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[Robert graduated from Assumption University of Thailand with a Bachelor Degree in \
Electrical and Electronics Engineering. Robert’s current projects at Power Quality
Thailand include assembling and testing PQSim 200, as well as demonstrating,
promoting and training in Power Quality products.

“We keep moving forward, opening new doors, and doing new things, because we're
\curious and curiosity keeps leading us down new paths.” — Walt Disney /




PQSIM 200™

A Power Quality Practitioner Training
Tool
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B DESIGNED BY POWER QUALITY EXPERTS WITH 30 YEARS” EXPERIENCE IN
TROUBLESHOOTING, TESTING AND DOCUMENTING POWER QUALITY ISSUES.

B A PURPOSE BUILT FUNCTION GENERATOR THAT PRODUCES VOLTAGE AND
CURRENT WAVEFORMS OF THE MOST COMMON POWER QUALITY DISTURBANCES.
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POWER QUALITY
DISTURBANCES

Surges/Transients

: ' Harmonics

Sag

nterruption /\7\7\
VUV

Faults in the transmission or distribution
line.
Connection of heavy loads and start-ups of Lightning, switching of power

large motors. factor correction capacitors Non-linear loads such
and disconnection of heavy as power electronic

Short Interruption: loads. equipment and data

Due to opening, automatic recloser of relays processing equipment.
and insulation failure. Start/stop of heavy loads, poorly regulated

transformers.

Long Interruption:

Equipment failure in the power system network,
Storm, fire, human error and failure of protective
devices.




AUTO — SEQUENCE TEST
* 9 DIFFERENT POWER QUALITY EVENTS
*  EACH EVENT SPACED AT 30 SECONDS INTERVAL.
(FOR EASY DATA DISPLAY IN THE INSTRUMENT SOFTWARE)
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PQ EVENTS SELECTIONS

USER CAN SELECT INDIVIDUAL POWER
QUALITY DISTURBANCE WAVEFORMS.




SAG (USER SELECT MAGNITUDES AND DURATIONS)
SWELL (USER SELECT DURATIONS)

SWELL (USER SELECT DURATIONS)

UNIPOLAR TRANSIENTS

BIPOLAR TRANSIENTS
PF CAP (DECAYING) RINGWAVE

ODD HARMONICS

SWELL (USER SELECT MAGNITUDES AND DURATIONS)
TRANSIENTS

phase to neutral

<
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AUTO - SEQUENCE

oD sTART EACH EVENT

SAG 50%

HARMONICS : SPACED AT

DECAYING
RINGWAVE

[ |

BIPOLAR
TRANSIENT P-N

\ /

UNIPOLAR
TRANSIENT SWELL N-G
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SAG 25%
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INPUT POWER 12 VDC N OmCm®)

VOLTAGE 0 TO 1.5 VAC FOR CURRENT SIGNAL TO PQ METER




D
PQSIM 200™ CONNECTION PORTS

DC EXTENSION
SPLITTER CAB




Connect to
PQ meter 12VDC
power jack

Tronsinnts

Power Quality Simulator

Poiwir

Harmonics

Neutral to Ground

w- i

~—

Transient

DC Power extension cord with
switch and can generate power
quality disturbance -




APPLICATIONS
PRODUCE A VARIETY OF KNOWN POWER QUALITY DISTURBANCES.

PROVIDE THE CAPABILITY FOR USERS OF PQ INSTRUMENTS TO TEST THEIR
SKILLS TO DISCRIMINATE BETWEEN IN AND OUT OF TOLERANCE
DISTURBANCES.

PROVIDE KNOWN HISTORICAL POWER DISTURBANCES TEST THE
KNOWLEDGE AND CAPABILITIES OF PQ ENGINEERS TO USE PQ METERS.

PROVIDE THE CAPABILITY TO DO A QUICK TEST OF PQ METER
FUNCTIONALITY BEFORE GOING TO THE JOB SITE.

phase to neutral
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VOLTAGE SAG /
DIP

MAGNITUDES: 10/25/50%
- Below Nominal Voltage /LA H— Voltage Notch
DURATIONS: 0.05/0.5/1/5/11 CYCLES :

Typical Sag: 25%, up to 50%.

