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1. AM2E 75 55 A HF

MH| B3510) M2 2 35t= HT|, UPS, DVR, QIHHE{, PCS, H|AHX 7| =X
7| Mel3a AH|2| (AC+DC) M7|EHE 2clelo 2 ZtA|, ZITHSI0], 1% Al
AEE WS, AMH nES 0|2 0|=510] o™ H| OB & ST 2N
Ad| M2 E IC3sl] FTH = 2 S st X} gt

» SA ZHA| A E 2
= UPS, QIHE, PCS, DVR &, =3 AC T7|S &1 X X|EHe| DC T7|EEH SA| ZA
= DC 57|90 &8 AC H7|EXE1 &8 DC M7|EE, ZHX|EH DC SA| EA

Ole] M3 EHEto| =A|HQl AC HI7[EE ZA|

—
» ARE AL GFAAL 2HA, 2[HE, HBIE|AE, SPDS &AF HA| 7hs

o 15 Ui 2
» SHM B ORI =8 7|F : IEC61000-4-30 Class A.
» MO X MEAE AA7|E o™ I XL 5™ 7|8 =8
» M7|OtM 22| X} 22

DA = MAZE =X 48 - IEC61000-4-30 Class S O|AF @3
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3. IEEE && Ao A7) - B¢ dH| nFA| HPl £4 B

PARALLEL LOADS

LIGHTNING RADIATED
EMI

<)\0—

ATA
cupply |—o ® o LOAD :

DCV,A?

b Leewa [T
{

FAULTS  GROUND
POTENTIAL
RISE

Figure 3-1—Sources of load disturbances (both internal and external)
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4.1 IEC 61000-4-30 CLASS A 7|&E°| =24

- 61000-4-30 Class A =™ 7|F0| CHEt7]
E OIHiIEOI = X|& A|ZHOf| CHot A
r:w =2

HOf &0 52
-30 Class A Ed.32 =H™g

1 . -
SIEMENS | FLUKE. , @ Electro Industres
L | |

. A
Q QUA':'I'??..E a-eberle L

4 seconds Phase L1
for two cycles

0.5 seconds
True RMS

E  ———

2 seconds True RMS

0% for 1 cycle
3 seconds
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4.2 IEC 61000-4-30 Class A Ed.3 74

NI B 7l WYIBY SHYWHS

« |EC 62586-1 & -2 = M|Z 74X

- HUlEse S0 TU|IEE 58 HIEE 58717

IEC 62586 Ed1




4. |58 5 &8l I/ 7l 20

4.3 O[C|M3(Ed.3) Ol M M7 HB%S
AN E= Qe HO| - D MEZ O|ls
AT Rapid voltage changes (RVC) B4l #78 3}
- R 58 A8
At 2kHz-150kHz 9| &7, &1
S

I-II

- Rapid voltage changes (RVC) 3t 2=
- 2 ZolE SEYE - 27 HE5H0 4™ 2"

true

false

1 sec
102% RVC duratlon
100%
98% ‘f" AUmax AUgg
96% 1 —

94%

stea
state

% Udin

92%

0.5 1o 1,5 20 25 30 35 40 45 50 55 60 65 7.0 75 80 85 90 9.5 10,0 10,5
QOYy = = e Ol o s e o ———— i ———————————————— —————————
time (seconds)

Note : =2t A /WAL 0| &S HES2 RVCIt OHE.




4. M7|1EH 57 &d =8 7lE 0

- ME ZH HA 4783
MF 37| Irms(¥2) and 10/12 cycle Irms - D1&Oof - SZHIAXRLDE - &

0]
o2t

- 844  Class A - £1% of reading in the range of 10% to 100% FS
= E -Irms(¥2) £ voltage Urms(1/2)0fl 2|73t H£HE

2kHz-150kHz He| &7 (HI2|FAIE)

- SH:AQIDO] HLY7|0fA “the high frequency” 0|22 FX

e 2kHz ~ 9 kHz HI=d™ . IEC 61000-4-7 Annex B — 200Hz groups

9kHz ~ 150 kHz RH{ZFEH : 200 Hz2| "E==Hl, preferably 200 Hz or 2kHz

Reporting at 10/12 cycle intervals /\ /\




4. M7|1EH 57 &d =8 7lE 0

S& 2 S P
A

= A= =2
2009/05/15 3 2009/05/15 3
00:00 23159

2009/05/15

@ gutd o=z Fotzknt B2 =3t O
ME HOI5t7| M{Z0f 7HE oo nxnt MFE=
> BEHNM IEC 7|& (61000-3-
61000-4-30)01 2|H x| L S FHSH7|E
T & oo

® SR 7= cteat 2o}

@D LFY SO Xt 102 42| 95%7 7
Metgf= Z=15HA| QLOLOoF 3._* . ‘ R—

©@ St S Xt 3X Ol 99% R E
Z[CH2LO| "F& HMtet x khv 'S Z1FSHK] GOt
OF SHC}. O 7] A, thSE Ct= 2t 20| AlArotC,
(h._ J_Lur xr Z LIEHH) - IEC 61000-4-7

© éx"x”ﬂli Efg 7* 20| dok AR O &2l
2 PQ meters 230}

@ "W E : |[EC 61000-4-30 Class A
ME &l . 256 Samples/Cycle
& DEISYH: 25Kk 2), 40KHHZE




4. M7|1EH 57 &d =8 7lE 0

- World-wide power standards

o EE |

400
LE J‘17I§201I CH$t &d[e
g 71E A 2= oA

o

300

- [IEC61000-4-11, 4-34 i
() .;%;:-EJEG;&JIE tao lilill, E]r.J.IIIl.-'EIIE..am-:!

> SEMI F47, a0 ominal Yollages

- o

- CBEMA, ITIC N @
: - -

. . 140
- ANSI (American National : P | .
. - ; H i -
Standards Institute) Lﬁ Z Voltage-Tolerance : ;
% S — E ovelope : . 99— ra -
: : : 1 .
i . . ®
- MIL ¢ 13 . = L L
1 |I : 1 : 1 | : L : 1 ]
¢ 0ol e 0ole Wle  MSe le e ¢ 10e 1000 ¢ |
lps ] Sms A e 05z 10 Seady
i Shale
Durston of Disturbanece in O veles (o) and S econds (5)
&I SEES S0l Log i Za0 2= &elg; YRS, XFiASAl2
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4. FHI7|EF 5% &8 IH JIE A - Sag, Swell BAH 7|E

KEAZ HOE OIHE M HWEAE
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5. H7|23 0|E)7] 2A 7|ZHE HE A7) - PQube3

GPS QHE||L}

8GB SD USB
Aol o & UPS1
Plug-in 2[&0[|&2 UPS(30Z)

n 0 V, 1, f, DC Ot2 27,
L LTLTUH - DI HE 2tAl =& x|

oooooo

MS1
GPS QHH|LE HZ DC 24~48V
E}EHK| A|ZHE7|ZE MEAsE S PM1

TCP/IP O|E 4!l (POE:Power
of Ethernet X| &)

15



I O

11.

12.
13.
14.
15.
15.

