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Chapter Safety

Important safety Information

This manual contains important information that must be followed to ensure the safety of all
operatives and both this instrument and any acadssbees

CAUTION.
Input Connectioiitss critical that the 4mm inputs and BNC iepatsBRA input
channel are not connected texdagnal circuit at the same time.

You MUST only use EITHER the 4mm OR the BNC
connectionNOT both, this applies to both Valtddeurrent inputs.

General Safety Information

Use the product only as detailed in this manual. Review the following safety precautions to avoic
injury and prevent damage to this product or any products connected to it. Carefully read all
instructions. Retain these instructions for future reference.

For correct and safe operation of this instrument, it is essential that you follow generally
accepted safety procedures in addition to the safety precautions specified in this manual.

The product is designed to be used by trained personragsigheit i® comply with
BSEN 6101D(Safety requirements for electrical equipment for measurement, control, and
laboratory use)

Ensure that the supply voltage agrees with the rating of the instrument printed on the back pane
before connecting the mains cord to the supply.

The cover(s) should not be removed to attempt repair, maintenance, or adjustment, as this
instrument contains no user serviceable parts. All repairs, maintenance or adjustment should
only be caried out by Newtons4th Ltd or our official distributor.

While using this product, you may need to access other parts of a larger system. Read the
safety sections of the other component manuals for warnings and cautions related to operating
the system.

When incorporating this equipment into a system, the safety of that system is the responsibility
of the assembler of the system.

There are no user serviceable parts inside the iinstouna¢atttempt to open the instrument,
refer service to the manufacturer or his appointed agent.
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To avoid fire or personal injury

Usethe correctmains leadUse only thmains lead supplied ith product and certified
for the country of use.

Ground the instrumenthisinstrumens$ grounded through the grounding conductor of the
mains leado avoid electric shockgtbending conduatarstbe connected to earth

ground. Before making connections to the input or output termstalsrathesure

that thenstrumens properly grounded.

Power disconnedDo noposition thiastrumerso that it is difficultlteconnect the mains
lead it must always remain accessible to the user tagalikndisconnection if ne@ded
an emergency.

Connect and disconnect propeb. not connect or disconnect probes or test leads while
they are connected to a voftagece. Use only insulated voltage probes, test leads, and
accessoriesupplied with the product, or indicatiesvbyns4th Ltd.besuitable for the
product.

Observe all terminal ratinds avoid fire or shock hazard, observe all rating and markings on
theinstrumentConsult thepecifications in this usanual for further ratings information

before making connections to the product. Do not exceed the Measure (@t )Category

rating and voltage or current rating of the lowest rated individual component of a product, probe,
or accessoryse caution when using 1:1 test leads because the probe tip voltage is directly
transmitted to the instrument.

Do not apply a potential to any terminal, including the common terminal, that exceeds the
maximum rating of that terminal.

Avoid exposed circuitripo not touch exposed connections and components when power is
present.

Do not operate with suspected failudegou suspect that there is damage to this
instrumenhave it inspectedNiywtons4th Ltd or our official distiibutwt use the

instrument it is damaged or operates incorrectly. If in doubt about sagttyroetitarn

it off and disconnectrtta@ns leacClearly mark timstrumertb prevent its further operation.

Before use, inspect voltage probes, test leads, and accessories for mechanical damage and
replace when damaged. Do n@iroises oest leads if they are damaged

Use proper fusélse only the fuse type and rating specified for this product.

Do not operate in wet/damp conditi@esaware that condensation may occur if a unit is
moved from a cold to a vesavironment.

Do not operate in an explosive atmosphere.

Keep product surfaces clean and Bigmove the input signals before you clean the product
only use a dry cloth for cleaning. Do not use chemicals or cleaning products on this instrument.

Provide proper ventilatidRefer to theection on rack mounting imidsial's installation

instructions for details on inst@kingstrumeso it has propeentilatiorslots and

openings are provided for ventilation and should never be covered or otherwise obstructed. Do
not push objects iatty of the openings.
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Provide a safe working environméhivays place tmstrumenih a location convenient for
viewing the display and indicakeescare when lifting and carrying the product. This product
is provided with handles for lifting and carrying.

Terms in the manual

These terms may appear in this manual:

WARNINGVarning statements identify conditions or practices that could result in injury
or loss of life.

A CAUTIONCaution statements identify conditions or practices that could result in
damage to this product or other property.

INFORMRAONInformatiostatements identifgtructions or commands that may
save time or provide extra functionality

Terms on the product

These terms may appear on the product:

y DANGER indicates an injury hazard immediately accessible as you read the marking.

Y WARNING indicates an injury hazard not immediately accessible as you read the marking.
y CAUTION indicates a hazard to property including the product.

Symbols on the product

&When this symbol is marked on the product, be sure to consult the manual to find out the
nature of the potertietards and any actions which must be taken to avoid them.

The following symbol(s) may appear on the instrument.

= Instrument GND

Conventions used to signify control keys, screen menu options and @nuotendstrol
are differentiated as shown below.

control keys ACQU denoted hyalicised font
menu optiommndwidth denoted biyold italicised font
script commantsLS denoted byrey, bold italicised font
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Environmental compliance

Thissection provides information about the environmental impact of the product.

Product endfflife handling
Observe the following guidelines when recycling an instrument or component:

Equipment recycling. Production of this equipment required the extraction and use of natural
resources.

The equipment n@ntain substances that could be harmful to the environment or human
health if improperly handled at the @reddadf lifd.o avoid release of such substances

into the environment and to reduce the use of natural resources, we encecyalge you to

this product in an appropriate system that will ensure that most of the materials are reused or
recycled appropriately.

This symbol indicates that this product complies with the applicable
European Union requirements according to

Directives 2012/19/EU and 2006/66/EC on waste electrical and electronic
equipment (WEEE) and batteriesfdfanation about recycling options,
check
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Chapter Declaratiorof Conformity

Address: 1 Bede Island Road
Leicester
LE2 7TEA

We declare that the product:

Description: Precision Power Analyzer
Model: PPAISXx Series

Conforms to the EEC Directives:

2014/30/EU relating to electromacprapatibility:
EN 61326:2013

EN 55022 class A

EN 6100G-2:2014

EN 61006-3:2013

2014/35/EU relating to Low Voltage Directive:
EN 61012-030:2010
EN 6101:2:2010

January021

Jigar Patel
(Senior Engineer Newtons4th Ltd.)
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Chapter Preface

This manual covers the Newtons®P MBxx Seriedrecision Power Analyzers

Modelgovered

—

PPA4%0
PPA430
PPA480 — Available in LC (Low Current), HC (High Current) and Standard versions
PPA480
PPA450
PPA460 _

Key Features

Wide frequengngeDC& 10mHz ta?MHz

0.BeBasi@accuracy

5millidegree phase accuracy for low power factor applications

Up to 50Arms(1000Apk) & 1000Vrms (3000Vpk) direct input

Low, standard, and high curegsions rms, 30Arms, & 50Aversions available
Remote control via RS232, USKor GPIBIEEE 488)

Torque & Speed inputs

17 6 Phase versions available

Simple BNC connection of N4L shunts for high current applications
Real time Digital, Tabular, Graphic & Oscilloscope displays
Galvanically isolated voltage & current channels

Realtime no gap analysis

Planar shunt technology

Free Microsoft Windows Software fogdeiggraphs, Excel compatible output pptions
Microsoft, (Excel, Windows, Word, & C++) are trademarks of the Micazsofiayrimsg of

Preprogrammed applicasipecifiecnodes for PWM motairivesLightingallasts
Inrush current measurenrawer Transforme¥Standby power measurement
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Warranty

This product is guaranteed to be free from defects in materials and workmanship for a period o
36 months from the date of purchase.

In the unlikely event of any problem within this guarantee period, first contact Newtons4th Ltd. o
your local representative, to give a description of the problem. Please have as much relevant
information to hand as possipkticularly the serial remand release numbers (press

SYSTEM then LEFT).

If the problem cannot be resolved directly then you will need to request an RMA number from the
support section of our weligiies://resources.newtonsdthamhveturn the unit. The unit
will be repaired or replaced at the sole discretion of Newtons4th Ltd.

This guarantee is limited to the cost BP&#500tself and does not extend to any
consequential damage or losses whatsoever including, but not limited to, any loss of earnings
arising from a failure of the product or software.

In the event of any problem with the instrument outside of the guarantee period, Newtons4th Ltd
offers a full repair andakbration service. It is recommend&P B0 re-calibrated
annually.

