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Figure 3-1—Sources of load disturbances (both internal and external)
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4.1 IEC 61000-4-30 CLASS A 7|&9| =24
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" |
[*_‘ QUA”TRDL 4-30Class A Ed.3 QUSAE A

Defining Aelinbillly
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for two cycles

True RMS

time...
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0% for 1 cycie'
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4.2 IEC 61000-4-30 Class A Ed.3 7§ ™

A|°‘|_||' xx—| 7|% X-ljlﬁjq KI—II:II—I:HE
IEC 62586-1 & -2 = NI& FZAX)

H7lse S0 H7IE22 58 8782 58717
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4.3 0| C|d3(Ed.3) OflM *Iﬁt HEgd=

-4l BS SR WOl - 1 FHE=E 0|F
At Rapid voltage changes (RVC) MAl ™3}
- A HE 58 8w
At 2kHz-150kHz |9 58, &1 HE

Rapid voltage changes (RVC) #83t 2t=!
At X O|E| ZFHEIH _ 27)l0| Gl O] AFSto| 27
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. FME AN ™A A3
- ™37 37| Irms(¥2) and 10/12 cycle Irms - 1Z&0ot - FZHAXO - 2EHY

- E8AY : Class A - £1% of reading in the range of 10% to 100% FS
£ E -Irms(¥2) = voltage Urms(1/2)0] 2/H3I0 =7 E

- 2kHz-150kHz | &7 (H|2|FAtgh

o SE : AQIIO HZCH7|O|M “the high frequency” =O|=2 FX

« 2kHz ~ 9 kHz H¥[=TH : IEC 61000-4-7 Annex B — 200Hz groups

9kHz ~ 150 kHz HLUZEHY : 200 HzS| HE==Hl, preferably 200 Hz or 2kHz

Reporting at 10/12 cycle intervals /\ /\

0 200k 4.00k 6.00k 8.00k 10.0k 120k 14.0k 160k 16.0k 20.0k 220k
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- World-wide power standards
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-5 WEY A0 512 ME /1 cycle
- ZEA|CH AL 34k 14 MUAZEA|, L-LZF 960V7IEX| 480V L-N), L-GND, N- GNDZt F 2, 50/60/ 400 Hz
- 7| 2N S =YL =AY, =78, dEA MY, Fhb ofF, DCOtEE MY,
Mt Zet Dzt 8 (THD, XA 63Xh, 22|71, 60 VdcO|st (B4, M08 MR)ZA|, RVCE Y S A HZ LX)
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M ouUXx|2 =™ . BE E59| T 92 7H5 (IEC62053-22 0.25s &F)
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o3 MRY 2L =28 H (AC CT MEA), =2 B, TR 22 8ol
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Main Menu
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Date/Time  Config Info
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System Meters Events
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System Menu

Feb / 24 /] 2015 ;s:ov
®\u Z
15:51:41PST

Power Configuration Model PQube3-PQ-E0BN-0000
SNTP

- " e e &M Ee T Serial P3001336
Feb / 24 / 201 5 Status 584

3):(43): 23 UTC @ S ——

Date/Time  Config Info

FW_Ver 3.2.10.16.220

Language Network Advanced

IP Address 172.17.69.229 Relay Battery GPS

MAC_Address 00:1D:0B:64:71:74
Gateway (IVATAN

Subnet Mask 255.255.0.0

B O I
Power Sensors Ltd — www.PowerSensor
sLtd.com 20
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Meters Menu — Class A
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® HE (i

Flicker Unbalance Harmonics

Unbal Zero Seq

0.05V

0.05V

0.05V. 0.00A

0.00V .O'OOA IHarmonics 2-150kHz

000V, 000A & ™ e e

0.00V. 0.00A

0.18V @ 2.2KHz

iz-150kHz

11.70 V @ 16kHz on L1-E|

Power Sensors Ltd — www.PowerSensor
sLtd.com 21
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IMHz £= 4 MHz A A| 2 A