N EEERS]
EN50160 210 A AAM
EC B2 EN

7424

7o Bo (Paubed)

IEC 61000-4-30 Class A
IEEE1159, IEEE519

e, d7 x 20 chish 128 HEE

M 8 MZ . L1,L2,L3,N,G

MA| 2d A4 715
7|5 &

O|HIE K&t MA|ZH SA| ZA| 27t
32 GB SD 7t= 174
TCP/IP 2= Bk ME Y
HMUSZEZE0 2E PoE 7|5 U=
= OfLH
HO

2 2TEQAZ X2

A, 7 Y7 A BN
100%

IEC 61000-4-30 Class A Ed. 3
IEEE1159, IEEE519

e, A&7 2o cish 512 HEE

IS Mo & M2 8IWMK| =7t 7hs

|

=k, gk 7Y, s, XN A F 274
100/E7tX| 2 53 7ts

MX| 2 A28 M 37| ekVIEX] 7
AXfEo] 1MHz MEE, 1XK{20f 4aMHz ME 2 7ts

GPSOl| o3t £7|3t 7H5%
A, A40A B2 X9
A5 712+ W1 N 2

130%

o



5. H7|23 0|E)7] 2A 7|ZHE HE A7) - PQube3

Al, EHHA1ZE0] Jlﬁﬂ MAMSE(gift )it A2 CSVIIE &
AZES X(O|EMOZ &t XK DX (HEH OIS XIS DS,

y =2 o oc—a—I oT = e
| r= Jﬂ AIBIDI EQZ ol 2 JdHZE 0[0IX] MAZ HE SDHIZ 2l F1=0
SAIZE ZAl 0]

T AIDENO 2 80l &Xl SAl AIA" 2 Jls.




5. H7I&4 0157| & 7|£2H & HE 27l - PQube3 F2 114

- H7|BF UA

- ZX7|Z : IEC 61000-4-30 Class A Ed.3, IEC 61000-3-6, IEC 61000-4-7, IEEE1159(F 7| E A =7X),

|EEE519( X1}
- 58 MEY 2O 512 ME /1 cycle
- ZEA|CHA : 3Ak/1 A FRAZEA| L-LZF 960V77EX[(480V L-N), L-GND, N- GNDZF &€}, 50/60/ 400 Hz
-7 R2EANE S =YL =00 Y, =EH, dEA MY, Fhbs of =, DCOME R MY,
M Zetnxnt o (THD, %4 63K, 22|74, 60 VdcO|sH (B4, M0 M)A, RVC(H L34 B3I X])
DOt YEA EHX7Hs 1 Mhz (M| HF B A MY &R 8 7|8) / 2kHz-150kHz B = Fof4 57
s M UYX[HF EH . 2 E ZFO| CT HA 75 (IEC62053-22 0.2s =)
-8 MR 2€EE, N RYS, WREYILXINTDD), 9E, T, A|UE 2R THE,
o3 MF2F A O3 Q2 (AC CT XEHA]), &7t M MF Q{AZ} 8O
- O X] =EHE7|& : IEC62053-22 Class 0.2S and ANSI C12.20 Class 0.2, (W, VA, VARs, tPF, Wh, VAh, VARh)
- 120 ~ 1,200 V A7 H, HFE 5 ATT1, ATT2 S MEHA]
= GPS AZAES7|E 0|83 MA =|2™, £[4™ PMU Micro Synchrophasor 7|5 EHXj

. FaJ|s

- AAS e CSV oL GIF Tt HE = SDH 22| FFE(WE 8GB + OI21 & 8GB)0I| 3= M&
-1€, 15, VHE | X & 4F &= 30|, SA XE H|o|H XS
- A EAGAE MY X J), B4 B X|#(Web Server, FTP), SMTP, POP3 => 7 & &~ZEQ|0]

o M
~
Ik

I

bl

Ha:CXg 23 Cch17f, +60VOolE 21 & Cchg7i, Zjo] BEEZ 17|
| 7I5 (Modbus-over-TCP, SNMP, BacNet/IP, [EC61850, DNP3.0, USBZ H|O|Ef M & )

[> 1
[
re ox
N

% m
u
N
or

-2, 58, 8E, 7Y s 588 A/ &2 B W/m2)dN S48 HlS

- GPS A ZtS7|(1microsecond O|LH), SNTP QIE{Ul A|ZtE 7|, UTCK| . NTPX| &
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5.8 7|8 (Xl A3#)

Main Menu

m Voltage Power ClassA Recent Events

Date/Time  Config m — Fm 10/09/14 Voltage_Sag
N 220149 0241 sec, 0.00%

g.‘ ‘Cument  Energy  More...
- 10/09/14 SagfbecamefMaiuLSal

Language Network Advanced e i m ﬁ w 22:01:49 0.241 sec, 0.00%

———
I

System Meters Events

=7 OF

Actions  Save Data  Diagnose

‘Reboot  Eject Delete Data

Back Home Pic N/A

Power Sensors Ltd — www.PowerSensor
sLtd.com 19



5.F8 7| (BXl 23#)

Feb / 24 /] 2015
15:51:41 PST

SNTP

- e e
Feb'/(24'/(2015

23:(43: 23 UTC

e e

System Menu

120.0V

®\ 60Hz
L1

Power Configuration

el O 2

Date/Time  Config Info

Language Network Advanced

IP Address 172.17.69.229
MAC_Address 00:1D:0B:64:71:74
Gateway 172.17.1.1

Subnet Mask 255.255.0.0

FW_Ver 3.2.10.15.2.20
Model PQube3-PQ-E08N-0000
Serial P3001336

Status 58.4

O 2

Relay Battery GPS



5.8 7| (HX] 233l)

Meters Menu — Class A

=
0.25%
0.23%
0.00%

Pinst  Pst Pit heaLleg 2o 0_00‘%?
fooT)f028 [~ | O il

Flicker Unbalance Harmonics

Harmonics 2-150kHz

Max 2kHz-9kHz

0.18V @ 2.2KHZz
Max 8kHz-150kHz b

11.70 V @ 16kHz on L1-E

Power Sensors Ltd — www.PowerSensor

sLtd.com 21
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5. H7|83 067 A4 7|EXE HME 274 - PQube3 OHE

IMHz £= 4 MHz A Xl S2A D[S I O|HE

High Frequency Impulse

1,563Vpk Peak: 1563Vpk
Rate Of Rise: -7227V/ps
Total Volt-Seconds: 0.01V-s

a

Peak Volt-Seconds: 0.01V-s 220v
Joules (50 Ohm, 350 V Threshold): 0.006. f0Hz
2015/10/13 Tue Trigger Threshold: 350V
LED #1
22:49:20.628 KST 220V1P-5A
-20us -10us 48 b2d +10us +20us +30us +40us +50us +60us

+2000V

L-E Voltage

PQOIF I+

|
A

Bl

www.PowarSensorsLtd.com

PQube 4-6 AC-43
19:43:33.101 Impulse - 2015-08-07 19:43:33.000000

-ZIOus -1|Dus 554 T +1|0us +2|Ous +3|0us +4|0us +5|Ous +B|0us
PSI. www.PowerSensorsLtd.com PQube_ID P3001614 P3D01614 3.3 5C_15.08 28 ’!.
Select Quantity Type: = ' >Ll
ID_OT WAVEFORM E iy
200 \‘
C ' '\l
Select Channel Instances 150 £ ﬁ\
n - N
3 it % "
> - Y
z ny ‘.M'
< C H\
b = | ¥,
- E ohplmyrmplppynspsrity 4 ‘ i
l—' 0+ \ W
Start Date 2015-08-07 C \*, \ M
Finish Date 2015-08-08 C { w‘“‘"’
-50 — L P 3
C A .,J’VL"‘W
% b A
i — i = -100-F W A
PQView E£= DRANView®t S & ot L,
I Im e [
I ol PQDIF Y MEHIS asoLp—1 1040 4 b
-0.0002 0 0.0002 0.0004
Time (s)
Electrotek Concepts(R) PQDiffractor(R)

