0v
Degree = o.0* Waveform = A Trigger
4 o Auto
Time = 0. Dms
Vac start = o.ov Vac end = n.ov 5
Foetart =  G0.00Hz Foend = 50.00Hz S
&2 W¥doc start = 0.0y Vde end = 0o 0w
Degraee = 240.0° Waveform = A Count
Tima = 0. Oms 1
Vac start = 0.0y Vac end = oo
F o ostart = B0.00Hz F ond = BD.DDH: B““:““
83 Vde start = 0.0y Vde end = 0.0W
Degree = 120.0° Waveform = A Execution
Time = 0. 0ms Rade
List Pulse Elep s Inter- Harmonic | 2014112718
Made Hede Hide: AL harmenics Heas. 10:12: 17

The waveform programming in List mode is a combination of Sequences. The output
waveform starts from Sequence = 0 and one Sequence after another until the Time or Cycle =
0, stopping the action. The Sequences following will not be executed. Users can edit the
output voltage sequence as needed.

Trigger method: Auto / Manual / Excite.

Auto: It finishes all counts when triggered.

Manual: It executes the sequence waveform once, same as Count = 1.

Excite: It is Remote-Excite via the pin 13 of TTL terminal that is triggered by the external
trigger signal. See Appendix A TTL Signal Pin Assignments for the detail pin
assignment.

Couple: Individual / ®1+P2+d3.

Individual: The three phases are set separately.

O1+P2+P3: The setting of second/third phase is the same as the setting of the first phase, so
the user only needs to set the first phase.

Phase Continue: Disable/Enable.

Disable: When set to disable, the starting angle of every sequence will follow the Degree
setting for motion.

Enable: When set to enable, the starting angle of every sequence will vary automatically

following the last output angle of previous sequence. The Degree of all sequences will be
invalid when set to enable.

Base sequence unit: Time / Cycle.
Time: The sequence unit is time.
Cycle: The sequence unit is cycle.

Count: The entire sequence execution times, Count = 0: unlimited execution.

Sequence: Sequence number.

The sequence has to start from 0 and the maximum sequence number is 99. The phase
difference of the second/third phase and the first phase of Sequence 0 is fixed to differ 120°.
Therefore, the user cannot use the angle of the second/third phase in Sequence 0.

Degree: The phase angle when the sequence starts.

Vac start, F start, Vdc start: The initial waveform when the sequence starts.
Vac end, F end, Vdc end: The final waveform when the sequence ends.
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Waveform= A/ B: Select waveform (see 3.3.3.)

After setting the sequences, press Execution Page on the right to exit List mode and the LCD
will show LIST MODE: STOP on the top. STOP indicates the present trigger state. Users can
press Trigger on the right to trigger the output and the LCD will show RUNNING to indicate
that the List mode is under execution. At the same time users can press Stop to cease the List
waveform output. When the Regenerative Grid Simulator finishes all Sequences and Counts,
the LCD will return to its initial state and display STOP. The Regenerative Grid Simulator will
QUIT at the same time, as shown below.

3 Phase LIST MODE:STOP QUIT
OUTPUT SETTING List Mede
s Vac = 0.0V F = 60.00Hz
2 Vac = 0.0V F = 60.00Hz | ™
s Vac = 0.0V F = 60.00HZ | coue
MEASUREMENT Individusl
v = 0.00 Po = 0.0 Phase
Bl = 0.000 PF = 0.000 | g
LY = 000 P = 0.0 |
1 = 0.000 PF = 0.000
LY = 000 P = 0.0
1 = 0.000 PF = 0.000
Viz = 0.00 Vaza = 0.00
Vs = 0.00 P = 0.0 Gl
e | e | e [l ot R A
3 Phase LIST MODE :RRUNNING
QUTRUT SETTING List Mode
s Vac = 0.0V F = 60.00Hz |
2 Vac = 0.0V F = 60.00Hz | °**
s Vac = 0.0V F = 60.00Hz
MEASUREMENT
LY = 043 po = 0.1 [
1 = 0.235 PF = 0.627
LY = 025 P = -0.0
1 = 0.017 PF = -0.311
vV = 0.26 P. = -0.0 [
¥1 = 0.029 PF = -0.100
5 Vie = 0.55 Vs = 0.27
Vi = 0.56 Po = 0.1
il o [t ] e O omstil g

If the Regenerative Grid Simulator is under operation, pressing [OUT/QUIT| will stop the output
and the waveform will be zero volts. Press QUT/QUIT| again and the Regenerative Grid
Simulator only outputs the waveform set in MAIN PAGE. Trigger must be pressed to re-trigger
the source.

When pressing to exit LIST page, the programmed LIST mode waveform will be
closed.

Example of LIST Mode in 1_Phase Mode:

Trigger: Auto, Base: Time, Count: 1
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LIST MODE SETTING:

Sequence 0: Vac start = 20V, Vac end = 100V
F start = 50Hz, F end = 50Hz
Vdc start = 0V, Vdc end = OV
Degree = 90°, Time = 50ms
Waveform = A

Sequence 1. Vac start = 20V, Vac end = 20V
F start = 50Hz, F end = 50Hz
Vdc start = 0V, Vdc end = 100V
Degree = 0°, Time = 50ms
Waveform = A

Sequence 2: Vac start = 20V, Vac end = 120V
F start = 50Hz, F end = 100Hz
Vdc start = 0V, Vdc end = 0V
Degree = 0°, Time = 100ms
Waveform = A

Following lists the setting pages of LIST MODE.

1 Phase LIST MODE QuIT
LIST MODE SETTING List Mode
Vac start = 0.0V
Vac end = 0.0V
F start = 60.00Hz Trgger
F end = 60.00Hz i
Vdc start = 0.0V ha
Vdc end = 0.0V
Degree = 0.0° S
Waveform = A S
Time = 0.0ms U
Execution
Page
List Pulse Eiep = Inter- Harmanie | 20440057147
Made Made Mede Hpnthasiy harmonics Heas. 10:11:24
1 Phase LIST MODE QuUIT
LIST MODE BETTING List Mode
Vac start = 0.0V
Vac end = 0.0V
F start = 60.00Hz Trgger
F end = 60.00Hz 2
Vdec start = 0.0V E;
Vdec end = 0.0V
Degree = 0.0° ay
Waveform = A
Beguence
Time = 0.0ms 0
Execution
Page
List Pulse Gicp e Inter- Harmenic | 2014505717
Hade Haode Hede harmenics Heas. 10:11:61

5-4



Parallel Operation

1 Phase LIST MODE QuUIT
LIST MODE SETTING Listi Mode
Vac start =
Vac end = 0.0V
F start = 60.00H=z Trgger
F end = 60.00Hz =
Vde start = 0.0V baas
Vde end = 0.0V
Degree = 0.0° o
Waveform = A
Bequence
Time = 0.0ms 0
Execution
Page
& [ [l e, | e i
1 Phase LIST MODE QuUIT
LIST MODE SETTING Listi Mode
Vac start = oV
Vac end = 0.0V
F start = 60.00Hz Trgger
F end = 60.00Hz 2
Vdc start = 0.0V Eae
Vdc end = 0.0V
Degree = 0.0° S
Waveform = A o
Time = 0.0ms =
Execution
Page
| | e e, | e ey
1 Phase LIST MODE QuIT 1 Phase LIST MODE QuIT
LIST MODE SETTING List Mede LIST MODE SETTING List Mede
Vac start = 20.0V Vac start = 20.0V
Vac end = 100.0V Vac end = 20.0V
F start = 50.00Hz Trigger F start = 50.00Hz Trgger
F end = 50.00Hz e F end = 50.00Hz 2
Vdc start = 0.0V B Vdc start = 0.0V B
Vdec end = 0.0V Vdc end = 100.0V
Degree = 0.0° Sy Degree = 0.0° =
Waveform = A S Waveform = A S
Time = 50.0ms 0 Time = 50.0ms 1
Execution Execution
Page Page
List ‘ Pulse ‘ Step Synthosis Inter- Harmonic | 2014712718 List ‘ Pulse ‘ Etep Synthasis Inter- Harmonic | 2014712718
HMade Made Mede harmenics Heas. 13:32:317 Made Made Mode harmonics Heas. 13:31:64
1 Phase LIST MODE QUIT
LIST MODE SETTLMNG List Hode
Vac start = 20.0V
Vac end = 120,0V
F start = 50.00Hz Trigger
F end = 100.00Hz ot
Vdc start = 0.0V L
Vdc end = 0.0V
Degree = 0.0° i
wa Ve f DEM = A Sequence
Time = 100.0ms 2
Exezution
Page
| | e [ o | e |t
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The trigger waveform when the settings are done is shown below:

Phase Continue Disable:

——

o
.

\

. —

Phase Continue Enable:

awraw = - -

5.3 Pulse Mode

Press Output Mode on the right on the MAIN PAGE (see 3.3) to go into the Output Mode
command line and press Pulse Mode at the bottom to go into the Pulse Mode command line.
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3 Phase PULSE MODE:STOP QUIT
OUTPUT SETTING Pulse Made
21 Vac = 0.0V = 60.00Hz o
2 Vac = 0.0V F = 80.00Hz e
=3 Vac = 0.0V F = 60 _00Hz
MEASUREMENT
v = 0.00 Po = 0.0
1 = 0.000 PF = 0.000
. v = 0.00 Po = 0.0
1 = 0,000 PF = 0.000
v = 0.00 Po = 0.0
¥®1 = 0.000 PF = 0.000
Vie = 0.00 Vaa = 0.00
Vs = 0.00 P = 0.0 oh
i e e | | e st
3 Phase PULSE MODE QuIT
PULSE MODE SETTING Pulse Mode
Yac = 0.0V Yde = 0.0 il
F = B0.0DHz Duty cycle= 60.0% Each
# Degree = 0.0 Waveform = A Trlgger
Per iad = 0.0ms L
Yac = 0.0y Ve = 0.0y —
fe: = B0.DOHz Duty cycle= BD. D3
§2 e———
Degrae = 0.0* Waveform = A
Per fad = 0. Dms
Yac = 0.0V Ve = 0.0y =
F = B0 .00Hz Duty eycle= BO. D3
& .,
Degree = o.n Waveform = A Evesitlon
Periad = 0. 0ms Page
i e L ey S [ermes st

PULSE mode allows users to program a special waveform and add it to the normal output
settings in MAIN PAGE. Waveform programming specifies the time ratio and the duty cycle of

the pulse voltage.

Trigger method: Auto / Manual / Excite.

Auto: It finishes all counts when triggered.

Manual: It executes the sequence waveform once, same as Count = 1.

Excite: It is Remote-Excite via the pin 13 of TTL terminal that is triggered by the external
trigger signal. See Appendix A TTL Signal Pin Assignments for the detail pin

assignment.

Count: The count number of pulse.
Vac, F, Vdc: The Vac, F and DC output in pulse voltage.
Duty cycle: The pulse ratio during a duty cycle.
Period: The total length of the duty cycle.

Waveform = A/ B: Select waveform (see 3.3.3.)

Degree: The output phase degree of pulse.

After setting the sequences, press Execution Page on the right to exit Pulse mode and the
LCD will show PULSE MODE: STOP on the top. STOP indicates the present trigger state.
Users can press Trigger on the right to trigger the output and the LCD will show RUNNING to
indicate Pulse mode is under execution. The user can also press Stop to cease the Pulse
waveform output. When the Regenerative Grid Simulator finishes all Sequences and Counts,
the LCD will return to its initial state and display STOP. The Regenerative Grid Simulator will
QUIT at the same time, as shown below.
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3 Phase PULSE MODE : STOP QUIT
OUTPUT SETTING Pulse Mode
s« Vac = 0.0V = $0.00Hz
22 Vac = 0.0V F = B0.00Hz | ™
s Vac = 0.0V F = 60.00Hz
MEASUREMENT
LY = 000 P = 0.0 |
1 = 0.000 PF = 0.000
LY = 000 P = 0.0 |
1 = 0.000 PF = 0.000
LY = 000 P = 0.0
1 = 0.000 PF = 0.000
Viz = 0.00 Vi = 0.00
Vs = 0.00 P = 0.0 Gl
e | e | e (el S0 R
QUTRUT SETTING Pulse Mode
s Vac = 0.0V F = 60.00Hz |
2 Vac = 0.0V F = 60.00Hz | °**
s Vac = 0.0V F = 60.00Hz
MEASUREMENT
LY = 040 P = 0.0 |
1 = 0.235 PF = 0.068
LV = 0.2 P o= -0.0
1 = 0.022 PF = -0.510
LY = 0.29 P = -0.0 [
1 = 0.028 PF = -0.119
5 Vie = 0.51 Vs = 0.31
Vi = 0.58 Po = 0.0
ok | et | e [l R I

If the Regenerative Grid Simulator is operating, pressing OUT/QUIT| will stop the output and
the waveform will be zero volts. Press OUT/QUI I again the Regenerative Grid Simulator will
output the waveform set in MAIN PAGE. Trigger must be pressed to re-trigger the source.

When pressing to exit PULSE page, the pulse will be closed.
Example of PULSE Mode in 1_Phase Mode:

OUTPUT SETTING: Vac = 50V, F = 50Hz

PULSE MODE SETTING:

Vac = 100V, Vdc = 0V

F = 50Hz, Duty cycle = 35%

Period = 100ms, Degree = 90°

Waveform = A

Trigger: Auto, Count: 0

The following lists the setting pages of PULSE MODE.

5-8



1 Phase PULSE MODE QUIT
PULSE MODE SETTING Pullse Made
Vac =
Vdc = 0.0V
F = 60.00Hz Eﬂi
Duty cycle= 50.0% oot
Degree = 0.0°
Waveform = A
Period = 0.0ms
Execution
Page
gl =l e
1 Phase PULSE MODE QuilT
PULSE MODE SETTING Pulse Made
Vac = 0.0V
Vde = 0.0V
F = 60.00Hz Trigger
Duty cycle= 50.0% count
Degree = 0.0°
Waveform = A
Period = 0.0ms
Execution
Page
| e | e e, | e ey
1 Phase PULSE MODE QUIT
PULSE MODE SETTING Pullse Made
Vac = 100.0V
Vde = 0.0V
F = 50.00Hz Trigger
Duty cycle= 35.0% oot
Degree = ap.0°
Waveform = A
Period = 100.0ms
Execution
Page
List ‘ Pulse ‘ Elep Synthasis Inter- Harmonic | 20914005717
Made Haode Mede harmonics Heas. 10:30:62

The trigger waveform when the settings are done is shown below:

Parallel Operation
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AL AL A
,v-v,u T

- The Degree function in Pulse mode can only trigger the pulse mode angle

- once. To trigger the pulse mode for the same angle every time, it can be
: implemented via List mode.

5.4 Step Mode

Press Output Mode on the right on the MAIN PAGE (see 3.3) to go into the Output Mode
command line and press Step Mode at the bottom to go into the Step Mode command line.

3 Phase STEP MODE:STOP QUIT
QUTPUT SETTING Etep Mode
& Yac = 0.0V F = B0.00Hz Yde = 0.0V
Trigger
F2 ¥ac = 0.0V F = B0 _.00Hz Yde = oo
E3 Vac = 0.0V F = B0 .00Hz Vde = 0.ov
MEASLUREMENT
LY = 000 P = 0.0 |
1 = 0.000 PF = 0.000
LY = 0.00 P = 0.0 |
1 = 0,000 PF = 0.000
- v = 0.00 Po = 0.0
1 = 0.000 PF = 0.000
Vi = 0.00 Vaa = 0.00
FVy o= 0,00 P = 0.0 h
List Pulse Eiep Hyntheasis Inter- Harmonic | 2014705717
Hade Hade Hide: harmenics Heas, 1D:42:28
3 Phase STEP MODE QuUIT
STEP MODE BETTING Step Mede
Vaz = 1) aifae = 0.0Y
F = B0.00Hz oF = 0.00Hz :::t,,
& Vdc = 0.0V aVide = 0.0V
Degree = 0.0 Waveform = A Trigger
Count = p pell = 0. ms dute
Yac = o.ov aVac = 0.ov
E = B0.00Hz &F = 0.00Hz
g2 WVdc = 0.0y AVde = oo ——————
Degree = o.n* Waveform = A
Count = o Duel | = 0. 0ms
Vac = 0.0v AVae = 0.0¥ e
F = B0 .0DHz AF = 0. DDHz
831 Vde = 0.0V aVde = 0.0V
Degree = 0.0 Wavefarm = A Execution
Count = o Duel | = 0. dms L
List Pulse Step ST Inter- Harmonic | 2044705717
Made Hode Hode harmonics Heas. 10:43:47

STEP Mode provides a simple auto switch function to change the output voltage by stepping.
Waveform programming sets the item with an initial voltage, specifies the dwell time and the
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change of each step as well as the step number. The output voltage will keep the last state
after execution.

Trigger method: Auto / Manual.
Auto: It finishes all counts when triggered.
Manual: The output voltage changes a step every time it operates.

Count: The count number of each change.

Dwell: The time for each step.

Vac, F, Vdc: The Vac, F, DC initial value when STEP mode starts.
AVac, AF, AVdc: The difference value of each step. (It can be negative.)
Waveform = A/ B: Select waveform (see 3.3.3.)

Degree: The output phase angle of each step.

Press Step Mode at the bottom to go STEP page. The LCD shows STEP MODE: STOP on
the top. STOP indicates the present trigger state. Users can press Trigger to trigger the output
and the LCD will show RUNNING to indicate Step mode is executing the output. Stop and
Pause will show on the screen when the output is triggered. Stop ceases the waveform
change of STEP, while Pause keeps the STEP waveform until the user presses
TRIG_CONTINUE. When the Regenerative Grid Simulator finishes all Counts, the LCD will
show STOP and the Regenerative Grid Simulator will QUIT.