Pl ease contact your | ocal Distributor or th
and recalibration service.


https://resources.newtons4th.com/
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Chapter 45eneral Specifications

| General Specifications

Frequency Range

DC & 10mHz to 2MHz 10Arms & 30Arms versions
DC & 10mHz to 1|\/Bz 50Arms version

Accuracy 0.001%

SVOItage bandwidth unchanged to 2MHz readiegebovel MHzarefor reference only

Voltage Input

Ranges 1Vpk to 3000Vpk in 8 ranges
20% overange ability maintains 300Vp
range with 240Vrms

Accuracy 0.03% Rdg + 0.04% Rr{8.004% x kHz
Rdg) + 5mV *

External sensor input 0 to 3Vpk BNC connector

Range 1mVpk to 3Vpk Branges

Accuracy Accuracy 0.83% Rdg + 0490 Rng +
(0.004% x kHrdQ
+ 3¢egV

Current Input

The standard PPA is fitted with a 3@femal shurmnhodels witOArms or 50Arms
internal shunts are available.

10Arms Shunt

Ranges 10mApk to 30Apk (10Arm8yamges

Accuracy 0.(88% Rdg + 048 Rng + (0.004% x kHz
Rdg) + 3A*

30Arms Shunt

Ranges 100mApk to 300Apk (30ArmB3janges

Accuracy 0.(8% Rdg + 0496 Rng + (0.004% x kHz
Rdg)+ 3GA*

50Arms Shunt

Ranges 300mApk to 1000Apk (50Armsaimges

Accuracy 0.(8% Rdg + 049 Rng + (0.004 x kHz

Rdg) + 3¢V

* Measured fundamental value
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Watts Accuracy

Std (30Arms),-BC (10Arms) versions

[0.21% + B%/pf +(01%6 x kHz)/pf] Rdg -
0.04%VA Rng

HC (50Arms) version

0.04% + 0.05%/pf +(0.01% x kHz)/pf] |
0.06%VA Rng

40H2850Hz Watts Accuracy

[0.3B% + 0.8%/pf +(018%6 x kHz)/pf] Rdg
0.8B%VA Rng

DC Accuracy
Voltage
Internal 0.02% Rdg + 0.076% Rng + 10mV
External 0.02% Rdg + 0.076
Current
Internal
10Arms 0.02% Rdg + 0.076% RngA 60
30Arms 0.02% Rdg + 0.076% Rng 82600
50Arms 0.02% Rdg 0.076% Rng + 1.8mA
External

0.02% Rdg + 0.076% Rng\#+ 6
Watts
10Arms 0.04% Rdg + 0.15% VA Rng + 600nW|
30Arms 0.04% Rdg + 0. 15%
50Arms 0.04% Rdg + 0.15%

Common Mode Rejection

Total Common Mode and Nefiset on current channels

Applied 250V @ 50Hz

Typical 1mA (150dB)

Applied 100V @ 100kHz

Typical 3mA (130dB)

Torque and Speed Analogue Accuracy

Range

+10V Analogue Bipolar

Accuracy

0.05% Rdg + 0.05% Rng

Torque and SpePBdlse Count Accuracy

Range

+ 1Hz to 1MHz

Accuracy

0.01% Rdg
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Total Harmonic Distortion (THD) Accuracy

YOO "YO@i | € i

p
® PQi i €i

QT €

Voltage:

Hi error (Voltage)

| = 0.8% hiRdg + 0.8% Rng+ 0.004% * KHz + 5mV

Current:

10A model Hi error
(Current)

= 0.B% hiRdg + 0.8% Rng + 0.004% * KHAGHA

30A model Hi error
(Current)

= 0.3% hiRdg + 0.8% Rng + 0.004% * KHz 038

50A model Hi error
(Current)

= 0.B% hiRdg + 0.8% Rng+ 0.004% * KH2®pA

Datalog

Functions

Up to 4 measured functions user selectable {&& W
optionaPPALod C software)

Datalog window

From 10ms with no gap between each log

Memory

RAMor norvolatile, up to 10,000,000 records

General

Crest factor

Voltage and Currerz0

Sample rate

Real timao gap 2.2Ms/s on all channels

Low power accuracy

Compliant with IEC62301 ustegnashunt
Refer to low power measureapgiication note

Remote operation

Full capability, control and data

Applicatiomodes

PWM Motor Drive
Ballast

Inrush

Power transformer
Standby Power

Ports

RS232 Baud rate to 3840RTS/CTS flow control

LAN 10/100 bas€ Etherneduto sensingJ45

GPIB IEEE488.2 compatible

USB USB device2.0 and 1.1 compatible
(Maximum memory stick capacity 2GB)

Analogue Bipolar +A0V

Speed Analogebipolar +/10V or pulse count

Torgue Analogebipolar +/A0V or pulse count

Sync Measurement synchronization for 6 phase mode

Extension Master slave control and N4L accessary port

** Master/slave for legacy purposes only
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Physical

Display 320 x 240mm Colour TFT Display

Size PPAI5xx- 130H x 400W 313 mni excldingeet
Weight 54kgi 1 phase6kg 3 phase

Safety isolation 1000msorDCi category I

Power supply 90-265rms 5060Hz 35VA max

Environmental

Operational temperature range

0°C to +50°C

Storage temperature range

-10°C to +60°C

Relative Humidity range

20 to 95% nePondensing

Maximum Altitude.

2,000 Metres
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Chapter 3nstalling youPPA4500

Checking the shipped contents

Carefully unpack yB#¥A4508nd beck the packing list that came with your instrument
verify that you have received all standard accessories and ordered items.

If any items are missing or damaged,quiets® either Newtons4th
HeadOffice or your local Distributor.

Visithttp://www.newtons4th.tmfind contact details of your nearest
distributor.

It is highly advised to retain all the original protective packagsgngtienngou require to
return the instrument for calibration or repair purposes to avoid transit damage.


http://www.newtons4th.com/
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Operational Requirements

ThePPA450% designed to be used within the required operating environment, power, and
signal input voltage ranges to provide the most accurate measurements and safe instrument

operation.

Environmental and Power Requirements

Characteristic Description
Storage Temperature 0° Cto+50 C
Operational Temperature -10° Cto €0° C

Operating Humidity

5% to %% relative humidity (% RH), Nonconden

Altitude

2,000 metres

Power source

voltag®0V - 264VACrms single phasdVA

Input

Characteristic

Description

Voltage

Voltage Internal Ranges

Normal1Vpk ~ 3000Vgkranges =1V, 3V, 10V,
30V, 100V, 300V, 1KV, 3KV)

(240Vrms within 300Vpk range, using 20% ove

Internal Voltage Input Impeda

3Mohm in parallel with 5pF, 90pF common mog
chassis

Internal Voltage Connectors

4mm Safety connector

Voltage External Ranges

1nVpk ~ 3Vpk [BNC Connector 3Vpk Ma8 Inpuf
Ranges = 1mV, 3mV, 10mV, 30mV, 100mV, 3(
1V, 3V

External Voltage Input Imped:

1Mohm in parallel with 40pF,&dpmon mode to
chassis

External Voltage connectors

Single Safety BNC
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Input
Characteristic Description

Current

PPA4500C 10Arms Shunt, 4mm S; 10mApk ~ 30Apk (L0Ar@siiges = 10mA,
Connectors 30mA, 100mA, 300mA, 1A, 3A, 10A, 30A)

PPA45080Arms Shunt, 4mm Safety 10GnApk ~ 3Apk BOArmsjranges 100mA,
Connectors 300mA, 1A, 3A, 10A,,300A, 300A

PPA4508IC 50Arms Shunt, 50A S¢ 100mApk 000Apk (50ArnB)dnges =
Type Safety Terminals 300mA, 1A, 3A, 10A, 30A, 100A, 300A, 1K

1Vpk ~ 3Vpk [BNC Connector 3Vpk Ma& In
External Current BNC Input Range|{ Ranges = 1mV, 3mV, 10mV, 30mV, 100m\
300mVv, 1V, 3V

External Current connectors Single Safety BNC
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Fitment of tHiePA4508erieCarry/Tilt handle

ThePPA4508eries?hase Sensitive Multimeter is supplied with a Carry / Tilt Handle that is
located within the accessory pack.

The handle allows a user to position the instrument upwards at one of two angles for easier
viewing when the instrument is positioned below the line of sight.

The design also allows storage under the unit without obstruction of the rubber feet so that
instruments can be stacked and is easily removed to allow the connection of rack mounting
brackets without the need to remove instrument covers.

Correct installation of the handle is important to ensure the correct operation and long life the
handle.

The following pictures illustrate correct and incorrect handle fitment:

Pic 1 Pic 2

Correct fitting is from the top of the unit aggbiotures 1 &above.