220v
60Hz

g pubes /\ High Frequency Impulse
? l Power Analysns'uW _____ 1,563Vpk Peak: 1563Vpk
Rate Of Rise: -7227V/ps
Total Volt-Seconds: 0.01V-s
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Joules (50 Ohm, 350 V Threshold): 0.006J
2015/10/13 Tue Trigger Threshold: 350V
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220V1P-5A

-20us +10us +20us +30us

+2000V

L-E Voltage

+40us

+50us +60us
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ol e M
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P3001336-2015-03-04 Daly 10Min ClassA Aggregation.csv
P3001336-2015-03-04 Daily ?Hr ClassA Aggregation.csv I
P3001336 2015-03-04 Dailv Ten Second Frequency ClassA Agsoregation.csv
P3001336 2015-03-04 Statistics.csv
H=2| M (x.pad) P3001336 2015-03-04 Trendscsv

980 Atlantic e

Daily Trends and St ¥stics

P3001336 2015-03-04 Daily AN-Digital Trends.pif P3001336 2015-03-04 Trends-Stats PODIF.pad P3001336-2015-03-04 Agoregation JkHz 150kHz.csv P3001336 TrendStat.htm
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2009/04/14 |

T 13:37:34.933 PST

. Voltage Dip .

Duration
in cornndc

| File List

Events : Voltage Dip Waveform (87.9% / 0.317X)

Voltage sag
B R

87.9% 0.317%

2009/04/14 Tues im
13i37:34.933 PST

Gonsel's Machine Shop #2
Oakiand, Calfornia machine shop
(near Ozkland Raicers Colseum)

S

L

2000/04/14 | T 13:38:41.464 PST | Voltage Dip | 89.5% 0.300 | File List
2009/04/14 | T 13:42-10 203 DST | Unff‘aw | w—\ 1 250 Ei i
—( 2009/04/14 | T 14:00:00.005 PST | Snapshot |  NJA N/A | File List I
2000/04/14 | T 14:07:29.696 PST | Voltage Dip | 89.9% 0.225 | File List
2009/04/14 | T 15:00:00.015 PST | Snapshot N/A N/A | File List
2009/04/14 | T 15:43:20.375 PST | Voltage Dip |  89.5% 0.050 | File List
2009/04/14 | T 16:00:00.003 PST | Snapshot N/A N/A | FileList |
2009/04/14 | T 16:01:48.490 PST | Voltage Dip | 0.2% 8.247 | File List
2009/04/14 | T 16:14:57.135 PST | Voltage Dip | 0.2% 8.272 | File List
2009/04/16 | T 14:27:10.739 PST | Voltage Dip | 88.64% 0.167 |FileList |
2000/04/16 | T 14:27:23.946 PST | Voltage Dip | 89.82% 0.192 | File List
2000/04/16 | T 14:36:49.360 PST | Voltage Dip | 89.30% 0.108 | Flle List

\ 4

7 T
¥ B31:34.5% 0o

Events : Voltage Dip RMS (87.9% / 0.317X)

14100:00.005 PST

2009/04/14 Tues 481

Snapshot

i

Snapshot(MXH&HEH M) : Snapshot Waveform

_PMACHINE sHOP |
Gonsels Machine Shop 82

Gakland, Calfornia machine shop
{near Oakland Raiders Colseun)

L Vohage
HIRAIRE

\ 4
®

il

Curent

(1NN
3

PSL wpouerstansards com

Gonzels Machine Shop PQube #2

PO02058 12.0

Voltage sag
e FHL R BT
X g . 87.9% 03175

2009/04/14 Tues &m-
13:37:34.933 PST

som e 5
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Daily => Trends / Statistics (Weekly) => Monthly
adl 1% 0= 220 28 Jis

Voltage Current

Trends and Statistics

FEESEE T g £\

Start End 230%
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PSL Micro-Power-Quality Monitoring of Split-phase Backup Generator
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N 3 " e
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CHARGER _| BACKUP
Do GENERATOR
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® '
=
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® ultra precise voltage and current measurement on all i s

phases, plus neutrad and ground, feeding load Vokage il .fm.‘alf.rg
(® Cusrent sensors on utifity and generaton sources 1o inputs Inputs inputs

datermine supply to load

© Generator starter battery voltage and current monitoring
provicdes indication of battery stalus NI