3 Phase STEP MODE : STOP QUIT
QUTPUT SETTING Step Mode
& Vac = 0.0V F = B0.00Hz Yde = 0.0V
Trigger
&7 ¥ac = 0.0y F = BO.00Hz Ve = ooy
E3 Vac = 0.0V F = G0.00Hz Vde = 0.0V
MEASUREMENT
o v = 0.00 Po = 0.0
1 = 0.000 PF = 0.000
o v = 0.00 Po = 0.0
1 = 0.000 PF = 0.000
v = 0.00 Po = 0.0
¥®1 = 0.000 PF = 0.000
Viz = 0.00 Viz = 0.00
*Vy = 000 Po = 0.0 oh
List Pulse Eiep Syntiisss Inter- Harmanie | 2014005717
Made Hade Hede harmonics Heas. 10:44:32

3 Phase STEP MODE :RUNNING QUIT

QUTPUT SETTING Step Mode
& Yac = 0.0V F = B0.00Hz Vde = 0.0V
Stop
&2 ¥ac = 0.0V F = B0 _.00Hz Yde = oo
§3 Vac = 0.0V F = B0 .00Hz Vde = 0.ov R
MEASUREMENT
- v = 0.00 Po = 0.0
1 = 0.000 PF = 0.000
. v = 0.00 Po = 0.0
1 = 0.000 PF = 0.000
- v = 0.00 Po = 0.0
1 = 0.000 PF = 0.000
5 Vie = 0.00 Vaz = 0.00
Vsy = 0.00 Po = 0.0

List
Hade

Pulse
Hade

Gicp
Hede:

Bynthesis

Inter-

harmonics

Harmenic
Heas,

20141051147
10468217

If the Regenerative Grid Simulator is outputting, pressing [OUT/QUIT] will stop the output and
the waveform will be zero volts. Pressing |JOUT/QUIT| again and the Regenerative Grid
Simulator will output the waveform set in MAIN PAGE. Users must press Trigger again to
re-trigger the output. If the Regenerative Grid Simulator is not outputting, the user can press
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ENTER| to output the STEP waveform directly.

When pressing to exit the STEP page, the STEP waveform will stop execution.

The LCD shows Trigger UP and Trigger DOWN when Trigger = Manual. The output
waveform changes to next voltage if Trigger UP is selected; and the output waveform
changes to previous voltage if Trigger DOWN is selected.

3 Phase STEP MODE :RUNNING

OUTRUT SETTING Step Mode
& Vac = 0.0V F = B0.00Hz Yde = 0.0V
STOP
&2 ¥ac = 0.0y F = B0 .00Hz Yde = ooy
B3 Vac = 0.0V F = B0.00Hz Vde = 0.0V Trigger
MEASUR EMENT L
v = 0.88 Po = 0.2 Trigger
#
1 = 0.236 PF = 0.939 DCH
o v = 0.28 Po = -0.0
1 = 0.024 PF = -0.100
Vv = 0.75 Pao = -0.0
¥1 = 0.030 PF = -0.820
Viz = 0.99 Vs = 0.68
Vg = 0.54 Py = 0.2
TN

Example of STEP Mode in 1_Phase Mode:
Trigger: Auto

STEP MODE SETTING:
Vac =40V, AVac = 10V

F = 50Hz, AF = 10Hz

Vdc =0V, AVdc = 20V
Degree = 90°, Dwell = 60ms
Count = 3 » Waveform = A

Following lists the setting pages of STEP MODE.

1 Phase STEP MODE QuIT

STEP MODE SETTING Step Mode
Vac = 0.0V
aVac = 0.0V
Vdc == 0.0V T;L?ger
aVde = 0.0V —
F = 60.00Hz
aF = 0.00Hz —
Degree = 0.0°
Count = 0 -
Waveform = A
Dwel | = 0.0ms Execution

Page

List Pulse Elep Synthasis Inter- Harmonic | 2014005717
Made Hede Hide: harmenics Heas. 10:62:61

5-12



1 Phase STEP MODE QuUIT

STEP MODE SETTING Step Mode
Vac = 40 .0V
aVac = 10. 0V
Vdc = 0 F BV T:.?E:‘
aVde = 20.0V
F = 50.00Hz
AF = 50.00Hz —
Degree = 90.0°
Count = 3 E—
Waveform = A
Dwe I I = —G_O_._O.ms Execution

Page
ol N Al | B el
1 Phase STEP MODE :STOP

QUTPUT SETTING Step Mode
Vac = 70.0¥ F = 100.00Hz
vdc = 60.0V L

MEASUREMENT
v = 91.81 Po = 10.7
1 = 0.171 PF = 0.686
Vac = 69.46 Vdc = 59,96
Iac = 0.017 Ide = 0.172
Vpk = 158.94 VA = 150 i
Ipk = 0.266 CF = 1.553
Edit

ol MR I e | Bl el

The trigger waveform when the settings are done is shown below:

Parallel Operation

5.5 Synthesis Waveform

Press Output Mode on the right in MAIN PAGE (see 3.3) to enter into the Output Mode
command line. Next press Synthesis at the bottom to go into the Synthesis command line.
Pressing Edit on the right will enter the Synthesis editing window.
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3 Phase SYNTHESIS:STOP QUIT
SYNTHESIS WAVEFORM FUNMDAMENTAL SETTING Bynthesis
3] Vac_fund = 0.0 F_fund =E0Hz Wic = 0.
Run
&g Wac_fund = 0.0y F_fund =B0Hz ¥ie = 0.0
®7 Yac_fund = 0.0y F_fund =E0Hz Ve = 0.0y
SYNTHESIS WAVEFORM MEASUREMENT
o v = 0.00 Po = 0.0
1 = 0.000 PF = 0.000
. v = 0.00 Po = 0.0
1 = 0.000 PF = 0.000
- v = 0.00 Po = 0.0
1 = 0.000 PF = 0.000
. Vi = 0.00 Vaa = 0.00
Vi = 0.00 Po = 0.0 -
List Pulse Eiep Synthesi Inter- Harmonic | 2014505717
HMade Hode Hode ¥RIESIS | harmonics Heas. 11:06:11
3 Phase SYNTHESIS QUIT
BYNTHESIS WAVEFORM FUNDAMENTAL SETTING Synthesis
Yae fundamental = 0,0V Yde = 0.0W
F fundamental =60Hz Degres =  0.0% PE::E::’M
H * -] ] ) 8 N % -]
2 000 0.0 |18 0.00 0.0 | 36 o.oo 0.0 Edit
3 0,00 9.0 |20 Q.00 0.0 |37 0,00 0.0 ALL
4 0.0 00|21 0.0 oo |38 o.oo 0.0
5 0.00 0.0 |22 0.00 0.0 |38 D0.00 0.0 Cleat
i 0.00 0.0 |23 0.00 bod | 40 D.p0 0.0
i000 0.0[24 0.00 0.0[44 D.DO 0.0 Al
a 000 0.0 |26 0.00 b.0 |42 D.00 0.0
g 0,00 0.0 |28 Q.00 b0 |43 D00 0.0 Yiow
0 000 0.0 |27 Q.00 b.0 | 44 D.00 0.0 Waveform
i1 0,00 0.0 |28 0.00 b0 |45 0,00 0.0
12 .00 0.0 | 29 .40 0.0 | 46 D.00 0.0
13 0. o 0.0 | 30 .00 o047 D.0O 0.0
14 0.00 g.0 | 31 g.4a0 p.0 |48 D.0O0 0.0
18 0.00 0.0 | 32 a.o00 oo |48 o.oo 0.0
gt e e e
ia 0. 00 d.0 | 36 g.a0 b.d
Li=t Pulse Eiep Synihasi Inter- Harmanle | 2045401708
Mode Mode: Hode YOREEIE | harmonics Meas. 16:46:28

61800 Series Regenerative Grid Simulator provides a Synthesis function for the user to
synthesize waveform. The harmonic components range up to 50 orders with the fundamental
frequency limited to 50Hz or 60Hz. The user can program the size and phase of each order
easily on the LCD. The following is an example figure of the synthesis waveform.

Compose = Value-1/ Value-2 / Value-3/ Percent-1 / Percent-2 / Percent-3: The data form

of each harmonic order.

Value: The absolute value

Percent: The percentage of the fundamental frequency voltage.

The user can program 6 types of synthesis waveform to execution or save.
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Vac fundamental: The fundamental frequency voltage, the maximum is limited by RANGE

(see 3.3.1.2)

F fundamental = 50 / 60Hz: The fundamental frequency.

Vdc: The DC voltage component.

Degree: The start angle of the output waveform.

Following is the example of using Synthesis Mode in 1_Phase Mode:

1 Phase LOCAL QUIT
OUTPUT SETTING GBetfing
Vac = 0.0V F = 60.00Hz e
More Setfing
Measurement
MEASUREMENT Hatting
v = 0.00 Po = 0.0 ‘Wavelorm
1 = 0.000 PF = 0.000 rleaer
Vac = 0.00 Vde = 0.00 »
lac = 0.000 Idec = 0.000 |
Vpk = 0.00 VA = 0.0 et
Ipk = 0.000 CF = 0.000 Mede
List ‘ Pulse ‘ Gicp Synthasis Inter- Harmonic | 2014112718
Made Hade Hode: harmonics Heas. 10:20:21

Press Output Mode on the right in MAIN PAGE to select any Mode for application.

1 Phase SYNTHESIS:STOP QUIT
SYNTHESIE WAVEFORM FUNDAMENTAL SETTING Synthesis
Vac fund = 0.0V Run
F_fund =60Hz Vdc = 0.0V
EYNTHESES WAVEFORM MEASUREMENT
v = 0.00 Po = 0.0
1 = 0.000 PF = 0.000
Vac = 0.00 Vde = 0.00
Iac = 0.000 Ide = 0.000
Vpk = 0.00 YA = 0.0
Ipk = 0.000 CF = 0.000
Edit
List ‘ Pulse ‘ Elep Sprithenls Inter- Harmonic | 2014005717
Made Hede Hide: harmenics Heas. 11:07:617
Next, press Synthesis at the bottom to go to Synthesis Mode.
1 Phase SYNTHESIS QUIT
BYNTHESIS WAVEFORM FUNDAMENTAL BETTING Synthesis
Yac fundamental = 100.0Y Yde = 0.0W
F fundamental =80Hz Degres =  0.0% 5:7:::’1
H L' -] ] W a8 H ' -]
2 0.0 0.0 |18 0.00 0.0 | 36 o.oo 0.0
3 000 9.0 (20 0.00 0.0 |37 0,00 0.0
4 0.00 00|21 0.00 oo |38 o.oo 0.0
5 0.00 0.0 (22 0.90 0.0 |38 0.00 0.0
6 0.00 0.0 (23 0.90 b |40 0.00 0.0
io20.00 24 0.00 b0 44  D.00 0.0
I 000 0.0 25 0.00 0.0 |42 D0.00 0.0
a 0,00 0.0 |2 Q.00 0043 D00 0.0 Vien
10 0.00 0.0|27 0.00 0.0 (44 D.00 0.0 Waveform
i 0. on 0.0 |28 0.40 p.0| 45 D.00 0.0
12 0. 00 0.0 | 29 .40 0.0 | 46 D.0D0 0.0
13 0. o 0.0 | 30 .00 o047  D.0O 0.0
14 0.00 g9.0 | 31 g.4a0 p.0 |48 D.0O0 0.0
16 0.00 0.0 (32  0.00 0.0 |48 0.00 0.0
A R I
8 0.00 0.0 (35 0.00 b.d
Li=t Pulse Eiep Rynihasis Inter- Harmanie | 2045401/08
Mode Mode: Hode & harmenics Meas. 16:47:38
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Press Edit on the right to go to editing screen. Use the arrow keys to move the cursor to the
appropriate column and use numeric keys to key-in the setting, and then press [ENTER|. The
example uses the following settings:

OUTPUT SETTING: Vac = 100V, F = 60Hz

Compose = Percent-1
Edit = ®3

Vac fundamental = 100.0V
F fundamental = 60Hz
Vdc = 0.0V

Degree = 0.0°

1 Phase SYNTHESIS QUIT
SYNTHESIS WAVEFORM VIEWER Synthesis

$1

Inter-
harmonics

List
HMade

Harmonic | 2014505717
Heas. 11:13:07

Pulse
Hode

Eiep

ot Bynthesis

Once the settings are edited, the user can press View Waveform on the right to view the
edited output waveform. Press Return to go to previous page.

1 _Phase SYNTHESIS:RUNNING
SYNTHEEIS WAVEFORM FUMDAMEWTAL SETTING Synthesis
Vac fund = 100.0V Stop
F_fund =60Hz Vdc¢c = 0.0V
EYNTHESIS WAVEFORM MEASUREMENT
v = 101.43 Po = 0.9
1 = 0.167 PF = 0.054
Vac = 101 .43 Vde = 0.05
lac = 0.006 [de = 0.168
Vpk = 155.12 VA = 17.0
Ipk = 0.266 CF = 1.590
| | e | L

Press Execution Page on the right to return to the Synthesis Mode page. Next, press Run on
the right to output the waveform.
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The figure above is the output voltage waveform of the Regenerative Grid Simulator,

measured by an oscilloscope and is the same as the user edited waveform.

1. In order to protect the power stage of Regenerative Grid Simulator for
practical use, it is necessary to limit the synthesis value or the
percentage of each order.

2< order< 10, value < 90V or percentage < 30%.
11 < order < 20, value < 60V or percentage < 20%.
21 < order < 40, value < 30V or percentage < 10%.
41 < order < 50, value < 15V or percentage < 5%.

2. If the synthesis waveform exceeds the voltage limit, OUTPUT OVP or

DST Protection will occur.

5.6 Inter-harmonics Waveform

Press Output Mode on the right in the MAIN PAGE (see 3.3) to enter into the Output Mode
command line. Next press Inter-harmonics at the bottom to go to the Inter-harmonics
command line. Press Edit on the right to enter the Inter-harmonics editing window.

3 Phase INTERHARMONICS:STOP QUIT

QUTPUT SETTING Interharmon
s Vac = 0.0V F = 680.00Hz |
2 Vac = 0.0V F = 60.00Hz | ™
s Vac = 0.0V F = 50.00Hz
MEASUREMENT
GV = 0.00 P = 0.0 |
1 = 0.000 PF = 0.000
LY = 000 P = o.0 |
1 = 0.000 PF = 0.000
LV = 0.00 P = 0.0 [
1 = 0.000 PF = 0.000
Viz = 0.00 Vaza = 0.00
Vs = 0.00 P = 0.0 Gl
e | e | e [l SR SRR R
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3 Phase INTERHARMONICS QUIT

INTERHARMONIC WAVEFORM SETTING Interharmen
F start = 0.01Hz Edit
» F end = 0.01Hz Eecl
Time = 0.00Sec
Level = 0.0%
F start = 0.01Hz
. F end = 0.01Hz
Time = 0.00Sec
Level = 0.0%
F start = 0.01Hz
- F end = 0.01Hz
Time = 0.005¢ec i
Level = 0.0% Page
o | (e 2 |

For the Regenerative Grid Simulator Inter-harmonics function, besides the fundamental
voltage output, another frequency of variable voltage component is added to test certain
anti-interference. Following is the example figure of an inter-harmonic:

F start: The start frequency of scanning wave. The range is 0.01Hz ~ 3000Hz.

Fend: The end frequency of scanning wave. The range is 0.01Hz ~ 3000Hz.

Level:  The rms of scanning wave that is the percentage of fundamental voltage set in
MAIN PAGE.

Time:  The scanning time from F start to F end.

The following is the example of using Inter-harmonics Mode in 1_Phase Mode:
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1 Phase

Vac

Vac
lac
Vpk
Ipk

LOCAL QUIT
OUTPUT SETTING
0.0V F = 60 .
MEASUR EMENT
0.00 Po =
0.000 PF =
0.00 Vdc =
0.000 Ide =
0.00 VA =
0.000 CF =

00Hz

0.0
0.000
0.00
0.000
0.0
0.000

Befting

QUTPUT:
More Setfing

Measurement
Betting

Waveform
Viewar

Limitation

Quiput
Mode:

List
HMade

Pulse
Hode

Eiep

ot Bynthesis

Inter-
harmonics

Harmonic
Heas,

2014112718
10:20:21

Parallel Operation

Press Output Mode on the right in the MAIN PAGE to select any Mode for application.

1 Phase INTERHARMONICS:STOP

Vac

v
I
Vac
lac
Vpk
Ipk

OUTPUT SETTING

0.0V F = 60.
MEASUREMENT
0.00 P
0.000 PF =
0.00 Vde =
0.000 [de =
0.00 YA =
0.000 CF =

00Hz

0.0
0.000
0.00
0.000
0.0
0.000

QUIT

Interharmon

Trigger

Edit

List
Hade

Next, press Inter-harmonics at the bottom to go to Inter-harmonics Mode.

Pulse
Hade

Giep

Mode Bynthesiz

1 Phase INTERHARMONICS

INTERHARMONIC WAVEFORM SETTING

F start = 500.00Hz
F end = 500.00Hz
Time = 10.08e
Level = 20.0%

Inter-
harmenics

Harmonic
Heas,

QUIT

c

20148057147
11:18:60

Interharmon

Execution
Page

List
Hade

Pulse
Hade

Eicp

‘ Mode Bynthesis

Inter-
harmonics

Harmonic
Heas,

20141051147
11:24:40

Press Edit on the right to go to the editing screen. Use the arrow keys to move the cursor to
the column to be set and use the numeric keys to key-in the setting and then press ENTER.
The example uses the following settings:

OUTPUT SETTING: Vac = 60.0V, F = 60Hz

F start = 500.0Hz
F end = 500.0Hz
Level = 20.0%
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Time = 10.0Sec

1 Phase INTERHARMONICS :RUNNING

QUTPUT SETTING Interharmen
Vac = 60.0V F = 60.00Hz
Stop
Pause
MEASUREMENT
v = §9.90 Po = 0.3
1 = 0.164 PF = 0.033
Vac = 59.90 Vde = -0.00
lac = 0.021 Ide = 0.165
Vpk = 92.0% YA = 9.8
Ipk = 0.238 CF = 1.452
List Pulse Elep Synthasis Inter- Harmonic | 20914005717
Made Hede Hide: harmenics Heas. 11:22:189

Press Execution Page on the right to return to the Inter-harmonics Mode page. Next press
Trigger on the right to output the waveform.

The figure above is the output voltage waveform of the Regenerative Grid Simulator
measured by an oscilloscope and is the same as the user edited waveform.

1.

In order to protect the power stage of Regenerative Grid Simulator
for practical use, it is necessary to limit the F start and F end related
Level.

* If 0.01Hz < F start or F end < 500Hz, Level < 30%.

* If 500Hz < F start or F end < 1000Hz, Level < 20%.

* If 1000Hz < F start or F end < 2400Hz, Level < 10%.

