DETAILED SETUP INSTRUCTIONS
PQ MONITORING MODE
DRANETZ-BMI PX5/PG4400/PV440

PURPOSE: This document provides detailed configuration/setup instruction for the Dranetz-BMI
PowerXplorer PX5, PowerGuide 4400 and PowerVisa 440 power monitors when used in the Power
Quality Monitoring mode. The document is organized with discussion/explanation/instructions in the left
column and the appropriate monitor screen in the adjacent right side column.

Memory Card Installation (Firmware version 4 and above)

—y

The Compact Flash (CF) memory card MUST
be installed in the upper (top) CARD SLOT #1. Top View <IE 89e, . ©
With firmware version 4 and above the bottom '

(lower) Card Slot #2 is no longer used.

Front View

Rear View

Bottom View

DO NOT USE
SLOT #2

Drawing 1
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Monitor Hardware Configuration (3-phase, 4-wire, wye)

The line drawing to the right shows a 3-phase 4-
wire configuration with Neutral-Ground being
monitored on Channel D and stackable jumpers
used to connect neutral on each of the phase
channels.

Drawing 2 — Voltage lead configuration using
stackable jumpers for a- 3P4W application with
N-to-G on Channel D.

Picture of actual voltage wiring and use of
stackable jumpers for the neutral.
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Photo 1 — Three-'phase 4-wire using stackable
jumpers for multiple neutral connections and
neutral-ground connected to Channel D.
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All current probes will have an ARROW
somewhere on the probe. The current
clamp/probe should always be installed with the
ARROW pointing toward the LOAD.

Installing current clamp/probes “backwards” will
result in negative power (Watt) readings.

Photo 2 — Flex current probe connector showing
ARROW.

Connection Verification

This activity assumes that at least initial monitor configuration has been completed and that the correct
current probe selection has been made. In addition the monitor must be connected to an energized
circuit ... hopefully one with a load.

The SCOPE, METER and PHASOR selection Power ¥ 4.0.33 5.1 FHS_sSIMOOOD Dec 29 B9
are used toverify correct physical connection of i i i et

N N d . . . CIRCUIT T“FE: 2 Fhose Wye -
the monitoring equipment to the circuit being EEE"D‘EEYE:-C-?F-‘-?- E200lL ey B -,

monitored.

Trend Events Reports Preferences

| START-SETUP

Screen 1

The SCOPE function displays the real-time

waveforms for voltage and current if the monitor Aits om
is connected to an energized electrical circuit.
E 120.2 ¥O
1018 AO
The voltage and current readings are
summarized in the box at the left of the screen. C ja0.3 ¥o : : A A .

The channel display can be controlled through B) G028 T
the CHAN tab at the lower left of the screen. :

Frequency

SHEH Hz.
Verity that the voltage and current waveforms EE.8E Ha. ‘
make “sense” for the circuit configuration being 50.00 ¥ Div 50.00 A Div
monitored. Chan CkPng | Exit

Screen 2
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Next touch the METER icon on the menu screen
to display the live meters.

Verify that the voltage and current meter
readings are appropriate for the circuit being
monitored.

Select the POWER tab along the left side of the
screen to display the power meters.

On the POWER meter screen verity that the
WATTS are positive. A negative value generally
indicates that a current probe has been reversed
or that there is a reversal in some current probe
wiring.

Touch EXIT to continue.

On the main screen select the PHASOR icon to
view the real-time phasor display.

Verity that the voltage phasors are in the correct
clock-wise rotation and that the phasor pairings
are correct...the voltage and current phasors for
each channel should be pointing in the same
general direction. If a current phasor is pointing
in the opposite direction from the voltage phasor
this is an indication that either a current probe is
reversed or that the current phasor is not paired
with the correct voltage phasor.

Standard‘{I]istnrtinn\'{llnhalante\{Userfreq\{nduanted\

Easic

Comp Basic H ].EE.B ].E]..B
rewer ||B| 128.3 181.8
__|c| 12\.3 191.8
D| 4.985 4._999
Enetay

Harrmonics H_E EBE- 3 "
B-C 269.3 *
Flicker E'H EBE.B #*

# Derived walues —

| Exit

Screen 3

Standard‘{ﬂistnrtin

baIancef“serfreq\{nduanced\

Easic

fero 1.1 1.8
Pos 128.35 181.%8
Heg 1.2 1.8
H-P 1.8% B8_89%
2P 1.8% B.9%

RM5S ©.8 a.a

Comp Basic
2.29K F5.772K H0.882 [-0.882
Poluer
2.23K F6.252K -0.858 [0.860
Demand
12.25K 6.295K F0.858 [-0.858
Eneray
- — 24.92 | <0.01 L.000 [L.000
Earmnnics
Tot| 31.81K | 36.74K —18.32K 0866 0.866
Flicker oo
TR
Exit
Screen 4
H 1262 ¥ H 0.0° 40,00 LD 20,00 AT
1812 A m 28.1°
FELE
E 12B.2 % O 239.3°
1818 A g 270.0°
E 1262 Vv H 11%.1°
1618 A g 149.1°
D 4985 v O 360.0°
4999 A g 0.0°
Imnbkalance
Yolts  Amps

Screen 5
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Detailed Power Quality Mode Configuration Programming

The following section takes the user through a detailed step-by-step configuration/setup of the Dranetz-
BMI PowerXplorer PX5, PowerGuide 4400 or PowerVisa 440 monitor.

Initial setup/programming is always started from
the MAIN MENU screen with the START/SETUP
bar at the bottom.

The monitor may be programmed before or after
it is connected to the circuit to be monitored. In
any case it may be necessary to review the
recorded monitoring data after a few hours/days
of monitoring activity and adjust threshold values
as needed...think of it as “tuning” the settings to
the site being monitored.

Start by touching the START/SETUP bar.

The next screen to appear will be the START
MENU with 5 selections. Using the WIZARD
SETUP is recommended for all initial setup
activity.

NOTE: "If the monitor has already been
programmed then MONITOR SAME CIRCUIT
would be the selection. Selecting the “wizard”
again will require complete reprogramming.

Touch WIZARD SETUP to proceed.

The CURRENT PROBE SELECTION screen will
appear. If monitoring in a 3-phase situation
select SET IDENTICAL.