<1 CYCLE:

0.05 & 0.5 CYCLES; VOLTAGE NOTCHING. (Notches)

5 CYCLES: is the typical clearing time Transmission level
faults 10 & greater. (Typical for distribution level faults)

IEC Standards requires a length of 10 Cycles to be captured, allowing harmonics to be calculated.
For a Sag 11 Cycles, some PQ meter designs may have difficulty in correctly recording the 11 cycle event accurately.
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VOLTAGE SWELL (P-N) &
(N-G)

MAGNITUDES: + 10%
- Over Nominal Voltage

DURATIONS: 0.05/0.5/1/5/11 CYCLES
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GENERATED BY PQSIM 200™

XPLORER

CAPTURED ON HDPQ XPLORER
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ANALYSIS & MONITORING DATA ON DRAN-VIEW 7
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GENERATED BY PQSIM 200™
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CAPTURED ON HDPQ XPLORER
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SAG/DIP 0.05 CYCLE AT 10%

Event Details/Waveforms

v v T v
100 5 Al =y = :512 samps|
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— A Vrms (val) B Vims (val) —— C Virms (val) —— D Vims (val)
L) ' I * 1 ‘ T ¥ T T T
o33 05:37:33.534 05:37:33.99 0373358 09:37.34.00 02373400
03302018
Friday

Event #2 gt 03730/2018 09:37.33 980
AN Misc
CATEGORY: Tiansiant
Phase -0 08004 Deg
A B c D A-B BC C-A

Vrms 2298 008750 007077 08831 2298 005794 2308
VPeak 3328 03888 02778 12%4
Trrms 2781 0.07818 001788 0Q.077E1
IPeak 4112 001931 001885 0.01385

ANALYSIS & MONITORING DATA ON DRAN-VIEW 7




GENERATED BY PQSIM 200™

CAPTURED ON HDPQ XPLORER
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SAG/DIP 0.05 CYCLE AT 25%

Event Details/Waveforms

. - Sel: 512-samps
8 =y 1t 7 @%
. ] 1
200 - ‘\ f w —— J}‘ Il

A \ AV \Val 228.0V
100 i j 023072018 09:38:08 344

T J T T T
09:38,08.32 09:36:08.34 09:35:08.38 09:38:08.38
03302018

aaaaa

Ewent #7 at 03°30/2018 09:28.06.228
AV Misc
CATEGORY: Transient
Phase -0.1183 Deg
A B8 c D A-B BC C-A

Vems 2299 009812 008907 008855 2299 0.1002 2305
VPeak 3320 02708 02318 1181
Irms: 2774 001819 0.01788 0.01783
Peak 4088 001931 0.01885 001881

ANALYSIS & MONITORING DATA ON DRAN-VIEW 7




GENERATED BY PQSIM 200™

SAG/DIP 5 CYCLES AT 25%

Event Details/Waveforms

v v v
L | Sel: 3096 samps
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03 3F2NE
Frday

Event 828 51 02/720/2018 10:20:44 242
AVims Instantaneous Sag

CAPTURED ON HDPQ XPLORER
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ANALYSIS & MONITORING DATA ON DRAN-VIEW 7




GENERATED BY PQSIM 200™ SAG/DIP 11 CYCLES AT 50%

Event Details/Waveforms
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125 — 02/20/2018 1031:18.18 [T
__________ e T, e
LI I IR 01182 .
0330:2015
Friday

Event #35 at 03/30/2018 10:31:18.019
AVrms Instantaneous Sag
CATEGORY: Shon Duration Instantanecus Sag

Threshald oressed 1080V

Magnitude 178V
MaxRMS 2007V
Duration 0.23 Sec

CAPTURED ON HDPQ XPLORER ANALYSIS & MONITORING DATA ON DRAN-VIEW 7
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GENERATED BY PQSIM 200™

CAPTURED ON HDPQ XPLORER
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SWELL P-N 11 CYCLES AT +10%

Event Details/Waveforms

::i: T ”?.-_eI:614453mps
wodla—pn o 1o K ALA A A A O A A B, Free sel
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g T v LY v ] U v v v U v v v T T v o
: — AV
N =r—
- V4 0 A Vims Val 288 78V }\
225 N —_— 0230/2018 10:42:48.32 |
:-:'-:--_[ AVims Val 229,18V |
3| | oa302018 10:42:48 19_J
T T — T T
10:42:48.2 10:42:48.3 1042484 1042485
DAAV2018
Friday

Event #1817 51 03730-2018 10:42:48 280
AVrms Instantanecus Swall
CATEGORY: Shon Duration Instantaneous Swell

Threshold ossed 1320V

Magnitude 589V
MinRMS 2583V
Duraticn 0.199 Sec

ANALYSIS & MONITORING DATA ON DRAN-VIEW 7




GENERATED BY PQSIM 200™

CAPTURED ON HDPQ XPLORER
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SWELL N-G 1 CYCLE AT +10%

Event Details/Waveforms

I 7 v

1

1 = Sel:515 5am
] i\ Free sel.
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0302018
Fridey

Event #208 at 03730/2018 10:58:19 348
AV Severs Peak Lim Cooss 1718 Cyc
Phase 3095 Deg
A a c D A8 BC C-A

Vrms 21732 0.1005 0.07133 8.495 217.3 0.1013 2178
VPeak 2203 08288 03704 1418
Irmns 1317 001312 001753 001751
IPeak 2270 001915 001885 0.01850