* If 2400Hz < F start or F end < 3000Hz, Level < 5%.

If the inter-harmonics waveform is over the voltage limit, OUTPUT
OVP or DST Protection will occur.

5.7 Harmonic Waveform

Press Output Mode on the right in the MAIN PAGE (see 3.3) to enter into the Output Mode
command line. Next press Harmonic Meas. at the bottom to go to the | Harmonic Meas.
command line. Press Edit on the right to enter the Harmonic Meas. editing window.

5-20



Parallel Operation

3 Phase HARMONIC MEAS.:STOP QUIT

HARMONIC MEASUREMENT SETTING Harmenic
g THD = D.0% oS = 0.0 Fundamental = 0.0V
2 THD = 0.0 oc = 0.0% Fundamental = 0.0V Trigger
3 THD =  D.D% oc = 0.0¥ Fundamental = 0 0¥
L] ¥ H % N ¥
0.00 18 0.00 28 0.00 41 0.00
o.on 16 0.9 28 a.00 42 0, oo
o.on 17 0.0 30 a.00 43 o.00 DATA
0,00 18 o.00 31 a.00 44 0.00 #

0.o0 19 0.00 32 a.00 45 0,00
0. om 20 0.0o 3z 0.00 48 o.o0n
0.on 21 0.00 34 0.00 47 0,00
g D00 2 0.00 35 a.00 48 0,00
10 0,00 13 0.00 36 a.00 43 0.00
" 0.00 24 0.0 37 a.00 50 0.00
12 {811} 25 b_ad 3B 004
13 0.0m 28 0.00 38 a.o0o0 Edit
14 o.on 27 0.o0 40 0.00

B o oem oW ha

List ‘ Pulse Htep Synihesis Inter- Harmanic | 2015401708
Mode Mode Hede harmenics Meas. 19:27:42
3 Phase HARMONIC MEAS. QulT
HARMONIC MEASUREMENT Harmanic
Source =V e
& S
F fundamental =60Hz Parancter
Source =V il
B2 e
F fundamental =60Hz
Source =V
B3 e
F fundamental =60Hz Execution
Page
Inter- Harmonic | 2014705747

Bynthesiz

Hade Hade Hode: harmonics Heas. 11:27:38

List ‘ Pulse ‘ Eiep

This function can measure the Total Harmonic Distortion (THD) of the fundament frequency
50Hz or 60Hz, the DC current, and the fundamental frequency of output current or voltage,
also can measure 2 ~ 50 orders of harmonic values.

Source =V / I: It measures the source signal output voltage or output current.

V: The output voltage.
I: The output current.

F fundamental = 50 / 60 Hz: The fundamental frequency of source signal.
Measurement = Single / Continue: The way the measurement result displays on LCD.

Single: The display will keep the measured data when set. It takes about 3 seconds to get the
results.
Continue: The display updates the measured data when set. It takes about 10 seconds to get
stable results.
Parameter = Percent / Value: The data form of each harmonic component.

Percent: The percentage of fundament frequency value.
Value: The absolute value.

Following is an example of using Harmonic Meas. Mode in 1_Phase Mode:
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1 Phase LOCAL QUIT
OUTPUT SETTING | Gedting
Vac = 0.0V F = 60.00Hz e
More Setling
Measurement
MORE SETTING Betting
Waveform = A ‘Waveiorm
SINE Yiewer
ON De g ree = 0 . 0 Limitation
OFF Degree = IMMED St
Vac SIR = 0.000VIms Mode
Vde SIR = 0.000Vims
F SIR = 0.000HzIms
Coupling w‘:::::- ‘ 2014112118
A Belection 10:22:38

Press OUTPUT: More Settings on the right in the MAIN PAGE to enter into the output

selections page.

1 Phase LOCAL QUIT
OUTPUT SETTING Wavefarm
Vac = 0.0V F = 60.00Hz
MORE SETTING
Wavefarm A = SIHE
Wavefarm B = SINE 5 Wiewn
aveform
Coupling w:::::- 2014112718
i Selection LB

Next, press Output Waveform Selection at the bottom to go to the output waveform selection

page.
1 Phase LOCAL QUIT
OUTPUT SETTING Waveform
Vac = 0.0V F = 60.00Hz
MORE SETTING
Wavefaorm A = DETO4 Vi
Waveform B = SINE e
‘Waveform
Coupling P 2014712714
AC Selection 10:24:32

Set the Waveform A to DST04 waveform.
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1 Phase LOCAL QUIT
OUTPUT SETTING
Vac = 0.0v F = 60.00Hz
Vde = 0.0V

COUTPUT WAVEFORM A
Wavefarm A = DSTO4

N % D
T T 3 2.50
5 1.90
7 2.80
23 1,80
23 1.10
f 31 1.60

\/ 33 4.10

Parallel Operation

Waveform

Dutput
Waveform
Selection

Coupling
AC+DC

2014112718
10:33:34

When the waveform setting is done, press View Waveform on the right to view the output
waveform, the ratio of each harmonic order and the output angle.

1 Phase LOCAL
OUTPUT SETTING Main
Vac = 100.0V F = 60.00Hz | ourper
More Setfing
Measurement
MEASUREMENT Hatling
Vv =100.03 Py = 0.8 | vevetrn
1 = 0.608 PF = 0.009 xeaer
Vac = 100.03 Vde = -0.06 o
lag = 0.070 Idc = -0.604 | ™
Vpk = 142.24 VA = 60.9 o
Ipk = 0.878 CF = 1.443 [ede
Reeall ‘ Recall Recall ‘ Recall Recall Hore 2014712518
CHi CH2 CHE CH4 CHE 1 eof 2 11:22:41

Press Return to go back to the MAIN PAGE and set the Vac to 100.0V, then press OUT/QUI

to output waveform.

1 _Phase LOCAL
QUTPUT SETTING Setting
Vac = 100.0V F = 60.00Hz Fm
More Setfing
Measurement
MEASUREMENT Batting
Vv = 99.95 P, = 0.5 Vavelorn
1 = 0.608 PF = 0.009 Viewsr
Vac = 99.99 Vdc = 0.01 B
lac = 0.074 Idc = -0.603 Henitation
Vpk = 141.97 VA = 60.8 —
Ipk = 0.864 CF = 1.422 Made
S =T

Press Output Mode on the right in the MAIN PAGE to select any Mode.
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1 Phase HARMONIC MEAS.:STOP QUIT

HARMONIC MEABUREMENT SETTING Harmenie

THD = 0.0% DC = 0.0V
Fundamental = 0.0V

] VALUE N MALUE N VALUE N VALUE

2 0.o00 15 o.oo0 28 .o 41 0.00

3 0.o0 16 o.o00 28 0o.ao 42 0.00

4 0.a0 17 g.00 a0 000 43 0.00

§ 0.a0 18 g.a0 ER n.oo 44 0.00

] 0.a0 19 a.00 32 0o 45 0.00

¥ o.an 20 a.an 33 n.on 46 0.a0

B 0.o0o0 21 o.o00 34 oo 47 0.00

8 0.a0 2z 0.0 38 0.0 48 0.00

10 0.00 23 g0.00 36 n.00 48 0.00

11 0.o0 24 a.o0 IT b.on L11] 0.00

12 0.a0 25 a.a0 kL] [ 1]

13 D00 (26 000 |35 0.00 Edit
14 o.a0 a7 a.00 40 0.00
List Pulse Step Inter- Harmenic | 2015/01/08
Mode ‘ Mode Hade Syhinesis harmanics Heas. 19:29:11

Next, press Harmonic Meas. at the bottom to go to the Harmonic Meas. Mode.

1 Phase HARMONIC MEAS. QuIT
HARMONIC MEASUREMENT Harmanic
Parameter
Yalue
Source =V
Measurement
Single
F fundamental =60Hz
Execution
Page
List ‘ Pulse ‘ Giep Synthasis Inter- Harmonic | 20147057147
Hade Hade Hede: 2 harmenics Heas, 11:33:48

Press Edit on the right to go to the editing screen. Use the arrow keys to move the cursor to
the column to be set and use the numeric keys to enter the setting and then press ENTER.
The example uses the following settings:

Source =V

F fundamental = 60 Hz
Measurement = Continue
Parameter = Percent

1 Phase HARMONIC MEAS.:STOP QUIT

HARMONIC HEABUREMENT SETTING Harmenic

THD = 0.0% DC = 0.0V
Fundamental = 0.0V

] VALUE N VALUE N YALUE N VALUE

F g.eo 15 .00 28 b.o0 41 .00

3 0.00 16 o.00 28 0.0 42 0.00

4 0.a0 17 .00 0 n.oo 43 000

§ 0.a0 18 a.a0 a n.an 44 .00

L] g.e0 19 a.00 a2 o.a0 48 0.00

T 0.ad 20 a.a0 33 000 46 .00

B 0.eo 21 0.00 34 o.oe 47 0.00

8 o.ad 22 a.00 a8 0.0 4E a.00

10 0.a0 23 a.a0 36 n.oo 48 .00

11 0.on 24 a.00 a7 o.oa 80 0.00

12 0.00 25 .00 EL] o.a0

13 D00 (2 000 |35 0.00 Edit
14 0.a0 1 a.00 40 0.0
List Pulse Ste Inter= Harmomic | 2015/01/08
HMode ‘ Hode Hnd: EyhneEls harmanics Heas. 18:29:11

Press Execution Page on the right to return to the Harmonic Meas. Mode page. Next press
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Trigger on the right to perform the output voltage harmonic measurement.

1 Phase HARMONIC MEAS.:RUNNING

HARMONIC HEABUREHENT SETTING Harmenic
THD = 5.2% pDC = 0.0V e
Fundamental = 99 .8V
N ¥ N & N %

i 0.03 15 0.0 28 n.oo &1 0.0

3 2_83 1B o.02 28 n.o2 a2 0.01

4 0.o1 17 a.0 EL] D.02 42 0.04

§ 1.94 1% .00 =R 1.64 44 0.01

L} 0.o2 19 a.01 3z 0.04 45 0.04

¥ 2.61 20 a.an 33 1.22 46 0.a0

B 0.03 21 o.01 34 oot [ ¥ 0.01

8 o.aa 22 0.02 38 0.0 4R 0.04

10 0.o1 23 M 36 o.om 48 0.0

11 0.o0 24 0.04 ar m.a1 L1 0n.02

12 a.21 25 1.18 EL] o.ae

13 o.an 26 .0 35 0o

14 o.04 27 a.04 40 0.0

Inter=
harmanics

Harmonic | 2015/01/08

2l Meas. | 18:41:03

HMode Mode Hade

List ‘ Pulse | Stap

After triggered, the user can press DATA on the right to view the measurement of a phase.

The figure above is the output voltage waveform of the Regenerative Grid Simulator
measured by an oscilloscope and is the same as the user edited waveform.

When the user presses Trigger to execute the current harmonic
measurement, the Regenerative Grid Simulator will adjust the internal
gain automatically by the measured data so that the Regenerative Grid
Simulator can get more accurate data of each harmonic. Thus, it is better
to wait for the load to be stable before executing the harmonic
measurement. In addition, the load cannot be changed during
measurement or the retrieved data may lose its accuracy or cause over

'
1
1
1
1
1
1
1
1
1
1
1
1
1
: current protection.
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6. Parallel/Series (Optional) Operation

6.1 Parallel Connection for Regenerative Grid

Simulators

6.1.1 Connecting Two Simulators at Output in Parallel

It can use a fixture of Terminals for Parallel Connection (A618002) to connect the output of
two Regenerative Grid Simulators as the figure shown below for parallel mode use.

61800-100 61800-100

A618002

6.1.2 Connecting Two Simulators at Input in Parallel

It can use a fixture of Terminals for Parallel Connection (A618002) to connect the input of two
Regenerative Grid Simulators as the figure shown below for use in parallel mode.
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61800-100 61800-100

6.1.3 Connecting Three Simulators at Output in Parallel

It can use a fixture of Terminals for Parallel Connection (A618002) to connect the output of
three Regenerative Grid Simulators as the figure shown below for parallel mode use.

61800-100 ~ 61800-100 ~ 61800-100

D»tnulrI

N S

6.1.4 Connecting Three Simulators at Input in Parallel

It can use a fixture of Terminals for Parallel Connection (A618002) to connect the input of
three Regenerative Grid Simulators as the figure shown below for parallel mode use.



Parallel/Series (Optional) Operation

61800-100 41800-100 61800-100

= T e T EE

lﬁﬁ -
Input§—= o

=
—= ¥ | @

6.1.5 Connecting Four or Five Simulators at Output in

Parallel

It can use a fixture of Terminals for Parallel Connection (A618002) to connect the output of
four or five Regenerative Grid Simulators as the figure shown below for parallel mode use.

41800-100 41800-100 61800-100 4£1800-100

D [Rids M = - | ]

[ [sias SEesee @ - ]

[

T w e
¥
i
.
]
; '

St JUstput

L

i
B

L

T —

-y |

Remofes=s I
o IAMEEIIJZ | :
Ousput I )

=

6.1.6 Connecting Four or Five Simulators at Input in

3
i

;
]

Parallel

It can use a fixture of Terminals for Parallel Connection (A618002) to connect the input of four
or five Regenerative Grid Simulators as the figure shown below for parallel mode use.
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41800-100 41800-100 41800-100 £1800-100
FTems mame = AT T TN T e = | 1 i meae e |
[ |
I . I 1
= - I e | - : —
|E| :m‘ I i’m (R EEERE R
Ingui =4I » Asl8002 g g - Inpui = * 2
i

6.2 Series Connection for Regenerative Grid

Simulators (Optional)

6.2.1 Connecting Two Simulators at Output in Series

Follow the figure shown below to connect two Regenerative Grid Simulators for use in series
mode.

&1800-100 s1800-100

= Iu-'l:i P < o |i'--_--i AR ensas | B

uuT

The UUT is connected in between the Master and Slave Regenerative Grid Simulators. The
wiring diagram for connecting the output power to the UUT terminals is shown in the figure
below.
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MASTER OUTPUT

Lz

ole|e]e]e]e]-

L L [ S 5 L8

The REMOTE SENSE wires of the Master and Slave Regenerative Grid Simulators are
connected to the terminals at the Master and Slave rear in sequence. The REMOTE SENSE
wiring diagram is shown below.

REMOTE SENSE REMOTE SENSE

L1 L2 L3 N1 N2 N3 L1 L2 L3 M1 mE N3

MASTER SLAVE

6.3 Signal Cable Connection for Parallel Mode

6.3.1 Connecting Cable for Two Units

When the Regenerative Grid Simulators are used in parallel mode, a parallel communication
cable is required to transmit the data. The connection is shown below.
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e
ﬂ- "l-ﬂ'i H-ﬂnm (]

61800-100

———
h-l.ﬂ-- -ﬂ-na L] = b — o '1‘

61800-100

6.3.2 Connecting Cables for Three Units

When the Regenerative Grid Simulators are used in parallel mode, two parallel
communication cables are required to transmit the data. The connection is shown below.

Master

Master
= r--% & e - é gE-
H“.:Btﬂ"ﬁﬁ Eacas | == o | :“ ”“: ._'"'--E"' B aade | - o | :NH : biod B acie | = o= ‘ :"‘
61800-100 T Slave 61800-100 Slave 61800-100

6.3.3 Connecting Cables for Five Units

1

When the Regenerative Grid Simulators are used in parallel mode, four parallel
communication cables are required to transmit the data. The connection is shown below.

\aistnr _ Mastar _ Master Mastar I
= ! ‘ Fi = mim
| |

it W |
|||_ Pios Bacie | & e :H E|j FiDs Waois | B iR T :|| |!: |-uu- Micie | 2 = :;I |: PO Bicie i B |

W T
61800-100 TE"*’"” 61800-100 T"'*""' 61800-100 T;.N.. 61800-100 T"' 61800-100

6.4 Signal Cable Connection for Series Mode
(Option)

6.4.1 Connecting Cable for Two Units

When the Regenerative Grid Simulators are used in series mode, a series communication
cable is required to transmit the data. The connection is shown below.

—
ﬂ: |pros B aces | = = 3

61800-100

Master

e

61800-100
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6.5 Settings

6.5.1 Setting Regenerative Grid Simulator to Slave

To set a single regenerative grid simulator to Slave, press [CONFIG| in FUNCTION menu to
enter into the CONFIG menu (Master/Slave Function). Follow the steps below to set the
connection of multiple devices to be parallel or series (optional).

Press Master/Slave Function key.

Press the Position key at the bottom.

Turn the RPG to change the Position key to Slavel, and press to confirm it.

If the device has two terminals, press the Terminator key at the bottom, and turn the RPG
to change the Terminator key to Enable.

PR

1. The Master and the connected Slave devices are all set to

Terminator/Enable.

Only 2 models are provided for series connection (optional). The

Position key can only set to Slavel.

When paralleling 3 units, see section 6.3.2 for cable connection.

When setting Master/Slave, the recommended left-most connection is

Master, and then Master, Salvel, and Salve2 from left to right. In this

case, the Master and Salve?2 are set to Terminator/ Enable.

4. When paralleling 5 units, see section 6.3.3 for cable connection.
When setting Master/Slave, the recommended left-most connection is
Master, and then Master, Salvel, Salve2, Salve3, and Salve4 from
left to right. In this case, the Master and Salve4 need to set
Terminator/ Enable.

n

w

Phase LOCAL QUIT 3 Phase LOCAL QUIT
OUTFUT SETTING [="TT1 OUTFUT SETTING [="TT1
wVac = 0.0V F = 60.00Hz _ ° wVac = 0.0V F = 60.00Hz _ °
w2 Vac = 0.0V F = B0.00Hz w2 Vac = 0.0V F = B0.00Hz
s Vac = 0.0 F =  B0.00Hz s Vac = 0.0 F =  B0.00Hz
o Cakbrakan o Cakbrakan
¥V = 0.00 Py = 0.0 Siibe ¥V = 0.00 Py = 0.0 Siibe
iy = §_000 PF = 0.000 | iisator iy = §_000 PF = 0.000 | iisator
v = 0.00 Po = 0.0 ik v = 0.00 Po = 0.0 ik
“ 1 = g.000 PF = 0.000 | Geen “ 1 = g.000 PF = 0.000 | Geen
oY = 000 P = 45 ! Se——— oY = 000 P = 45 ! Se———
I = 0.000 PF = 0.000 Penctien I = 0.000 PF = 0.000 Penctien
Ve = 0.00 Va = 0.00 [ .. Ve = 0.00 Va = 0.00 [ ..
"V = 0,00 P = 0.0 | a: "V = 0,00 P = 0.0 | a:
PR T E— Functian | 2046009114 Paallion | Tecunatat | TSl TICIEL]
Haztio b:" Tranta Enable | 13:21:04 Flaved Enable | 13:27:44

6.5.2 Setting Regenerative Grid Simulator to Master

Press CONFIG|in FUNCTION menu to enter into the CONFIG menu (Master/Slave Function).
Follow the steps below to set the connection of multiple devices to be parallel or series
(optional).