® Geresatar (uel tank diesel volume monitoring

@ Temperature and vibration monitoring of gensator PQu be 3
ghwas indicatlon of changes In oparation oves time for
pradictive maintenance,

® PQube 3 connection to networks allows immediate
notification (with piclures] when events happen, plus
daily, weekly and monthly trends. Alse, real-time status

on cell phone or computer 4 A
I\ L2 N i To Nem\o{k@
To Load
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Figure 1: PQube 3 Transformer Monitoring Schemuatic

P —— E L3 To Load
ﬁ L2
- E L1

Monitoring Examples:

- Transformer Secondary
3-Phase Voltage and Current

- Unbalance

« OiIl Temp., Condition and Level

- Ambient andor Transformer
Temp

- Transformer Vibration

Sensors Used:
< A: Pressure Sensor

- B: Temperature Sensor

« C. Temperature Sensor

- D Moisture Sensor

- E: ENVZ (Surface
Temperature, Humidity, and
Vibration Sensor)

* B ENVZ (Ambient
Temperature, Humidity, and
Vibration Sensor)

=T Meitwerk /S Mooarr

Local Alarm Indicatar 53
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7. 5 8YWH - EN50160 F7|EE HWIIEDAM &Y 7|

www.PQube.com www.PQube.com
JSDATA Test - Day 2012-01-02 JSDATA Test - Day 2012-01-02
EN50160 4.2.1: Power Frequency

Nominal Frequency: 60.00Hz

Parameter definition: Mean value of the fundamental frequency measured over 10 seconds

Ji | Limitation: For systems with a syr it on to an interconni d system
EN50160 Requirement Measured frequency Result
89.5% of day: 59 40 Hz - 60.60 Hz 59.97 Hz~60.03 Hz PASS
100% of day: 56,40 Hz - 62.40 Hz 59.97 Hz~60.03 Hz PASS

Frequency Trend (Hz)

- Frequency
www.sdata.cokr

62 40Hz

EN50160 Compliance Report - FAIL
Day 2012-01-02
“Characteristics of Voltage at a Network User's Supply Terminals: Limits and Values"

JSDATA Test

2358

Frequency Distribution

Fgzgen,d 1865 7|82 53
SY2YmAYEI A
MEES 135584 %]

M=
AE2EEA
www.jsdata.co.kr

80.1Hz 60.6Hz

3-phase 4-wire Wye/Star
220.00V 60Hz

www.jsdata.co.kr www.js data.co.kr
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NGNGB0 Sectlon 42.5: Yoktage THE EN50160 Section 4.2.5: Voltage Harmonics

Parameter definition: 10 minute mean RMS value of THD. (Avg)

Limitation: Under nomal operating conditions Parameter definion: 10 minute mean RMS vakies of each indvidual hamanic voliage.

EN50760 Requirement Measured L1 THD Result Lo Under ol et ondions
95% of the time: THD < 8% 117% PASS
L1-N Harmonics Table
(dd Harmonics
Total Harmonic Distortion Trend
Hot multiples of 3 Multiples of 3 Even Harmonics
8.00% Order | ENSO160 Order | EN3O160 Order | EN30160

95% value | Result 95% value |  Result 5% value | Result

h [imit h limit h [imit

H | 60% | 0696% | PASS | H3 | 5% | 0666% | PASS | H2 | 20% | 0014% | PASS

A | 0% | 0586% | PASS | H9 | 13% | 006% | PASS | H4 | 10% | 0013% | PASS

HI1 | 35 | O6%% | PASS | HIG | 0% [ A% | PASS | HG | 0% | OMT% | PASS

HI3 | 30% | 028%% | PASS | W2 | O3 | OM2% [ PASS | HE | 03% | 0018% | PASS

HIT | 20% | 0.240% PASS HT | None | 0.495% HO| 05% | 0012% PASS

9 | 15% | 041% | PASS | HBB [ None | O0.084% M2 | 0% | 0ot1% | PASS

3 | 15% | oamw | PaSS | M| None | 0030% B | 0s% | 00y | PASS

0.90% p—mm M P A N AN e N Vi | 5| US | O | PASS HIE | 0% | OM6% | PASS
000% { | , | | | H9 | Mone | 074% HiB | 0% | 0012% | PASS
17258016 12672016 112772016 1/2872016 112972016 17302016 13172016 H3 Nore 00T X0 05% 0.008% PASS
=— Flag Data B35 | Mone | 0050% H2 | om% | oo | pass

