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IEC 61000-4-30 Mgt do| &5

Class A

Class S

Class B

* When connected to the same signals, will produce the same
results. Class A instruments must meet the highest performance and
accuracy requirements in the standard.

- SYet M0 CfSte] STt SEE NS BAISHSE, £ 352

x7|o|c}.

Jl)l

« Useful for statistical surveys and contractual applications where
there are no disputes. Accuracy and performance requirements for
Class S are less stringent than Class A.

- SAE 4ESH| Rt FEIE AEE + AR, HBLEE= Class A

H EI: L} EI:.

* Qualitative surveys, troubleshooting applications and other
applications where low uncertainty is not required. Class B
instruments will produce useful, but not necessarily accurate, results.
c SX|E40} 20| WHAETL W SEE AIBE & UKD, £2 HE
2 g3 ANoj= M3 & 9ict
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- H)| 2H 29 B4 ok
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PARALLEL LOADS

LIGHTNING RADIATED
EMI

Q o-

SUpPLY |—@ ¢ .- LOAD Culls

DCV,A?

U v [
T

FAULTS GROUND
POTENTIAL
RISE

Figure 3-1—Sources of load disturbances (both internal and external)
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EQUIPMENT

‘. | ,
:". . :l . :l . l -—| Voltage Channels

l LA B | © D
Y e o ® —! — Current Probe Channels
A B c D

-

POWER LINE MONITOR

Figure 6-2—Recommended power monitor hookup procedure for
single-phase applications
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¢ H7|EY BLIE AZWH  HHBH|7} s T 2L ER

EQUIPMENT

Voltage Channels

Current Probe Channels

L-—.——*——o——.—’* .o

Figure 6-3—Recommended power monitor hookup procedure for
single-phase applications with power conditioner
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EQUIPMENT

Figure 6-4—Recommended power monitor hookup procedure for

three-phase wye applications
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& 2 LE 7|&Z(Threshold) AH

Table 6-2—General equipment tolerances to assist in data capture methods

Phase voltage thresholds

Sag —10% of nominal supply voltage
Swell +5% of nominal supply voltage
Transient Approximately 100 V over the nominal phase-neutral voltage
HF noise Approximately 1% of the phase-neutral voltage
Harmonics 5% THD—the voltage distortion level at which loads may be
affected
Frequency =0.5 Hz
Phasc unbalance Voltage unbalance greater than 1%
Neutral-ground voltage thresholds
e i e e L e e e \
Swell 1-2.5% of nominal phase-neutral supply voltage !
Impulsive 50% of nominal phase-neutral voltage
Noise Typical equipment susceptibility can vary—consult operating
specifications for the affected equipment
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- World-wide power standards

o
i
o
T Applicable to 120, 120 208, and
' 120240 Nominal Voltages
o !
- N 8. 8.
e :
- S % 1 -
Voltage-Tolerance 2 . .
S— Envelope > ® Y =
— e t :
: ‘e i@ o O
: - : : ¢
1 1 Say - 1 y - 1 M |
0001 ¢ 00le 0le 05¢ le 0e & 100¢ 1000 ¢
lps Ine 3me D 05s 105 Seudy
Stte

Duration of Disturbance in C ycles (c¢) and Seconds (s)
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©OnE Ime )|E )| B . IEC61000-4-30 (SETIZ)
(I 001X H&  DIED) AN IEC 61010 {2HR2) -

PSL PQube*

- Very high performance
- Very low cost

- Perfect for surveys

- Perfect for equipment

- No Software !
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= FIISE 2
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=Q Jls (BAl $H3)

=2 230/400v

Voltage Current

AN/ DIG1

231.0v - 49 .5v

31.0v - 1.5v

230.9v . 48.0v
1.6v

M <
L-L Voltage
L1-L2 399 . 8v
L2-L3 400.7v
IL3-L1 400.9v

Unbalance
Inbal , .= %

Peak Amps
65,224
48 64
12.12A

Peak demand
41, 46hW

1 amps 22.404
23.04a

22.80

amps 4.08a

HIOIE HAl

Inbal ,,
Inbaly
nbalyy

——— =%
= =

b ¢

Energy

VA-hrs

14 49w
15.76 WA
it

194, 4kWh
216. Okvak

Carbon (CO,)