Pic 3 Pic 4
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Acorrectly fitted handlehaily et he N4 L Newt ons4t hd word
the handle is to the front ahttriment (Pic.A}$o0, a correctly fitted handle will allow
storaae under the unit (Pic. 4)

Fitting the handle from the bottom of the unit as shown here is wrong, (Pic. 5)

Incorrect fitting can be seen because the handle does not fit correctlyresdéimipenunit
a gap under the rear f@ethandle sides do not fit flush with the registration washer (Pic. 6)

Pic5 Pic 6
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Powering On ydRiPA4500

Step 1 Attach theppliedEC power lead to the mains recenptitie rear of the instrument

Step 2 Turn the instrument on using the On/@fh skaetéfont lower LH corner

2 1
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FIHi total fundamental

watts 699.81mly "*
14 6 500LA

VA

pf 0.1054

roltage 24502“

et 26,.990mA 2154

weeney 49 884HzZ
:-: watts . I

0.100%

A INFORMRAONThe message displayed on boot up regarding N4L calibration due date
is only accurate if the system clock and daterreciiyhere

ThePPA4503 supplied ready to ustecomes complete with an appropriate power lead and
the requisite numbesedf of test leads (dependent upon model). It is supplied fully calibrated
and does not require anything to be done by the user before it can be put into service.

See Checking y&®tRrA4500ere
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Oncepoweedon, thenalys r fécwry

PH1 dament: default settings from memory location 0
watts >mla will be displayedsi®wnnotethese

v ; can be altered to your own desired

var A r settingéere
pf

raltage 2 4 E . 0 2 v' +000.00°

current zsggnmn 24 A6dmA
ey 49 884HZ

H3 riod 0.400%
dic watts -t

PH1 tatal fundamental

watts 699.81mlJ) ||
4 E.EAD0l 5.
" - 1.Unit of measure and phase being
N | Easecsdi o s r2n gglttglnrandeas rements

. 26.330mA || =4 . 3.Fundamentl;I measurements
frequency || 49, 884Hz '

” 4.Phase angle

Within the Power Analyzer screen you
will notice several disaneas:

0.100%

Total Measurements = Fundamental + Harmonics + Noise

Fundamental = Fundamental Power Measurements (All Distortion Removed)

Each measurement mode isqiriigured thsplay relevant parameters. Up to 4
measurement functions can be selected and zoomed in so that they are displayed in a larger
font size.

These can be viewed within 3 streenghe Zoom function is desciibddtaihere
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Chapter énstrument Layout

Front panel Controls

PPA4s00

Precision Power Analyzer

49.023 48745 49.206

13226 13058 13158
18027 17936 17954
< 32999 e

The front panel Hass for controlling the instrument, the colour LCD screen, a front USB
connector and ON/OFF switch.

The display and controls are arrangedicabgroupings, each item/group of controls is
explained below.

2

COUPLING
5

"
: 8

£

REMOTE

.

MODE

by

1. Primary numeric fungtiont he key wil |l display f40
in a menu option.
2. Secondary function, the key will od@ATAe OGienu screen

or

—
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Screen area

PPA4s00

phase 3

49.206

13158
1.7954

H3
dc watts
V ph-ph

3. Settings arethis displays the Mode, Application, Coupling and Bandwidth selected.

4. USB & Power switch. The USB port is used for storing or recalling results, programs,

and screen shots to a USB drive. The m&eyposter switch is below the USB
port.

5. Main results display, the contents of this area are context sensitive to the type of
instrument MODE seledtethe screen shown above each column of results refers to
the phase noted at the top of the column.

Top rowdisplay & application control keys

Z00M+ ZOOM- REALTIME TABLE GRAPH POWER INTEG HARM RMS IMP SCOPE

0000 =EnR W ﬂ ﬁ T]

L——HOLD—J G
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6.

Display control kenss group of keys allows the user to select and highlight up to four
parameters, return the screen to real time measurements, switch between tabular and
graphicalisplays, & hold/release the real time readings

Data Hold

7.

When imeal timalisplay mode, the data on the display can be held at any time by
pressing thREAL TIMEey. WheRIOLDs activated the waA)LDflashes in the

topright handorner of the display as shown above in a magnified view of the top right
corner of the screen.

Press th®@EAL TIMEey again or thEOMEor STARKey to releaddOLD in this
case HOMENdSTARKkeys do not have their normal funGi@rginghode also
releases theoldfunction.

WherHOLDhas been activated, the DSP continues to sample, compute, and filter the
results but the data is ignored by the CPHQMBsnieleased, the display is updated
with the next available value from the DSP.

Application mode direct accessthePOWER, INTEG, HARM, , RWS&

SCOPEKkeys allow direct one key access to the appropriate application menus for
setting up the instrum€&hey also provide 8launit prefix multipliers when entering
numeric values.

8. Actiorkeys tis group of keys are used to start abdh&ttngingake screen shots

to the USB stjcind releases instrument from .HOLD
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Zero compensation

There are 2 levels of zero compensation:
Trim out theCoffset in the input amplifier chain.
Measure any remaining offset and compensate.

The trim of tli¥Coffset in the input amplifier chain can be manually invokéeiRakieyhe

or over the RS232 withRh& ER@ommand. THXCoffset trim measures [it&present

while the autozero switch is active and applies an equal and opposite offset via a D/A convertel
so that the input range to the A/D is optimised.

The measurement of the remaining offset also happens when the offset is trimmed but is also
repeated at regular intervals. This is to compensate for any thermal drift in the amplifier chain.
The remainifgCoffset is precisely measured and stored so that the measurements can be
compensated by an appropriate algorithm in the instrument firmware.

Real timeneasurement is not possible while the autozero measurement is in progress so this
repeated autozero function can be disabled via the SYSTEM OPTIONS menu.

ESC

\

ODELETE \

]

44 DISFLAY

9. Menu navigation keys, the four directional arrowrkdyislapose, their main
function is to navigate the menu options and drop down choices, in scope mode they
are used to control cursors andbéisee/ measurement per division respectively
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10.Back/Delete key, this dual use key is used to edit alphanumeric entries and also to
navigate between scrabashave additional sub screens

11.Home/ESC key, this dual use key will enable the user to return to the selected
application start screen dinaes beeadjusted avill escape from any screen view
and return to the selected application home screen

12.Enter/Next key, this dual use key is used to confirm an entry or selection and to navigate
betweescreens that have additional sub screens.
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Rear panel connectors

PHASE 1

1. Currenhput connectioh® or 3 channel dependent on model. Internal connections
are via 4mm safety plugs, external connection via safety BNC connector.

2. Extensiononnection port via 15 w&ybconnector.

3. Auxiliary connections via BNC connections.

4. |EEE488 (GPIB) port.

5. Female USB 2.0 Type B socket for communication.
6. RS232 communication port, 3pubD

7. LAN/Ethernet port.

8. IEC 60320 C13 mains inlet socket

9. Voltageonnectior 2 or 3 channel dependent on model. Internal connections are via
4mm safety plugsternal connection via safety BNC connector.

& WARNING.he BNC safety connections (lteax®), \VAxtmust be connected with
touch proof safety BNC leadbesean carrgangerous levels of current.
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Analogue output

The Analogue Output BNC connector is located on the rear of theeasteam@iave
The output voltageax £10V) can be controlled usiAdiARMunctions to generate a
voltage representative of Zetmdasurements or a manual level.

The Voltage present at the Analogue Output can be calculated using this formula:
Analogue Output = 10V x (measaeed) / (full scaleero)
AMeasuredo is the value measured on the ins:s

Zeroo and AFul I Scal edo are user defined Ve

=)}

In the following example a 2V Peak 50Hz signal will be monitored by the Power Analyzer. The
frequency will be adjustable-Biyz:/Therefore, in the above formula Zero will be 50 and Full
Scale will be 52.

With a Full scale value-@H#, the Analogue Output will vary bet@éen 48Hz up to
+10V at 52Hz. The Analogue Output Voltage will be OV when the frequency is 50Hz.

Zoom 1in the Alarm menus will be used to control the voltage levels on the Analogue Output.
Connections

Connect the input signal to Phase 1 on the PPA and chnaleciub@utput to Phase 2. In
this example a 2.00V Peak 50Hz input signal was used.

PPA Settings

Using theOOMeyselect frequency Zmom 1Other parameters can also be selected but
for this examp®om Imust be set to frequency.

SELECT DATHA FOR Z00r

fundamental
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Er OPTIOMS

Press th&8YSkeyandenable
Independent Ranging

COUPLIMG
Press th€ OUPLIN&eyand set
Phase 2 coupling DC

Press thALARMeyand set the
Analog outpubption tZOOM 1
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analog full scale

analeg full scale

watts

(&

KAr

pf

rms

rms
frequency
H3

dc watts
I Flh- Flh

ALARM OPTIONS

ALARM OFTIONS

11674m 13

1.7405m

This will display the Analogue Output
settings.

Enter a value B@forAnalogue Zero

Enter a value 52forAnalogue Full
Scale

Press thelOME/ESKeyto return to
the Power Analyzer display.

Press thENTER®= & key4 times to
display all phases at the same time.

Results

Phase 1 on the PPA display indicates
the Frequency and RMS voltage levels
of the signal being monitored.

Phase 2 indicates the voltage present
on the Analogue Output connector on
the rear of the PPA.

Phase 3 is not used.
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Example 1.

The Input signal frequency was set to 50.5Hz.