1. Press the Master/Slave Function key.

2. Press the Position key at the bottom.
3. Turn the RPG to change the Position key to Master, and press ENTER| to confirm it.
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S

Press the Number of Slave key at the bottom.
Turn the RPG to select the Slave number to be connected in parallel or series (optional),

and press ENTER| to confirm it.

6. If the device has two terminals, press the Terminator key at the bottom, and turn the RPG
to change the Terminator key to Enable.

© N

Press the Function key at the bottom.
If the device is in parallel mode, turn the RPG to change the Function key to Parallel. If

the setting device is in series mode (optional), turn the RPG to change the Function key

to Series, and press [ENTER| to confirm it.
9. The screen returns to the main menu when set to Master, and prompts Slave when set to

Slave.

AWARNING

. At least one device has to set to Slave in parallel connection, or

“System Connection Fail!” will prompt when setting the Master to
Enable. See the section below for troubleshooting.

Only 2 models are provided for series connection (optional). The
Number of Slave key can only set to 1.

. When setting the Number of Slave in Master, the rule is N-1 of total

regenerative grid simulators. For instance, when setting two
simulators for parallel connection, the Number of Slave is 1, and
setting two simulators for series connection, the Number of Slave is 1.
Incorrect setting of parallel or series number may result in connection
failure or damaging the device.

. The 61800-100 and 61860 Series models cannot be used in parallel /

series due to different internal transmission mechanism.

3 Phase LOCAL QuiT

-; 3 Ciatig GUTPAIT SETTIRD | Caafiy
# Yac = 0.ov F = 60.00Hz mu v Yac = 0.0v e 60.00Hz e
w Vac = 0.0V F = 60.00Hz " wVac = 0.0V F = 60.00Hz
w1 YVac = o.ov F = 60 .00H=z y u Yac = o.ov F = 60.00H=
Calbiatan Cakhratar
FEAZIUREHENT mEASUNERERT
o X = 0.00 Pa = 0.0 Bysion = v = 0.00 Haiaas 0.0 Hywina
| = 0.000 PF = 0.000 e ok 1 = 0.000 PF = 0.000 Inlesmatian
v - 0.00 Pa = 0.0 Pustary - v = 0.00 Po: = 0.0 Feckiny
"1 = 0.000 PF = 0.000 — I = 0.000 PF = 0.000 Sabeu
22 v = 0.00 Pa: = 050 et 5 ¥ = 0.00 Ps = [ . R e—
'[ = ﬂ_aﬂa PF = ﬂ qu-ﬂ Fumeilen 1 - 0.000 PF - 0.000 Fenction
Ve = o.o00 YV = 0.00 TS Yo = 0.00 Y = 0.00 e
Py = 0.00 Pa: = 0.0 Tat2 Fyy = 0.00 P: = 0.0 Feld
T e Tarminsior | Funesin | 2817112104 Raitien | "t 0 Taminntse ‘ Fametlon | 2847112108
Wi Lk Esibilg Parallgl | 17:47:27 Mantor i Exasln Sarips | 17:04:59

6.6 Troubleshooting

When parallel or series (optional) connection is applied to multiple devices, each device must
have a parallel/serial cable to transmit the signals. When the Slave number is set wrong for
connection or an error message is prompted during connection, follow the procedure listed
below for troubleshooting and execute parallel/series connection again.
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6.6.1 BUS Wire Loss

If “System Connection Fail!” occurs when enabling the Master connection, check if the
parallel/serial cable is properly connected and the fixture for parallel/series connection or
another regenerative grid simulator is set to Slave. If OK, press Retry on Master to reconnect
it.

QUTPUT SETT [N Ganfig
Radry
System Connection Fail! Camcel

tEARTREFRE]
184110

If the parallel/series cable is not connected properly or disconnected when enabling the
Master connection, a “SYS SYS_ BUS-WIRE LOSS” warning will appear. First, turn the
device off first and check if the parallel/serial cable is connected firmly and reboot for
connection again.

3 Phase LOCAL QuiIT

OUTPUT SETTIND Bain
s Vac = o.o0v F = 60.00Hz |
# Yac = 0.0V F = 60 .00H=z
u Yac = o.ov F = G0.00Hz
PROTECTIGN
Warning!

§Y8 3Y3 _BUS-WIRE LOGS

FARLIEETRL]
133334

When “SYSTEM SHUTDOWN” warning occurs during connection, turn the device off first and
check if the parallel/serial cable is connected firmly and reboot for connection again.
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3 Phase REMOTE QUIT
bl

§0.00Hz |

s Vag = 0.0V F =

# Vac = 0.0V F = 60 .00Hz

# Yag = 0n.ov F = 60 .00Hz
PROTECT IOW |
Warning!

8YS SYS_SHUTDOWN

(ELAETRENRE ]
19:99:32
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AC Load Mode (Optional)

7. AC Load Mode (Optional)

7.1 Switching Method

To set a single regenerative grid simulator to ACL mode, press [CONFIG|in FUNCTION menu
to enter into the CONFIG menu (System information). Follow the steps below to set the AC

load.
AC LOAD 3 Phase LOCAL QuliT
UNIT DATA Coniig
Model : 61800-100 SH:86180010000001
Interface
Display Werzion : 1.056.64
Waveform Yersion : 1.06.B.1.06.8,1.06 8 SlewRate
Remate Versien : 1.00 .1.040
Waveform HDL Wersien : 1.00 .1.00 ,1.00
GRID Firmnare Version : 1.04.3,1.09.3,1.84.3 System
GRID HOL Versien : 1.00 ,1.00 ,1.00 Tnformation
LAH Firmmare Wersion : 1.0
Display
Protection
OPTION Dptian s K ProtLeakage Smart 2020402707
AC Load | Function 500 Disable Info 1B:30:18
1. Press they System Information key.
2. Press the OPTION key.
3. Turn the RPG to change OPTION key to AC Load, and press ENTER,
4. Restart the simulator when the LED screen shows restart message.

1. The load function in 61800-100 and 61860 Series models cannot be
set and used in parallel due to different transmission mechanism.

2. The AC load mode provides bandwidth response speed adjustment.
The default value of Compensator K is 500, which is adjusted
according to DUT’s test items. The output response speed is set by
the K value. The higher the K value, the faster the response speed,
and vice versa.

7.2 Load Function Interface

When the load mode is turned and self-test procedure is done, the menu will show MAIN

PAGE (ACL Mode). To set the load function, it can be done in the CC Rectifier, CP Rectifier,
CR, CC Lead/Lag, and CP Lead/Lag function keys at the bottom. The MEASUREMENT menu

shows the test items of regenerative AC load, and each phase has 12 types of output test
items that are same as the regenerative grid simulator, 3 pages in total (see section 3.3).
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7.2.1 CC Rectifier Mode

When in CC Rectifier mode, it can change the current amplitude and crest factor (CF) settings -
in MAIN PAGE.

AC LOAD 3_Phase LOCAL QUIT

CC-RECTIFIED COMDITLON Main
wlac = _0.0A CF = 1.414 »
2 lac = 0.0A CF = 1.414
1 [ac = 0.0A CF = 1.414 Haasnramant

MEASUREHENT sl
. v = 0.24 Po = 0.0 | waveorm
[ = 0.050 VA = 0.0 LA
N v = 0.33 Po = 0.0
I = 0.037 VA = 0.0
. v = 0.44 Po = 0.0
[ = 0.041 VA = 0.0
V12 T ST st T iEEE S e Measuremant
vy o= 0.03 Po = 0.0 | ToPage
€C cP cc P 2020702110
Rectifier | Rectitier Leadilag | Lead/Lag 16:04:41

7.2.2 CP Rectifier Mode

When CP Rectifier mode, it can change the power and crest factor (CF) settings in MAIN
PAGE.

AC LOAD 3_Phase LOCAL QUIT

CP-RECTIFIED COMDITLON Main
wP = __ 10w = 1.414 »
2 P = i0W CF = 1.414
s P = i0W CF = 1.414 Moabuiamant
MEASUREMENT Betiing
" v = 0.24 P = 0.0 | wevetorm
I = 0.050 VA = 0.0 Niones
. Vv = 0.33 Pe = 0.0
I = 0.035 VA = 0.0
. v = 0.44 Ps = 0.0
I = 0.039 VA = 0.0
Vo = 0.03 Vs = 0.04 |
Py o= 0.04 Po = 0.0 | ToPage
ce cp CR [+ P 2020702110
Rectitier Rectitier LeadiLag | Lead/Lag 16:66:06

7.2.3 CR Mode

When in CR mode, it can change the resistance settings in MAIN PAGE.
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AC Load Mode (Optional)

AC LOAD 3_Phase LOCAL QUIT

CR CONDITION | Main
H R = Edit
2 R = 300.00Q
s R = 300.00 Measurement
MEASUREMENT sl
. Vv = 0.24 Po = 0.0 | waveorm
I = 0.050 VA = 0.0 LD
N v = 0.33 Po = 0.0
I = 0.035 VA = 0.0
. v = 0.44 Po = 0.0
I = 0.038 VA = 0.0
V12 e e st = o & 03 Measuremant
I Po = 0.0 To Page2
L cP cR cc P 2020702110
Rectifier | Rectitier Leadilag | Lead/Lag 16:65:24

7.2.4 CC Lead/Lag Mode

When in CC Lead/Lag mode, it can change the current amplitude and phase settings in MAIN
PAGE. It can change to current mode by removing the Phase limit (>90 or <-90) following the
steps below.

AC LOAD 3 _Phase LOCAL QUIT

CC-LEAD/LAG COMDITLON Maln
# lac = __0.0A Deg = 0° iy
» lac = 0.0A Deg = 0° '
& I ac = 0 o OA De g = u = Measurement
MEASUREMENT Sein
. Vv = 0.24 Po = 0.0 | waveorm
I = 0.049 VA = 0.0 LR
N v = 0.33 Po = 0.0
I = 0,037 VA = 0.0
. v = 0.44 Po = 0.0
I = 0.033 VA = 0.0
V12 e e st = o & 03 Measuremant
& Vi S mmmmm——-— Pa = 0.0 Te Page2
cc cp ce P 2020702110
Rectifier | Rectitier Leadilag | Lead/Lag 16:65:42

1. Press|CONFIG|to enter into CONFIG menu.

2. Press the Phase limit key.
3. Turn the RPG to change Phase limit Disable and press ENTER|

AC LOAD 3 _Phase LOCAL QUIT

CC-LEADILAG CONDITION Contig
# lac = 0.0A Deg = 0° e
22 lac = 0.0A Deg = 0° renees
s [agc = 0.0A De = 0 & PhaseLimit
MEASUREMENT Disshle
v = 0.2 Po = 0.0 [ seren
3 I = D.051 VA = 0.0 Information
v = 0.33 Po = 0.0 _
1 = 0,035 VA = g.0 | T
S F 0.44 Po = 0.0 [~
I = 0.039 VA = 0.0 b
Yoo ol g = e
Wy o= oeeeeee- Po = 0.0
GFRIB R8232 R8232 Remote EXT.
e | | e | o | oy | |
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7.2.5 CP Lead/Lag Mode

When in CP Lead/Lag mode, it can change the power and phase settings in MAIN PAGE. It
can change to current mode by removing the Phase limit following the steps below.

AC LOAD 3_Phase LOCAL QUIT

CP-LEADILAG COMDITLON | Main
wP = 10W Deg = 0* iy
2P = 10W Deg = 0° '
1 P = 10W De g = 0° Measurement
HEASUREMENT EE
. v = 0.24 Po = 0.0 | wavetorm
I = 0.050 VA = 0.0 Nisugi
N Vv = 0.33 Pe = 0.0
I = 0.03% VA = 0.0
. v = 0.44 Po = 0.0
I = 0.039 VA = 0.0
Vﬂ Tl st = 0 . 03 HMeasuremant
& Vi S mmmmmaa Po = 0.0 To Page2
cc cp CR cc P 2020702110
Rectifier | Rectifier Leadilag | Lead/Lag 16:66:66

1. Press |CONFIGto enter into CONFIG menu.
2. Press the Phase limit key.
3. Turn the RPG to change Phase limit Disable and press ENTER|

AC LOAD 3 _Phase LOCAL QUIT

CP-LEAD/LAG COMDITION Contig
mP = 10W Deg = 0° -
2w P = 10W Deg = 0°
a P = 10W Deg = 0° PhaseLimit

HEASUREMENT Risable
v = 0.24 Pe = 0.0 System
3 I = D.049 VA = 0.0 Information
v = 0.33 Po = 0.0 _
1 = 0.037 VA = g.0 | ™
v = 0.44 Po = 0.0 [
2 = 0.039 VA = 0.0 | Fuen
Vo= Vi = 0.03
Wy o= omeeeee- Po = 0.0
ar1e RE232 R8222 Remota EXT.
M| Tty S | e ||
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8. Remote Operation

8.1 Introduction

The Regenerative Grid Simulator is able to do remote control via USB, GPIB, RS-232 or
Ethernet. The USB interface supports USB 2.0/USB 1.1. The GPIB interface is an 8-bit
parallel data bus that is synchronized by the bus command from the host. RS-232C interface
is a serial bus with less powerful functions; however, the user can do basic remote control via
simple programs.

8.1.1 USB Interface

(1) Hardware Support: USB 2.0 and USB 1.1

(2) Software Support: USBTMC class and USB488 subclass

(3) OS Support: Windows 98/2000/XP/Vista

(4) Installing Driver: The Regenerative Grid Simulator USB Interface supports

USBTMC, so if the PC OS supports USBTMC (installed
NI-VISA runtime version 3.00 or above) it is no need to install
other drivers. The OS will search for the standard USBTMC
driver installation program automatically.

If the PC OS does not support USBTMC, it is suggested to install the NI-VISA runtime version
3.00 or above first. When the installation of NI-VISA runtime is done, the USBTMC driver
program is stored in OS. The PC can communicate with the Regenerative Grid Simulator via
NI-VISA after using the USB cable to connect them.

Related Documents:

1. USB Test and Measurement Class (USBTMC) specification, Revision 1.0,
http://www.usb.org

2. USB Test and Measurement Class USB488 subclass specification, Revision 1.0,
http://www.usb.org

8.1.2 GPIB Interface

The default of GPIB address is 30 and it can only be changed from the “CONFIG” function
menu (see 3.4.)

GPIB Capability Description Interface Function
Talker/Listener Commands and response messages can be sent |aAH1 SH1, T6, L4
and received via the GPIB bus. Status information
can be retrieved by serial query.

Service Request | The Regenerative Grid Simulator sets the SRQ to |sr1
be true if there is a service request.
Remote/Local When the Regenerative Grid Simulator is powered |g| 1
on in local mode, it can operate the front panel. In
remote mode, all other keys are invalid except
LOCAL/REMOTE]. Press |LOCAL/REMOTE]| can
[return to local mode.
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8.1.3 RS-232C Interface

The baud rate of the Regenerative Grid Simulator is set to 115200 with parity set to None. For
the RS-232C parameters such as baudrate and parity can be set via “CONFIG” function menu
(see section 3.4.)

Only TxD and RxD signals are used for data transmission. The connector is a 9-pin
D-subminiature male connector. The following table describes the pins and signals of
RS-232C connector.

Pin No. Input/Output

Description

No Connection

INPUT

RxD

OUTPUT

TxD

No Connection

GND

No Connection
No Connection
No Connection
No Connection

o|o(N|o|us|w|Nf-
®
Z
O

Interconnection between the computer (compatible with IBM PC) and the Regenerative Grid
Simulator is illustrated below:

Pin No. IBM PC Regenerative Grid Simulator

1 DCD X
LD G4
3 TX TX
4 DTR X

5 GND «—  GND
6 DSR X

7 RTS X

8 CTS X

9 RI X

8.1.4 Ethernet Interface

To remote program a Regenerative Grid Simulator via a PC with Ethernet interface, it needs
to confirm the IP address, Gateway address and Subnet mask in advance. See 3.4.1.3 for
detail settings. To ensure reliable data transmission, TCP is used for data transmission and
the communication port is 2101.

8.2 Introduction to Programming

All commands and response messages are transmitted in ASCII code. The response
messages must be read completely before sending a new command; otherwise the remaining
response messages will be lost and a query interrupt error will occur.
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8.2.1 Conventions

Angle brackets < > Itemsin angle brackets are parameter abbreviations.

Vertical bar | Vertical bar separates alternative parameters.

Square brackets | ] Items in square brackets are optional. For example,
OUTP [ : STATe] means that : STATe may be omitted.

Braces { 1} Braces indicate the parameters that may be repeated.

The notation <A> {<, B>} means that parameter “A” must
be entered while parameter “B” may be omitted or entered
once or many times.

8.2.2 Numerical Data Formats

All data programmed to or returned from the Regenerative Grid Simulator are ASCII. The data
can be numerical or character string.

Symbol Description Example
NR1 It is a digit with no decimal point. The decimal is assumed|123, 0123

to be on the right of the least significant digit.

NR2 It is a digit with a decimal point. 12.3,.123

NR3 It is a digit with a decimal point and an exponent. 1.23E+2

8.2.3 Boolean Data Format

Boolean parameter <Boolean> applies ON|OFF format only.

8.2.4 Character Data Format

The character strings returned by query command may in either of the following forms:
<CRD> Character Response Data: character string with maximum length of 12.
<SRD> String Response Data: character string.

8.2.5 Basic Definition

Command Tree Table:

The commands of the Regenerative Grid Simulator are structured hierarchically, which is
called tree system. Full path must be specified to obtain a particular command. This path is
represented in the table by placing the highest node in the farthest left position of the
hierarchy. Lower nodes in the hierarchy are indented in the position to the right under the
parent node.