ANALYSIS & MONITORING DATA ON DRAN-VIEW 7




GENERATED BY PQSIM 200™

CAPTURED ON HDPQ XPLORER
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SWELL N-G 5 CYCLES AT +10%

Event De‘taileravefonns

Sel: 3090 samps|

I
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Free sel.
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ANALYSIS & MONITORING DATA ON DRAN-VIEW 7
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GENERATED BY PQSIM 200™ UNIPOLAR TRANSIENT P-N

Event Details/Waveforms

v w 3 v v Z v : v
%00 I | Sel. 512 samps)|
AV Val 477.4V [_]Free sel.
400 - _LD3"3-O'2018 10:50:01.582

B WANAVI A AN VAN
S FANIVE B 5 /n e

rrrrr
Event #207 ai 023002018 10.50.01 560

AVRmsDev Normal To High
Threshold oessed 8.4

CAPTURED ON HDPQ XPLORER ANALYSIS & MONITORING DATA ON DRAN-VIEW 7
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GENERATED BY PQSIM 200™ BIPOLAR TRANSIENT P-N

Event Details/Waveforms

. Sel: 512 samps|
50 Free sel
400 [~ —
. 1 \ AV al 4312V I _f"‘\
300 \ 03/30/2018 10:50:21.384 | 7
200 '{ /
§ ] / \ /
. OC ,

T e
— AV oV
1 ¥ I T I ' I
10:50:21.35 10:50:21.38 0502037 10502138
D30/2018
Frday

Event #227 at 03730/2018 10:50:21 380
AVRmsDev Normal To High
Threshold cossed 8.4

CAPTURED ON HDPQ XPLORER ANALYSIS & MONITORING DATA ON DRAN-VIEW 7

25 PowerQuality
/ Thailand LTD.




GENERATED BY PQSIM 2( ECAYING RINGWAV

Event Details/Waveforms
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Friday

Event #2180 21 02730/2018 10:£0:08.374
AV Mild Arcing Full Cyo
Phase 380.0 Deg
A B c D A-B8 BC C-A

Viens 2290 009780 0.07119 00752 2290 0009038 2290
VPeak 3314 032280 02318 1114
s 2780 001810 0.01780 0.01752
IPeak 4082 001200 0.01854 001250

CAPTURED ON HDPQ XPLORER ANALYSIS & MONITORING DATA ON DRAN-VIEW 7
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GENERATED BY PQSIM 200™

CAPTURED ON HDPQ XPLORER
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ODD HARMONICS

Event Details/Waveforms

v
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- v, A |~

T T T T T T T T T 1
11134855 i1:13:48.80 11:13:45.85
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Event®324 a1 03/30/2018 11:13:408 287
Intermediate waveform

Waveform harmonics

l T T T T l T T T T
™™D Mo Hoe HOT [T it Hil HiE HiT s 2 W23 H25
HO2 HO4 HO2 HO8 H10 H12 Hid Hi8 H1B H20 H22 HI4

. A VHarm

AV oV Al on
RMS 18483 052 223 0D
FND 22585 068 278 000
bDC 030 f.02 000 0.02
THD 2210 013 026 000

ANALYSIS & MONITORING DATA ON DRAN-VIEW 7




STANDARD SET

. PQSim 200™ 5. 3 Voltage Leads
. 12VDC Power Supply Adapter 6. Jumper Cable
& PowerQuality [EERAUNCNITINERecl S 7. BNC Connector Cable
Thailand LTD. . DC Power Extension Cord with Switch




AVAILABLE OPTIONS

8. STORAGE CASE
9. 4 CHANNEL VOLTAGE LEADS

10. 4 CHANNEL BNC CONNECTOR CABLE

E/U Powerauality 11. 12VDC POWER BANK
-/ Thailand LTD.




Octopus Cable to
drive and test

4 voltages channel
simultaneously of a
PQ meter.

4 “TR” style connectors to test
4 current channels
simultaneously of a PQ meter.




PQSim — Frequency 50 Hz PQSim — Frequency 60 Hz

Power Quality (Thailand) Co., Ltd

52/44 Moo 1, Soi Ramkhamhaeng 90,
Ramkhamhaeng Rd., Sapansoong Sub-
District, Bangkok 10240

Tel: +662 373 6824, +662 373 6340
Fax: +662 373 2532

Power Quality Inc.

642 E. 39t Place, Suite 5, Yuma, AZ
85365

Tel: 928-344-9008
Fax: +662 373 2532

Email: info@powerquality.or
Email: info@powerquality.co.th @p oo

WWW.pgsim.com
www.powerquality.org

www.powerquality.co.th
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Robert James Stewart
Electrical Engineer
Power Quality (Thailand) Co., Ltd.
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E-mail: RobertS@powerquality.co.th