The frequency displayed on the PPA was 50.512Hz.
Analogue Output = 10V x (measaeed) / (full scaleero)

Analogue Output = 10V x (50.5Qp/ (550) = 2.56V

Example 2.
The Input signal frequency was set to 51.5Hz.

The frequency displayed on the PPA was 51.508Hz.

Analogue Output = 10V x (measaeed) / (full scaleero)

Analogue Output = 10V x (51.508/ (550) = 7.54V
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Chapter PPA4500lumeric kejunctions

Key & Sub Categories

Description

Acquisition Control: Used for configuring inputs appropri
source and nature of signals being analyzed

Single Phase 1

Insingle phase 1 configurafprase 2 & phase 3) inputs ar
disablednd the selected phase acts as a completetydiel
single phase power armalyz

2 Phase 2 Wattmeter

In the 2 phase 2 wattmeter configuration, the voltages a|
measured relative to each individual phasétmpwgingle
frequency reference selected within the frequency referg
parameter

3 Phase 2 Wattmeter

In the 3 phase 2 wattmeter configurations, the voltages i
measured relative to pha3g@callythe phase 1 voltage inf
is connected across phase 1 and phase 3, and phase 2
input is connected across phase 2 and phase 3, thus me
phase to phase voltage directly. Phase 1 and 2 current i
connected normally. There is no neeakstoenthe current in
phase 3 as phase 3 has no voltage relative to itself so tk
contribution is zero. In this mode, thé cteartreel displays tt
synthesed phase 3 current. The advantage of this conne
method is that 3 phase power can be measured with onl
wattmeters

3 Phase 3 Wattmeter

With the Bhase 3 wattmeter configura@mi measurement
phase is connected to a phase of the load with thewoltal
inputs measuring to neutral. In this mode, phase to neut
voltages are measured directly and phase to phase volti
also computed

Single Phase 2

In single phase 2 mode, (phase 1 &3hagets are disablei
and the selected phase acts as a completehdiadiegingle
phase power anayz

Single Phase 3

In single phase 3 mode, (phase 1 &Phagets are disablel
and the selected phase acts as a completehdiadiegingle
phase power anayz

3 Phase 2 Wattmeter + PH

Asaboved phase, @attmeter) bwith the option to use PH]
an independent meter, ilse PH3 to measure a DC bus pli
phasebés 2 & 3 to meascankme
set as an additional connection for Torque & Speed to s|
the existing "EXBNC connections on the rear. Jdngeimode
essentially facilitates independent frequency synchronis,
PH3

Independent

In independent wiring mode each phase can be selecte(
individual analyzer enabling the ability to select its own f
coupling ranging etc
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Speed

In normal acquisition mode the window over which the
measurements are computed is adjusted to give an inte(
number of cycles of the input waveform. The results fror
window are passed through a smoothing filter. Tipeesetre
speed options that adjust the nominal size of the windov
therefore the update rate and time constant of the filter.
stability is achieved at a slower speed at the expense of
update rate

Very Slow

Update rate = 16sults windaizewill update every 10
seconds

Slow

Update rate = 2.5s. Results wasidewill update every 2.5
seconds

Medium

Update rate = 1/3Results windaizewill update 3 times pe
second

Fast

Update rate = 1/2@Results windaizewill update 20 times |
second

Very Fast

Update rate = 1/8@esults windaizewill update 80 times |
second

Window

The window application will allow the user to input their {
settings different to any of gredetsettings above

Smoothing

Smoothing filter will gather the data and average out ove
window time scale. This is very useful when gathering d
could be affected by noise. Each alpeedhas its own time
constant for filtering and data updates

Normal

With Normal smoothing applied the following update win
apply to the relevant speed selected. V.Fast =0.05s, Fas
Mediuns 1.5s,

Slow = 12 VSlow = 48s

Slow

With Slow smoothing selected all results are X4 greater
normasmoothing mode

None

With nemoothintp computed resuhie data update will be
dictated by the speed only

Smoothing Response

Auto Reset

The smoothing response is by default t o fiaut

filteringl e s c r i b e d isireset if respanse tolai n
significant changelata such as frequenoytageand current
levelsThis speeds up the response of the instrument to (
conditions

Fixed Time

Auto reset can be disabled so that the filtering has a fixg
constant, which would have an exponential response to
changethis is useful for PWM inverter drive evaluation w
variable frequency tracking is required
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Wiring diagrams

SingldPhase
—— A = °

O w | ®©v |
o — A "

Two Phase Two Wattmeter

Hi A1 Lo

_._

S
<
OrQOr—

Lo

\/\ C\l/;
‘ Hi A2 Lo

=z

9

L

F
O>0r

O>»0r

| o—|
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Three Phase Two Wattmeter Delta connection

H Lo
1 1
Hi
Vi
Lo
Lo@ Hi
2
W &
2 2 _/
3

Three Phase Three Wattmét8imulated neutrd& Star connection

Hi Lo
1 A
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Three Phase Three Wattmef2eltaconnection

Hi Lo
_1 1
Lo Hi
Vs Vi
Hi Lo
Lo Hi
v
e Lo ™
2 A2 J
Hi Lo
3

Three Phase Three Wattmefgtar connection

Hi Lo

T 1
1
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On a multi phasetrument, all the phases usually use the same input dontrol data
internal/ external, scaling factor etc. It i
be set up differently. This is useful if different scaling factors arexsgnakshonts or if

one phase is using internal shunt when others are external.

Instrument wiring

Please refer tdppendix Gor physical PPA connection diagrams.

Conversion Settings

To obtain correct measurements it is essential to select the correct Configuration option for the
selected wiring option and measurements that are to be performed.

The Conversion can be chosen from the drop down menu in the Power analyzer menu:

FPOWER ANALYZER

star-delta Type A

It is not possible for the instrument to detect the wiring configuration used to connect the
instrument to the motor / DUT. All WAconvers
the correct option is selected from the menu.
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Speed and Smoothing

ACAUISITION CONTROL Within this section we look at how the
speed and smoothing parameters are
set within the Acquisition menu affect
the measurement results

Wiring zingle phase 1

medium

NOTEAIl measurement windows
must have an integral number of
cycles within them to calculate correct
RMS and Harmonics

Input = 50Hz Sine Wave
Amplitude = 1Vpk & 2Vpk range

The first sets of results are from a Datalog conducted with NO smoothing selected, therefore the
data update will be dictated by the speed parameter only

Speedset to medium = 3 updates per second

50Hz input signal = 50 cycles worth of data points per second recorded, analyzed, adjusted and
displayed within 3 update windows

Displayed left is the graph showing the
Datalog results with no smoothing
present and the input amplitude
switching between 1Vpk and 2Vpk
from this graph as soon as the
amplitude is increased or decreased
then the next available update will
show this chamg

r05.92m
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The table oésults displayed are in
relation to the previgtesph; and we
can see that the voltage step is
immediately recorded after 0:01:17

ACAUTSITION COMTROL This next sets of screenshots are for
the same set up, but with smoothing
activated

Liring single phase 1

Selecting smoothing will take the data
and apply the equivalent of a single
pole low pass filter with an RC time
constant relative to the selection mode
dependent upon the speed selected

We have selectsldw smoothing
with a medium speed giving us a
sliding window of 48 seconds

advanced options

Smoothing responsman be set ®uto Resetvhere the instrument will reset the filtering in
response to any significant change in data

Fixed Timean be selected to correspond with the speed and smoothing parameters and will
overridautoresetso that the smoothing is not reset when the frequency changes etc
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The resulting graph and results table with smoothing applied are displayed above.

voltage

Q0000 : y |:|:|:|-4=|_:|1

The displays above show how with smoothing applied, the data is smoothed out over the
resultant timescale and displaying an intermediate value for every update window during the
step between the two peak voltage values

Note: each speed parameter has its own time constant for smoothing and data updates as
shown in the table below

Normal Slow
Speed Update Rate Smoothing Smoothing
(speed only) applicable to applicable to
relevant speed | relevant speed
Very Slow 10s 48s 196s
Slow 2.5s 12s 48s
Medium 0.333s 1.5s 6s
Fast 0.05s 0.2s 0.8s
Very Fast 0.0125s 0.05s 0.2s
Manually Input
speed setting
Window different to 5 pre
sel ecte
above
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The frequency may be measured from any of the follow

Frequencyeference

Voltage Select Voltage to defesrjuency from the input voltage

Current Select Current to defeetjuency from the input current

Speed Input §elect speed inputr&quencg{etection to set frequency vig
Aspeed inputo BNC

ACline Select ac line to read frequency from the ac,limeasuued

from power inlet to PPA

Frequency Reference

On a mtiphase instrument, any Phasg be selected for th
frequency measurement

Phase 1 Select this option to detect fregfrentyphase 1
Phase 2 Select this option to detect freqgfrentphase 2
Phase 3 Select this option to detect freqfrentyphase 3