BT | None | 0478% H | 0% | 0000 | PASS

Total Harmonic Distortion Distribution

He6 | None | 0009%

H2 | Nome | 0.010%

H30 | None | 0.010%

H3Z2 | Nome | 0.009%

Hd | None | 0011%

H36 | None | 0.009%

H36 | None | 0009%

K40 | None | 0,008%
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Order h

40

2

28

26

24

2

20

L1-N Harmonics Chart (Avg)

0.856

02

04 06
[%]

¥ ITIG Report

Start

End

FONBIT1/ZE W

2018/11/28 10:00 P57

J0TE/11/28 Wed
1389 PST

ITIC Curve

BSNETZ

"
o -

nav

L1

Tenting VAT] sliscsmey
[nate nat set)

I natd Bot St

B8

ITIC Events

Tima
15:06:90.233 PST

Evant Type
Vaoltage Sag

Magnitude  Duration

T7EL%

02085

H18/M11/28

11:27:36.836 PST

Voltage Sag

BB.TE%

L1515 0

201B8/11/28

11:16:09.945 PST

Voltage Sag

B9.55%

1.467s

F1B11/28

k3234753 PST

Vollage Sag

BE.EI%

.3508

0181728

32 IAT0S PST

Voltage Sag

B9.TI%

0.008s

2018/11/28

13I234.669 PST

Voltage Sag

9.20%

00178

201811728

103234628 PST

Voltage Sag

B4.TI%

0.033s

Total Number of Events: 7

Total Number of Out of Curve Events: 0
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September 18,2018 “FMJ|Z & H|=J| 20t EC&M 2018 S5 A 2 A"

PQUBE 3 POWER ANALYZER'S UNIQUE DESIGN AND BENEFITS WINS
POWER STANDARDS LAB AN EC&M 2018 AWARD

EC&M

Product of the Year

Alameda, CA - September 18, 2018 - Fower Standards L =. (PSL), a leader in power quality, energy
monltonng and data analy5|s today announced that its POube® 3 power analyzer has been named by EC&M as
the 2018 Winner for Metering & Monitoring Equipment

The PQube 3 provides a rare combination of power and environmental monitoring in a sleek form factor for use
In @ broad range of industries, including semiconductor tools, data centers, industrial equipment, utilities, and
medical systems. PQube 3 delivers the right information in real-time to the user's inbox, enabling ongoing
system health monitoring and rapid root cause analysis when needed most.

https://www.ecmweb.com/2018—product—year—gallery
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CONFIGURATION MEASUREMENTS REPORTS
SETTINGS DOWNLOAD (scHEDULED /
AND ARCHIVING ON DEMAND)
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_ - i OUbe Scan Configuration Example
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£ TR e i . " — y e e ACINUTCE
i Lv PQube #2 = Rectifier 22 V, [, FS} HiEHE| DC VW, 1 and DC W
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Device Tree / Time

I From ...to ... v]
From: To: [
| 5/ 172016 - || 5/31/2016 |

HIERARCHY

Activate the Time Bar

Time period: |

a W Trends

3 Ev

Click Here

To accep

events available in this time

frame
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« Rooftop Solar Site in Croatia
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| ) — ‘ | oA \' \1

{ lv] N-E Voltage[V] ) ) ) )
lv! L1-N Voltage[V] : ' Do
v L2-N Voltage[V]
v L3-N Voltage[V]

Now have some fun Zherprmsar Switch from RMS
S —=—>

. | L2 Current[A] T W V f r
try turning all the channels on Gy o Waveform=—)[7j
v E Cument[A]
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Lt il
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HED| IS SE 3L HD 20 24 0t &

Rooftop Solar Site in Croatia

Click-hold, then draw a box
around the two RMS voltage and Zoomed Graph
current, release the click.
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Energy | 2% 22|