23



5. H7|83 067 A4 7|EXE HME 274 - PQube3 OHE

P3001336-2015-03-04 Aggregation 2kHz 150kHz.csv
P3001336-2015-03-04 Dailv 100in ClassA Agoresation.csv
P3001336-2015-03-04 Daily 2Hr ClassA Appregation.csv
P3001336 2015-03-04 Dailvy Ten Second Frequency ClassA Aggregation.csv
P3001336 2015-03-04 Statistics.csv

HZ0I It (*.pad) P3001336 2015-03-04 Trends csv

S L0|X =HdEET
AE AXHOIA A

1 |

980 Atlantic_ e

Daily Trends and 50 Sstics

P3001336 2015-03-04 Daily AN-Digital Trends. mif P3001336 2015-03-04 Trends-Stats PODIFE pad P3001336-2015-03-04 Aggregation 2kHz 150kHz.csv P3001336 TrendStathtm
P3001336 2015-03-04 Daily Flicker Trends.gif P3001336-2015-03-04 Daily 10Min ClassA Apggregation.csv P3001336 TrendStat.txt
P3001336 2015-03-04 Daily Individual Current Trends.gif P3001336-2015-03-04 Daily 2Hr ClassA Aggregationcsv P3001336 TrendStat.xml
P3001336 2015-03-04 Daily Individual Power Trends.gif P3001336 2015-03-04 Daily Ten Second Frequency ClassA Agoregation.csv
P3001336 2015-03-04 Daily L-N Voltage Trends.gif P3001336 2015-03-04 Statistics.csv
P3001336 2015-03-04 Daily Power Trends.gif P3001336 2015-03-04 Trends.csv

P3001336 2015-03-04 Daily THD-Unbalance Trends.gif
P3001336 2015-03-04 Daily Temperature-Humidity Trends.gif
P3001336 2015-03-04 Daily Voltage-Current Trends.gif
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Magnitude

Duration

in cornndc

2009/04/14 | T 13:37:34.933 PST | Voltage Dip |  87.9% 0.317 |File List
2009/04/14 | T 13:38:41.464 PST | Voltage Dip |  89.5% 0.300 | File List
2000/04/14 T 12-42-10 902 POl anf‘ar‘ﬁ Nin 20 D04 250 FM ] jct
—( 2009/04/14 | T 14:00:00.005 PST | Snapshot N/A N/A | Eile List
2009/04/14 | T 14:07:29.656 PST | Voltage Dip |  89.9% 0.225 | Elle List
2009/04/14 | T 15:00:00.015 PST | Snapshot N/A N/A | Eile 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 | Eile List
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 | File List
2009/04/16 | T 14:27:23.946 PST | Voltage Dip | 89.82% 0.192  |File List
2009/04/16 | T 14:36:49.360 PST | Voltage Dip |  89.30% 0.108 | File List

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

Snapshot(SXH-&EH Z4A) : Snapshot Waveform

< Snapshot
F 12
Gonsels Machine Shop #2
2009/04/14 Tues 251 Oaldand, Calfornia machine shop
14100:00.005 PST (near Oakland Raiders Colseun)
i Lo 0020 0040 0.060 0080 0100 =
LL Voltage £
XU g
H
H
=|@- @ H
G-Q) o
]
N 2
Current H
il H
K
=[® &
5
8 b
3
= H
<
PSL ... Gonzels Machine Shop PQube #2  PO020S8 120

Voltage sag o
R i
87.9% 0.317%" Saov
vz H

hine Shop #2
2009/04/14 Tues 23 Qakland, California machine shop
13:37:34.933 PST (near Oakland Raiders Colseum)
¢ BT am aw a5 aw 3

L-L Voltage

xR
=
S -0
rd
Cument
[
=
=l
¥ Emam 0020 0040 0257 P
Events : Voltage Dip RMS (87.9% / 0.317X)
Voltage sag ¥
-
£ 4 B
g » 87.9% 03173
2009/04/14 Tues im
13137:134.933 PST
= EEEIREE o +20m 3000 a0 5000 +6.000
L Voliage
LR
S . e
Z| |=[o-u)] we  wan 1
W-O| wm o
(=} 9. 2% 9. 1%
Freauency
L
min
—[ea | woom:
Cure
Wi
A \
min
EE) 2874 ’\W
[ o054 v
=) as8a
T e o s T

10.317]
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5. 87|&3 0|87| M 7|=HE& FF 271 - PQube3 AC,DCO|HIE

A = »
ezt Est G eztEer st %
47.9% 3.183sec é}cé 47.9% 3.183sec é}cé
220/380v 220/380%
60HZ 60 Hz
Offi Office
2009/11/09 % (rotenats | 2009/11/09 & oo ot ot
18122:44.396 KST {note not s 18122:44.396 KST {note not set)
sec +0020 0040 3163 +1203 s sec +1.000 12000 +3.000 +4.000 +5.000 46,000 o
LL e H | LL Eet £
£
£
| EEE T i
s
=@ -2 75 9B.4% b
3
\’ w-@| 4% 9B.6% 3
\J - Q-0 74.0% 97.7% %
| | | | | |
L-N Tgh L-N ®gh ~a B _N N £
o
g
".E 4
E
A4 £
10% M
i
47.9% z ‘
=
99.1% §

www.PowerStandards.com

R

Ha

97A

19.20

138

www.PowerStandards.com

15,54

ohg2a

EE HH

515V 5.30V

24.21% 24.34%

£
8
ko
2
-
3
3
ks

PQube 002564 POD2564

PQube 002564 PO02564 122 2 6



&3 057 HY 7|EH8 AF 27) - PQube3 EUE

Daily => Trends / Statistics (Weekly) => Monthly :
gl I3 0ll= 20l @2 Jis

Voltage Current

Trends and Statistics

BB AN

Start End 240w i
L iwiv AR 60Hz _JBMACHINE SHOP
2009/04/06 Mon &3 2009/04/12 Sun EWF Gonsel's Machine Shop &2
00:00 23:59 Oakland, Calfornia machine shop

(near Oakland Raiders Coliseum)

Coverage B5.4%

B} 6] &7t 85.4%

Temperature & Humidity

Trends and Statistics
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Dayly => Trends / Statistics (Weekly) => Monthly
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T

Daily, Weekly Trends / Statistics : M@lZ2g &lH| WIIE 1M B2
P oo e N

F——0
qu‘-}ﬁ = 220/380V
Start End 60Hz
2018/02/23 T8 Fri 2018/02/23 R Fri Js_Lab
2018/02/23 00.00 KST 2359 KST 3PAW_380_220V