Phase Angle Reference

Phase angle measurementshausade with reference to ¢
specific input

Voltage Phase 1 voltage is by default setiaptiheeference
The phase angle reference can be set to current which
Current operating the instrument with only current inputs, deweith

voltage inputs

Frequency Filter

Aparallel digital frequency filter-pakamaybe selected to
filter out the H&rrier component of a PWM waveform er
measurements are carried out on the fundamental, freq
further filter settings for PWM waveforms can be found
APPPWM section

Off

No frequency filter selected

On

Switches On frequency (#ietiz)

Low Frequency

Normal frequency measurement is from 5Hz upwards s
there is not a very long delay if measufihgrdds a low
frequency option that extends the frequency measurem
to 20mHz. This low frequency option also applies a dig
which can be useful when measuring in a low frequenc
environment

Off

Select to switch this maftie

On

Select to switch this mode
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ADVANCED
OPTIONS

Analysisfthe fundamentamponent uses a DFT (Discret
Fourier rfansform) algorithm. The selectivity of the DFT &

DFT Selectivity is a compromise between noise rejetrguencies close {(
the frequency of the fundamental component and the re
stability of the frequency component

Normal Default settings for the fundamental calculations
Selecting fAinarrowo incread

Narrow (reducing the effective bandwidth at each conyiciehigs

the effect of improving the noise rejection. It does howe
that the frequency of the fundamental component is mo

Ignore Overload

In a noisy application any spikes present on the signal
the instrument onto a higher range than is necessary fo
being measured. If the nature of the spuriousspkebat
they do not contribute to the measurement and can safe
ignoredthen the range can be manually set to the appro
range for the signal to be measured and the instrument
told to ignore any overload. If usinpthest is wise to check
the signal on the oscilloscope to be sure that the signal
measured is not genuinely over range

Off

Select to switch this maftle

On

Select to switch this mode

Frequency Lock

In a very noisy application, where the frequency of the s
known but the instrument is unable to measure the freq
even witRWM filters or low frequency mode filters appli¢
possible to manually enter the frequency to be used for

Normal

Utilises N4L unique signal processing techniques for fur
frequency synchronisation including hysteresis to increg
frequency noise immunity

Constant

Constant selection will allow the user to overwrite the pr
measured frequency with the known frequency. This en
frequency is then used for all the analysis and the frequ
the input signal is not measured

Dynamic

As per @A Nor ma.lThs optiontshowdinbt beh
used when DC only coupling is selected in the Coupling

Minimum Frequency

High speed mode can be selected for data log speeds I

High Speed 100ms

Disabled Disable high speed function

Enabled Activate high speed data log function
Watts

Signed Result assigned as +veer

Absolute Magnitude of result only

Normalise Reference

Selecting the Normalise Reference function adjusts the

scaldactors on each current channel so that they read th
same as phase 1. The reference can be either the currer
measured on phase 1 or if there is a reference CT it can
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connected to the external input of phase 1 voltage and
used as a reference.

Disabled Normalise function is disabled

Voltage Selecting the Normalise voltage reference function adjus
scale factors on each voltage channel so that they read t
same as phase 1.

Current Selecting the Normalise current reference function adjus

scale factors on each current channel so that they read t
same as phase 1. The reference can be either the currer
measured on phase 1 or if there is a reference CT it can
connected to the external input of phase 1 voltage and
used as a reference.

Phase Offset

COUPLING

Coupling

There are three coupling optd@only, AC+DC, or DIg.on

AC+DC coupling is the dedptitin and should be used where
possible. AC coupling should be used for measuring signal
biased on BClevel (such as an amplifier operating on a sin(
supply or the output BIGPSU). DC coupling should be sele
when making DC measurements as it prevents noise from
the frequency measurement algorhiensoupling option does
affect the bandwidth of the instrument only the frequency d

ac + dc

Will allow bo&kCandDCsignals to be calculated in all
measurements

ac

AC Coupling only allévZsignals to be measured and will filtg
allACcomponents

dc

DC coupling should be selected when making DC measure
prevents noise from resettingetpeency measurement algori
the bandwidth of the instrument is not affected. When DC (
selected ADynamicdo Freguen
not be used.

Bandwidth

The bandwidth setting dictates the frequency range of the |
This selection sets an inline analogue filter as per the sele(

Wide DC- 2MHz)

Wide bandwidth will offer the full range of frequency comp(
availabléor analysis

Low DG 200KHz)

Low bandwidth may be useful in noisy applications for exal
there are switching spikes superimposed on the waveform
The switching spikes may push the input channels onto a |
range than is necessary for the measurement. Selecting |
bandwidth puts a hardware filter in the analogue input path
eliminate unwanted high frequency components

DC(DCi 5H)

The DC only bandwidth option appliescaurate low pass filte
of around 10Hzremluce the ac signal. This is particularly usq
when accurately measuring the dc content of an ac wavefd
the output of a URSIi(terruptible Power Supply). A 50Hz or
ac signal would not be removed entirely so that the measu
may still be synchronised to the waveform, but the amplitug
be greatly reduced so that the instrument would be ona m
appropriate range theDCcomponent
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Il n signal processing, a i
. . removes from a signal some unwanted component or fea
Noise Filter AP . LT i .
noise filter is a digitally selectable in line filter which will &
bandwidth of the processed signal
Off Select to switch this mode off
On Select to switch this mode on

The following screenshots are taken f@eopksisplay with the PPA set in PWM
application mode

COUPLIMG

dc-200kH=z»

filter

current

10.00ms. div

Noise filter set@-Fhe scope display shows a PWM switching Voltage waveform with noise
distortion

COUPLING

current

10.00m=div

Noise filter activated and bandwidth set to 1KHz the Voltage waveform is now displayed and is
smoother and more sinusoidal
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RANGE ‘ Input channel options

Voltage Input

Internal

Theinternalaltageattenuator selects the 4mm connectig
the rear of thiestrument and has a max input of 3000V

etc)

External Attenuator
(Forconnection to a klunt

An External Sensor / Shantbe connected to the instrun
which will give the operator more versatility in selecting
range required. Note: if this option is selected then the
data is scaled by the appropriate value within the atter
scale factor sgbctionMax input of 3Vpk

CAUTION.

Input Connectioftss critical that the 4mm inputs and BNC iepatsRA input
channel are not connected texdagnal circuit at the same time.

YouMUSTonly us&ITHERhe 4mnORtheBNC

connectionNOTboth, this applies to both Vadtagi€urrent inputs.

Autoranging

Full Autorange

Default setting. Full autoranging will be selected and
implemented within the instrument

Range up only

Selecting this option will allow theebegtcarried out to fin
the highest range via peak detection and hold on this

Once this value has been found another test can be c
by pressing the "Trigger" button which will restart from
minimum valderthesetparameterudé or " L 0 w (
measurements

Manual

Selecting this option will allow thosstutherangdgrom
the configured measurements avatable useful for inru
testing when a maidalysis range change is not desirablg

Minimum Range

Presetinput Voltagainimum range

v

Minimum Input Voltage range will not be below 1v

3V Minimum Input Voltage range will not be below 3v
10V Minimum Input Voltage range will not be below 10v
3ov Minimum Input Voltage range will not be below 30v
100/ Minimum Input Voltage range will not be below 100v
300/ Minimum Input Voltage range will not be below 300v
1kV Minimum Input Voltage range will not be below 1Kv
3kV Minimum Input Voltage range will not be below 3Kv

Scale Factor

Manually séte scale factor requireamally used in
conjunction with current transformers

Current Input

Internal

Theinternalwrrenshunt selects the 4mm connections o
rear of the instrument. Max Apk is dependent upon mg
LC (10A rms), Standard (30A rms) or HC (50Arms)

External Shunt

An External Shunt can be connected to the instrument
give th@perator more versatility in selecting the Input r
required. Note: if this option is selected then the result
scaled by the appropriate value within the scale factor
value sub section
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Autoranging

Full Autorange

Default setting. Full autoranging will be selected and
implemented within the instrument

Range up only

Selecting this option will allow the test being taori@tboy
the highest range via peak detection andthislidamge.
Once this value has been found another test can be ca
by pressing tH&RIGGEReywhich will restart from the
minimum value set parameter

Manual

Selecting this option will allow the user to set up the m
range from tlenfigured measurements available

Minimum Range

Presetcurrent input minimum range

10mA LC Version Only

Minimum Inputi@nt range will not be be@mAL

30mA LC, SC Versions

Minimum Input@nt range will not be bemA3

100nALC, SG/ersions

Minimum Input Current range will not be below 100mA

300nA LCSC, HC

Minimum Input Current range will not be below 300mA

1A LC, SC, HC

Minimum Input Current range will not be below 1A

3A LG, SC,HC

Minimum Input Current range will not be below 3A

10A LC, SC, HC

Minimum Input Current range will not be below 10A

30A LG, SC, HC

Minimum Input Current range will not be below 30A

100A SC, HC Versions

Minimum Input Current range will not be below 100A

300A SC, HC Versions

Minimum Input Current range will not be below 300A

1000A HC Version Only

Minimum Input@nt range will not be belowAL000

Scale Factor

Manually séte scale factor required

DCoffset

Used to trim out DC offset commonly found on externg
transducers
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Range Specifications
All the input channels are fully isolated from each other and from earth with very high CMRR
(common mode rejection ratio). They are controlled independently but sampled synchronously.