PowerXplorer W 2110 5/H FHE_SMODOD Oec 25 @3
MONITORING STATUS: OFF D
CIRCUIT TFE: = Fhase Wye @ @
MEMOFRY CARD: SE00 ME Free - B
FILEMAME: Powcr HElorer Site . .
CHWCLES SAVED:
JOURNALS LOGEED:

Scope Meter Harmnnlts Phasor

\ e

n, A

us =

Trend
Screen 6

Automatic Setup (Power Qualityl.

izard Setup.

Monitor same circuit.

Load setup termplate from card.

Load data from card.

TR
Ezxit
Screen 7
C t )
Current Probe Selection
Scale ’ a
Factors H hther. Scale: 1.000 | Change
Circuit
Tupe f ]
Momninal B ther, scale: 1.000 | [“change
Yalues
Mode of C lother, Scale: 1.000 ' !
Operation h | I'Ehai
Monitoring ’ a
Mode D lother, scale: 1.000 | [“enange
Advanced
Options P T =" 3
Memory |7 Enable Currents i Set Identical
Card L -

e | S |

| Hext

| Cancel

Screen 8
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Touch CHANGE from the screen to display a Current
scrolling menu of pre-programmed (scale factors e
are set automatically) current probes. e ABC D:
(o)

Circuit
Type

Dther, Scale: 1.000

Hominal
Yalues

HMode of
Dperation

Monitoring
Hode

Advanced
Options —

[ |
YT [~#| Enable Currents [ Ser Identical
Card \_ )

s e |
| Hert | Cancel

Screen 9

If the current probe you are using appears on Current Probe Selection

the list it may be selected by touching the menu T |
entry which will highlighted...make sure you e =
have selected the correct menu entry. RR3035 (Range2), 0GR

RR3035 (Range3), SEAGEA

Torch OK to continue. 3000XL, RR3025A (Rangel), 2GR

3000XL, RRIDISA (Range2), ZEEA
!

3000%L, RRIDISA (Range3), JHEEAR

RR602S (Rangeld, cB8A |

RRG603S (Range2), COEA

J LN

—

LDK ‘_ Cancel
Screen 10
If the current probe you are using does not Current Probe Selection
appear on the menu and there is no equivalent | =
entry you may use the OTHER selection to her ges ca-000 |
manually set the appropriate scale factor. TR2500, TRZ500A 18A-5HEA FHS L
TR25301, 1A RMS
To determine the correct sale factor for a current TR2510. TRZS10A AH_1A RM
probe divide the full-scale range by the probe’s )
full-scale output. Example: 6000A range with a TR20198, 1A-3@ER RH>
3V output would require a scaling factor of TR2520, TRZ3200 SHO0-S0060 FHS
600073 = 2000. TR2021, 1A-3B8A RMS
Some probes will list their output as so many TR2022, loR-1ameR Ri IL

volts/amp. Example: 0.5V/A translates to 1A seale S

resulting in a 0.5V output... 1/0.5 = 2000.
Screen 11
Touch SCALE to continue.
1/5/2010
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The touch key pad appears to allow the
appropriate manual scale factor entry.

Enter the desired scale factor number and touch
OK to continue.

The selection menu reappears.

Verify the correct scale factor entry and touch
OK to continue.

The CURRENT PROBE SELECTION menu
should appear. If the entry is correct touch
NEXT to continue.

Current Probe Selection

-
Dther, Sc3 ( laa_ ) _L;
TRZ500, T . . l_
TRZ501, 1A r‘{21{31
TR2510, T «1000
TR20196, 1 E E E
mRzsz0, Tl T 5! (o) (&
TRZ0Z1, 14 & 8 & ﬁ’
TR2022, 14 { ) E | T
. e -
| Scale | OK | Cancel
Screen 12

Current Probe Selection

Other, Scale: 100.0

TR2500, TR2500A 18A-SEEA RMS
TR2501, 1A RMS

TR2510, TR2510A BA-18A RMS
TR20196, 1A-3208H RS

TR2520, TR25208 SE0A-2SEEEA RMS
TR2021, 1A-26A RMS

TR2022, 18A-1823A RMS

Eam:el

L]

Screen 13

el

Factors

A B C D:

Circuit

Current Probe Selection

Tupe Dther, Scals: 100.0

| Change A

Horninal
Yalues

Hode of
Operation

HMonitoring
HMode

Advanced
Options

@ Enable Currents

Mermory
Card \_

@ Set Identical

-~
Hext ancel

Screen 14
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The SCALE FACTOR SETUP screen should Current
appear. Probe Stale Factor Setup
?::Ilenrs Yolts Amps
These scale factors are only used if the monitor Circul A [|1.nuu l|1.nnu
is to be connected to the output of potential N“'"f : , -
transformers (PT) in the case where voltages Values B [|1.nuu [|1.nnu
higher than 600Vrms are being monitored or the Hode of . o
secondary of other metering current fperation || o ([1.000 (J1.000
transformers (CT)...typically the 5A secondary Loy oo . -
of metering CTs. pdvanced || D |[1.000 ([1.000
Dptions
Generally these values should remain a shown. a1 =,
Touch NEXT to continue. i
| Prev Hext Cancel
Screen 15
The WARNING message will appear pe | -
WARHIHG? Improper connection of this
Read the message and touch the ACCEPT to S eet Cele [p o) 00 e
FhysICal arm or a fire hazard.
proceed‘ F!Isn:\1E cc\nngc_tinn of I_':his ins'_:r'l;lmﬁntNmu_st biz-
Flectrical Code (ANGI/NFPA 72-5088) or any
other additional safety requirements applicable
to wour installation.
it
Ups Installation, operation, and maintenance of this
Mo instrumant must be performed only by goalified
M Fersonnel.
Ad The Hational Electrical Code defines a qualified
Dpi| | PErson a5 one familiar with the construction and
N ;?:-eotl.\?:dnn of the equiprment and the hazard
.l ‘ ‘Accept L
b A
Screen 16
The CIRCUIT TYPE SELECTION screen will - ™
1| 2 Phase Wue
appear.
Scale T
e
If the meter is connected to a live circuit it will E c i ﬁ=:>
automatically detect the circuit type. If not ""’ | >|:I“
connected then it is necessary to use the Values A : a
CK.T 1] touch k_eys to changg the circuit type Mode of (500 000 Ge0 6he) '
which appears in the upper right of the screen peraon —A— —f— —— —f—
and the schematic will change with each circuit ponitoring || — — =
type a ; | Scope | Phasor | Cktt = | Ckt
Dp:ii::::: EEIE:ECtEdD}?S: 2 Phase wEe -
altage equUence
The box below the diagram indicates the circuit Card || [ urrent )
type detected and if the voltage, current and i " 3 3
| Prev | Hext | Cancel
sequence are correct. The current must be at
least 10% of the probe range to indicate OK. Screen 17
1/5/2010
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The SCOPE and PHASOR touch keys may be Current — - K
- s 2 Phase Wy
selected to view connected waveforms and
phasors to aid in determination of any . - ﬁ =
connection problems. Circui o B
: R
Meminal >|:~
Yalues H
Hode of
Operation l'jb.?% Qm Bt
Honitoring ﬁ
Hods | Scope | Phasor | Cktt | Ckt+
Advanced
Options Detected as: 2 Phase lWue
Marmnory Ec\ltage SE Sequence CCW (HEC)
e L urrent )
i Prew ‘i Hext ‘i Cancel A
Screen 18
Touch NEXT to continue -~ ™
2 Phase WWue
&
E_ m“” el
C ]‘E4>
T 260 900 0
pe
Mo
M . ' > > —
5 Ph Ckt + Ckt +
Advaanced & = = ' t_ - -
Dptions Detected as: = Phase Wue
Vaoltage OF Sequence CCW (ABC)
Current Ok
. —— S
T
Prew q Hext )l.. Cancel
Screen 19
. I
The NOMINAL VALUES screen will show the
voltage and current levels detected if the monitor Hrabe - ——
is connected to a live circuit. The detected jcale T e e Sho
on the screen. Make sure that the nominal
values may be accepted or new values can be Circuit walues are correct. These walues will be the
entered. The value appearing/entered is used Type basis for setting default threshold and other
for establishing the recommended various Parsmensrs for menftarin
threshold levels later in the programming (= ——
.. v . Mode Q' Frequency: E Hz
activity. Ideally realistic values should be Dperation —_—
entered. Monitoring ——
Modea Yoltage: -* W Yaolts
Advanced
Touch TRACKING. Unkinng |—
Memory Eurrenl:"*’ 30.07 Amnps
Card \_
i Prav ‘i' Heaxt ‘i' Cancel !
Screen 20
1/5/2010
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This screen allows you to control various Curreny” —
features of the monitor with respect to the Probe Select Frequency Tracking Paramneters:
frequency of the power source being monitored e E Standard (Utifity Power Line) -
and the line synchronization. ey .
Tupe E Fast (Local Generator) b=t
Homin:
In most cases the default values should be ™, |
. . b
sufficient. e d |L]] Interna ing
Dperat|
Monito Sync Channel: Tracking Range:
Touch OK to continue. Hode = 'I—‘
. Ch A Yaolts Hin: 50.90 Hz
Advand IL I.—
Optiond F [
Memor E Ch O Yaolts Maxn: Iﬁg.m Hz
Card
"- L*
Screen 21

Torch NEXT to continue.

alues

The computed nominal walues for fregquency,
woltage and current (if enabled) are shown
on the screen Make sure that the nominal
walues are correct. These walues wil be the
basis for setting default threshold and other
parameters for monitoring.

H:t' Frequency: ||60.00 Hz | Tracking
M g ) N
Mo Yoltage: !120.0 . ¥Yols
I]dl:gl.]ced .7 [
Current: .W’] Armnps
. ===,
Prev ! Hext 2 Cancel
Screen 22
At this point in the setup process you can elect — ~
to exit and simply use the monitor as a meter by FEEEE Ll
Selecting the USE AS A METER. Factors The instrument is now configured For your
wiring setup and is ready bto use as a meter.
Circuit You can:
Leave the default selection and touch NEXT to Tupe
continue. Values

Honitoring
Hode

Advanced
Options

Memory
Card

Hode of
DOperation

I— Continue and set limits to record
v ewents and statistical data.

s 1

E Use as a meter.

L. e, -~

T PR
| Prew @ Cancel

Screen 23
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The CHOOSE MONITORING MODE menu
screen has 8 selections for the PX5 and
PG4400 (the PV440 has only 4 selections).

These selections are simply pre-programmed
monitoring configurations to save the user time
in configuring the monitor for various activities.
In reality any of the configurations can be re-
configured to any configuration or a totally
unique configuration.

This procedure focuses on the STANDARD

POWER QUALITY, DMD, ENG selection which
is the most common. The following screens will
discuss modification to the default configuration
to improve the quality of the monitoring activity.

Leave the first selection checked and touch
NEXT to continue.

This screen shows the selections for the
PowerVisa 440.

Leave the first selection checked and touch
NEXT to continue.

The ADVANCED OPTIONS menu screen marks
the start of the threshold setting activity for event
recording. There are 6 menu choices and it is
best to start at the upper left and work through
all of the selections.

Touch TRANSIENT LIMIT to continue.

C t
p:'.';;in Choose Monitoring Mode
(—
Scale Standard Power Quality, Drnd, Eng.
Factors E
Circuit |_ Current Inrush.
Tupe
Hominal IE Fault Recorder.
Yalues
e
Hode of Long-termn Tirned Recording, Dmd, Eng.
Operation I_
e
Honitoring Continuous Data Logging, Dmad, Eng.
pponit r gging, , Eng
[ g !
Advanced EHM30160 Power Quality.
Options I_
Hemory |_ Motor Quality.
Card L

Prev

i

Screen 24 - This menu PX5 & 4400 only.

i

scale [#| Standard Power Quality, Dmd, Eng.

Far

Cir ‘l_l Long—termn Timed Recording, Dind, Eng.
T L

Hominal

Values |—|_| Continuous Data Logging, Drnd, Eng.

[ ENS0160 Power Quality.

| Prew

C t
p::;':n Advanced Dptions
Scale The lirits for capturing events are now set
Factors according to the monitoring mode that you
selected. Press Mext If you wish to
Circuit continue with the default, or use the keys
Tupe below to modifu:
Hominal
Yalues [T JTransient % Characterizer
Hode of Limnit Options
Operation
[ | i z e |

Monitori RM5 Wariation Journal
P Limit Lirnit
Advanced —

= Waveform ( Journal
Lphicis Capture Interval
HMemory
Card .

| Prev | Hext | Cancel

Screen 26

1/5/2010

PAGE 11 OF 29
© 2009 by PowerCET Corporation. All right reserved.