15.4g/hr

Energy

194, 4kWh
216. Okvak

OIHIE
Voltage sag

2008/11, 21
16:22:03

0. 1505«

Probe2 Probel

| LY
'C 23
A48 %8/H

(

Distortion
V[TETEET

Flicker
Pl 0.93

Per 0.75
Py 0.62

Unbalance
0.8%
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Z=Q =X HIOIF 3™ - & MH

Gonzel's Machine Shop PQube #2 - Gonsel's Machine Shop #2
Oakland, California machine shop

PQu be®

Power Standards Lab

(near Oakland Raiders Coliseum)

Refresh
Meters
Events Location: Gonsel's Machine Shop #2
PQube ID: Gonzel's Machine Shop PQube #2
Trends [ Note 1: Oakland, Calfornia machine shop
Statistics Note 2: (near Oakland Raiders Coliseum) q m Al EH
PQube Sersl Number: P002058 — o

Frmware Version: 1.2.U
Configuration

Power Configuration:
Nominal Frequency:

Nomnal Line-to-Line Vokage:
Current Transformer Ratio:

Data from the PSL PQube® by www PowerStandardg o |

i

L1-12

1213

L1311
L1 Amp
L2 Amp
L3 Amp

‘ Frequency

‘ Voltage THD
Current TDQ

RMS Flicker

Current TDD
TH1 Probe 2

Finst

-p‘
.p‘_

Voltage THD

237.9v| |

235.93V|

230.33v | |

55.23A
57.43A

65.63A !

59.998Hz |
2.4% "

3.5%

0.1

0.4/

0.3

2.4%

3.5%

23.6deg C|

36.8% RH

Power 22.20kW
Apparent Power | 25.54kVA
Reactive Power 12.45kVAR
True Power Factor | 0.87
Energy 1.301MWh
(since 2009/04/03) |
Apparent Energy 1.320MVAh
((since 2005/04/03)
Carbon 245.7kg
(since 2009/04/09)
Carbon Rate 7.23kg/h
_ Igde | 327.4Arms
PeacRMS Crent S IFESses 110 4Arms
((since 2009/04/09)
I5mnute.  98.1Arms
I<cyde 94.28kW
Peak Power s |
— ) | I-minute | 34.10kW
smnute 29.43kW
| Eeyce 94.28kVA
Peak Apparent Power Lminate | 34.10kVA
(since 2009/0%/03)
I5mivte.  20.43kVA

Internal Sensors

Ealieryvollage
Batter_y current

Battery cycles
(since 2009/04/09)

CPU temperature

4.22V
0.01A

10
62 deg C
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=2 =X HIOIH 3o

PQube Events |

Magnitude

Duration

in cornndec

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
1.13:42-10 293 PST | Voltage Dip 89.5% 0250 | Fils gt |
_< 2009/04/14 | T 14:00:00.005 PST Snapshot N/A N/A File List _I
2009/04/14 | 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 | File 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

Snapshot(HXH & EH ZH) : Snapshot Waveform

PSI www.PowerStandards com

< Snapshot
g 3t
|
‘Gonsef's Machine Shop §2
2009/04/14 Tues s~ Qakland, Calformiy machine
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Gonzals Machine Shop PQube 52

POG2058 120

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

<~ Voltage sag -
X o R e :

2009/04/14 Tues #m - Gonsels Machine Shop #2
13:37:34.933 PST

\ 4

www.PowerStandards.com

www.PowerStandards.com

Vv

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

FL s

87.9% 03175

Voltage sag

Gonsefs Machine Shop #2
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=2 ZEZ UIOIH 2" Trends / Statistics (Weekly)
Voltage Current

Trends and Statistics A
F=Ea v N &%

Start End 240V

BT L ALEAL | A | >

2009/04/06 Mon #B-  2009/04/12 Sun £W% Gonsels Machine Shop #2
2009-CW 15 00:00 23:59 Oakland, Calfornia machine shop

(near Oakland Raiders Coliseum)
Coverage 85.4%

B[yt 85.4%

Temperature & Humidity

L-L Voltage

£

g Trends and Statistics
B B

@ Start End

g HETTH Eaiecr. S 0 < i

= 2009/04/06 Mon AB-  2009/04/12 Sun EMA Gonsels Machine Shop £2

= : ; Oakland, Calfornia machine s
; 2009-CW15 00:00 23159 (e Oakland Raiders (ais::’r;}