Each inpwthannel has an external input as well as an internal shunt or high voltage attenuator.
The external input gives versatility in the input ranging by using external shunts or attenuators. |
the external shunt or external attenuator option is seletters, sbaled by the appropriate

value (entered under the relevant channel menu).

Precision low inductance current shunts or current transformers may be used with the current
channels; high voltage attenuators or oscilloscope probe may be used with the voltage channels

CAUTIONNote that when using external shunts or attenuators on high voltage
signals, thenpuss must not exceed 1006%scatl|, or 600V cat It ground

There are 8 input ranges with ndulirsglalealues set with a 1:3:1 ratio. For convenience,
the peak range system has been converted to the egsraalges this gives the following
range system:

10Arms Model

Peak Ranges RMS RangésSinusoid
Range| internall internal external | Internal current Internal voltage
current| voltage| input

1 10mA v | 1mV 8.48mArms 848mVrms
2 30mA 3V | 3mV 25.4mArms 2.54Vrms
3 100mA| 10V | 10mV 84.8mArms 8.48Vrms
4 300mA| 30V | 30mV 254mArms 25.4Vrms
5 1A 100V | 100mV | 848mArms 84.8Vrms
6 3A 300V | 300mV | 2.54Arms 254Vrms
7 10A 1kv | 1V 8.48Arms 848Vrms
8 30A 3kv | 3V 10.0Arms 1000Vrms
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30Arms Model

Peak Ranges

RMS RangésSinusoid

Range| internall internal external Internal current Internal voltage
current| voltage| input
1 100mA| 1V ImV 84.8mArms 848mVrms
2 300mA| 3V 3mV 254mArms 2.54Vrms
3 1A 10V 10mV 848mArms 8.48Vrms
4 3A 30V 30mV 2.54Arms 25.4Vrms
5 10A 100V | 100mV 8.48Arms 84.8Vrms
6 30A 300V | 300mV 25.4Arms 254Vrms
7 100A 1kV 1v 30Arms 848Vrms
8 300A | 3kV 3V 30Arms 1000Vrms
50Arms Model
Peak Ranges RMS RangésSinusoid
Range| internall internal external Internal current Internal voltage
current| voltage| input
1 300mA| 1V ImV 254mArms 848mVrms
2 1A 3V 3mV 848mArms 2.54Vrms
3 3A 10V 10mV 2.54Arms 8.48Vrms
4 10A 30V 30mV 8.48Arms 25.4Vrms
5 30A 100V | 100mV 25.4Arms 84.8Vrms
6 100A | 300V | 300mV 50Arms 254Vrms
7 300A 1kV 1v S50Arms 848Vrms
8 1000A| 3kV 3V S50Arms 1000Vrms
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The actual ranges have approximately 20% overload (subject to noise) headrpi®,so, for
the 300Vpk range has an actual peak input value of 360Vpk allowing for the 20% headroom.

All N4L analyzers astoge to the waveform peak, this is vitally important as it ensures that the
waveform is not clipped unlike within trachBoarading power analyzers.

The ranges may be selected manuallgutorapgin@efault). To speed upatteranging
the start range fartorangingnay be selected if it is known that the signal will not be below a
certain level.

There is also an optioaumrangg up onl yd6 so that a test may
range. Once the highest range has been determined, the range can be set to manual and the tes
carried out without losing any data due to range changing. PRIS3BEReg (or sending

) restarts theutoranginigom the selected minimum range.

In mukphaseapplicationd is usual to allow the phases to independently range but there is an
option to lock the ranges across the phases. When enabled, this means that all the voltage
channels will be on the same range, and all the current channels will be on the same range.

When in an input channel merdEzR&key provides a quick way to lock and unlock the range.
When no flashing box is visible in the input channel anemaiagidig selected, pressing
theZERCkey selects the range that the instrument is currently using antbsmtg)ittig

manual, thus locking the range and preventiragifartreging’ressing tt#ERkey again

returns to falitoranginigom the bottom range.

For most measurement functionaufollangings the most suitable option but some
applications, such as where transient events are occurring, are more reliable with manual ranginc
Manual ranging (orampyautorangings essential fow frequencygeasurements.

Separately from the current shunt and attenuator value, a scaling factor can be entered for eact
channel.

In mukphase applications, if independent input control has been set (see system options) then
the ranging options may be independently set on each phase. ness kiegs to step
between the phases.
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Interrogation and extraction of information resulting from ;

Datalog a specified time scale and at a set speed
Disabled No memory selected
RAM Instruments internal memory selected stoi@ajethis offers

the fastest performance

Internal Flash

Utilises 1GB internal memory

USB memory stick

External USB memory stick selected for data storage

Mode Application function tedlected
Using the Normdgplicatiorthe default settingghin the
Normal instrument will be applied to all measureiseiisor general
measurements
Default Settings All default parameters will be selecteBMHNERS pressed

PWM Motor Drive

The nature of the waveforms in a PWM motor drive applic
makes measurement of the fundamental frequency difficl
application mode for PWM motor drives applies a selectal
which is a parallel digital filter and will not affect the band
instrument; it is only used for frequency déieetiomst filter tg
use for a given application should be selected by experin
filter does not change the meahdata at aP\WM application

mode also allows torque and speed tolnsiously measurs
so that efficiency can be computed

Default Settings

All default parameters will be selecteEMTERS pressed

Frequency Filter

Pre selectabiiéter options 64Hz, 250Hz, 1KHz, 4KHz, 16K
64KHz, 250KHz

Frequency Reference

Select which parameter frequency reference will be deteg
input sign&loltage, current, or speed input)

Low Frequency

Can be sel ect e deleatsd m@Gnuallyenter {
minimum frequency requut@dh will then be displayed

Torque + Speed

Power Measurement function can be set to disabled or e
measure the desired function from analogue, pulsed spes
torque, or pulséBulsed infers that both speed and torque
pulsed inputs)

Once enabled a scale factor / offset will require setting in
either Voltage or Frequency

Efficiency

(Not applicable to Bf@A4%0) Efficiency can be measured
between selecteldannels from the drop down.menu

disabled, phase/next phase, next phasedfzhaseaster,
master/slayenechanical/sum, sum/mechanical, phase 3/s
sum/phase 3




PPA4500 User manual

Lighting Ballast

Electronic lighting ballast waveforms consist of a high fre
carrier signal modulated by the line frequency. The instru
measures the line frequency independently of the input w
frequency and synchronises the measurement period to t
frequency. The carrier frequency measurement ignores a
band" around the zero crossing of the ac line to compute
switching frequency of the ballast. Both the frequency me
the input waveform and the frequency of the Ane input
displayedhe output of the ballast should always be conng
Phase 1

Default Settings

All default parameters will be selecteBMNERS pressed

Frequency Tracking

Selectable tracking speed from drop down menu

Efficiency

(Not applicable to BRi@A450) Efficiency can be measured
between selected channels from the drop dawn menu

disabled, phase/next phase, next phasedhageaster,
master/slayenechanical/sum, sum/mechanical, phase 3/s
sum/phase 3

Inrush Current

Inrush current (surge) requires very fast sampling to catc
highest instantaneous value. Measurements must be ma
conditions of manual ranging and with theappliageo the

instrument. Then when the load is switched on the highes
value can be detectédhe peak current is unknown then a
minimum of two tests should be performed, one to set the
and a second test to capture the inrush current

Default Settings

All default parameters will be selecteEMTERS pressed

Minimum Range

Select the minimum current range applicable from the drc
menu

Auxiliary Device

Allows PCIS inrush switch usée for measurement of Inrus
Current. Helected phase offset and waveform cycle for res
require setting
Swich phase offset i$008315in 45 steps and the switch on @
is selectable from continuous, half cycle & full cycle.

Alternativelgne of the ADI40 analogue 1/O units can be cH

Transformer Mode

Large power transformers operate at very low power fact
and th@hase accuracy is critical to measure the losses. F
transformer application mode sets the configuration optio
optimum for phase accueagyAC+DC coupling range lock
across phases. The temperature can be monitored at the
by connecting a suitable temperaturetsensot h e it
inpubn the rear.