Harmenics_Interharmenics

P3001385 2018-02-22 10Min ClassA PQ
- 018-02-22 Trends-Stats PQI

I P3001385 2018-02-22 EmbeddedReport.gif
P3001385_2018-02-22_Flicker Trends.gif
P3001385 2018-02-22 Individual Current Trends.gif
P3001385_2018-02-22 Individual Power Trends.gif
P3001385 2018-02-22 L-L Voltage Trends.gif
P3001385_2018-02-22 1-N_Voltage Trends.gif
P3001385 2018-02-22 Power Trends.gif
P3001385 2018-02-22 THD-Unbalance Trends.gif
P3001385 2018-02-22 Voltage-Current Trends.gif

EN50160 Parameters

Pass/Fail

100 Voltage 95% Pass
Voltage 100%

Pass

Frequency 99.5%  |Pass

Frequency 100%  |Pass

Flicker Pass

Unbalance

THD

Pass

Pass

Flicker

EN50160 Harmonics

RMS Voltage RMS Voltage Frequency Frequency Unbalance

95% 100% 99.5% 100%

H2 Ha He

PassiFail Pass/Fail PassiFail Pass/Fail
H21

Harmonic H11 |Pass Harmenic Pass Harmonic H31 |Pass

Harmenic H2 Pass Harmonic H12 |Pass Harmenic Pass Harmonic H3z |Pass

Harmonic H3  |Pass Harmonic H13 |Pass Harmenic Pass Harmonic H33 |Pass

Harmonic H4  [Pass Harmonic H14 |Pass Harmenic Pass Harmonic H34 |Pass

Harmenic H5 Pass Harmonic H15  |Fail Harmenic Pass Harmonic His |Pass

Harmonic H8  [Pass Harmonic H18 |Pass Harmenic Pass Harmonic H38 |Pass

Harmonic H?  |Pass Harmonic Hi7 |Pass Harmenic Pass Harmonic H37 |Pass

Harmonic H8  [Pass Harmonic H18 |Pass Harmenic Pass Harmonic H38 |Pass

Harmenic Hs Pass Harmonic H18 |Pass Harmenic Pass Harmonic H38 |Pass

Harmonic H10 [Pass Harmonic H20 |Pass Harmenic Pass Harmonic H40 |Pass
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Daily, Weekly Trends / Statistics : M ZZ AH| WIIE A &2

EN50160 Harmonics
e

EN50160 limit (100%) - A

Individual harmonic
compliance margin

Here, 95% of the time Harmonic rank 15 -‘-"'__—P

is below 22% of the max compliance threshold y |
tdbhddadlaadl -t 1ta3135
m.n.mr_y'.r;r..._‘ -y ‘. -, a o r""'m-"""mar'arm;“'m""'m'm'm T .m. 'm"" .m. .m1 'm.
| Pasere | | Peera B Pwera |
Harmonic Hit |Pass |Harmosie H21 |Pass Harmonic H31 [Pass
Harmyoree w2 |Pass Harmonic Hi2 |Pass {Harmone H22 |Pass Harmonic 102 |Pass
Havr ot W |Pass Harmonic Hi3 |Pas {Harmosic H23 |Pas Harmonic W3 [Pass
M4 |Pass Harmonic Hi¢ |Pas Harmomc H24 [Pass Harmonic Hi4 [Pas
Individual harmonic _ j/',..o W [Pos o O [Rarmowe — [P25 [Pass Wamone [ [Pas
2 Harmonic ue P Harmonio Me |Pas {Marmonc H26 |Pas: Harmonic w0 [Pas
paSS/fa'l Status Harmvonet W |Pass Harmonic N7 |Pas {Marmonic H27 [Pass Harmonic W7 |Pas
Harmoreo w o |P Harmonic His |Pas: [Harmonc wis (P Harmonic wa P
Harmonc M |Pass MHarmonic H19 |Pas |Harmome H29 |Pass Harmonic W9 |[Pass
Harmorec o |Pass Harmonic H20 |Pass |Marmonve H30 |Pass Harmanic Mo |Pass
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Daily, Weekly Trends / Statistics : M ZZ AH| WIIE A &2
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(here fails because of unbalance)
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5. 7|23 0|57| 4 7|&EX & A=

POube’d ITIC Report %
PSLv. PSLECS
Power Anal Bs NETZ & Power Anatysis \
] oo
v |11‘llli_
Start End L Start End e
2098711728 Wed 2018/11128 Wad Tanking VAT silicisncy 2020104120 Wed 7020164720 Wes Eng_Test_Wal
inote mot sei) Automated Testing

2018/11/28 00-00 FET AW ST inoie nof sei) | 2020/04/29 00.00 FOY 2389 Pov Waveform 1O Veeification

ITIC Curve SEMI-F47 Curve

) ?Qme 3 Report

GRCIE S

ITIC Events SEMI-F47 Events

Time Event Type
2020/04/29 14:3754.915 FOT Veltage Sag
2020004729 14:37:31.390 PDT Voltage Sag
2020004/29 1408:12.408 PODT Voltage Sag
2020004723 140305543 POT Voltage Sag
2020004728 13:5505.915 POT Voltage Sag
2020/04/29 135505932 POT nterruption
2020004729 13:47:10.623 PDT Voltage Sag
202004/29 13.47:10.657 PDT Interruption
2020004129 13:43:22.373 POT Voltage Sag
2020/04/29 13:43:22.390 PDT Interruption

Time Event Type Magnitude  Duration
20181128 15:06:10.233 PST Voltage Sag TT.62% 02085
20181128 11:27:36.836 PST Woltage Sag BE.TEY 09418
20181128 11:186:09, 145 PST Voltage Sag B9.55% 14675
201811128 10:32:34.753 PST Voitage Sag BE.53% 0.350s
2018111128 103234703 PET Voltage Sag 89.73% 0.008s
01BN 128 10:32:34 668 PST Woliage Sag B8.20% 0.017s
B8 103234 628 PST Voltage Sag B4.TI% 0.033s

2l

I==l=l=

effe

B

SR B

Tota Numbir of Ot of Curve Events: 0 52 A0 10H2 OMEDIX] HB o

oIr

> F=IIE CBEMA, & IR HRAl, ABCIE, MILLSTD_704E, 1399 HE H&8 Al It



6. &2 57 Ho|E| = - REHA HA|IZE ZA| /W £ HE

SO AXILICOIAH &AIZ2F g CIoIE HE2

g AXUE IJts

SA| MM 97| K|, AL HE F=7| Z[TH0.1=0(CF HA[ZF HE,
LAN A O|& 9Z = PCOf| & oAl



6. &2 57 HO|E =H — s} Sty ZA|

=IOt ot2Y : 60 A DA 0|22 ME Tl AN =022 A S&l, A, HMoS
Al

010/ = B Maximum Values
B [1-E 2kHz - SkHz
[2-E 2kHz - %kHz

o B 3-E 2kHz - SkHz

006/ -

004/ < -

= i JIRRRRARRA RRRRARRA

RN 11111114 L il EUJMJIL

1.8kHz 26t JdkHe 46k 5.8kK,
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smal sloy ZtA
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9~ 150 kHz L &

2 ~ 9kHz <

12

Conducted Emissions

PSLI sl AT

Stare End

2018/01/30 om0 maT 23w e

L1-E 9kH=z=-150kH=

i
somms |
Toras0 30
Torar0h 50
- Max Values

2018/01/30
2018/01/30  Tue

20w

oal

o3 Ay 10
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6. 2 53 HO|E| 3} - s} StRY ZA|