Program Header:

Program header is the key word to identify the command according to the IEEE 488.2 syntax
described in section 8.4. The Regenerative Grid Simulator accepts characters in both upper
and lower cases without any distinction. Program header consists of two unique types, the
common command header and the instrument-controlled header.
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Common Command and Query Header:

The syntax of common commands and query headers are described in IEEE 488.2. They are
used along with the IEEE 488.2 defined common commands and queries. The commands
with leading “*” are common commands.

Instrument-Controlled Header:

Instrument-controlled header can be applied to all instrument commands. Each header has a
long form and a short form. The Regenerative Grid Simulator only accepts the exact short and
long forms. A special notation is used to distinguish the short form header from the long one of
the same in this section. The short form of header is shown by upper case characters while
the rest of the headers are shown in lower case.

Program Header Separator (:):

If a command has more than one header, a colon must be used to separate them (FETC:
CURR?, VOLT:DC 10). At least one space is required to separate the data and program
header.

Program Message:
The program message consists of many elements including zero sequence or message
components that are separated by the separator (semicolon.)

Program Message Component:
A program component is a single command, programming data, or query.

Example: FREQ?, OUTPut ON.

Program Message Component Separator (;):
The separator (semicolon ;) separates the program message components from another in a
program message.

Example: VOLT:AC 110;FREQ 120<PMT>

Program Message Terminator (<PMT>):
A program message terminator can end the program message. Three permitted terminators
are:

(1) <END=>: end or identify (EOI)
(2) <NL>: new line which is a single ASCII encoded byte OA (10 decimals).
(3) <NL> <END>: new line with EOI.

1 . .
“m 1 The response message is terminated by <NL> <END> for GPIB, and
: <NL> for RS-232C.

Headers Data Root Specifier Message Terminator
VOLT : AMPL 100 ; RANG HIGH ; : MEAS:CURR ?<NL>

T ¢ P

Head Separator

Query Header
Message Unit Separators

Figure 8-1 Structure of Command Message
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8.3 Traversal of the Command Tree

Multiple program message units can be sent in one program message. The first command
usually refers to the root node. Subsequent commands refer to the tree level same as the
previous command in a program message. When the colon is ahead of the program message
component it changes the header path to root level.

Example:

OUTPut : PROTection : CLEar All colons are header separators.
OUTPut : PROTection : CLEar; : VOLT : AC 100 Only the third colon is a specified root.

8.4 Commands of Regenerative Grid Simulator

This section talks about the syntax and parameters of all commands for the Regenerative
Grid Simulator. The examples of each command can be used in common.

Syntax Form Syntax definition is in long format header; however, only short
format header appears in the examples.
Parameter Most commands require a parameter.
Return Parameter All queries return a parameter.
Model If a command is merely applied to specific models, these models will be

listed in the Model only entry. If there is no Model only entry, the
command will be applied to all models.

8.4.1 Common Command Dictionary

The common commands begin with a “ * ” and consist of three letters and/or one “ ? " (query).
Common commands and queries are listed alphabetically. The command commands and
queries are listed in alphabetic order.

*CLS Clear status
This command clears the following registers
(1) Questionable Status Event
(2) Status Byte
(3) Error Queue

*ESE<n> Standard event status enabled
This command programs the Standard Event register bits. If one or more
enabled events of Standard Event registers are set, the ESB of Status
Byte Register is set as well.

Bit Configuration of Standard Event Status Enabled Register

Bit Position 7 6 5 4 3 2 1 0
Bit Name PON --- | CME | EXE | DDE | QYE --- OPC
CME = Command Error DDE = Device-dependent error
EXE = Execution Error OPC = Operation Completed

PON = Power On QYE = Query Error
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*ESE? Return standard event status enabled
*ESR? The query reads the Standard Event readings of Event register and clears it.
The bits of configuration are the same as Standard Event Status Enabled
Register.
*IDN? Return the Regenerative Grid Simulator identification string.
Return Parameter Chroma ATE,61800,123456,01.00
Chroma ATE : Company name
61800 : Model name
123456 : Serial number
01.00 : Firmware version
*RCL<n> Restore the values of specified group that stored in memory previously.

Parameter 1-10

*SAV<n> Save the values to a specified group in memory.
Parameter 1-10

* RST It resets the Regenerative Grid Simulator to the initial states. It's better to wait
for 3 seconds to send the next command.
*SRE It sets conditions of Service Request Enabled Register. If one or more of the

enabled events of the Status Byte Register is set, the MSS and RQS of Status
Byte Register are set too.

*SRE? This query returns the Service Request Enabled Register.
*STB? This query returns the Status Byte Register.

Bit Configuration of Status Byte Register

Bit Position 7 6 5 4 3 2 1 0

Condition -- MSS ESB | MAV | QUES| -- -- --
RQS
ESB = Event Status Byte Summary
QUES = Questionable Status Summary
RQS = Request for Service

MSS = Master Status Summary

MAV = Message Available

*TST? It queries the self-test result of the Regenerative Grid Simulator.

8.4.2 Instrument Command Dictionary
The commands are listed in alphabetical order. Commands followed by question marks (?)

are in query forms. When a command has both command and query forms, it is noted in the
description of query syntax.
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8.4.2.1

SYSTem
:ERRor?
:VERSion?
:LOCal
:REMote
:DATE
:TIME

SYSTem:ERRor?
Description
Query Syntax
Parameter
Return Parameter :

SYSTem:VERSIion?
Description
Query Syntax
Parameter
Return Parameter :

SYSTem:LOCal
Description

Query Syntax
Parameter
Return Parameter :

SYSTem:REMote
Description

Query Syntax
Parameter
Return Parameter :

SYSTem:DATE
Description

Query Syntax
Parameter
Return Parameter

SYSTem:TIME
Description

Query Syntax

Remote Operation

SYSTEM Sub-System

: This command queries the error string of the command parser.
: SYSTem:ERRor?
: None

No Error

Data Format Error
Data Range Error
Too Many Errors
Execution Error

Error string response:

: This query requests the Regenerative Grid Simulator to identify itself.
: SYSTem:VERSIion?
: None

Current version (XX.XX)

: This command can only be used under the control of RS-232C. If

SYST : LOC is programmed, the Regenerative Grid Simulator will be
set in the LOCAL state, and the front panel will work.

: None
: None

None

: This command can only be used under the control of RS-232C. If

SYST : REM is programmed, the Regenerative Grid Simulator will be
set in the REMOTE state, and the front panel will be disabled except
the “<PAGE/EXIT> key.

: None
: None

None

: This command sets the date of the Regenerative Grid Simulator real

time clock.

: SYSTem:DATE?
: <year>,<month>,<day>
: 2013,01,01

: This command sets the time (24H) of the Regenerative Grid

Simulator real time clock.

: SYSTem:TIME?
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8.4.2.2

Parameter :
Return Parameter :

INSTrument

:EDIT
:Couple
‘NSELect
:SELect
:PHASe
:OPTION

INSTrument:EDIT

Description

Query Syntax
Parameter
Return Parameter :

INSTrument:COUPIle

Description

Query Syntax
Parameter
Return Parameter :

INSTrument:NSELect

Description

Query Syntax
Parameter
Return Parameter :

INSTrument:SELect

8-8

Description

<hour>,<minute>,<second>
20,30,01

INSTRUMENT Sub-System

. Itis very convenient to use a programmed command to set all

phases at the same time for a Regenerative Grid Simulator that
equipped with multiple phases. If INST:EDIT ALL has been
programmed, it will be sent to all phases. INST:EDIT EACH
command disables EDIT ALL command.

: INSTrument:EDIT?
: EACH | ALL

None

. It is easy to use a command to program all phases in a Regenerative

Grid Simulator with multiple phases. If INST: COUP ALL is
programmed, the command will be sent to all phases. INST: COUP
NONE command will cancel COUP ALL command.

: INSTrument : COUPIe?
: NONE | ALL

None

: This command sets individual output for subsequent commands or

gueries in the multi-phase model. If INST: COUP NONE has been
programmed, the phase selection command will send to a specific
output phase set by INSTrument: NSELect. If INST: COUP ALL has
been programmed, all remote operation commands will send to all
output phases. This command only affects the set voltage and
gueries the measurement data. For instance, if “INST: COUP ALL ",
“INST : NSEL 2" and “Meas : VOLT?” are programmed, the
Regenerative Grid Simulator will return @ 2 measurement voltage.
INST: NSEL follows the number to select phase.

: INSTrument : NSELect?
:112]3

1213

: This command sets individual output for subsequent commands or

queries in the multi-phase model. If INST: COUP NONE has been
programmed, the phase selection command will send to a specific
output phase set by INSTrument: SELect. If INST: COUP ALL has



Query Syntax
Parameter
Return Parameter :

INSTrument:PHASe
Description

Query Syntax
Parameter
Return Parameter :

INSTrument:OPTION
Description
Query Syntax
Parameter

Return Parameter :

Remote Operation

been programmed, all remote operation commands will send to all
output phases. This command only affects the set voltage and
queries the measurement data. For instance, if “INST: COUP ALL ",
“INST: SEL OUTPUTZ2” and “Meas: VOLT?” are programmed, the
Regenerative Grid Simulator will return @ 2 measurement voltage.
INST: SELect follows the number to select phase.

: INSTrument : SELect?
: OUTPUT1 | OUTPUT2 | OUTPUTS3

OUTPUT1 | OUTPUT2 | OUTPUT3

: This command switches between single phase and three-phase

mode.

. INSTrument : PHASe?
: THREE | SINGLE

THREE | SINGLE

: This command sets the instrument to be AC Source or AC Load.
: INSTrument:OPTION?
: SOURCE | LOAD

SOURCE | LOAD

8.4.2.3 FETCH and MEASURE Sub-System
FETCh | MEASure
[ SCALar]
: CURRent
tAC? It queries the rms current of AC component.
: DC? It queries the DC current level.
: ACDC? It queries the current (AC+DC) rms.
- AMPLitude:MAXimum? It queries the peak current.
: CREStfactor? It queries the current crest factor.
: INRush? It queries the inrush current.
: FREQuency? It queries the frequency.
: POWer
- AC
[: REAL]? It queries the real power.
: APParent? It queries the apparent power.
: REACtive? It queries the reactive power.
: PFACtor? It queries the power factor.
: TOTal? It queries the total power.
: TOTal:APParent? It queries the total apparent power.
‘VOLTage
. AC? It queries the rms voltage of AC component.
. DC? It queries the DC voltage.
: ACDC? It queries the rms voltage
: AMPLitude:MAXimum? It queries the peak voltage.
‘LINE
V12? It queries the voltage difference of phase 1 & 2.
:V23? It queries the voltage difference of phase 2 & 3.
'V31? It queries the voltage difference of phase 3 & 1.
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This command enables users to get measurement data from the Regenerative Grid Simulator
via MEASure and FETCh. MEASure triggers the acquisition to get new data before returning
data, while FETCh returns the previously acquired data from measurement buffer.

FETCh [ : SCALar] : CURRent : AC?
MEASure [ : SCALar] : CURRent : AC?
Description : These queries return the rms current of AC component that is output
from the output terminal.
Query Syntax : FETCh : CURRent : AC?, MEASure : CURRent : AC?
Return Parameter : <NR2>

FETCh [ : SCALar] : CURRent : DC?
MEASure [ : SCALar] : CURRent : DC?

Description . These queries return the DC current that is output from the output
terminal.
Query Syntax . FETCh: CURRent: DC?, MEASure : CURRent : DC?

Return Parameter: <NR2>

FETCh [ : SCALar] : CURRent : ACDC?
MEASure [ : SCALar] : CURRent : ACDC?

Description . These queries return the rms current that is output from the output
terminal.
Query Syntax . FETCh: CURRent : ACDC?, MEASure : CURRent : ACDC?

Return Parameter: <NR2>

FETCh [ : SCALar] : CURRent : AMPLitude : MAXimum?
MEASure [ : SCALar] : CURRent : AMPLitude : MAXimum?
Description :  These queries return the absolute value of peak current.
Query Syntax . FETCh: CURRent : AMPLitude : MAXimum?,
MEASure : CURRent : AMPLitude : MAXimum?
Return Parameter: <NR2>

FETCh [ : SCALar] : CURRent : CREStfactor?
MEASure [ : SCALar] : CURRent : CREStfactor?

Description :  These queries return the output current crest factor. It is the ratio of
peak output current to rms output current.
Query Syntax . FETCh: CURRent : CREStfactor?

MEASure : CURRent : CREStfactor?
Return Parameter: <NR2>

FETCh [ : SCALar] : CURRent : INRush?
MEASure [ : SCALar] : CURRent : INRush?

Description . These queries return the inrush current that is output from the
output terminal.
Query Syntax . FETCh:CURRent: INRush?, MEASure: CURRent : INRush?

Return Parameter: <NR2>

FETCh [ : SCALar] : FREQuency?
MEASure [ : SCALar] : FREQuency?
Description :  These queries return the output frequency in Hertz.
Query Syntax . FETCh : FREQuency?
MEASure : FREQuency?
Return Parameter: <NR2>
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FETCh [ : SCALar] : POWer : AC [ : REAL] ?
MEASure [ : SCALar] : POWer : AC [ : REAL] ?

Description : These queries return the real power that is output from the output
terminals in watt.
Query Syntax . FETCh: POWer: AC?

MEASure : POWer : AC?
Return Parameter: <NR2>

FETCh [ : SCALar] : POWer : AC : APParent?
MEASure [ : SCALar] : POWer : AC : APParent?

Description . These queries return the apparent power that is output from the
output terminals in volt-ampere.
Query Syntax . FETCh: POWer: AC : APParent?

MEASure : POWer : AC : APParent?
Return Parameter: <NR2>

FETCh [ : SCALar] : POWer : AC : REACtive?
MEASure [ : SCALar] : POWer : AC : REACtive?
Description . These queries return the reactive power that is output from the

output terminals in volt-ampere. Reactive power is calculated by
the following formula:

VAR — v APPARENTPOWER? — REALPOWER?

Query Syntax : FETCh: POWer : AC : REACtive?
MEASure : POWer : AC : REACtive?
Return Parameter: <NR2>

FETCh [ : SCALar] : POWer : AC : PFACtor?
MEASure [ : SCALar] : POWer : AC : PFACtor?
Description :  These queries return the power factor that is output from the output
terminals. Power factor is computed by:
PF = TRUE POWER / APPARENT POWER
Query Syntax : FETCh: POWer : AC : PFACtor?
MEASure : POWer : AC : PFACtor?
Return Parameter: <NR2>

FETCh [ : SCALar] : POWer : AC: TOTal ?
MEASure [ : SCALar] : POWer : AC: TOTal ?

Description . These queries return the total of real power that is output from
3-phase output terminal in watt.
Query Syntax . FETCh:POWer: AC: TOTal?

MEASure : POWer : AC : TOTal?
Return Parameter: <NR2>

FETCh [:SCALar]:POWer:AC:TOTal:APParent?
MEASure [:SCALar]:POWer:AC:TOTal:APParent?

Description :  These queries return the total apparent power that is output from
3-phase output terminal in volt-ampere.
Query Syntax . FETCh:POWer:AC:TOTal:APParent?

MEASure:POWer:AC:TOTal:APParent?
Return Parameter: <NR2>
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FETCh [ : SCALar] : VOLTage : AC?
MEASure [ : SCALar] : VOLTage : AC?

Description . These queries return the rms of AC component that is output from
the output terminal.
Query Syntax . FETCh[:SCALar]: VOLTage : AC?

MEASure [ : SCALar] : VOLTage : AC?
Return Parameter: <NR2>

FETCh [ : SCALar] : VOLTage : DC?
MEASure [ : SCALar] : VOLTage : DC?

Description . These queries return the DC composite voltage that is output from
the output terminal.
Query Syntax : FETCh[: SCALar]: VOLTage : DC?

MEASure [ : SCALar] : VOLTage : DC?
Return Parameter: <NR2>

FETCh [ : SCALar] : VOLTage : ACDC?
MEASure [ : SCALar] : VOLTage : ACDC?

Description : These queries return the rms that is output from the output
terminal.
Query Syntax . FETCh[:SCALar]: VOLTage : ACDC?

MEASure [ : SCALar] : VOLTage : ACDC?
Return Parameter: <NR2>

FETCh [ : SCALar] : VOLTage: AMPLitude : MAXimum?
MEASure [ : SCALar] : VOLTage : AMPLitude : MAXimum?
Description . These queries return the absolute value of peak voltage.
Query Syntax . FETCh: VOLTage: AMPLitude : MAXimum?,
MEASure : VOLTage : AMPLitude : MAXimum?
Return Parameter: <NR2>

FETCh [ : SCALar] : LINE : V12?2
MEASure [ : SCALar] : LINE : V12?
Description . These queries return the line voltage between phase 1 and 2.
Query Syntax . FETCh[: SCALar]: LINE : V12?2
MEASure [ : SCALar] : LINE : V12?
Return Parameter: <NR2>

FETCh [ : SCALar] : LINE : V23?
MEASure [ : SCALar] : LINE : V23?
Description . These queries return the line voltage between phase 2 and 3.
Query Syntax : FETCh[: SCALar] : LINE : V23?
MEASure [ : SCALar] : LINE : V23?
Return Parameter: <NR2>

FETCh [ : SCALar] : LINE : V31?
MEASure [ : SCALar] : LINE : V31?
Description . These queries return the line voltage between phase 3 and 1.
Query Syntax : FETCh[: SCALar] : LINE : V31?
MEASure [ : SCALar] : LINE : V31?
Return Parameter: <NR2>
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8.4.2.4 OUTPUT Sub-System

OUTPut
[} STATe]
: RELay
: SLEW
: VOLTage
:AC
:DC
:FREQency
: COUPIling
: MODE
: PROTection
:CLEar
: XHV

OUTPut [:STATe]
Description : This command enables or disables the output of the Regenerative
Grid Simulator. Disabled output is to set the output voltage amplitude
to 0 Volt.
Query Syntax : OUTPuUt [: STATe]?
Parameter : OFF | ON
Return Parameter : OFF | ON

OUTPut:RELay

Description : This command sets output relay on or off.
Query Syntax : OUTPut : RELay?
Parameter : OFF | ON, ON sets the output relay of the Regenerative Grid

Simulator on (close), OFF sets the output relay of the Regenerative
Grid Simulator off (open).
Return Parameter : OFF | ON

OUTPuUt:SLEW : VOLTage : AC

Description : This command sets the slew rate of the AC output voltage.
Query Syntax : OUTPut : SLEW : VOLTage : AC?
Parameter : <NR2>, the valid range is 0.000V/ms ~ 1200.000V/ms.