DETAILED SETUP INSTRUCTIONS
PQ MONITORING MODE
DRANETZ-BMI PX5/PG4400/PV440

The ABSOLUTE INSTANTANEOUS PEAK
screen is the first under the TRANSIENT LIMIT’s
and initially shows the individual channels...A,
B, C and D...as individual taps. Continuing in
this configuration requires that each channel tab
be selected and programmed individually...very
time consuming. HINT! Get in the habit of
touching the GROUP A B C box as soon as you
enter the threshold screen when the application
is 3-phase. Doing so will group channels A, B
and C for programming purposes. Channel D is
always programmed separately.

The ABSOLUTE INSTANTANEOUS PEAK
threshold represents the peak value, not the
RMS value. The peak value for a sinusoidal
wave form can be determined by multiplying the
RMS by 1.414...i.e., 120Vrms x 1.414 =
170Vpeak. The default value of this threshold is
approximately 1.5 times the peak value of the
nominal voltage entered previously on Screen
17.

Generally the default value based on the correct
nominal value should be sufficient for most
monitoring applications.

Touch the GROUP A B C box and then NEXT to
continue.

Channel n\{l:hannel B"{Ehanne

I CY{Channel D',

A |
Absolute Instantaneous
Peak
E Enable
VR I|255.u ¥k
F roup A B C
-
Armnps [ Hezxt [ Cancel
Screen 27

Channels A B C%{Channel D"

. ™
Absolute Instantaneous
Peak
W Enable
VABC L_]?'—s.n ' vok
K
— \ Group A B C
|
-~
Arnps Hext Cancel
Screen 28

1/5/2010
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This screen, INTEGRATED HIGH FREQUENCY
TRIGGER is only available on the PX5 and is
associated with the 1MS/s high speed digitizer.
The monitored signal is actually coupled through
a high-pass filter (no 60Hz) and then is triggered
by a peak detect circuit according to the
threshold setting. The triggered signal is then
digitized by the 1MS/s digitizer.

Initial threshold settings should be 10% to 20%
above the peak value of the rms waveform to
avoid triggering to SCR voltage notching every
half-cycle. The threshold can always be
decreased during later monitoring sessions.

Touch GROUP A B C and set threshold value to
110% to 120% of the peak value of nominal rms
voltage.

It is possible to set this threshold for AMPS as
well, but this should only be attempted if there is
a specific.need-and initial current waveform
recording evaluated to determine appropriate
thresholds.

Touch NEXT to continue.

The CYCLE-TO-CYCLE WAVESHAPE is the
next transient threshold and it deals with sub-
cycle event triggering. This is a complex
threshold as there is both amplitude and
duration and if inappropriate values are chosen
then a large number of anomalies will be
recorded using up both monitor processor real-
time as well as event memory.

In general this threshold should be disabled
unless there is a good understanding of the
need for it and the appropriate values.

Touch the GROUP A B C box and then de-
select the ENABLE box.

Channels A B C',

g ™
Integrated High
Frequency Trigger

%
-lE Enable

/|

VABC Il—|441.ﬁ Yolts

—
Group A B C
-
; = M

Prevy m Cancel
.

Screen 29 — This screen is PX5 only.

Channel lf‘(l:hannel B"{Channel E‘{Ehannel D\

Threg

L |
Dur Stion

¢ ™
Cycle—to—cycle Haveshape

r—

17 Enable

Threshold:

[— |

24.00 Yolts

Dur ation:

(I
IlS.l]l] “ of cycle

s

'\IL Group A B C

-

Arnps

i Prew ‘l[ Hext ‘i Cancel A

Screen 30
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Touch NEXT to continue. Channels A B E‘{Channel D\
-
Cycle—to—cycle Waveshape
AE Enable
Threshold:
I— Yolts
Dur ation:
I n of cucle
! Growp n B C
A Groue )
Amnps [ Prev _MA Cancel
Screen 31
The RMS DISTORTION WAVESHAPE Channels A B CY{Channel D'
threshold is probably the must useful of the
transient thresholds. It works on the absolute -
rms difference between cycles. If the difference - = nannn—s RMS
exceeds the threshold value then the event is Presen Previon Differance
triggered. The default value is 20% of rms Lucle Lucle !
nominal voltage from Screen 17. A better value RMS Distortion Waveshape
may be 10% of the rms nominal...in any case it —
can always:beradjusted as needed. sy Enable
Touch GROUP'A BIC and then enter the value )
of 10% of the nominal rms...10V for 120Vnon,
20V for 208Vnom or 240Vnom, 30V for —— —_ —
277Vnom and 50V for 480Vnom. il i i wlbaig
Screen 32

Touch NEXT to continue.

The neXt screen |S the TRANSIENT PRE/POST Transient PresPost Cucle Setup:
CYCLE SETUP.

The default setting, 2-cycles pre/post, is
satisfactory and can be changed in the next
series of thresholds.

et the sarne as RMS
Yariation Wave
inapshot Pre-Post
Setting:

Touch FINISH to complete the TRANSIENT
LIMIT thresholds.

® Pre-Trigger Cucles: 1 5 Pre-Trigaer Cycles: 2

B Post-Trigger Cycles: 2 5 Post-Trigger Cycles: 2

s i
| Prev @ Cancel

Screen 33

1/5/2010
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You are now returned to the ADVANCE
OPTIONS menu screen.

Touch RMS VARIATION LIMIT to continue.

The RMSVARIATION SETUP is the traditional
HI/LO limits that everyone has been using for
years and it continues to be one of the most
useful thresholds. This is sometime referred to
as an absolute threshold...every time the
threshold is crossed an event is recorded, in-

limits to out-of-limits and out-of-limits to in-limits.

Touch GROUPABC.

The default values are +10% of the nominal
(screen 17) and the VERY LOW is 10% of
nominal.

The default values are generally satisfactory.

You may consider adjusting the VERY LOW to a

value of 50% or 60% of nominal as most
equipment will not function long at those levels
and it would seem to make sense to report at a
level where the equipment ceases to function.