L-E 2kHz-150kHz Conducted Emissions

: »zs.oov}

' I 26.00v |

- g' 2250V |

Permanent emission FaAs up e 20.00v1

signatures m'““‘?“"’mg'mil. g 17.50V I

IR it | G 16.00V)

s v e A | 12.sovl

9 10.00V |

ot 1o Mt b el Y ; i : 1 7.50v (1

e M 57—5.00\“{

| | T T T T A M i | 2.50v (4

| Rt b e s o e e iq.sov(:

kM | [ N Pl | P (9 Rl I e o —y R
00:00 02:00/ 04:00 0820 08:00 10:00 12:00 14200 1600 1800 20000 22000 23:%9

2016/02/01 Mon Daylight emission
Daylight emission %
& PV inverter signature

PV inverter signature:

ends at sunset

starts at sunrise
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6. 2 53 HO|E| 3} - s} StRY ZA|

= roubes | | . Trends/Statistiken

P | frommsaat
Power Analyss U Trends/ Statistics

Start Ende
Start End

2015/12/950i Tue 201511271501 Tue

2015/12/15 00:00 23:59

Car battery charger:
signatures during charge cycles

rem
(nota not set)
(note not set)

>0.50V (=11408¢V) Max Values

030V 1114deY) 5.82Vpk (135d85V |

045V (11308pV) 10kHe L1E 541
—

L-E 2kHz-150kHz Conducted Emissions

0. 40V (11206 V) SaHZ - [4.35Vph (133508pV)
0.35V (11aepv) | 150hHz | 18kHe L1-E §:41
0.30V (11008 A AV nk IRV
0.25V
020V

0.158V
0.
003V

www, PowarSemsarslid.com

L R ) .

<0.06V

(25 3 i 00 10:00 12:00 14300
2015/12/150i Tue

37



6. 2 53 HO|E| 3} - s} StRY ZA|

L-E 2kHz-150FHz Conducted Emissions

150kHz

¥

4

v

G0kHz ' { é
| rn ;

Wiyl i, | e 3

b i (R LT W deyolo ~—Rews, dLAN? 1200+ Powerline ;

| "

2kHz
0000 0Z:00 0400 0620 08:00 10:00 12:00 14

R |
e 4
N
{ii N
B

0,05V [94UBpV) 3
<0,06V (<94dBpV) | I
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6. 8 5% H|O|H 3} - AC/DC, N-G He SA|ZA|(F 7| E=4t2)

A = »
ezt Est eztEer st %
47.9% 3.183sec é 1 ; 47.9% 3.183sec é}cé
220/380v 2201380
60HZ 60 Hz
offi Office
2009/11/09 % (rotenats | 2009/11/09 & oo ot ot
18122:44.396 KST {note not s 18122:44.396 KST {note not set)
sec 000 #0040 163 2203 s sec 1000 +2.000 3,000 +4.000 5,000 +6.000 =3
LL e H | LL Eet £
g
w) §
4 HH <
s
75.1% 98.4% b
g
\’ w-@| 4% 9B.6% 3
W)
\J - Q-0 74.0% 97.7% %

wwwi PowerS andards.com

oI
L-N Tgh L-N ®gh _--—-----
- -
> A4 El0)
1L0% 1 2%
47.9% 97.1%
99.1% 99.4%
7.4% 97.6%
-y -
T -
Ha HH
60.02H2 60.04 Hi
| | | | |

R

www.PowerStandards.com

HRa

Ha HH

www.PowerStandards.com

\/

www PowerSt: idards.com

PQube 002564 POU2564 PQube 002564 PO02564 122 3 9



6. 2 58 HO|E 3 - 2=, &, 7|®F A

== paubes ||, . TrendsiStatistics
Pal Power Analysis

220/380v
Start End §0Hz
2016/09712 Mon 2016/09/12 Mon Korea_PQube3_J&D
2016/09/12 00:00 23:59 Seongnam-city, Kyungkido Korea

JED_PQ_CT_Lab

Probe A Temperature

.PowerSensorsl td.com

S 95 %]

; 100%75 ) 20.0 ) 40.0

0.0l

Gu:00 02:00  04:00  08:00  08:00 ;:insnmwxzz.n;n"u.nn 16:00  18:00  20:00  22:00 2369 = %0f day -1+ Range
50% 26.7 ~ 27.0°C
= IEC 61000-4-30 Min | Avg | Max | 95% 26.7 ~ 27.4¢
Event [ 1-sec | 267°C_  |mm 27.7C | 76C | 99% 26.7 ~ 27.4%C
B Reset 99.5% 36.7 ~ 27.4¢C

Probe A Humidity

PowarSensersltd.com

2 955
; 100%,5 {%RH) 40.0 {%RH) 80.0
0.0
Go:00  02:00  04:00  06:00  08:00  10:00  12:00 14:00  16:00  18:00  20:00  22:00  23:59
2016/09/12 Mon D iy =OEED
50% 49.5 ~ 60. B%RH
“ IEC 61000-4-30 Win [ Avg [ Wax | 95% 48.3 ~ 61. 5%RH
Event [ 1-sec | 48.3%RH  |mm  S5.4%RH | 618%RH | 99% 48,3 ~ 61, 5%RH
5 Reset 99, 5% 48.3 ~ 61. 5%mH

Probe A Pressure

1040.0/

1020.0
hPa
1,000._0|
hPa

880.0

PowerSensarsltd.com

© wwwl

00:00  02:00  04:00  06:00  08:00  10:00  12:00  14:00  16:00  18:00 20:00  22:00 235
2016/09/12 Mon

= IEC61000-4-30 Win T Ava T Wax |
Event [ 1-sec | 1.0032hPa  [mm 1.004.9nPa | 1,008 3hPa |

™  Reset




6. 8 5% H0|E 318 - X|Tl(Seismic) ZA|8 TSHA

Probe A Seismic Disturbance G
/|

A'\
PQube'3  [|n
||V
Power Analysis

-0
12/20.8xV
60Mz

2015/08/17 Mon Redding 12 kV
PQube3 SN 3001033
06:49:25.875 PST

-4,000s -2.0005 +2,000% +4.0005 +6.000% +8,000%

Acceleration X

Min Max
w| X |947m/s* 951m/s® -

Acceleration Y

Min Max
= Y |-053m/s* -0.18m/s*

www.Power Sensorsitd.com

cceleration Z

Min Max
-l Z |-0.12m/s* 0.12m/s’ &

www.Power Sensorsitd.com

Acceleration Vector

Min
9.36m/s*

Max
9.54m/s*

sorsitd.com

www.Power

- : : :
-4, «2. 15 = N X !
000 20005 gEaggsaTE 20008 44,0003 +6.000s 48,0008

m www.PowerSensorsLtd.com PQubed PI0010II 3.3 5A 41



6. 82 578 HIO|E 3 - 35 TSLA| MM

é.l-

c3x5-X,Y,Z 4

0x

ASHAH ZAl e E

-4,0005 -2.000% P134.10.04] +2.400% +4.0005 ~6,000% +8.000%

Probe A X Acceleration

M Max
| X [-3.90m/s” 2.20m/s7

www P ower

Probe A Y Acceleration

Min Max
w| Y |-1.06mJ/s* 0.70m/s?

www . PowerSansorsitd.com

Probe A Z Acceleration

Min Max
- Z [-099m/3" 0.20m/s7

www P ower Sensorsbid.com

Frobe A Vector Accsleration

Min Max
| A |000m/&* 4.21m/s*

www.PewerSensorsltd com

W

.4.0005 -2.500¢ m +2.400¢ +4.000s 6,005 480005
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7. 38 YH - = X ¥R %MI Elﬂ

2016.7.30 Ol ELB#1 E& O|HIE XAl

&M O =

0ol ELCB &4 R,T&at &g

TErTmEE ~0.050s ~0100% ~01505 +0.200% 02505
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g, BWY, IXI
HE EH LO0|X MY S
- UPS S7IxI HY, HF HE

—_HlH, =

H|of EH|

L
St L1 L2 L3 N
““ 380Vv/220V
v ® @ -
’%35{
MRS
Frofector
L

- QIH{E| AZAIS
CME|EE7] ZHA

(PQube3 ¥ &)

ACout V, A

?