Return Parameter : <NR2>

OUTPut:SLEW : VOLTage : DC

Description : This command sets the slew rate of the DC composite voltage.
Query Syntax : OUTPut : SLEW : VOLTage : DC?
Parameter : <NR2>, the valid range is 0.000V/ms ~ 1200.000V/ms.

Return Parameter : <NR2>

OUTPut:SLEW : FREQuency

Description : This command sets the slew rate of the output frequency.
Query Syntax : OUTPut : SLEW : FREQuency?
Parameter : <NR2>, the valid range is 0.000 Hz/ms ~ 1600.000Hz/ms

Return Parameter: <NR2>
OUTPut:COUPIing

Description : This command selects the coupling of the output signals.
Query Syntax : OUTPut : COUPIling?
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Parameter

OUTPut:MODE

Description

Query Syntax
Parameter

:AC | DC | ACDC
Return Parameter :

AC | DC | ACDC

: This command sets the operation mode and “FIXED” mode is the

general operation mode.

: OUTPut : MODE?

: FIXED | LIST | PULSE | STEP | SYNTH | INTERHAR
Return Parameter :

FIXED | LIST | PULSE | STEP | SYNTH | INTERHAR

OUTPut:PROTection : CLEar

Description

Query Syntax
Parameter

OUTPut: XHV

8.4.
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Description
Query Syntax
Parameter

Return Parameter :

: This command clears the latch that disables the output when over

current (OCP), over temperature (OTP), over power (OPP) or remote
inhibit (RI) is detected. All conditions that generate the faults must be
resolved before the latch is cleared.

: None
: None
Return Parameter :

None

: This command the XHV function to on or off. (Optional)
: OUTPut : XHV?
: OFF | ON, ON enables the simulator’'s XHV function while OFF

disables the simulator’'s XHV function.
OFF | ON

2.5 SOURCE Sub-System
[SOURCce :]

CURRent
: LIMit
: DELay
: INRush

: STARt
: INTerval
FREQency

[: {CW | IMMediate}]

. LIMit
VOLTage

[: LEVel][: IMMediate][:AMPLitude]

:AC
:DC
: LIMit
:AC
:DC

POWer

: PROTection

FUNCtion
: SHAPe
: SHAPe

: PLUS
: MINus



Remote Operation

CA
CA
: MODE
: THD
. AMP
B
B
: MODE
: THD
. AMP

[SOURce:] CURRent : LIMit
Description : This command sets the rms current limit of the Regenerative Grid
Simulator for protection.
Query Syntax : [SOURCce :] CURRent : LIMit?
Parameter : <NR2>, the valid range is 0.00 ~ maximum current spec. of the
specific model (unit: A.)
Return Parameter : <NR2>

[SOURce:] CURRent : DELay

Description : This command sets the time delayed for triggering over current
protection.

Query Syntax : [SOURCce :] CURRent : DELay?

Parameter : <NR2>, the valid range is 0.0 ~ 5.0 (unit: 0.1 second.)

Return Parameter : <NR2>

[SOURce:] CURRent : INRush : STARt

Description : This command sets the time to start the inrush current measurement.
Query Syntax : [SOURCce :] CURRent : INRush : STARt?
Parameter : <NR2>, the valid range is 0 ~ 9999 (unit: ms.)

Return Parameter : <NR2>

[SOURce:] CURRent : INRush : INTerval

Description : This command sets the measuring interval for inrush current
measurement.

Query Syntax : [SOURCce :] CURRent : INRush : INTerval?

Parameter : <NR2>, the valid range is 0 ~ 9999 (unit: ms.)

Return Parameter : <NR2>

[SOURCce:] FREQuency [: {CW | IMMediate}]
Description : This command sets the output waveform frequency for the
Regenerative Grid Simulator in Hz.
Query Syntax : [SOURCce :] FREQuency [: {CW | IMMediate}]?
Parameter : <NR2>, the valid range is 15.00 ~ 100.00 (unit: Hz.)
Return Parameter : <NR2>

[SOURCce:] FREQuency : LIMit
Description : This command sets the output frequency limit for the Regenerative
Grid Simulator.
Query Syntax : [SOURCce :] FREQuency : LIMit?
Parameter : <NR2>, the valid range is 15.00 ~ 100.00 (unit: Hz)
Return Parameter : <NR2>
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[SOURCce:] POWer:PROTection

Description : This command sets the OPP (Over Power Protection) for the
Regenerative Grid Simulator.

Query Syntax : [SOURCce :] POWer:PROTection?

Parameter : <NR2>, the valid range is 0.0 ~ maximum power of specific model
(unit: W.)

Return Parameter : <NR2>

[SOURCce:] VOLTage [: LEVel][: IMMediate][: AMPLitude] : AC

Description : This command sets the AC composite output voltage in Volts.
Query Syntax : [SOURCce :] VOLTage [: LEVel][: IMMediate][: AMPLitude] : AC?
Parameter : <NR2>, the valid range is 0.0 ~ 300.0.

Return Parameter : <NR2>

[SOURCce:] VOLTage [: LEVel][: IMMediate][: AMPLitude] : DC

Description : This command sets the DC composite output voltage in Volts.
Query Syntax : [SOURCce :] VOLTage [: LEVel][: IMMediate][: AMPLitude] : DC?
Parameter : <NR2>, the valid range is -424.2 ~ 424.2.

Return Parameter : <NR2>

[SOURCce:] VOLTage : LIMit : AC

Description : This command sets the Vac LIMIT to restrict the value of Vac.
Query Syntax : [SOURce :] VOLTage : LIMit : AC?
Parameter : <NR2>, the valid range is 0.0 ~ 300.0 (unit: V.)

Return Parameter : <NR2>

[SOURCce:] VOLTage : LIMit : DC: PLUS

Description : This command sets the Vdc Limit(+).
Query Syntax : [SOURce :] VOLTage : LIMit : DC : PLUS?
Parameter : <NR2>, the valid range is -424.2 ~ 424.2 (unit: V)

PS: The lower limit cannot exceed Vdc Limit(-).
Return Parameter : <NR2>

[SOURCce:] VOLTage : LIMit : DC : MINus

Description : This command sets the Vdc Limit(-).
Query Syntax : [SOURCce :] VOLTage : LIMit : DC : MINus?
Parameter : <NR2>, the valid range is -424.2 ~ -424.2 (unit: V)

PS: The upper limit cannot exceed Vdc Limit(+).
Return Parameter : <NR2>

[SOURCce:] FUNCtion : SHAPe

Description : This command specifies the waveform buffer. The Regenerative Grid
Simulator output has two buffers and users need to specify to use
the contents of the waveform buffer A or B.

Query Syntax : [SOURCce :] FUNCtion : SHAPe?

Parameter A|B

Return Parameter: A | B

[SOURCce:] FUNCtion : SHAPe : A
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Description : This command specifies the waveform buffer A for use.
Query Syntax [SOURCce :] FUNCtion : SHAPe : A?
Parameter : SINE | SQUA | CSIN | DST<01..30> | USR<01..06>

Return Parameter : SINE | SQUA | CSIN | DST<01..30> | USR<01..06>



[SOURCce:] FUNCtion :
Description

Query Syntax
Parameter
Return Parameter

[SOURCce:] FUNCtion
Description

Query Syntax
Parameter
Return Parameter

[SOURCce:] FUNCtion :
Description

Query Syntax
Parameter
Return Parameter

[SOURCce:] FUNCtion :
Description
Query Syntax
Parameter
Return Parameter

[SOURCce:] FUNCtion :
Description

Query Syntax
Parameter
Return Parameter

[SOURCce:] FUNCtion :
Description

Query Syntax
Parameter
Return Parameter

[SOURCce:] FUNCtion :
Description

Query Syntax
Parameter
Return Parameter

Remote Operation

SHAPe : A: MODE

: This command selects the mode for the clipping in waveform buffer
A for use.

: [SOURCce :] FUNCtion : SHAPe : A : MODE?

: AMP | THD

: AMP | THD

: SHAPe : A: THD

: This command sets the clipped THD percentage for the clipping in
waveform buffer A.

: [SOURCce :] FUNCtion : SHAPe : A: THD?

: <NR2>, the valid range is 0.0% ~ 43%.

: <NR2>

SHAPe: A : AMP

: This command sets the clipped peak percentage for the clipping in
waveform buffer A.

: [SOURCce :] FUNCtion : SHAPe : A : AMP?

: <NR2>, the valid range is 0.0% ~ 100%.

: <NR2>

SHAPe : B

: This command specifies the waveform buffer B for use.
: [SOURCce :] FUNCtion : SHAPe : B?

: SINE | SQUA | CSIN | DST<01..30> | USR<01..06>

: SINE | SQUA | CSIN | DST<01..30> | USR<01..06>

SHAPe : B : MODE

: This command selects the mode for the clipping in waveform buffer
B for use.

: [SOURCce :] FUNCtion : SHAPe : B : MODE?

: AMP | THD

: AMP | THD

SHAPe : B : THD

: This command sets the clipped THD percentage for the clipping in
waveform buffer B.

: [SOURCce :] FUNCtion : SHAPe : B : THD?

: <NR2>, the valid range is 0.0% ~ 43%.

: <NR2>

SHAPe: B : AMP

: This command sets the clipped peak percentage for the clipping in
waveform buffer B.

: [SOURCce :] FUNCtion : SHAPe : B : AMP?

: <NR2>, the valid range is 0.0% ~ 100%.

: <NR2>
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8.4.2.6

[SOURCce:]
CONFigure
. INHibit
: EXTernal
: COUPIing
: EXTON

[SOURCce:] CONFigure :

Description

Query Syntax
Parameter

Return Parameter

[SOURce:] CONFigure
Description
Query Syntax
Parameter
Return Parameter

[SOURCce:] CONFigure :

Description

Query Syntax
Parameter
Return Parameter

[SOURce:] CONFigure
Description
Query Syntax
Parameter
Return Parameter

8.4.2.7

[SOURCce:]
PHASe
: ON
: OFF
: P12
- P13
: SEQuence
: THREE
: RELOCK

:BALanced

[SOURCce:] PHASe: ON
Description

Query Syntax
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CONFIGURE Sub-System

INHibit

: This command sets the Remote Inhibit function.
: [SOURCce :] CONFigure : INHibit?

: DISABLE | ENABLE

: DISABLE | ENABLE

: EXTernal

: This command sets if enabling the External-V Reference function.
: [SOURCce :] CONFigure : EXTernal?

: OFF | ON

: OFF | ON

COUPling?

: This command sets the External-V Reference to be

AC_AMPLIFIER or DC_LEVEL to control the Regenerative Grid
Simulator output.

: [SOURCce :] CONFigure : COUPIing?
:AC | DC
:AC|DC

: EXTON

: This command sets the External ON/OFF control.
: [SOURCce :] CONFigure : EXTON?

: DISABLE | ENABLE

: DISABLE | ENABLE

PHASE Sub-System

‘RELOCK

: This command sets the transition angle when the waveform shifts.
The default is ON meaning 0 degree.
: [SOURCce :] PHASe : ON?



Remote Operation

Parameter : <NR2>, the valid range is 0.0 ~ 359.9.
Return Parameter : <NR2>

[SOURCce:] PHASe: OFF

Description : This command sets the transition angle when the waveform ends.
Query Syntax : [SOURCce :] PHASe : OFF?
Parameter : <NR2>, the valid range is 0.0 ~ 360.0, 360.0: means IMMED.

Return Parameter : <NR2>

[SOURce:]PHASe: P12

Description : This command sets the phase difference of ®1 and ®©2.
Query Syntax : [SOURCce :]JPHASe:P12?
Parameter : <NR2>, the valid range is 0.0 ~ 359.9.

Return Parameter : <NR2>

[SOURce:]PHASEe: P13

Description : This command sets the phase difference of ®1 and ®©3.
Query Syntax : [SOURCce :]JPHASe:P13?
Parameter : <NR2>, the valid range is 0.0 ~ 359.9.

Return Parameter : <NR2>

[SOURce:]PHASe:SEQuence

Description : This command sets the phase sequence in 3-phase mode.
Query Syntax : [SOURCce :]JPHASe:SEQuence?
Parameter : POS | NEG

Return Parameter : POSITIVE | NEGATIVE

[SOURce:]PHASe: RELOCK

Description : This command sets the relock function in 3-phase mode.
Query Syntax : [SOURCce :JPHASe:RELOCK?
Parameter : ENABLE | DISABLE

Return Parameter : ENABLE | DISABLE

[SOURce:]PHASe: THREE

Description : This command sets the operation mode in 3-phase mode.
Query Syntax : [SOURCce :JPHASe: THREE?
Parameter : INDEPEND | SAMEFREQ | BALANCE

Return Parameter : INDEPEND | SAMEFREQ | BALANCE

[SOURce:]PHASe: THREE:BALanced

Description : This command sets the voltage operation mode in 3-phase balanced
mode.

Query Syntax : [SOURce :]PHASe: THREE:BAL?

Parameter : PHASE | LINE
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8.4.2.8 STATUS Sub-system

STATus

: OPERation
[: EVENt]?
: ENABIe

: QUEStionable
: CONDition
[: EVEN{]?
: ENABIle
: NTRansition
: PTRansition

STATus : OPERation [:
: This command queries the Operation Status register.
: STATus : OPERation [: EVEN{]?

: None

Description
Query Syntax
Parameter
Return Parameter :
STATus : OPERation :
Description

Query Syntax
Parameter

Return Parameter :

EVENL]?

Always 0.
ENABle

: This command sets the Operation Status Enable register. The

register is the shield when specific bit is enabled from Operation
Status register.

: STATus : OPERation : ENABIle?
: <NR1>, the valid range is 0 ~ 255.

Always 0.

STATus : QUEStionable : CONDition?

Description :

Query Syntax
Parameter
Return Parameter:

This query command returns the value of Questionable Condition
register. It is a read only register that saves the questionable
condition of Regenerative Grid Simulator in real time.

: STATus : QUEStionable : CONDition?
: NONE

<NR1>, the valid range is 0 ~ 511.

STATus : QUEStionable [: EVENt] ?

Description

Query Syntax
Parameter

Return Parameter :

: This query command returns the value of Questionable Event

register. It is a read only register that saves all items that passed
Questionable NTR and/or PTR filter. If the QUES bit in Service
Request Enabled register has been set and Questionable Event
register > 0, the QUES of Status Byte register will be set too.

: STATus : QUEStionable [: EVENLt]?
: NONE

<NR1>, the valid range is 0 ~ 511.

STATus : QUEStionable : ENABIe

Description

Query Syntax
Parameter
Return Parameter:
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: The command sets or reads the value of Questionable Enable

register. The register is the shield when specific bit is enabled to set
the QUES bit of Status Byte register from Operation Status register.

: STATus : QUEStionable : ENABIe?
: <NR1>, the valid range is 0 ~ 511.

<NR1>



Remote Operation

STATus : QUEStionable : NTRansition

Description : These commands set or read the value of register.
The operation of these registers is the same as polarity filter of
Questionable Enable and Questionable Event registers that lead the
following actions:
When a bit of the Questionable NTR register is set to 1, a 1-to-0
transition of the corresponding bit in the Questionable Condition
register will make that bit in the Questionable Event register to be
set.
When a bit of the Questionable PTR register is set to 1, a 0-to-1
transition of the corresponding bit in the Questionable Condition
register will make that bit in the Questionable Event register to be
set.
If the two same bits in both NTR and PTR registers are set to 0,
none transition of that bit in the Questionable Condition register can
set the corresponding bit in the Questionable Event register.
Bit Configuration of Questionable Status Register
Bit 15-9| 8 7 6 5 4 3 2 1 0
Position
Condition| --- |OVP|INP |OCP|FAN|SHT|OTP|OPP
OVP: Output voltage protection
INP: Line input protection.
OCP: Over current protection.
FAN: Fan failure.
SHT: Output short protection.
OTP: Over temperature protection.
OPP: Over power protection.
Query Syntax : STATus : QUEStionable : NTRansition?
Parameter : <NR1>, the valid range is 0 ~ 511.

Return Parameter : <NR1>

STATus : QUEStionable : PTRansition

Description

Query Syntax
Parameter

: These commands set or read the values of Questionable PTR

register. Please refer to the description of previous command.

: STATus : QUEStionable : PTRansition?

: <NR1>, the valid range is 0 ~ 511.

Return Parameter: <NR1>
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8.4.2.9 TRACE Sub-system
TRACe
: RMS
TRACe
Description : This command sets the user-defined waveform data. It needs 1024
data points to create a period of waveform. Users have to normalize
the data and make the maximum point equal to 32767 or the
minimum point equal to -32767.
Syntax : TRACe <waveform_name>, <amplitude> {,<amplitude>}
Parameter : <waveform_name>:US<n>, n=1~6, <amplitude>:<NR1>, the valid
range is -32767 ~ 32767.
Example : TRACe US1 100 200 ...32767... 500 800 <= 1024 points
This command requires about 1 second for execution.
TRACe : RMS
Description : This command sets the rms value of user’s waveform. Users need to
calculate the root mean square value for 1024 data points.
Syntax : TRACe : RMS <waveform_name>, <rms>
Parameter : <waveform_name>:US<n>, n=1~6, <rms>:<NR1>, the valid range is
0 ~ 32767.
Example : TRACe : RMS US1 27000

8.4.2.10 LIST Sub-system

[SOURCce:]
LIST
: COUPIing
‘TRIG
: POINts?
: COUNt
: DWELI
: SHAPe
: BASE
: VOLTage
- AC
: STARt
: END
:DC
: STARt
- END
: FREQuency
: STARt
- END
: DEGRee
OUTPut
: MODE
TRIG

TRIG : STATE?
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[SOURCce:]LIST : COUPIing

Description : This command sets the function of list mode.
Query Syntax : [SOURCce:] LIST : Coupling?
Parameter : ALL | NONE

Return Parameter : ALL | NONE

[SOURCce:]LIST : TRIG

Description : This command sets the trigger type of list mode.
Query Syntax : [SOURce:] LIST : TRIG?
Parameter : AUTO | MANUAL|EXCITE

Return Parameter : AUTO | MANUAL|EXCITE

[SOURce:] LIST : POINts?