In addition to phase-to-neutral voltage
thresholds it is possible to have event triggers
associated with phase-to-phase voltage levels.
Touch the VOLS AB BC CA tap to program
thresholds for phase-to-phase voltages

C t ™
p:.l;;:n Advanced Options
tcale The limits for capturing ewents are now set
Factors according to the monitoring mode that you
selected, Press Hext If you wish to
Circuik continue with the default, or use the keus
Tuype below to modify:
Horninal
Eallies 1 Transient 1 Characterizer
Hode of Limnit |, Options
Operation
Monitori RH3 Yariation Journal
S () vt @
gﬂ:;':;ed 1 Waveform 1 Journal
l, Capture |, Interwval
Hemory
Card \_ ¥,
| Prev ]L Hext ]L Cancel A
Screen 34

Volts A B C'Yolts ﬁﬁ_nn nc@

[FRESENT “ALUE: ¢ ™
A:120.3 B:120.3 C:120.3 RHMS Yariation Setup

High |132.n )
—
HIOS.H ¥

Low
Yery )
Low I|12.un v
| - —
Group A B C

=

N’

% of Morminal

"y

Hext Cancel

Arnps

Screen 35
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DETAILED SETUP INSTRUCTIONS
PQ MONITORING MODE
DRANETZ-BMI PX5/PG4400/PV440

The default, in the wye configuration, is with the Voits A B C{Yolts DY Volts AB BC CA",
phase-to-phase thresholds disabled. If you R ORI - -
need (or Want) additional triggers associated AB:209.3 BC:209.3 CA:206.3 .#"'EMS Yariation Setup
with the phase-to-phase voltage levels they may ; '|—
be programmed on this screen. Make sure that Hish I— Y
the GROUP A B C box is checked. ' |
e ox is checke Program e B v
Aft leting th ing for th HILO limits Very [
er completing the programming for the as neaded. b |
voltage touch AMPS to set HI/LO LIMITS for the L_, I— Y
current channels if desired. |l Groun A B C
F * of Hominal
R_l_ -
Amnps [ Hext [ Cancel
Screen 36
Setting RMS LIMITS for current can be difficult Touch NEXT to continue.

and should only be done when needed for a

specific reason...breaker tripping, inrush, etc. Amps A B C{Amps DY,
The rms current.in building or on a circuit is - . = -
constantly changing. Equipment cycling ON will A:101.5 B:A0LE C:0LE RMS ¥ariation Setup
generally cause high inrush currents which may ) ‘ =
be anywhere from3 to 10 times the rms run ol | i
amps for the first half-cycle. Setting current l_:~
limits without first understanding the L | L
characteristics of the environment being Very =
monitored can result in a “bad” monitoring Low N
experience with large numbers of meaningless qz’; vonp A B C
events. = ’

l_ % of Hominal
Care should be exercised when using the AMPS - -
thresholds...if you need it then use it...otherwise Volts G:) Cancel
leave the off (disabled). Screen 37
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DETAILED SETUP INSTRUCTIONS
PQ MONITORING MODE
DRANETZ-BMI PX5/PG4400/PV440

The next screen allows for the adjustment of
pre/post cycle capture when events are
triggered. The top 3 boxes deal with RMS
VARIATION thresholds and the bottom 2 boxes
deal with the TRANSIENT LIMITS.

The monitors are capable of recording up to 30-
cycles pre event trigger and 10,000-cycles (PX5
& PG4400) and 100-cycles (PV440) post event

trigger.

In general 2 to 10 pre trigger cycles is sufficient
for most applications and 6 to 10 post trigger
provides good information for most power quality

RM5 Summary [(Cycles):
uPre-Trigger: In—0Out Post: = 0ut—In Post:
[— | [— | f

[0~ <m0

iE Enable

(A
| Prev Finish Cancel

events. Longer post trigger recordings are Screen 38

needed for recording motor start-up (inrush)...it

is not unusual to need 600 to 1200 cycles post

trigger recordings to record the complete inrush

event.

Setting the pre-trigger cycles the same for type

of events is-recommended as well as setting the

post trigger cycle capture the same for each

event type. By doing this you will have the same

type of event recording regardless of which

threshold triggered the event...kind of like

redundant triggering.

After setting the desired values touch FINISH to

continue.

You are now returned to the ADVANCE e — ™

OPTIONS menu screen. Frobe r—
Scale The limits for capturing ewents are now set
Factors aci:c\rdi;g F::c\ theNmnnilFFnring rqc\ﬁe that you

Touch WAVEFORM CAPTURE to continue. E_irtuit Egll'ici:fe'wi;ﬁ;ghe ed“nz-tfaulim::;musset'?he kays

ype elar to modify:
Hominal
:Z:':sﬂ C Iirlz?tsient l: El;:iroar::sterizer
Operation
:::Lmri"g | Eih::“'n'arialion C iliartr:li':lal
e T aveform 7 Journal
Uplignz l_ Capture I_ Interval
Mermory
Card \_ ¥,
i Prev ‘i' Hext ‘i Cancel )
Screen 39
1/5/2010
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DETAILED SETUP INSTRUCTIONS
PQ MONITORING MODE
DRANETZ-BMI PX5/PG4400/PV440

The WAVEFORM CAPTURE screen is really a Trigaer [ — —_—=aved Waveforms—————
. i Channel Ya Yo Wd la Ic Id
matrix that controls the ability to cross-channel - . i
i This is a great feature of the vous KA AR
trigger on events.. g _ Volts B VR v T 717
Dranetz-BMI family of power monitors. Yolts € W IV 7| |
However, the default settings are not optimum Yolts D iy
——d N
. Amps A [ |
Screen 35 shows the default setting for a 3- firnps B
phase wye monitoring configuration. In the Amps C , -
event of any current only triggers there will be no Amps D N A v
corresponding voltage waveform data available. Volts A-B e ——
Yaolts B-C ‘
Enough said...go to the next screen. [ Yolts C-A
i.E roup A B C [ L1]4 [ Cancel
Screen 40
Touch the GROUP A B C box. Eﬁffn;rl ﬁ&wed Wa”**ﬂrmsk—4d|
) [volt ¥a ¥e =
Touch the center of any of the 6 big boxes on Yolt B
the matrix and the programming screen for that Yol  aups g vl ' 2 ™ [ |
box will appear. If you are monitoring 3-phase ek / /j W =i
and not using anything on channel D then you Al AMPS B € F T m
should have 9 of the small boxes checked. Arnp | |
Touch OK when complete and do the next box. ::: AHPS © P B F -
¥olt| pMpPs D ! J ]
Yolt u- ’j = E [ ]
Vot e, T 'j Cancer ||
? nEE LDK Cancel A
Screen 41
Screen 37 shows the ideal configuration for a 3- Trigger — ——— ——>aved Waveforms—————
. . . Channe| Ya Y la It Id
phase wye monitoring with phase-to-phase - — —
. " Volts A [ | | & S]] W
voltage thresholds set in addition to the phase- o
to-neutral thresholds. Yolts C A R
Yolts O
Touch OK to continue. fimps A - R R e
Amnps B A I 7| -
Amps C o A
Amps O
Yolts AB [ v | | « S ]
Yols B-C || | 7 | 7 AR
(vols -0 [V | 7 | 7 ARG
lE rour A5 € __ m4 Cancel