MR ES7:
“ToaFo| o4t

MZX| Mgt
O|HI E EFX]|

DC 48 ~ 2,400 V

A 7hs
— sux /1J11/
QIE X|ZVALDA| CHX|H 2t
dsoest MR /Y 7ts.
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7. 248 — UPS, AVR, DVR, 27| PQ &A| 84

Wiring Diagram: UPS Monitoring

Source In UPS 23 M2 &F L& 2fAl

L1 B

UPS &8 &, 8F 2FAl — Power Quality

Load Out
B L1

L2

L3 -

g

]

@ UPS

g
d

L2

> L3

Esargie et Upiseam volage wg
Dowmirasm vollage thowing U ride-thwough
POWR 3 gerwiated Guph - 1o SOMTWare requesnd)

VA

1

Gl

SRR

PQube3e

Oargle et Upies voliage SpUin
Upntream voRiage 1hOwIng 358 voltage A
POt 5 gerwiated Gragd - 1o 10T ww e regared!

ATT2
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7. MUY — MM QIHE|, PCS ZHA| M%] W

Existing 20&3;% CTs
o} o} U . 4 Ls

J19F BioHT| SE“ - Ls KEPCO

@ ; - Ls L|ne

AN ) Tf /7 o= ordsE
XD (1A)
e Plls
7 i
L High-Accuracy
5A:0.333VCTs
- £ | [ [
c 7L JENL L L AL N
MTHEOU X2 kWh meter PQube 3 PV
OItHH (PCS) (utility-installed) F_—
‘ ml eg &g, I
AN AN ANZ E ['—‘]_l?l o .

| B o
= -ToNmwonk » (_ Modbus

o =

"ATT2 =

- (=]
O E=

DC &S5 (100 ~ 1,200V )

! | P8I Power Standards Lab

BLOCK DXIAGRAM - EARTH
LEAKAGE CURRENT MONITORING
FOR LIGHT RAIL APPLICATIONS

[oes -
' 47
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7. E 44 : VCB, ACB, UPS ™4dlof AdX|3 PQube3




7. 5 84Y . vcB ®W'd0f HAX|$ PQube3

PT =22900 : 190

CT = (400 : 5) X (5 : 0.333)
=400 : 0.333
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7. 5 8YWH . HIYHHI| &Al

PSL Micro-Power-Quality Monitoring of Split-phase Backup Generator

® ATS ®
0 O L1
L" ot L2 "
on s
O + b
1 BA% DIESEL
a9 BACKUP
Pox GENERATOR
mr STARTER DIESEL
Vix STORAGE
L Q TANK
STARTER :
BATTERY
P51
O
[ ——
| o] |
s |
¢
® Ultra precise yoltage and current mmgupm@m onall Voltage FUNErE Analog
phases, plus neutral and ground, feeding load
@ Current sensors on utifity and genetator souces to Inputs Inputs Inputs
determine supply to load
© Generator starter battery woltage and current monitoring
provides indication of battery status Pst
(® Generator [uel tank diesel volume monitoring
© Temperature and vibration monitoring of genstator PQ u be 3
ghwes indication of changes In operation over time for
pradictive maintenance,
® PQube 3 connection to natworks allows immediate
notification (with pictures) when events happen, plus

daily, weekly and monthly trends. Also, real-time status
on cell phone or computer 4

To Network @
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Figure 1. PQube 3 Transformer Monitoring Schematic

o & E

&5 m L3 To Load
@ L2
Po— E — L1

Monitoring Examples:

- Transformer Secondary
3-Phase Voltage and Current

- Unbalance

- Oil Temp, Condition and Level

- Ambient and/or Transformer
Temp

- Transformer Vibration

10C - 240 VAC
50-86C Hz

Sensors Used:

- A: Pressure Sensor ' )
- B: Temperature Sensor scceccococe
- C. Temperature Sensor e ==

- D: Moisture Sensor

- E: ENV2 (Surface
Temperature, Humidity, and
Vibration Sensor)

- F- ENV2 (Ambient
Temperature, Humidity, and
Vibration Sensor)

® r‘lv‘l

l

]

Local Alarm Indicator 53



PoL

SkHz
oozo0

PQube’3 i
Power Analysis |

2019/02/26

T

0zz0  04:00

FAVAV

06z00

A

A e
20198/02/26 5LAY 2018/02/26 5123

00:00 KST 23:59 KST

T

L1-E 9kHz-150kHz

Powerstandards.com

oE00  10c00 14:00 w00

zowmz;zs 3hasl

N-E 9kHz-150kH

1800 om0 zzmoo o 23ise

=Rt | P Re] @-?;J LOIE &3 ALK L0[X
=4 JdE - ASHHUAM HS olle] o8 | -
A EdolH SZdIM A2 24 .

I-Al-l

XA : 70kHz HE UM 17V peak &

2815!02/26

T T
e

>1.00V (>120d8pv)
1,00V (12008pv)
0.90V (11338pv)
0.80V (11838uY)
0.70V (117dBuv)
0.60V (1168
0.50V (114dBuv)
0.40V. (112dBuv)
0.30V (110a8pv)
0.20V (10648 pv)
0.10V (100d8pv)
<0.10V (<1008 V)

21,00V (>120880¥)
1.00V. (120d84V)
0.90V (119Buv)
0.80V. (118dBuY)
0.70V (117dBuv)
0.60V (116a8pv)
0.50V (114d8pv)
0.40V (11208pv)
030V (110a8pv)
0.20V (108a8uY)
0.10V (1004Bv)
<0.10V (10048 V)

21.00V (-120dBv)
1,00V (120d8pv)
0.90V (1198 pv)
0.80V (11838pv)
0.70V (117a8pv)
0,60V (118a8uY)
0.50V (114a8pv)
0.40V (112dBuv)
0.30V (110d8uY)
0.20V. (108dBuY)
0.10V (100dBpv)
<0.10V (<100dBpY)

Max Values

9kHz -
150kHz

17 86 Vpk (145dBuV)

17.91Vpk (145d8uV)
76kHz L1-E 9:36

TakHz L1-E 1246

17.74Vpk (145084V)
T4kHz L1-E 0:34

o
i
il
Max Values
0.00Vpk (-infaBpv)

OkHz L1E 0:00
9kHz - [0.00Vpk (infagyv)
150kHz | OkHz LTE 0:00

0.00Vpk (-nfaBuv)