« PSL Main Service Entrance June 1&2 2016 Comparison

m Zem
Tne

Click on the Energy Icon

hange from Month to Day

Choose May 1 & 2
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QubeView|admin] (demo)
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Click on Rooftop Solar device

Click on the Energy Icon
se the middle graph button
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EN50160 E11A| &M M 7|5 NS
« PSL Main Service Entrance

QubeView[admin] (demo)

<2 tE
REPORT
il G ted rt . "
6 i 53172016 | General seti ings oneras oo Profile: | EN50160LY D.+ |

Report directory C:\QubeView\Reports

Report secti on layout :
Report file name |EN 50160 LV

- _ |
- X
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I
ERuohopSoiar

Click on file to open:

e Household Consuption

= ———_—li';""‘l
[ —JlPsL Man Ertrance EN 50160 LV docx
4

Generat now  Schedule generation
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From _..to .
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4/25/2016 v, ‘\ 5/31/2016 ~
Loz el L ivin i iiiondinl

Selected weeks] 5 (i ravin dyvmen:  Cmm———

lick on the EN50160 Icon

Change the period to 7 Days and click OK

Click on the EN50160 LV.docx 75



10. QubeScan(PQMS) 27| ; il ++= ¥ G|O|E FLOW

A S=E 0 2 BEHNM S5 Al 5fF HO[H =2
2 - BeloF I - (S22 tHEHI 22| AH2A! - Windows Internet Explorer

QO @E I mE ©YE ¢ = S
& BAWN- DEACE AN - 218 - (30K
| 1 HE -

T — BEM - §I = SIH(E) - [P HOIRE - 3 ERQ - 7
OFX|S} QIHI0|E: @4 23:34 1 [[LYEAUIE [[= =/I/Is] (TSNS R
2 (25) 2014/10/27 A ¥ HE whr 37
—_— A M AstelmAo] BF! 0L XESY UWHE WodR.
pqube004@pqube.kr ®
PQube Songwon_ Ulsan-2|Ml E11X -S... 22: 36 PQube-Email _2008-10-29 16:17:16.365 - VoltageDip - Loc.. & 2008/10/3009:05  74.87KB
0“}" 15'~ ﬂ'||A|I| E|§‘L|§ 'JF"HOl' qu---- PQube-Email_Meters — Location_Name 2008/10/30 03:05 1.73KB
S - c PQube-Email_2008-10-29 16:16:28.599 - VoltageDip - Loc.. [ 2005/10/30 09:05  74.78KE
yjj0212@taihan.com 2%
PQube - 2014/10/27 14:59:27 - &78 . 15:02 PQube-Email _2008-03-17 15:21:47.108 - VoltageDip - Loc.. 2 2008/10/29 17:57  74.52KB
_f}_?_l-xd%bo}-oi. Taihan Cable PQube 04 PQube-Email_Meters - Location_Name O 2008/10/29 17:56  2.26KE
9\' (74 PQube-Email_2008-10-29 16:13:10.419 - VoltageSwell - L..
pqube@deloss.co.kr )\\ @ *

= PQube-Email_2008-10-29 13:59:59.890 - VoIt Dip - Loc.. &
PQube -2014/10/" é"/\’ _naps.. 12:07 ube~cmal oltageDip - Loc

Snapshot-2-" | % .n PQube... PQube-Email_2008-10-29 13:59:28.600 - VoltageDip - Loc..

r_ 5 O\ ~S.C0.kr ? %
ol € T L014/10/27 12:00:00 - Snaps.. 12:06
s .apshot - Asiana LV-1 General Light...