Description : This command returns the valid order number of list mode.
Query Syntax : [SOURCce:] LIST : POINts?
Parameter : None

Return Parameter : <NR1>, the valid range is 0 ~ 100.

[SOURce :] LIST : COUNt

Description : This command sets the number of times the list executed before
completion.

Query Syntax : [SOURCce :] LIST : COUNt?

Parameter : <NR1>, the valid range is 0 ~ 65535.

Return Parameter :<NR1>

[SOURce :] LIST : DWELI

Description : This command sets the sequence of dwell time list points.
Query Syntax : [SOURce:] LIST : DWELI?
Parameter : <NR2>, ..., <NR2>, the valid range is 0 ~ 99999999.9 (unit: ms.)

Return Parameter : <NR2>, ..., <NR2>

[SOURCce :] LIST : SHAPe

Description : This command sets the sequence of waveform buffer list points.
Query Syntax : [SOURCce:] LIST : SHAPe?
Parameter :AlB, ..., AB

Return Parameter : A|B, ..., A|B

[SOURce :] LIST : BASE

Description : This command sets the time base of list.
Query Syntax : [SOURce:] LIST : BASE?
Parameter : TIME | CYCLE

Return Parameter : TIME | CYCLE

[SOURce :] LIST : VOLTage : AC : STARt

Description : This command sets the sequence of AC start voltage list points.
Query Syntax : [SOURce:] LIST : VOLTage : AC : STARt?
Parameter : <NR2>, ..., <NR2>, the valid range is 0.0 ~ 300.0.

Return Parameter : <NR1>, ..., <NR2>

[SOURce :] LIST : VOLTage : AC: END

Description : This command sets the sequence of AC end voltage list points.
Query Syntax : [SOURce:] LIST : VOLTage : AC : END?
Parameter : <NR2>, ..., <NR2>, the valid range is 0.0 ~ 300.0.

Return Parameter : <NR2>, ..., <NR2>
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[SOURce :] LIST : VOLTage : DC : STARt

Description : This command sets the sequence of DC start voltage list points.
Query Syntax : [SOURce:] LIST : VOLTage : DC : STARt?
Parameter : <NR2>, ..., <NR2>, the valid range is -424.2 ~ 414.2.

Return Parameter : <NR1>

[SOURce :] LIST : VOLTage : DC: END

Description : This command sets the sequence of DC end voltage list points.
Query Syntax : [SOURce:] LIST : VOLTage : DC : STARt?
Parameter : <NR2>, ..., <NR2>, the valid range is -424.2 ~ 414.2.

Return Parameter : <NR2>, ..., <NR2>

[SOURCce :] LIST : FREQuency : STARt

Description : This command sets the sequence of start frequency list points.
Query Syntax : [SOURCce:] LIST : FREQuency : STARt?
Parameter : <NR2>, ..., <NR2>, the valid range is 15.00 ~ 100.00 (unit: Hz.)

Return Parameter :<NR2>, ..., <NR2>

[SOURCce :] LIST : FREQuency : END

Description : This command sets the sequence of end frequency list points.
Query Syntax : [SOURce:] LIST : FREQuency : END?
Parameter : <NR2>, ..., <NR2>, the valid range is 15.0 ~ 100.00 (unit: Hz.)

Return Parameter :<NR2>, ..., <NR2>

[SOURCce :] LIST : DEGRee

Description : This command sets the sequence of phase angle list points.
Query Syntax : [SOURce:] LIST : DEGRee?
Parameter : <NR2>, ..., <NR2>, the valid range is 0.0 ~ 359.9.

Return Parameter : <NR2>, ..., <NR2>

OUTPut : MODE

Description : This command sets the operation mode.

Query Syntax : OUTPut : MODE?

Parameter : FIXED | LIST | PULSE | STEP | SYNTH | INTERHAR

Return Parameter : FIXED | LIST | PULSE | STEP | SYNTH | INTERHAR

TRIG

Description : This command sets LIST mode in OFF, ON execution state after
setting OUTPut: MODE LIST. If users wish to change the
parameters, it's necessary to set TRIG OFF then OUTPut: MODE
FIXED. Then, set OUTPut : MODE LIST again to get ready to set
TRIG ON.

Query Syntax : TRIG : STATE?

Parameter : OFF | ON

Return Parameter : OFF | RUNNING
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8.4.2.11 PULSE Sub-system

[SOURCce :]
PULSe
: VOLTage
:AC
:DC
: FREQuency
: SHAPe
: SPHase
: COUNt
: DCYCle
: PERIiod
: TRIG

OUTPut
: MODE

TRIG
TRIG : STATE?

[SOURce :] PULSe : VOLTage : AC

Description : This command sets AC voltage for the duty cycle of PULSE mode.
Query Syntax : [SOURce :] PULSE : VOLTage : AC?
Parameter : <NR2>, the valid range is 0.0 ~ 300.0.

Return Parameter : <NR2>

[SOURce :] PULSe : VOLTage : DC

Description : This command sets the DC voltage for the duty cycle of PULSE
mode.

Query Syntax : [SOURce :] PULSE : VOLTage : DC?

Parameter : <NR2>, the valid range is -424.2 ~ 424.2.

Return Parameter : <NR2>

[SOURCce :] PULSe : FREQuency

Description : This command sets the frequency for the duty cycle of PULSE
mode.

Query Syntax : [SOURCce :] PULSE : FREQuency?

Parameter : <NR2>, the valid range is 15.0 ~ 100.00 (unit: Hz.)

Return Parameter : <NR2>

[SOURce :] PULSe : SHAPe

Description : This command selects the waveform buffer for PULSE mode.
Query Syntax : [SOURCce :] PULSE : SHAPe?
Parameter A |B

Return Parameter : A|B

[SOURCce :] PULSe : SPHase

Description : This command sets the start phase angle of duty cycle for PULSE
mode.

Query Syntax : [SOURCce :] PULSE : SPHase?

Parameter : <NR2>, the valid range is 0.0 ~ 359.9.

Return Parameter : <NR2>
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[SOURCce :] PULSe : COUNt

Description

Query Syntax
Parameter
Return Parameter

: This command sets the number of times the pulse executed before

completion.

: [SOURce :] PULSE : COUNt?
: <NR2>, the valid range is 0 ~ 65535.
: <NR2>

[SOURCce :] PULSe : DCYCle

Description

Query Syntax
Parameter

Return Parameter

: This command sets the duty cycle of PULSE mode.
: [SOURCce :] PULSE : DCYCle?

: <NR2>, the valid range is 0 % ~ 100 %.

: <NR2>

[SOURCce :] PULSe : PERIod

Description

Query Syntax
Parameter

Return Parameter

: This command sets the period of the PULSE mode.
: [SOURCce :] PULSE : PERiod?

: <NR2>, the valid range is 0 ~ 99999999.9 (unit: ms.)
: <NR2>

[SOURce:]PULSe : TRIG

Description

Query Syntax
Parameter

Return Parameter

OUTPut : MODE
Description
Query Syntax
Parameter
Return Parameter

TRIG
Description

Query Syntax
Parameter
Return Parameter

: This command sets the TRIG type of PULSE mode.
: [SOURce:] PULSe : TRIG?

: AUTO | MANUAL|EXCITE

: AUTO | MANUAL|EXCITE

: This command sets the operation mode.

: OUTPut : MODE?

: FIXED | LIST | PULSE | STEP | SYNTH | INTERHAR
: FIXED | LIST | PULSE | STEP | SYNTH | INTERHAR

: This command sets PULSE mode in OFF execution state after

setting OUTPut : MODE PULSE. If users want to change the
parameters, it's necessary to set TRIG OFF then OUTPut : MODE
FIXED. Then, set OUTPut : MODE PULSE again to get ready to set
TRIG ON.

: TRIG : STATE?
: OFF | ON
: OFF | RUNNING

8.4.2.12 STEP Sub-system

[SOURCce:]
STEP
: VOLTage
:AC
:DC
: FREQuency
: SHAPe
: SPHase
: DVOLtage
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:AC
:DC
: DFRequency
: DWELI
: COUNt
: TRIG
OUTPut
: MODE
TRIG
TRIG: STATE?

[SOURce :] STEP : VOLTage : AC
Description : This command sets the initial AC voltage of STEP mode.
Query Syntax : [SOURce ;] STEP : VOLTage : AC?
Parameter : <NR2>, the valid range is 0.0 ~ 300.0.
Return Parameter : <NR2>

[SOURce :] STEP : VOLTage : DC

Description : This command sets the initial DC voltage of STEP mode.
Query Syntax : [SOURce ;] STEP : VOLTage : DC?
Parameter : <NR2>, the valid range is -424.2 ~ 424.2.

Return Parameter : <NR2>

[SOURCce :] STEP : FREQuency

Description : This command sets the initial frequency of STEP mode.
Query Syntax : [SOURCce ;] STEP : FREQuency?
Parameter : <NR2>, the valid range is 15.0 ~ 100.00 (unit: Hz.)

Return Parameter : <NR2>

[SOURCce :] STEP : SHAPe

Description : This command selects the waveform buffer of STEP mode.
Query Syntax : [SOURCce ;] STEP : SHAPe?
Parameter A|B

Return Parameter: A | B

[SOURCce :] STEP : SPHase

Description : This command sets the start phase angle of STEP mode.
Query Syntax : [SOURce :] STEP : SPHase?
Parameter : <NR2>, the valid range is 0.0 ~ 359.9.

Return Parameter : <NR2>

[SOURCce :] STEP : DVOLtage : AC

Description : This command sets the AC voltage change in each step.
Query Syntax : [SOURCce :] STEP : DVOLtage : AC?
Parameter : <NR2>, the valid range is -300.0 ~ 300.0.

Return Parameter : <NR2>

[SOURCce :] STEP : DVOLtage : DC

Description : This command sets the DC voltage change in each step.
Query Syntax : [SOURce :] STEP : DVOLtage : DC?
Parameter : <NR2>, the valid range is -424.2 ~ 424.2.

Return Parameter : <NR2>
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[SOURCce :] STEP : DFRequency

Description : This command sets the frequency change in each step.
Query Syntax : [SOURCce :] STEP : DFRequency?
Parameter : <NR2>, the valid range is -100.00 ~ 100.00 (unit: Hz.)

Return Parameter : <NR2>

[SOURCce :] STEP : DWELI

Description : This command sets the dwell time in each step.
Query Syntax : [SOURce ;] STEP : DWELI?
Parameter : <NR2>, the valid range is 0 ~ 99999999.9 (unit: ms.)

Return Parameter : <NR2>

[SOURce :] STEP : COUNt

Description : This command sets the number of times the step executed before
completion.

Query Syntax : [SOURCce :] STEP : COUNt?

Parameter : <NR2>, the valid range is 0 ~ 65535.

Return Parameter : <NR2>

[SOURce:] STEP : TRIG

Description : This command sets the TRIP type of STEP mode.
Query Syntax : [SOURce:] STEP : TRIG?
Parameter : AUTO | MANUAL

Return Parameter: AUTO | MANUAL

OUTPut : MODE

Description : This command sets the operation mode.

Query Syntax : OUTPut : MODE?

Parameter : FIXED | LIST | PULSE | STEP | SYNTH | INTERHAR

Return Parameter: FIXED | LIST | PULSE | STEP | SYNTH | INTERHAR

TRIG

Description : This command sets STEP mode in OFF, ON execution state after
setting OUTPut : MODE STEP. If users want to change the
parameters, it's necessary to set TRIG OFF then OUTPut : MODE
FIXED. Then, set OUTPut : MODE STEP again to get ready to set
TRIG ON.

Query Syntax : TRIG : STATE?

Parameter : OFF | ON

Return Parameter : OFF | RUNNING

8.4.2.13 SYNTHESIS Sub-system

[SOURCce:]
SYNThesis
: COMPose
: AMPLitude
: PHASe
: FUNDamental
:DC
: FREQuency
: SPHase
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OUTPut
: MODE

TRIG
TRIG: STATE?

[SOURCce :] SYNThesis : COMPose

Description : This command sets the data format of each harmonic order.
VALUE: absolute value, PERCENT: basic computer percentage.
Users can program 6 waveforms for execution.

Query Syntax : [SOURCce :] SYNThesis : COMPose?

Parameter : VALUE1 | VALUEZ2 | VALUES |
PERCENT1 | PERCENT2 | PERCENT3

Return Parameter : VALUEL | VALUEZ2 | VALUES |
PERCENT1 | PERCENT2 | PERCENT3

[SOURCce :] SYNThesis : AMPLitude
Description : This command sets the amplitude of each harmonic order.
The maximum order is 50.
Query Syntax : [SOURCce :] SYNThesis : AMPLitude?

Parameter :<NR2>, ..., <NR2>
Valid range:
Order Value Percentage
2~10 0~90.0 0 ~ 30.00
11 ~20 0~60.0 0~ 20.00
21 ~30 0~30.0 0~ 10.00
31~40 0~30.0 0~ 10.00
41 ~ 50 0~15.0 0 ~5.00

Return Parameter : <NR2>, ...,<NR2>

[SOURCce :] SYNThesis : PHASe

Description : This command sets the phase angle of each harmonic order.
Query Syntax : [SOURCce :] SYNThesis : PHASe?
Parameter : <NR2>, ..., <NR2>, the valid range: 0.0 ~ 359.9

Return Parameter: <NR2>, ..., <NR2>

[SOURCce :] SYNThesis : FUNDamental

Description : This command sets the fundamental AC voltage in SYNTHESIS
mode.

Query Syntax : [SOURCce :] SYNThesis : FUNDamental?

Parameter : <NR2>, the valid range: 0.0 ~ 300.0.

Return Parameter : <NR2>

[SOURCce :] SYNThesis : DC
Description : This command sets the DC voltage to add the voltage waveform in
SYNTHESIS mode.
Query Syntax : [SOURCce :] SYNThesis : DC?
Parameter : <NR2>, the valid range: -424.2 ~ 424.2.
Return Parameter : <NR2>
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[SOURCce :] SYNThesis : FREQuency

Description

Query Syntax
Parameter
Return Parameter :

: This command sets the fundamental frequency in SYNTHESIS

mode.

: [SOURCce :] SYNThesis : FREQuency?
15060

50 | 60

[SOURCce :] SYNThesis : SPHase

Description
Query Syntax
Parameter
Return Parameter :

OUTPut : MODE
Description

Query Syntax
Parameter
Return Parameter :

TRIG
Description

Query Syntax
Parameter
Return Parameter :

8.4.2.14
[SOURCce :]

INTERHARMONICS

: FREQuency
: STARt
: END

: LEVel

: DWELI

OUTPut
: MODE

TRIG
TRIG : STATE?

FETCh | MEASure

: This command sets the start phase angle in SYNTHESIS mode.
: [SOURCce :] SYNThesis : SPHase?
: <NR2>, the valid range: 0.0 ~ 359.9

<NR2>

: This command sets the operation mode. User should quit output

before setting OUTPut : MODE SYNTH.

: OUTPut : MODE?
: FIXED | LIST | PULSE | STEP | SYNTH | INTERHAR

FIXED | LIST | PULSE | STEP | SYNTH | INTERHAR

: This command sets SYNTHESIS mode in OFF, ON execution state

after setting OUTPut : MODE SYNTH. If users want to change the
parameters, it's necessary to set TRIG OFF then OUTPut : MODE
FIXED. Then, set OUTPut : MODE SYNTH again to get ready to set
TRIG ON.

: TRIG : STATE?
: OFF | ON

OFF | RUNNING

INTERHARMONICS Sub-system

: INTERHARMonNics

: FREQuency?

It queries the sweeping frequency.

[SOURCce :] INTERHARmMonics : FREQuency : STARt

Description :

8-30

This command sets the start frequency of sweep wave for
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INTERHARMONICS mode.
Query Syntax : [SOURCce :] INTerharmonics : FREQuency : STARt?
Parameter : <NR2>, the valid range is 0.01 ~ 3000.0 (unit: Hz.)
Return Parameter : <NR2>

[SOURCce :] INTERHARmMonics: FREQuency : END

Description : This command sets the end frequency of sweep wave for
INTERHARMONICS mode.

Query Syntax : [SOURCce :] INTerharmonics : FREQuency : END?

Parameter : <NR2>, the valid range is 0.01 ~ 3000.00 (unit: Hz.)

Return Parameter : <NR2>

[SOURCce :] INTERHARmMonics: LEVel

Description : This command sets the rms. range of sweep wave in percentage
level.

Query Syntax : [SOURCce :] INTerharmonics : LEVEI?

Parameter : <NR2>, the valid range is 0% ~ 30% in 0.01 Hz ~ 500 Hz

0% ~ 20% in 500.01 Hz ~ 1000 Hz

0% ~ 10% in 1000.01 Hz ~ 2400 Hz

0% ~ 5% in 2400.01 Hz ~ 3000 Hz
Return Parameter : <NR2>

[SOURCce :] INTERHARmMonics: DWELI

Description : This command sets the dwell time of sweep wave.
Query Syntax : [SOURCce :] INTerharmonics : DWELI?
Parameter : <NR2>, the valid range is 0.00 ~ 99999.99 (unit: sec.)

Return Parameter: <NR2>

OUTPut : MODE

Description : This command sets the operation mode.
Query Syntax : OUTPut : MODE?
Parameter : FIXED | LIST | PULSE | STEP | SYNTH | INTERHAR
Return Parameter: FIXED | LIST | PULSE | STEP | SYNTH | INTERHAR
TRIG
Description : This command sets INTERHARMONICS mode in OFF, ON, PAUSE

or CONTINUE execution state after setting OUTPut : MODE
INTERHAR. If users wish to change the Parameter, it has to set
TRIG OFF and OUTPut : MODE FIXED, next OUTPut : MODE
INTERHAR in order to set TRIG ON.

Query Syntax : TRIG : STATE?

Parameter : OFF | ON | PAUSE | CONTINUE

Return Parameter : OFF | RUNNING | PAUSE

FETCh [:SCALar] : INTERHARmMonics: FREQuency?
MEASure [:SCALar] : INTERHARmonics: FREQuency?
Description : These query commands return the sweep frequency stacked on base
voltage.
Query Syntax : FETCh : INTERHARMOonics : FREQuency?
MEASure : INTERHARMonics : FREQuency?
Return Parameter : <NR2>
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8.4.2.15 Harmonic Sense Sub-system

[SOURCce:]
CONFigure
: HARMonic

: SOURce

: TIMES

: PARameter
: FREQuency

SENSe
: HARMonic

FETCh | MEASure
[ : SCALar]

: HARMonic

: THD?