OkHz L1-E 0:00

|
i

Max Values

2kHz -
9kHz

0.07 Vpk (37aBpv)
2.0kHz L1-E 23:09

0.07 Vpk (36dBuv)
2.0kHz L1-E 2323
6.07 Vpk (36dBpv)

2.0kHz L1-E 23:10
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PQube3d
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o1 20
a0 1. PQube30| A BIBHE AL W SR (7% ~-15% HE)
AN 2. N WMA| ZEEX|0| N ZLAZTF 80| 1 w22|7} o
Heds 3. 2MH{EE =0 ARAzol 2|7 AT
4. ZEFX O HLEHEE FEH ZEAZAM 2|7t g
5. 2/M HEE L2028 HE

AC 220V
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7. H8WY - EN50160 F7|EE HIIE1AM &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

Jﬁ 1 Limitation: For systems with a synchronous connection to an interconnected system

EN50160 Requirement Measured frequency Result
99.5% 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.jsdata.cokr

82.40Hz

. 56.40Hz
EN50160 Compliance Report - FAIL
Day 2012-01-02
"Characteristics of Voltage at a Network User's Supply Terminals: Limits and Values"

JSDATA Test

Frequency Distribution
SYYNAY 185 HI|BL 58
FYzYm AU 3|A
MZEE 1355-8H%|
HER
MEEHA
wwwi.jsdata.co.kr

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

wwwi.jsdata.co.kr wwwi.jsdata.co.kr
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ENGR1BE Section 422:6: VoRage THD EN30160 Section 4.2.5: Voltage Harmonics

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

Limitation: Under nomal operating conditions Parameter defiion: [ minute mean RS values of each indvidual hamanic votage.

EN50160 Requirement Measured L1 THD Result Lnzon Unde o operatmg andions
95% of the time: THD < 8% 117% PASS
L1-N Harmonics Table
Odd Harmonics
Total Harmonic Distortion Trend
Not multiples of 3 Multiples of 3 Even Harmonics
8.00% : Orter | EN30160 Order | EN30160 Orer | EN30160

5% value | Result 08% value |  Result 5% value | Result

ho| I ho| i ho | lmi
By | 60% | O96% | PASS | H3 | B0% | OR6G% | PASS | H2 | 20% | 00M% | PASS
HE | 0% | 0686% | PASS | H3 | 1F% | O306% | PASS | M4 | 10 | 001% | PASS
HIU | 3% | 063% | PASS | HIG | 0% | 0491% | PASS | MG | 0% | O0T% | PASS

H3 | 30% | 028% | PASS | H2I | 0% | OM2% | PASS | HE | 0% | 00% | PASS

B | o [ oo | pass [ W | e | Lot Ho | 0% | odn | Pass
fro | 1 [oamn | pass [ A [ e | 006l AEATES

AR K| 0% | 00T | PASS

0.907% fam P ik M s Ao A P e i | B0 | 1% | A1 [ PASS Hio | 0% | 008 | PASS
ol , | | | | ‘ K | Nore [ 0dist AEAITES
1725016 112672016 1/27/2016 1/28/2016 1/28/2016 17302016 1/31/2016 H3t Nore 00T HIl 5% 0008% PASS
—u FegDen Ty [ e | 06 AREETES

KT | Nore | 07t KA |0 | oo | eass

Total Harmonic Distortion Distribution

HIG | None | 0.009%
H | None | 0010%
HO | None | 0.010%
K2 | Noe | 0.009%
K4 | None | D01%
HI6 | None | 0.009%
HiB | None | 0.009%
HAD | None | 0.008%
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L1-M Harmonics Chart (Avg)

poube s |1, ITIC Report
Fsl Ih:w..- n....ly..'l. i\ll Ve N
0008 Start End P
0.033 2018111128 Wed 2018/11128 Wad Tanling VAT1 sffichacy
=t 2018/11/28 00:00 PST 2399 PST sttt
0.078
36— 0.009
[0.055
H-Joon
0.064
320002
0.072
30-jfjo.0m0
0.074
280010
D.115
26 0.008
0.111
24—§o.00s
0.073
= 22-fooor
g 0.112
O  20-foo0s
18 Jfo.012
0.240
16 0.016
0.191
ol - ITIC Events
12-fo.on # Time Event Type Magnitude  Duration
0.631 (1) | 201811128 15:06:10.233 PST Voltage Sag 77.52% 0.208s
1040012 (2) | 201811128 11:27:36 836 PST Voliage Sag BE.TE% 09418
9.326 @ 20iariii2a 11:15:09.145 PST Voltage Sag B9.58% 146Ts
8 0.018 {a'] 2018/11/28 10:32:34.753 PST Voltage Sag BB.53% 0.3508
0.586 [ 20181928 3234703 PST Voltage Sag B9, 73% 0.008s
6 omT (6) | 20181128 10:32:34 669 PST Voliage Sag B9.20% 0.017s
o (T) | 20181128 103234 628 PST Voltags Sag B4.73% 0.0335
4 0.013
0.666
2004
0 02 04 0§
§ ) : Total Number of Events: 7
[%] Total Number of Out of Curve Events: 0
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8. I E= A
» PQube

~ WHA HO|] UPS U QIH{E| &
CIelwxE RS AsEs 2

2 ACH®, DC MR R SA| ZA
A=t Sele HANS U UPSE, 2alE

= - 1 H,
— XEHLUMA SA AR ZA|
E81S7| UW™T| AY|, SEHIAXE ZAHA A
— BtM & =154KV HE A SHEKDN
— 154KV 2%
HY/OMMESHE, TIEQHAERZ, LSHM, OtAtS| 22tA A0S H, STADZE, LGEH A

AMMEEIR, MESQUAY, SAMY, AN B, LA, CHMMA CIEHEM SUAX E],

— FAHIDC MIE

. SHE A}, SHSAIME], OLA|OtLE IDC, AHF IDC, STXAt S3ME, F7t7| 425 M E
— AT ol X|

Y SEENA (LSHM ), MFSHEX|, 24, LSAHE ESS
— GHEX|EH| M ZAt

. mEA, KPS (SEMI F472),
— SATH] M = At

A EEXH EQ AR, SOYHEE, 22 &
— A SHEEEALE, StEMI|AFLR, MY sty MEN UMY, LGEAATA, 2, LSHEMA

—

T4, OCIHTA, LS

-
>

> PQube3 ( PQube3e, PQube3v )

- dXzts, od, sl F, MOIMCIA&X, HIetAI0lZ, 2012, 40t, 2A4I10(, 2, WA

- HOIZECEAXILIOE, OLOIZEHIZ, &, BUHZEE A, OtAIGIZ22tA, HALLL0IE 2AALS,

- ROZFEZSAIDC(0tOHE), SKB (OIOHEIDC), S 4HY, S, AMAMSAEDXEHDIE, HOIEIDI=,

- SdINUHESRZ, LSEY, OtAE!, JAH T, FA, &dH)|, 4E2Z&, OtEAASZ, CIOIAIA, MOIHCIE XL,
HENAIAR, &fE DI, OIZHEE,

- BRERUA, 4R, HRFAZAYF,

o

SHEICHEZAL R EZA,
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http://www.powerstandards.com/Download/PQube_ABS_Certification.pdf

September 18,2018 “XMJ|ZA K| ZI| £0F EC&M 2018 STH| & 44"