Screen 42
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DETAILED SETUP INSTRUCTIONS
PQ MONITORING MODE
DRANETZ-BMI PX5/PG4400/PV440

You are now returned to the ADVANCE Current

OPTIONS menu screen. Frobe — .
Scale The limits for capturing ewvents are now set
Factors according to the monitoring mode that you

selected. Press Mext ¥ you wish to
Touch CHARACTERIZER OPTIONS to Circuit continug with the default, or use the kews
. Type below ta modifu:

continue. )
Horninal
Yalues C Transient @haracterizer
Hode of Limnit Options
Operation

e T} BMS Variation % Journal
ponitering 1) it [ Limit
Advanced — —
= Waveform Journal
I_ Capture I_ Interval
HMemory
Card .
i Prevw ‘I[ Hext ‘i Cancel A

Screen 43

Screen 39 will appear. The defaultis IEEE 1159
STANDARD.

What the characterizer option does is assign a
name (terminology) to each event according to
the associated standard. This feature may be
helpful for some users.

. . . {onitori IEC 61000-4-30 Standard
The problem with selecting either of the Hode | [J
standard based options is that they take up E
processor resources and in the situation where m
events are occurring sequentially the monitor E‘:,'., . i ;
can run out of resources and a lock-up can ]E — T
result. Prev Hext = Cancel
Screen 44
Selecting NONE (RAW DATA) records the same
basic information only the characterization is
omitted and the corresponding drain on
resources is eliminated.
Make your selection and touch OK to continue.
You are now returned to the ADVANCE Current ~
OPTIONS menu screen. Frobe - .
Scale The limits for capturing ewents are now set
Factors according to the monitoring mode that gou
. selected. Press Mext If you wish to
TOUCh JOURNAL LIMIT to continue. Circuit continue with the default, or use the keys
Tupe below to modify:
Hominal
alu=s T} Transient [T} Characterizer
Mode of I_ Limnit Dptions
Operation
o T BRMS Yariation Journal
ponitoring | 1F ) i Lirnit
Advanced — —
: L ¥ 1 1
B e @
Mermory
Card \_ ¥,
i Prev ‘i' Hext ‘i Cancel )
Screen 45

>

L set
Tall]
Select Characterizer Mode:

s
[ Mone (Raw Data)

erizer

[« IEEE 1159 Standard

1/5/2010
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DETAILED SETUP INSTRUCTIONS
PQ MONITORING MODE
DRANETZ-BMI PX5/PG4400/PV440

Screen 41 is the JOURNAL CATAGORIES for
the PX5 which is rather extensive.

Journal limits are based on the periodic readings
controlled by the JOURNAL INTERVAL. The
limits can be set to time stamp long-term
variations in the various parameters. The
individual journals can be activated without
setting specific limits and provides the desired
summary information without creating a large
number of events.

Unless there is a specific need for JOURNAL
LIMITS touch DISABLE.

PowerGuide 4400 & PowerVisa 440 Journal
Categories screen.

Unless there.is.a specific need for JOURNAL
LIMITS touch DISABLE.

A confirmation screen will appear...touch YES to
continue

Journal Categories

' ) } Advanced
Standard List. Dermnand

| | Advanced

Distortion. Energy

User Spec’d Frea.

Unbalance.

Advanced

Power

(T, S—

Disable | Finish | Cancel

Screen 46 — PX5 Journal Categories screen.

Standard List.

Distortion.

@ [ Finish Cancel

Screen 47 — PG4400 & PV440 Journal
Categories screen.

Advanced
Demand

Standard List.
| Ad d
Distortj | Eopan®

Are you sure you want to
disable ALL journal limits?

u
&1
f T
— IL
Unbalance. S
Advanced
Power
s s |
Disable | Finish | Cancel

Screen 48
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DETAILED SETUP INSTRUCTIONS
PQ MONITORING MODE
DRANETZ-BMI PX5/PG4400/PV440

Touch FINISH to continue.

You are now returned to the ADVANCE
OPTIONS menu screen.

Touch JOURNAL INTERVAL to continue.

On the JOURNAL INTERVAL screen touch
POWER VALUES (RMS, WATTS, VA...) to
continue.

Journal Categories

T d
Standard List. De:::l:::

T d
Distortion. En:::;e

User ipec’d Freq.

Unbalance.
' Advanced
l Power

J Disable i Finish ? Cancel

Screen 49
C ] ™
n.l.l.::in Advanced Options
ale The limits for capturing ewents are now set
actors according to the monitoring mode that woo
selected. Press Mext If you wish to

ircuit continue with the default, or use the keus

ype below to modify:
Horninal
Ealites T 1 Transient T 1 Characterizer
Mode of Lirnit Options
Operation

— PY— —
HMonitorin RH5 Yariation ' Journal
e S Linaie Limnit
nuﬂ:ian':.l?d Waveform Journal
Capture Interwal
Bemnory
Card W ¥,
I Prev I[“ Hext | Cancel

Screen 50

Journal Interval

Power Yalues [RM3, Watts, ¥YH..)

Demmand and Energy

Harmonics

f

C
o
o
o

Flicker

| Finish | Cancel

Screen 51
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DETAILED SETUP INSTRUCTIONS
PQ MONITORING MODE
DRANETZ-BMI PX5/PG4400/PV440

The POWER VALUE INTERVAL controls how
often time plot and journal information is
updated. The default is 10-minutes which
should be sufficient for most applications.

There is also the option of turning on
WAVEFORM SNAPSHOT which, when turned
ON, will record a 12-cycle waveform snapshot of
circuit conditions at the end of the 10-minute
interval. The snapshot waveform information
may be post processed in DranView Enterprise
software to obtain additional useful information.

Touch WAVEFORM SNAPSHOT to turn this
feature ON.

The other selection options on the JOURNAL
INTERVAL screen may be left at default values
unless there is a specific need to change them.

The DEMAND AND ENERGY default is 15-
minutes for the demand period with three 5-
minute subintervals.

Touch FINISH to continue.

From the ADVANCED OPTIONS screen touch
NEXT to continue.