It returns the % of total harmonic distortion.

: FUNDamental? It returns the fundamental frequency.

. ARRay?

It returns the array of all harmonic orders.

[SOURCce :] CONFigure : HARMonic : SOURce

Description

Query Syntax
Parameter
Return Parameter :

: This command sets the measured power source in harmonic

analysis mode.

: [SOURCce :] CONFigure : HARMonic : SOURce?
: VOLT | CURR

VOLT | CURR

[SOURCce :] CONFigure : HARMonic : TIMES

Description

Query Syntax
Parameter
Return Parameter :

: This command sets the way the measurement result of harmonic

analysis displayed on LCD.
SINGLE: It keeps the measured data on the display when set.
CONTINUE: It updates the measured data on the display when set.

: [SOURCce :] CONFigure : HARMonic : TIMes?
: SINGLE | CONTINUE

SINGLE | CONTINUE

[SOURCce :] CONFigure : HARMonic : PARameter

Description
Query Syntax
Parameter
Return Parameter :

: This command sets the data format for each harmonic order.
: [SOURCce :] CONFigure : HARMonic : PARameter?
: VALUE | PERCENT

VALUE | PERCENT

[SOURCce :] CONFigure : HARMonic : FREQuency

Description
Query Syntax
Parameter
Return Parameter :

SENSe : HARMonic
Description

Query Syntax
Parameter
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: This command sets the fundamental frequency of original waveform.
: [SOURCce :] CONFigure : HARMonic : FREQuency?
15060

50 | 60

: This command sets the harmonic measurement on/off. It has to

execute “ON” before every new search or measurement. Only 3
seconds are required for the result. The parameter has to set to “OFF”
if users wish to measure other data.

: SENSe : HARMonic?
: ON | OFF
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Return Parameter: ON | OFF

FETCh [:SCALar] : HARMonic : THD?

MEASure [:SCALar] : HARMonic : THD?
Description : This query command returns the % of total harmonic distortion.
Query Syntax : FETCh : HARMonic : THD?

MEASure : HARMonic : THD?
Return Parameter : <NR2>

FETCh [:SCALar] : HARMonic : FUNDamental?
MEASure [:SCALar] : HARMonic : FUNDamental?
Description : This query command returns the fundamental frequency output
current or voltage.
Query Syntax : FETCh : HARMonic : FUNDamental?

MEASure : HARMonic : FUNDamental?
Return Parameter : <NR2>

FETCh [:SCALar] : HARMonic : ARRay?

MEASure [:SCALar] : HARMonic : ARRay?
Description : This query command returns the array of all harmonic orders.
Query Syntax : FETCh : HARMonic : ARRay?

MEASure : HARMonic : ARRay?
Return Parameter : <NR2>

8.4.2.16 ACL Subsystem (Optional)

LOAD:
:MODE
CCREctifier
:CURRent

:CREStfactor
CPREctifier

:POWer
:CREStfactor

CR
:RESistor
CCPHase
:CURRent
:DEGRee
CPPHase
:POWer
:DEGRee
‘PF
:MODE

PHASe
:LIMit

LOAD:MODE

Description : This command sets the ACL operating mode.
Query Syntax : LOAD: MODE?
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Parameter
Return Parameter

: CCRE | CPRE | CR | CCPH | CPPH
: CCRE | CPRE | CR | CCPH | CPPH

LOAD:CCREctifier:CURRent

Description

Query Syntax
Parameter

Return Parameter

: This command sets the loading current in CCREctifier mode.
: LOAD: CCREctifier : CURRent?

: <NR2>, valid range: 0.0 ~ 100.0 (unit: A)

: <NR2>

LOAD:CCREctifier:CRES

Description

Query Syntax
Parameter

Return Parameter

: This command sets the current crest factor in CCREctifier mode.
: LOAD: CCREctifier : CRES?

: <NR2>, valid range: 1.414 ~ 2.57

: <NR2>

LOAD:CPREctifier:POWer

Description

Query Syntax
Parameter

Return Parameter

: This command sets the loading power in CPREctifier mode.
: LOAD: CPREctifier: POWer?

: <NR2>, valid range: 10 ~ 20000 (unit: W)

: <NR2>

LOAD:CPREctifier:CRES

Description

Query Syntax
Parameter
Return Parameter

LOAD:CR:RESistor
Description

Query Syntax
Parameter
Return Parameter

: This command sets the current crest factor of loading power in

CPREctifier mode.

: LOAD: CPREctifier: CRES?
: <NR2>, valid range: 1.414 ~ 2.57
1 <NR2>

: This command sets the corresponding resistance value when

loading in CR mode.

: LOAD: CR: RESistor?
: <NR2>, valid range: 1 ~ 300 (unit: Ohm)
- <NR2>

LOAD:CCPHase:CURRent

Description
Query Syntax
Parameter

Return Parameter

: This command sets the loading current in CCPHase mode.
: LOAD: CCPHase: CURRent?

: <NR2>, valid range: 0.0 ~ 100.0 (unit: A)

: <NR2>

LOAD:CCPHase:DEGRee

Description

Query Syntax
Parameter

Return Parameter

LOAD:CPPHase:PF
Description

8-34

: This command sets the phase degree of loading current and DUT

voltage in CCPHase mode.

: LOAD: CCPHase: DEGRee?
: Phase Limit is ON: <NR2>, valid range: -90.0 ~ 90.0 (unit: Degree)

Phase Limit is OFF: <NR2>, valid range: -180.0 ~ 180.0 (unit:
Degree)

: <NR2>

: This command sets the PF value of loading current and DUT

voltage in CPPHase mode. This setting is linked to
LOAD:CCPHase: DEGRee.



Query Syntax
Parameter
Return Parameter

Remote Operation

: LOAD: CPPHase: PF?
: valid range: 0.707~1
: <NR2>

LOAD:CPPHase:PF:MODE

Description

Query Syntax
Parameter
Return Parameter

: This command sets the loading current to be ahead or behind the
DUT voltage in CPPHase mode. This setting is linked to
LOAD:CCPHase:DEGRee.

: LOAD: CPPHase: PF: MODE?

: LEAD | LAG

: LEAD | LAG

LOAD:CPPHase:POWer

Description

Query Syntax
Parameter

Return Parameter

: This command sets the loading power in CCPHase mode.
: LOAD: CPPHase: POWer?

: <NR2>, valid range: 10 ~ 20000 (unit: W)

: <NR2>

LOAD:CPPHase:DEGRee

Description
Query Syntax
Parameter

Return Parameter

LOAD:PHASe: LIMit
Description

Query Syntax
Parameter
Return Parameter

: This command sets the phase degree of loading current and DUT
voltage phase in CPPHase mode

: LOAD: CPPHase: DEGRee?

: Phase Limit is ON: <NR2>, valid range: -45.0 ~45.0 (unit: Degree)
Phase Limit is OFF: <NR2>, valid range: 135.0 ~ 225.0 (unit:
Degree)

: <NR2>

: This command sets the range of on/off angle when phase mode is
set.

: LOAD: PHASe: LIMit?

: ON | OFF

: ON | OFF

8.5 Command Summary

Common Commands

* CLS

* ESE<n>
* ESE?

* IDN?

* RCL<n>
* RST

* SAV<n>
* SRE

* STB?
*TST?

Clear status

Enable standard event status

Return enabled standard event status

Return the Regenerative Grid Simulator 1D

Recall the Regenerative Grid Simulator file

Reset the Regenerative Grid Simulator to initial states
Save the Regenerative Grid Simulator status

Set request enable register

Return status byte

Return the self-test result of Regenerative Grid Simulator
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Instrument Commands

SYSTem
: ERRor?
: VERSion?
. LOCal
: REMote
: DATE
- TIME

INSTrument
. EDIT
: Couple
: NSELect
: SELect
: PHASe

FETCh | MEASure
[: SCALar]
: CURRent
:AC?
:DC?
: ACDC?
: AMPLitude:MAXimum?
: CREStfactor?
. INRush?
: FREQuency?
. POWer
:AC
[: REAL]?
. APParent?
: REACtive?
: PFACtor?
: TOTal?
: TOTal:APParent?
‘VOLTage
. AC?
: DC?
: ACDC?
: AMPLitude:MAXimum?
:LINE
:V12?
:V23?
V31?2

OUTPut
[} STATe]
- RELay
: SLEW
:VOLTage
:AC
:DC
:FREQency
: COUPIling
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Remote Operation

: MODE
: PROTection
:CLEar
[SOURCce:]
CURRent
: LIMit
: DELay
: INRush
: STARt
: INTerval
FREQency
[: {CW | IMMediate}]
. LIMit
VOLTage
[: LEVel][: IMMediate][:AMPLitude]
:AC
:DC
: LIMit
:AC
:DC
: PLUS
- MINus
POWer
: PROTection
FUNCtion
: SHAPe
: SHAPe
CA
CA
: MODE
: THD
. AMP
B
B
: MODE
: THD
: AMP
LIST
: Coupling
: TRIG
: POINts?
: COUNt
: DWELI
: SHAPe
: BASE
: VOLTage
:AC
: STARt
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: END
:DC
. STARt
: END
: FREQuency
. STARt
: END
: DEGRee
PULSe
: VOLTage
- AC
:DC
: FREQuency
: SHAPe
: SPHase
: COUNt
: DCYCle
: PERIiod

STEP

: VOLTage
- AC
:DC

: FREQuency

: SHAPe

: SPHase

: DVOLtage
: AC
:DC

: DFRequency

: DWELI

: COUNt

SYNThesis
: COMPose
: AMPLitude
: PHASe
: FUNDamental
:DC
: FREQuency
: SPHase

INTERHARrmonics
: FREQuency
: STARt
: END
: LEVEI
: DWELI
: MODe

[SOURCce:]
PHASe
:ON
: OFF
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[SOURCce:]
CONFigure
: INHibit

STATus

: OPERation
[: EVENt]?
: ENABIle

: QUEStionable
: CONDition
[: EVENt]?
: ENABIle
: NTRansition
: PTRansition

TRACe
- RMS

TRIG
TRIG: STATE?

Remote Operation

8-39






Appendix A TTL SIGNAL Pin Assignments

Appendix A  TTL Signal Pin Assignments

Green terminal with female connector:

Pin No. Signal Description
1 Ext-V ®1 @1 External-V Reference signal input (-10V~10V)
Ext-V ©2 @2 External-V Reference signal input (-10V~10V)
This is the input pin of external voltage signal for single
phase use.

3 Ext-V ®3 @3 External-V Reference signal input (-10V~10V)

4 AGND External-V Reference signal grounding

5 +12V 12V voltage output (providing current 1A)

6 Reserved

7 AGND External-V Reference signal grounding.

8 AGND External-V Reference signal grounding.

9 AC-ON This pin turns to HIGH when the Regenerative Grid
Simulator outputs voltage and turns to LOW when quits
output.

10 / FAULT-OUT The voltage level of this pin is HIGH when the
Regenerative Grid Simulator is in normal mode, it will turn
to LOW when the Regenerative Grid Simulator is in
protection mode.

11 | Ext-ONOFF When EXT-ONOFF is enabled and the voltage level of this
pin turns to LOW, the Regenerative Grid Simulator output
will be open and it will close on the contrary.

12 / Remote-Inhibit  |When the voltage level of this pin turns to LOW, it can
inhibit the Regenerative Grid Simulator output or trigger
mode.

13 /Remote-Excite  [When this pin receives a negative edge signal (from High
to Low), it can trigger the transient output of Regenerative
Grid Simulator.

14 [Transient When the output of Regenerative Grid Simulator changes,
this pin will send out a low level 64us or remain at high
level.

15 Reserved

16 Reserved

17 Reserved

18 Reserved

19 Reserved

20 AGND

21 Reserved

22 Reserved

23 Reserved

24 AGND
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Appendix B Built-in DST Waveform

The ratios of all built-in waveforms’ steps are measured under no load.

Waveform A = DSTOA

N % D
5 9.830 1]
i1 15.80 1]
/ 8 2.16 1]
DSTO1
Waveform A = DSTO02
N % D
3 1.50 1]
i 1.50 1]
19 2.00 1]
DSTO02
Waveform A = DSTO3
H % D
3 2.00 1]
B 1.40 1]
i 2.00 1]
23 1.40 1]
: 1]

DSTO3
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B-2

Waveform A = DSTO04

DSTO4

Waveform A = DSTOS

-l e e POl

50
_90
50
10
50

=N =N — = — — ] ]

- L0 =g O L |3E

DSTO05

Waveform A = DSTOG6

— P i P e

10
40
30

(=N =N — =] =]

=1 CFl L |3

15

DSTO06

Lo mie Ba) o e

.45
.05

(=N =N = —] | =]



Waveform A = DSTO7

Appendix B Built-in DST Waveform

N % D
3 2.20 0
5§ 5.60 0
T 2.80 0
9 4.60 0
/ 11 3.00 0
15 1.40 0
} 21 1.00 0
DSTO7
Waveform A = DSTOS
N % D
3 4.90 1]
5 1.60 0
T 2.70 0
11 1.40 0
15 2.00 0
/ 17 1.10 1]
DSTO08
Waveform A = DSTO9
N % D N % D
3 7.35 o0 23 1.20 ]
B 2.40 0 25 1.05 ]
T 4.05 0
11 2.10 0
13 1.05 0
15 3.00 0
17 1.65 0
19 1.05 0
21 1.05 1]
DSTO09
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Waveform A = DST10

N % D N % D
3 9.30 0 21 1.40 0
B 3.20 0 23 1.60 0
i 5.40 0 25 1.40 0
9 1.20 1]
r 11 2.80 1]
13 1.40 1]
15 4.00 1]
17 2.20 1]
19 1.40 1]
DST10
Waveform A = DST11
N % D
3 17.75 1]
DST11
Waveform A = D8T12
N % D
3 21.25 1]

DST12
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Appendix B Built-in DST Waveform

Waveform A = DST13

H % 1]
3 24.50 0
DST13
Waveform A = DST14
N % 1]
2 2.30 1]
5 9.80 1]
T 16.80 1]
/ g8 2.50 0
DST14
Waveform A = DST15
H % 1]
2 1.15 1]
5 4.90 0
T 7.90 0
g 1 0

iRt

DST15
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Waveform A = DST16

N % D
5 2.45 O
7 3.95 O
DST16
Waveform A = DST17
N % D _N % D
3 11.11 180 21 0.23 0O
5 4.00 0 23 0.19 180
7 2.04 180 25 0.16 O
9 41.23 0 27 0.14 180
11 0.83 180
/13 0.59 0
/ 15 0.44 180
0
0

28 180

DST17
Waveform A = DST18
H % 1]
3 1.17% 1]
5 3.42 180
9 0.80 1]

DST18
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Waveform A = DST19

Appendix B Built-in DST Waveform

DST21

H % 1]
3 8.07 0
5 3.55 180
9 0.96 0
X 13 0.92 180

DST19

Waveform A = DST20

N % 1]
3 9.38 1]
5 3.44 180
9 .12 1]
/ 13 0.50 180

DST20

Waveform A = DST21

H % 1]
3 2.06 180
5 1.717 1]
i 1.62 180
9 1.23 1]
11 0.91 180
13 0.54 1]
/ 23 0.51 0
25 0.53 180
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Waveform A = DSTZ22

N % D _N % D
3 3.08 180 27 0.89 0O
5 2.72 0 29 0.56 180
7 2.43 180
9 41.97 0
11 1.41 180
13 0.86 0
/ 21 0.62 180
23 0.73 0
25 0.77 180
DST22
Waveform A = DST23
N % D _N % D
3 4.28 180 23 0.97 O
5 3.77 0 25 1.04 180
7 3.27 180 29 0.75 180
9 2.57 O
11 1.93 180
13 1.22 0
/ 15 0.55 180
19 0.46 0
21 0.83 180
DST23
Waveform A = D3T24
N % D _N % D
3 5.74 180 23 1.28 O
5 5.11 0 25 1.35 180
7 4.44 180 27 1.22 0O
9 3.52 0 29 0.98 180
11 2.63 180
13 1.65 0
i 15 0.80 180
19 0.61 0
21 1.07 180

DST24
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Waveform A = DSTZ25

Appendix B Built-in DST Waveform

DST27

N % D N % D
3 7.35 180 23 1.4 O
5 .60 0 25 1.73 180
7 5.74 180 27 1.56 O
9 4.57 0 29 1.24 180
/ 11 3.41 180
13 2.16 O
/ 15 1.04 180
19 0.74 O
21 1.35 180
DST25
Waveform A = DST26
N % D N % D
5 3.41 0 35 2.34 0
7 2.55 0 37 2.21 0
11 9.22 @
13 7.68 O
r 17 0.90 0
19 0.90 O
J 23 3.88 0
25 3.56 0
31 0.50 0
DST26
Waveform A = DST27
N % D
219 1.24 0
23 4.91 0
25 2.21 0
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B-10

Waveform A = DSTZ28

N % D N % D
3 33.39 0 21 4.52 ]
5 20.01 0 23 4.00 ]
T 13.76 O 25 3.49 ]
9 10.70 o 27 2.91 ]
11 8.39 0O 29 2.45 ]
13 7.06 o0 31 1.94 ]
165 5.85 O 33 1.95 ]
17 4.86 0 35 1.91 ]
18 4.86 o0 37 1.89 ]
39 1.83 ]
DST28
Waveform A = DST29
N % D N % D
3 33.39 0 21 4.48 ]
B 20.01 o0 23 3.93 ]
T 13.758 O 25 0D.89 ]
9 10.70 o 27 0.92 ]
11 8.37 O 29 0.94 ]
13 7.05 o0 31 0.94 ]
16 5.84 0 33 0.94 ]
17 4.84 O 35 0D.93 ]
19 4.83 O 37 0D.92 ]
39 0.91 ]
DST29
Waveform A = DST30
N % D
3 33.39 1]
5 20.01 1]
T 13.78 1]
9 10.70 1]
11 8§.33 1]
13 6.99 1]
15 5.26 1]
DST30
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