(] [ 85.9% Coverage B5.9%

i

w o ] mE @

Thurs R Fri EWE | Sar BEA
v 0 i1t

Load duration curve
g (6]

~ www.PowerStandards.com

=
| Sun EmE
04

www.PowerStandards.com

Sun 28X
/12

Hn o 2]

= =1
Fi EBE Sat EmK Sun EME |
: 53

i =

Cumulative Probability
Bt

www.PowerStandards.com

www.PowerStandards.com

[(min_ RG] avg  FE

| =m29.8%mn | 147.8%mH

nl wiww.PowerStandards com Gonzels Machine Shop PQube #2 120

PSI www. PowsrStandards com Gonzel's Machine Shop PQube #2. 120
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=2 £ 40l 2™ Trends / Statistics (Weekly

THD & Unbalance Flicker Power

Trendsand Statitics Trends and Statistics Trends and Statistics B :
e BBRH Eh it e

start,
B

BEAEE
2009704706 von HR - 2009/04/12 S NEN
00:00 2359

Start o EREmW |

2009/04/06 Mon NE- 2009/04/12 Sum Hm /00
BT BAHEY 00:00 2359 e
2009/04/06 Mon £8~  2009/04/12 Sun ¥ur
00:00. 23159

Qakiand, Callornia maching shap.
hean Gakland akders Colseurn)
B[] di i 85.9% Caverage B5.9%
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et owe Sa03a1 oM

woew Fowerstandards com
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it EE
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Cumulative Probabiity Load duration curve
[ EUCTTT

o
5
H
&
H
§
s
3
H
H
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=82 =3 dl0ly 2™ Trends / Statistics (Weekly)

Carbon Rate (CO,)

Trends and Statistics Energy
BEHMg TR
1.519 mvah 619._8 kvAh
Start End 178.3 kWh 610.1 kWh
FETT R R 57.8 kg CO; 198 kg CO;
2009/04/06 Mon &m—  2009/04/12 Sun EWx  2009/04/06- 2009/04/09- Gonsel's Machine Shop #2
00:00 23:59 2009/04/12 2009/04/12 Oakland, California machine shop
(near Oakland Raiders Coliseum)
i) 5 85.3% Coverage 85,3%

Carbon (COz) w ( _.ﬂﬂ_’,ﬁ) Cumulative Probability
(i s B8R

www.PowerStandards.com

o Ry (A | ' 0 _.D. ==
| .jjl _.l.__x,. — - -
Mon EB— | Tues 9= | Wed M= | Thurs £mN Fri BME Sat WA | Sun EME Range

=3,
2009104706 2009/04,07 2009704 /08 2009704709 2009704710 200970411 2009704112 s

‘_

PSI www.PowerStandards com Gonzel's Machine Shop PQube #2 1.2.0
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PQube Modbus program

| MAIN PANEL - FEEDER _IN 2|
~ POube Modtun TCP/IP Connaction Modtna Metar Mot Meter Modra Merer
POube boe PO 3 O VoG C CmetGop C Posw BrogyGrow © MxGoe  © VlapeGoe ¢ CeetGoo @ Powe BregyGrow ¢ MxcGue © VlageGow ¢ CewtGop  © Powe BopyGow © Mec G
:::-n 334 jm} (OO Psts et ~] [ =] | | [raa_Power =] fon =] | [Rescove_Power = o =
EaEEY o) [ 20 =] T Aoy Scurg | Ot Scaes | [ 0000 == 5000 Mook Scaleg | Dol Scairg || [ e | 900 Aoy Scaing | Dot Scairg |
va Comnect I \ \ A ‘ ’ \ . : ¢
Modtus Seve Dwece Adden ! \ 7 \ F \ ’
Dsconrect
= | . SR - || - SN - || - NENEE -
t:“ | L1_N_RMS_Half (V) Total_Power (kW) Reactive_Power (kVAR)
Name
[RPANEL - FEECER ™ | 29100 3500 19.00
POube Commands l
ts :
280.00 30,00 18.00
: o Veror W Meto | Modbua Meter
Vo Gow  CumertGoww  © Posw fremy Goo © Mec G C VotageGow © CrertGop @ Power FregyGoe ¢ MscGop  © VolaeGow © QuetGup @ Powe EregyGow © MscGup
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