Journal Interval

™~
| Power ¥alues (RMS, Watts, ¥i...]
-
s |
Power Yalues Interval: 10 HIH%
s |
LQrm inapshot: OH
I
[1].4 E Cancel
 Concel )
j —

s | S

| Finish [ Cancel

Screen 52

Power Yalues [(RMS, Watts, YA...)

Demand and Energy

Harmonics
1 -
| Flicker
T—
Finish Cancel
Screen 53
-
;:;;n;m Advanced Options
The limits for capturing events sre nol set
Factors according to the ronitoring mode that dou
selected. Press Mext If you wish to
Circuit continue with the default, or use the keus
Tupe below to modifu:
Hominal
el [T} Transient [T} Characterizer
Mode of Lirnit Dptions
Operation
f— Eons f—
Monitori RME ¥ariation Journal
Mode Limit Limnit
Huﬂl:;::::sed % Waveform % Journal
Capture Interwal
Herory
Card \_ ¥,
MmN el
Prev m Cancel
Screen 54
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DETAILED SETUP INSTRUCTIONS
PQ MONITORING MODE
DRANETZ-BMI PX5/PG4400/PV440

The SITE NAME/MEMORY CARD screen
allows you to enter a unique site (filename) for
the monitoring data.

Touch CHANGE to enter the site name.

The following screen appears.

Touch CLEAR ALL to erase any existing site
name entry.

Use touch screen keys to enter the desired
name. Recommend keeping names short and
meaningful.- Try to avoid spaces and special
characters in the first 8 spaces.

Touch @K when site name entry is complete to
continue.

C t

p:«l;;een Lite Hame Memory Card

Scale Site Marmne:

Factors .

o POWERCET {m

Circuit

Tuype —

Horinal Hemory Card O Frec Space: 100,03

Yalues O Used Space: L ReH]
Free Space:  16.00GE

Hode of

Operation Status: Emnpty

HMonitoring Press Finish to continue or:

Hode —

Advanced Format card (Data wil be erased)

Options —

Memory Mernory Card Contents.
Card '\ )

i Prev ‘I[ Finish ‘I[ Cancel A

Screen 55

Power Hplorer Site_

1 2 3 4 3 L] T 8 o L] +

. | SR B s |
— L
a 5 d—I_f g_h i k 1

CAPS Lz [ 1] b n m - Shift
| — —
— | p
Clear AN Space 114 Cancel
Screen 56
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PQ MONITORING MODE
DRANETZ-BMI PX5/PG4400/PV440

On returning to the SITE NAME/MEMORY Current >
CARD screen the Compact Flash (CF) memory frobe Gite Mames
card should be formatted. e i o
Circuit POWERCET Change
Touch FORMAT CARD (DATA WILL BE :“:’nl » - A
ERASED) to start the format process. Yalues ermery ar AR 5
R Free Space:  16.00G6 @
i Status: E b
As a general practice it is a good idea to always :::::::g N usﬁnish mr::n:inue or
format the memory card in the monitor prior to Mode g .
the start of monitoring activity. This will help e ( ) Jrormat card (Data wil be erased).
;nesnliger that gata will be correctly written to the T Memary Card Contents.
y card. Card . i
i Prew ‘i Finish ‘i Cancel A

Also it is import to understand that CF memory
cards used in the Dranetz-BMI monitors must
meet minimum speed requirements. A speed
test on the card is performed during the format
process and if the card does not meet the
minimum requirements the format will fail.

Screen 57

Starting with FIRMWARE VERSION 3.#.# the
lower card slot, #2, is no longer used. For all
monitors with FIRMWARE 3 and-above the
memory card must be placed in the to.card
slot, #1.

A warning screen appears...touch YES to
continue.

Site Hamne:

—

POWERCET | Change

_ . =114 100,05
ANl data will be lost* Continue ace: 0.0

Hode of format? %

Monitoring Yas HO
Hode - hl—
Advanced Format card (Data wil be erased)

Options —

Memory Memory Card Contents.
Card .

i Prev ‘I[ Finish ‘i Cancel A

Screen 58
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PQ MONITORING MODE
DRANETZ-BMI PX5/PG4400/PV440

After a brief wait the following screen will appear e
if the format was successful. Frobe S T—

4rale Site Hame:
[
Touch OK to continue. ircui POWERCET Change

Memopy Cavd O Fros Space: 100003

Used Space: 007
Fres Format cessiul.
HMode of
DOperation Stat f
o I ox
Honitering || Pres

Hode e

e |
Advanced Format card (Data wil be erased)

Dptions

e
Hemory Memory Card Contents.
Card .

Screen 59
Returning to the SITE NAME/MEMORY CARD ~
screen press FINISH to continue. -
Site Mame:
T
POWERCET . Change
1al Mermory Card O Free Space: 100,07
slues B Uzed Space: 0.0
Fres Space:  16.00GE —
Mo
Op Status: Ernpty S, =
— %
M q Press Finish to continue or:
M .
Advanced E Format card (Dats will be erased).
| Memory Card Contents.
L — -
T 8]
Prey —.@ Cancel
Screen 60

The MONITORING MENU screen will appear.

If the monitor has been previously connected to =] Start How?

the circuit to be monitored and verified then —

START NOW! May be touched. I_ Monitor using Start and End timnes.

If necessary you may touch MODIFY TRIGGER C Modify Trigger Parameters and Intervals.
PARAMETERS AND INTERVALS to make (or

verify) configuration entries. C View Setup Summary.

You can also touch VIEW SETUP SUMMARY to T save Setun Temblate to Card
verify your configuration entries. ) save sewp Template to Card.

If not starting monitoring at this time press EXIT

to continue. [NOTE: All of your configuration Screen 61
settings, setup, will be saved.
1/5/2010
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PQ MONITORING MODE
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Returning to the START/SETUP screen will
allow you to verify the connection configuration
and that voltage and current readings are
appropriate for the application. Use the SCOPE,
METER and PHASOR menu selections to aid
you in verifying correct physical connection to
the circuit being monitored. Also you should use
the METER selection to verity meter readings
and that you have positive (KW) power...if you
have a negative power indication it indicates
there is a physical configuration problem.

Once you are satisfied that the physical
configuration is correct you are now ready to
start monitoring.

Touch START/SETUP to continue.

The START MENU appears...do not select
either of the first two choices; doing so will
require a complete reprogramming of the
monitor.

Touch MONITOR SAME CIRCUIT to continue.

Anytime you are starting (or restarting) a
monitoring session where the meter has
previously been programmed the MONITOR
SAME CIRCUIT should be selected.