A\

PQube-Email _2008-10-29 13:59:27.775 - VoltageDip - Loc..
PQube-Email_2008-10-29 13:57:45.634 - VoltageDip - Loc.. [
PQube-Email_2008-10-29 13:56:32.501 - VoltageSwell - L.. &
PQube-Email_2008-10-29 13:56:32.301 - VoltageDip - Loc..

pqube@deloss.co.kr 2% PQube-Email_2008-10-29 13:50:13.714 - VoltageSwell - L..
PQube-2014/10/27 12:00:00 - Snaps...  12:06

Snapshot—Asiana UPS OUTPUT-1 208... PQube-Email_2008-10-29 13:50:13.440 - VoltageDip - Loc.. |

PQube-Email_2008-10-29 13:48:58.725 - VoltageSwell - L.. ]  20085/10/25 14:01 1598
v pqube@deloss.co.kr 2 * PQube-Email_2008-10-29 13:48:58.483 - VoltageDip - Loc.. ] 2005/10/23 14:00  73.55K8
PQube -2014/10/27 12:00:00 - Snaps...  12:06 PQube-Email_2008-10-29 13:48:13.440 - VoltageSwell - L.. T  2008/1025 14:00  1.59K8
Snapshot - Asiana LV-5 IT-1 PQube...
PQube-Email_2008-10-29 13:48:13.299 - VoltageDip - Loc.. U 2008/10/23 14:00  73.62KB
— pqube@deloss,co.kr @ < PQube-Email_2008-10-29 13:47:45.357 - VoltageSwell - L.. [ 2008/10/29 14:00  1.59KE e
& 2IE * 100% -

AZEQ 4 4;];"?5'2 o © %6 27 11:54

76



11. 7|C{ =0}

OF =X

A== o] HI0IE] HIOIASE

JISE £8, dAl

X
—

A

8J
=
KO0
A
oK
H
K0
(¢b)
=
[ —
o)
oF
~
| @)
B0
KIO
ol
KO0
S
=

Xt
o

5 N3

Adi

= g

g o

=l

AMlOo&
—1—

=

Ed

7
(i

)

3

X
(=]




HlWw g=

(== |

o J|2 MIIZE 2ZA =F (S5 M3ES)
- =AY, AT, i, R/FSHEE, 98, 0C HY/AF £, SEHE
— Y2/x=2H/32F EIE, DX} S2lA

-2, 8 5F

- 2 N, FTP,
_ MAIZHZA S FIZ : MODBUS JIs (0.1E0(CH AAIZH PCOIl CHEZ T =)
o Z|0H =2 Rate / 1 MOI2 £/ 256 ME2 20 512 M=
o OIHIE EAI AAIZERIZ Jls A AR SEH SAl A8 Jbs
o UPS A2t HIZ 0 92 | = 201 302, 602(S )
o MKl I}'e =8 X gt AIZE KB =R
o [-GND?Zt =0|X 2-150kHz =& El=s s
o XY, ZXE FIEEH, RS, o2 MIA =t s
o RVC (22 FOHE ) =X =9t s
o Ol =4 0§ e WA 109H 2094
SD3IS 0| Bioy USB tH el
0 XF HHOd HFEEH
= bizel X3 GIOlE =d =8 (0|S= O[HIE J|==X) OIEA =X 2S)
o EN50160 MIIZE HI} B0 M K& ATES0Z AA BE + AANA A2
o ATEQ AFRE . o
(E8 T2 )20l QubeViews KA SHEH) e e

78



=
—

o 7|2 M& 7ls
- 702 1P EINH TS
- FTP. MODBUS 7|5
- 74 EH| oY ME 7S
- Y7k =7 2 EHE NS

—_— . —

o g7k Z7|¢ EHE NS
gH 27 o5, T 7ts)

o MY A=7| PQDIF oty 7|

o EN50160 H 1A =t

o H|O|E &Yy

o O|HX| AHE H|w Sl Z==np x|

o F7} HIE

OH

PQube(3) QubeScan
NE € MY (M T E)

s
275
CERRTENELRES
£7}s

PQViewZ 75
PQ Reporter2 Ztd
NEHoZ Al
=7/ts

TS AS

ts

ts

ts

NS S (2
s A8 Ms

MEO| A XS4 &
’ts

4 BojE0Y 24

79



J1

(BN R
www.jsdata.co.kr

support@jsdata.co.kr

St=2LH EIIEZ2Z PQube3 2 & MO|IE : www.PQlook kr

M7|2Z ME MO|E : www.PQube.kr
PQube 74| : http://cafe.naver.com/PQube
O|= PQube3 MO|E : www.PQube3.com
HMA PQ B MO|E : http://map.pqube.com