Default Settings All default parameters will be selecteBMNERS pressed
Temperature mode cadibabled or selected to mea€uoe F
Temperature via a suitable temperature sensor connectéboimteBNC

input
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Standby Power

Tomi ni mi se standby power,
mode whereby power is only drawn from the supply wher
These devices draw very little current for most of the time
draw a larger current for a single cycle to charge a resery,
capacitor. This pattern is repeated on an irregular basis. N
power consumed by devices in this mode is taken in the |
higher current cycles so to accurately megsowestigrawn b
thesedevicegheinstrument synchronises to the fregqaency
for the analysis but extends the measurement window to
irregular period of higher energy pulses. Because the insi
samples in true real time without any gaps, nuoidstagsnd
every power cycle is captured. It is important that ranging
manual or up only autoranging so that the power cycles g
missed while ranging

Default Settings

All default parameters wi/

Low Frequency

Select AONO or Areguifed i f | ¢

Calibration

This mode is used when calibrating the instrument with N
software

Default ASettings

Select to calibrate AC

Default DGettings

Select to calibrate DC

Frequency Filter

Frequency synchronisation for calibration gieesunacy at
low levels, applies to AC only

Formula

Disabled

No maths formula is selected

(terml + term2) / (term3
term4)

Sum of (term1 + term2) divided by sum of (term3 + term4

(terml + term2) x (term3
term4)

Sum of (termlterm2) multiplied by sum of (term3 + term4)

(terml x term2) / (term3
term4)

Sum of (term1 x term2) divided by sum of (term3 + term4

(termt-term2-term3 / Sum of (termdterm2+ term3) dividedtbym4
term4
Not e: Selection of ATERIMMASO i s via the

Alarm 1 Data

Alarm on selected parameter and thresholds

Zoom 1 Zoom 1 parameter selected forthlashold

Zoom 2 Zoom 2 parameter selected for alarm threshold
Zoom 3 Zoom 3 parameter selected for alarm threshold
Zoom 4 Zoom 4 parameter selected for alarm threshold

Alarm Typé€Alarm 1)

Disabled No alarm

Linear Frequency of beiepreases linearly as value reaches its lin
Alarm if high Alrm will sound if values exadbreshold

Alarm if low Alarm will sound if values fall below a threshold

Outside window

Alarm will sound if values are outside a permitteskttingov

Z00m
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Inside window Alarm will sound if values are within a permitted window
Alarm 2 Data Alarm on selected parameter and thresholds

Zoom 1 Zoom 1 parameter selected for alarm threshold

Zoom 2 Zoom 2 parameter selected forthlashold

Zoom 3 Zoom 3 parameter selected for alarm threshold

Zoom 4 Zoom 4 parameter selected for alarm threshold

Alarm Typé¢Alarm 2)

Disabled No alarm

Alarm if high Alarm will sourfdralues exceadhreshold

Alarm if low Alarm will soundalues fall below a threshold

Outside window Alarm will sound if values are outside a permitted windoyv,
Inside window Alarm will sound if values are within a permitted window

Analogue Output

Disabled No analogue output

Zoom 1 Set aranalogue output voltage representative of zoom 1

Zoom 2 Set an analogue output voltage representative of zoom 2
Zoom 3 Set an analogue output voltage representative of zoom 3
Zoom 4 Set an analogue output voltage representative of zoom 4
Manual Set aconstant analogue output voltage |

Alarm Function

ThePPA4508as two independent alarms that can be read remotely or can generate an audible
sound. Each of the alarms can be triggered by comparison to one or two thresholds:

sound the alarm if the value exceeds a threshold

sound the alarm if the value is below a threshold

sound the alarm if the value is outside a threshold window
sound the alarm if the value is inside a threshold window

Additionally, one of the alarms (alarm 1) can be used to generate a sound which varies linearly
between two user defined thresholds.

The value to which each alarm is applied can be any of the measurement parameters selectec
for zoorhere

TheALARMnNenu screen shown below

ALARM OFTIONS alarml data- is the first alarm, this
can be linked to any of the measured
auare 2 data zondn 1 parameters that have been defined by
alarm 2 dat the zoom function, designated zoom 1
analag -:-u:put ::Iiz'.-:lt-l-z-::l " zoom 4

To program an alarm, first select the
functions for tkeom; up to four
measurements can be selected for the
display, the alaoan beapplied to

any of them; then pras&RMo

invoke thalarmoptionsmenu
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ALARM OPTIONS Select which of the zoom functions is
to be usedhen slect the type of
olarm 1 data Z00iM alarnfrom the five choices displayed
alarm type - . .
alarm 2 g e in the drop down list

" Thealarm typesets up the way the
e window thresholds are treated, enabling the
user to set the upper and lower
thresholds, both when set to one of
the windows or to the linear option.
Depending on the selection either one
or two thresholds will be displayed for
setting to thaesired value.

i.e., ilarm if highs chosen then the high threshold is displayed, convesaatynithen
lowis chosen then the low threshold is displalyeehif imside windoaroutside
windowoption is chosen, then both the high and low thresholds will be displayed.

ALARNM OPTIONS In this caseutside windovinas been
arm 1 ke . selected which then displays additional
alarm type ; fields to be edited that are appropriate

hi for the choice made. With both this and

inside windowthe high and low

threshold limits are displayed and

als der : editable rather than just the high or low

analon sutput o threshold whatarm if higloralarm if
loware chosen.

Ifalarm latchs set t®Nthe alarm will

continue to sound even if the value

being monitored returns to a value

outside the set threshold(s).
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Ifalarm soundesenabledwhen

PH1 triggered the alarm causes both an
impedance audible bleep and displays a message
) at the bottom of the screen.

rezistance

frequency

To clear the alarm, pitd€8ME

If the alarm latclsa&ectedhen both alarms will continue to sound even if the value returns to
within the normal boundaries. To clear the alaHiQMEess

The alarm latch can also be BEdt@he data so that an event can be captured. The data on
the screen will be the measurement that first triggered the alarm condition.

Thelinear alarnoption allows tests to be carried out even if it is not possible to see the display.
PressingERQOn the alarm menu sets the upper and lower threshold to 4/3 and

and 1/3 of the measured value respectively. The repetition rate of the sounder then varies
linearly as the value changes between these thresholds.

ALARM OPTIONS analog outptit The Analog Output
BNC connector is located on the rear
auar :J:J’“ oo - of the instrument.

) The output voltage (0 to 10V DC) can
be controlled using the ALARM
functions to generate a voltage
representative of Zoon#1
measurements or a manual level.

rmanual

The Voltage present at the Analog Output can be calculated using the following formula:
Analog Output = 10 x (measuexd) / (full scaleero)

AMeasuredo is the value measured on the in
parameters.

analog zerandanalog scalare user defined values set in the menu.

Theanalog outputenu option can be seligabled, zoom 1 zoom 4ormanual with

manual representing a fixed value with just the analog output set by the user.

rn
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The output is updated whenever new data is available.

A 2V Peak 50Hz signal is monitored by the PowerTAeslyeguency is adjustable-by +/

2Hz.

Therefore using the aPpwlel f®acakitdadkullwiilZlerme 5
scale value of2ifiz, the Analog Outputanl betweefOV at 48Hz up to +10V at 52Hz.

The

Analog Output Voltage will be OV when the fre§0efzcy is

Zoom 1 in the Alarm menus is used to control tHewadttagethe Analog Output

alarm 2atg behaves and is set up in the same alaynadwith the following exception

that the linear alarm is only availaddbsrmonl

In both cases the alarm sound can be disabled, and the alarm can be latched so that it stays on
even if the monitored parameter is now outside the set alarm conditions. If using a latched alarn
which is continuing to sound, pred©tigkey to clear the alarm.
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R . Press to set the data resolution and change the format tg

esolution : ) .
instrument responds to future comnaEn@®mms interface

Normal Data Resolution set to 5 decimal points

High Data Resolution set to 6 decimal points

Binary Datatransmitted in Binary Format

Interface Communications tygeéween instrument and pc

RS232 RS232 Comnirgerface

USB USB Commsterface

LAN LAN Comms interface

GPIB GPIB Comms interface

Recall with Program When enableq recablsnmunication port settings from any

memory location

Off Turn OFF this option

On Turn ON this option

Screen Print

Disabled No Screen print option selected

RS232 Print screen WRE232 Cabie. to printer

USB Memory Stick Print screedirectly onto USB memory stick

A INFORMATION s advisable to only US8 sticks of 2Gb or smaller capacity

AUX Superseded see note
Master / Slave Select if 2RPA4%x units are to be used B®A480/50/60
Disabled Master / Slave configuration disabled
Select to s€®tPA4%xas master umithin
Master . !
4 -6 phase configuration
Select to s€®tPA4%xas slave unit within
Slave . .
4 -6 phase configuration

Master/slave operafioicluded for legacy purposes only)

Two instruments can be connected to make synchronised measurements with up to 6 phases.

The uni t
the same time.

assigned as

O0masterd® contnrtol s

t he

When in POWER or INIgdes, the SUM power from the slave instrument is read by the master
instrument to compute the overall efficiency.
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To operate in master/slave mode, connect the extension ports on the back of the instrument witt
the 15wayribbon cable and the 15 pin D type port inverter. Also connect the SYNC BNC
connectors on the back of the instruments with a BNC cable. Press the AUX key on each
instrument to set master/slave to master and slave respectively. The master/slave selection i
shown in the ttgdt handorner of the display.