PowerZplorer ¥ 4.0.33 5.4 PRS_siMooon Dec 28 83
MOHITORIMG STATUS: OFF Hot Calibrated Lt
CIRCUIT TWFE: S Fhase Wue @ g
MEMORY CARD: S2.00 ME Free o o
FILEHAME: Power HFlorer Site o

CWCLES SALED: A
JOURHALS LOGSEED: o

(l lIII) @
Lcope Meter Harmonics Phasor
A '"“"1 =
—%
v A =
- -3
Trend Events Reports Preferences
STI]I!T/SETUP
Screen 62
Power ¥ 4.0.33 51 FHE_SIMOOOD Dec 23 63
Haot Calibrated P
S

Fowar Hplorsr Site
o0

sy AT
) F o
%, “u
|

Scope Heter
(U'\ . =
W |
o )
Trend I_ivent; Reports Pre[erences

Screen 63

. I Automatic Setup (Power Qualityl.
i |
Hizard Setup.
@Mnnitor same cirouit.

™
Load setup template from card.

e

Load data from card.

| Exit

Screen 64
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PQ MONITORING MODE
DRANETZ-BMI PX5/PG4400/PV440

The MONITORING MENU appears.

If there is not need to make any configuration
changes then touch START NOW! To begin
monitoring.

The following screen appears with the STOP bar
at the bottom.

In the upper center of the screen will be the
monitor status information indicating that
monitoring has began along with the date, time
and the number of journals and cycles saved, if
any.

The SCOPE, METER, PHASOR; etc. icons may
be selected to view real-time information without
impacting the monitoring process. [NOTE: ltis
important to understand that recording the
monitoring data has the highest priority and that
updating the screen may be delayed if the
processor is processing event data.]

To terminate (end) a monitoring session touch
the STOP bar at the bottom of the screen.

Monitoring Menu

Start How?

Monitor using 5tart and End times.

Yiew Setup Summary.

C
2
-
-
-

fave jetup Template to Card.

Haodify Trigger Parameters and Intervals.

| Exit
Screen 65
PowerXplorer ¥ 4.0.33 s.n: FrS_siMonoo | Dec 29 B9
ITORING STATUS: OH Hot Calibrated o
IRT TIME: E1ETHE, Dec 28 09 i s
CUIT TFE: = Phase Wde 3 *
MORY CARD: 5200 ME Free - B
EHAME: Fower Hplorer Site
JEHTS SALED: o
WRHALS LOGEED: o
T r U e — [
4 e N f ! /
/ I (I
. . |
1 | \
9, LAl s Y.
Scope Meter Harmonics Phasor

=
e A
2
| | ] \
% &R

Trend Events Reports Preferences
iTOP ’
Screen 66
Power ¥ 40,33 54 FHE_SIMOO0O Dec 23 83
HMOHITORING STATUS: OH  Hot Calibroted o
START TIME: EEETHE, Dec 29 03 I
CIRCUIT TYFE: = Fhase wge = *
HEMORY CARD: S2.00 HME Fr - B
FILEHAME: Power leorcr Site . .
EVEHTS SALED: IR
................. o

)

lll)

Y

0?)

Scope Heter Harmonics Phasor
l;
Al @ﬁ

Trend Events Reports Preferences

Screen 67
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The STOP MONITORING MENU will appear to
confirm that you actually want to stop the
monitoring process.

Touch STOP NOW! to stop the monitoring
activity.

The following screen will appear with a DONE
status shown in the upper center of the screen.

It is now safe to remove the CF memory card
and transfer the data to your PC for analysis.

Limited data analysis on the monitor using the
data icons...TREND, EVENTS and REPORTS.
Transferring the data to a PC allows for much
more complete analysis of the recorded data.

To restart monitoring using the same
configuration/setup touch START/SETUP.

W &
N %
Scope Heter Harmonics Phasor
:::i'-- —
Y E S
Trend Events Reports Preferences
—
L_START/SETUP
Screen 70
1/5/2010
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Stop Monitoring Menu

Stop Howt

Abort.

m (W)

Yiew present setup.

CIREUIT TYFE: = Fhaze Wue
MEMORY CARD: 2200 ME Fras
FILENAME: Fouwer Hplorer Site

| Exit
Screen 68
Power V¥ 4.0.33 s PHE_SIMOO0D Dec 23 83
IHITORING STATUS: DOME Hot Calibrated Lt
RCUIT T'“FE: “ B
EMORY CARD! - 1 B
ILEHAME: Fower Hplorer Site b .
EVENTS SAWVED: 55 S,
JOURMALE LOGEED: TE
..H- T f_-k-\'\.\ T =
\ i
} ol -
\_J Al s
Scope Heter Harmonics Phasor
AN - h—x%
2 | =%
jis_ =) — ¥ =
Trend Events Reports Preferences
STARTASETUP ;
Screen 69
Power ¥ 4.0.33 5.4 FHS_SIMOOGD Oec 25 @3
MOMITORING STATUS: DOME Mot Calibrated
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Touch MONITOR SAME CIRCUIT to continue.

If there are not changes or modifications needed
to the meter settings touch START NOW!

Monitoring will start and if there is an existing
data file on the memory card the site/filename
will be incremented by “1” and a new file
created. Later, in DranView, it is possible to
append multiple files together to create a
seamless monitoring record if desired.

The START/SETUP screen will appear
indicating that recording has started, the time
and date that it started and the filename.

Prepared by:
Bruce Lonie <BruceL@powercet.com>
PowerCET Corporation

e |

Autornatic Setup (Power OQualityl.

HWizard Setup.

@Mnnitnr Same circuit.

Load setup temnplate from card.

e |

Load data from card.

| Exit

Screen 71

@ Start How?t

—_—

L8

—

J Yiew Setup Summary.

L

Monitor using 5tart and End tires.

P HMaodify Trigger Parameters and Interwvals.

CIRCUIT T%FE:

= Phase Wue
HMEMOFR CARD:

SZ.00 ME Froe
Powv:r HFlorer Site

JOURHALS LOGEED:

—
Save Setup Template to Card.

R
Exit

Screen 72

Power ¥ 4.0.33 5.4: FHS_SIMO0OO Oec 29 B4

OoH  Hot Calibrated F
START TIME: E1:ETHE, Dec 28 09

A, @ [

Scope Meter Harmonics Phasor
i\ —
) E
- — %
Trend Events Reports Preferences
I[ iTOP
Screen 73
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