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

EC&M
Product of the Year

2018 Category Winner

Alameda, CA - September 18, 2018 - Power Standards | ~. (PSL), a leader in power quality, energy
monltonng and data analysis, 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 a 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



https://www.ecmweb.com/2018-product-year-gallery
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10. QubeView(PQMS) 27 ; M5 += U H|O|H FLOW

E?asi OubeVieW Configuration Example
\/ QubeView At c'?l}’t? Ay T
Ej AAZ EA 2k
T

Data Base

csvate sqL DB

7|71 HAIZL A2 EE i H| 2
PQube #1 * MYSZIRA MBI HEY ZA| ACV,LF
o AC, VL F

#2 = Rectifier 12 V. I, FO HHE{E] /1 I
PQube #2 Rectifier 2184 V, I, F HE{2| DC V, I and DC V
ACV, LF

3 = =58V, o HiE{ 2] I £k
PQube #3 UPS =3 V, I F HE{2] DC V, I S

PQube #4 = OlH{E =B ACV,LF
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10. QubeView(PQMS) 27 ; M5 += U H|O|H FLOW

 Device Tree / Time

Time period:

| From ...to ... VJ
From: To:

| 5/ 172016 | | 5/31/2016 |

HIERARCHY

events available in this time

Activate the Time Bar frame




10. QubeView(PQMS) 27 ; Ml += U §|O|H FLOW

M3 ZAjot7|

« Rooftop Solar Site in Croatia

22w Ve B

[ | [

5108 - s \‘- ) t e wan s e
M s & FEAE 25 ¢ wE
iy — o WE R

T B [w] M-E Voltage[V]
Tt [w| L1-M Voltage[\W]
[w] L2-M Voltage[V]

[w| L3N Voltage[V]

Now have some fun o 20 Voteoen) Switch from RMS

e
. L2 Curmrent[A,

try turning all the channels on e To Waveforme==[7j

[w M Cument[A]
[w] E Cumert[A]
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10. QubeView(PQMS) 27 ; Ml += U §|O|H FLOW

A=)l It Ef2 82 bl = &5 Jis

Rooftop Solar Site in Croatia

&
23 i nE Q':.

Click-hold, then draw a box
around the two RMS voltage and Zoomed Graph
current, release the click.
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Energy Xli'2'8 £t

PSL Main Service Entrance June 1&2 2016 Comparison

i ﬁ Rooftop Solar

H ﬁ Household Consuption

]
4

“‘ EN =]
B Bud

x
ENERGY MANAGEMENT

|[ week |[ Merth |[ ¥ear | O 1period @ Companson C
1000
‘000
000
£ om0
1000
00 I I I I I I _
1000 I I I ] —_— _|
000
3
o8
1 Sun am am am dam M Bam am Gam Ham Jam am Rm Rm Rm Pm aRm Rm Bpm rm Spm Hpm Upm =l
lay 2016 Time
< 5/1/2016 > M| 5 172016 [F~ || Cument
>
3000
1000
‘om0
5000
é 5000

000
1000
000
ooo
o

2Mon am

Spm tpm pm
lay 2016

5/ /2016 @~ Curent

Click on the Energy Icon

hange from Month to Day

Choose May 1 & 2 73
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mll

e
o

Power Sensors Ltd

A Dvrmben of Pawer Stasdards Lab

QubeView|admin] (demo)

Ideal Energy Profiles Rooftop Production

e Yy 'Ex Q'&‘

ENERGY MANAGEMENT

':-: 20§ Y. £20% s l" D

Y
Chart 1
.

5t Lant Yeur Lagt Perod P Wi - P W = Ve Lan s Las h Law Va Lamt

Devoe e h an W Fea s Pan s Plan g W - Your Wh Year
- == ” 2127 17321 iz 1300 162260 %000 7R N

| £52 . 0 3
Demo
e m‘_ .. Roofiop Solas - (Faal Exesgy) S20016- 560016
= — —_— m— — —
e Houssheld Conpgiion i Kot prothe SQ00MS SBO0S SM2018 SAL SB2018
2000
§ 75t Mon Boance E

Red indictes outsidethe idealcurve:

Click on Rooftop Solar device

Click on the Energy Icon

eese the middle graph button
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EN50160 E1 A &M 7|5 X &

« PSL Main Service Entrance

QubeView[admin] (demo)

22 Ny sEE

X
COMPLIANCE REPORT

| Generated report Profile: v
General set ings le: | ENS0160LY D+ Q

Report directory C:\QubeView\Reports
Report sect an layout

Report file name 1EN 50160 LV ‘

= -
X
=l Demo
Report
E Rooftop Solar

Click on file to open:

ﬁ Household Consuption

. - Ii’:b'f LI
[ —JIPs. Main Entrance EN 50160 LV.docx
4

Generatt now Schedule generation

Date range

From ...to ..

From: To:

4/25/2016 v, $ 5/31/2016 ~ |

Selected weeksf| 5 G remio dyovien! < Cmmm——
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10.. QubeView(PQMS) Al ; O|HIE O] O Q! =4l 3} H
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De|of H2! - cietP1=3 B2 AR - Windows Internet Explorer
BEI=E QUE %l 2335
Yy SHED. AT B2 . 2] Mipe o G =25~
o - [hat x‘_i fEM - B e QMR - R HIOIAE) » O ERO) - T

OpX[2 AHI0|E: @F 23:34 iimlite i iasi ey e e AT 7 TF 0= v
& (25) 2014/10/27 A Y& H = ol =7

- . . e
PQube_Songwon_Ulsan - 2|4l E11M -S... 22:36
O|H Y HE HAIX[Z|NE ~HSIRASLICE....

17H At

~ yjj0212@taihan.com 2% |
PQube-2014/10/27 14:59:27 - =2t™.. 1502
#=7tE St - Taihan Cable PQube...

A
pqube@deloss.cokr Al 9‘ @ *
PQube-2014/10/""_ gt 2 J.laps 12:07
Snapshot-A- 4| & ‘4,..n PQube...

—1 8 ?‘, O\O,ts.co.kr ? %
0\, v~ (U14/10/27 12:00:00 - Snaps... 12:06
/L .apshot - Asiana LV-1 General Light...

PQube-Email_2008-10-29 13:56:32.501 - VoltageSwell - L..
PQube-Email_2008-10-29 13:56:32.301 - VoltageDip - Loc.. £ Z
pqube@deloss.co.kr 2%

PQube -2014/10/27 12:00:00 - Snaps...  12:06
Snapshot - Asiana UPS OUTPUT-1 208...

v pqube@deloss.co.kr 2%
PQube -2014/10/27 12:00:00 - Snaps... 12:06
Snapshot - Asiana LV-5 IT-1 PQube...

pqube@deloss.co.kr 78 ¢ R PQube-Email_2008-10-29 13:47:45.357 - VoltageSwell - L..
: @ e
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— 2 A, FTP,
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FHUBE
www.jsdata.co.kr

support@jsdata.co.kr

st=2UH JIIEZZ PQube3 21 & MOIE : www.PQlook.kr

M7|2Z M2 MO|E : www.PQube.kr
PQube 7HY| : http://cafe.naver.com/PQube
O/= PQube3 MO E : www.PQube3.com
MMM A PQ B MO|E : http://map.pgube.com
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