PHASE 3

1. 15 pin DIN cable & port inverter.
2. BNG BNC synsync cable

Because the measurement window is set by the master instrument, if the slave instrument is
measuring a different frequency (for example when theefficieTgeyf a 3 phase inverter)

then the measurements on the slave will not be exactly synchronised to its frequency and may
take a little longer to settle than usual.

In the event that either instrument changes range or detects a significant change in frequency
then both instrumentsr@synchronisen d fAwai ti ng for datao will

To synchronise data read over the communic
(which puts both instruments in hold mode) read the data from the master and slave, then releas
HOLD on the master OHOLD, OFF6.

compatibility, it has been superseded by our PPADatalogger software which allows up to

A INFORMATIORIlease note Master /Slave is redundant and is only included for legacy
4 PPAGs to be connected simultaneously and
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Auxiliary Device

None

No Auxiliary device connected

PCIS Inrush Switch

Phase Controlled Inrush Switchn active device which is
controlled over the extension port withstrimaer§ee APP
sectiorere

ADI4&4 Analogue I/0

Enable the ADI40 AnaloDigatal Interface unit with 4
thermocouple inputs

ADI4&8 Analogue 1/0

Enable the ADI40 AnaloDigetalnterface unit with 8
thermocouple inputs

ADI4a12Analogue 1/O

Enable the ADI40 AnaloDigetalnterface unit with 12
thermocouple inputs

ADIl4aL6Analogue I/O

Enable the ADI40 AnaloDigetalnterface unit with 16
thermocouple inputs

External System Scaling

Disabled

External System Scaling is not selected

Enabled

Enable External System Scaling and recall calibration Ac
settings etc

Set Clock Manual Setting Required. Use Numerical Keys

Set Date Manual Setting of Date and Year, Month setiregeare

Display

Colour Display data will be in colour

White on Black Display data will be displayed as white font on black bac

Black on White Display data will be displayéthak font on white backgrou

Brightness

Low Screen brightness set to Low

High Screen brightness set to High

Phase Convention Measurements of Phase can be expressed in one of thrg

-180 to +180 Commonly used in circuit analysis

0 to-360 Commonly used in power applications

0 to +360 Select as required

Keyboard Beep Audible sound when keys are pressed

Disabled Audible sound disabled

Enabled Audible sound activated

Autozero

AUtoZEro Periodicalhez_ er o 0 grevem gritt, useful dor long peri
of DC analysis

Manual Uni t will only zero input

Program b6 Direct Load

Program-& may be recalled with a direct press of the fun
keys (POWER, INTEG etc)

Disabled

Function will be disabled

Enabled

Function will be enabled

Zoom 2 High Resolution

The data displayed in zoom 2 may be displayed to one ¢
greater resolution than normal, this is particularly useful
measuring phase at power line frequencies

Disabled

Function will be disabled

Enabled

Function will be enabled
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Independent Ranging

This allows the user to set different scale factors and sel
independently internal / external shunts separately on eg

Disabled

Function will bisabled

Enabled

Function will be enabled

Low Value Blanking

Low value blanking will zero to display values under the
conditions

Input Signal Peak

<45% of RNG 1

< 25% of RNG 2

< 15% of all other ranges

Disabled

Function will be disabled

Enabled

Function will be enabled

£ System Information

The information given in this section cannot be changed |

Serial Number

Instruments unigue serial number

Manufacturing Code

Code attributed to build date of instrument

MainRelease

Curent firmware release instalie@dtmment

DSP Release

Digital Signal Processalgase version

FPGA Release

Field Programmable Gate Aglagse version

Boot Release

Release version of Instruments boot up firmware

LastN4LCalibration

Instruments last calibration date

o User Data

Supervisor Access Enable or Disalfiet currently supported)
User Data Manuallgnter company name

User Data Manuallgnter individual or company
User Data Manuallgnter unique ID ifostrument
Save Save all above settings
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MODE Each mode selection reveals a subset of settings appropri
selected mode

True RMS Voltmeter The RMS voltmeter displays the additional secondary par
ac, crest fact@yrge, mean and form factor

Phase meter The phase meter mode is a secondary function which doe
a separatkey The phase meter uses the terminology of ch
for voltage and channel 2 for current as it is normal to use
meter to compare voltages directly. The phase meter mea
phase and gain of chanmela2ive to channel 1 using a Discr
Fourier fensform (DFT) algorithm at the fundamental frequ

MEASUREMEMT SETTIMGES FOLIER AMALYZER

valtmeter

computation

The parameters displayed alter dependent on the selected mode.

In the POWER mode, the anahezesures power values for g
phase

The IMP mode on the BE&S the real and imaginary compo
Impedance Meter at the fundamental frequency usiranBiy$iso compute the
impedance of the load and associated parameters

In the INTEG mode, the PPA will compute additional powg
within a Datalog and display them relative to time (total pg
The HARM mode of the &Aputes multiple DFTs on the in
waveforms in real time. There are two modes of operation
THD, and series harmonics. Series harmonic mode includ
for THD, TIF, THF, TRD, TDD and phase. There is also at
a series harmobiar grapHtisplay which shows both the volta
Harmonic Analyzer and current harmonics simultaneously. In difference THD
THD (Total Harmonic Distortion) is computed from the rmg
fundamental: In series THD mode, the THD is computed f
series of up t@3harmonicELl00 Harmonics for TDD, THF, T
TRD, Harmonic RMS and Harmonic Factor options).

The PPArovides a storage oscilloscope funeimn the
waveforms being measured

Power Analyzer

Power Integrator

Oscilloscope
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PROG

Memory Progranstore / Recall Options
InternaFlash Instruments internal mgnutilised to store or recall datario
USBMemory Stick External USB memadigksutilised to store or recall detano/
Data
Program Upload or download a program
Results Upload or downlgadults
Datalog Upload or download Datalog
Action
Recall Recall anpataselectionom above
Store Store aniataselectionfom above
Delete Delete anpataselectionfom above
: 999 selectable locations for da&storedo, & recallger
Location
deleted from
Name Allows user to name data within location
Using the &¢ keys to highlighkKkECUTBressheENTER
Execute keyto execute any chafsymade to any parameter within
APROGOscreso d e
Memory Status Status of memory in either Internal or USB configuration

Program store and recall

Thereare 99%0nvolatile program locations where the settings for the entire instrument can be
saved for future recall later. An associated name of up to 24 characters can be entered by the

user to aid identificatieae Text Entry)

Program number 1 (if not empty) is loaded when the instrumentorsspothetethe

PPA4500an be set touser definestate whenever it is switched on. This is particularly useful

to set system options such as phase convention, GPIB address etc. If no settings have been
stored in program 1 then the factory default settings are loaded (program number 0).

Program number§ Inay be recalled with a single press of the Application Direct Access keys,
(item 7if the direct load option is selected in thensgetefre system optipns

The instrument can be restored to the factory default settings at any time by recalling program
number 0.

The program menu is accessed uditig@itkey. The program location can be selected either
by stepping through the program locations in turngifgkidngs to see timameor by
entering the program number directly.

The default condition when in the Program Store/Recall menu is as shown below.
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. —— To store a configuration in any of the
locations-299, press tlie key

twice to highligidtion then press

thea key once to selstbre

Termary

narme factory default

Now using thé key highlight the
execute program number and either step
through the numbers with the
a &€ keys or directly enter the number
from the numeric keys, then press
HOME

Press TABELE to wiew file directory

Using the& key, highliglexecute
and preseNTER

When storing a configuration in a program, there will be a slight pause (of about 1 second) if the
program has previously been written or deleted. The process will be very quick if the location ha:
not been used.

When supervisor mode is dis@sedsystem optipnprograms can only be recalled, not
stored nor deleted, to avoid accidental modification.

Scrolling through the numerical memory locationscusiifty Keys it will be observed that

against the field calteginethee can be 3 options., eiéimepty whichmeans that there is

nothing stored in that location , or a name BU¢k 8ESThich shows that the location has

a program stored at that location number which has been named PWM TEST, lastly it can be
completely blank, this does not mean the memory slot is empty, but rather settings were storec
without saving their name to idbetifiy This is poor practice and should be avoided if possible

as it is bad housekeeping.

PROGRAM STORE/RECALL In this screenshot location 12 is shown
asfeiglely and can be used to store
program settings.

naime ermpty

execute

FPresz TABLE to wiew file directory
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PROGRAM STORE/RECALL In this case location 5 has a program
stored callgf=sy this location can be
used for storage, but it will be overwritten
by the new saved program.

HETIOrY

Fress TABLE to wiew file directory

FROGRAM STORE/RECALL In this last instance, location 18 is not
memary o ternal FLASH showing either the word empty or a
dota progranm program name. Tr_us m_fers thgt there is
cat a program stored in this location, but it
was saved without a name. As
previously it can be overwritten with a
new program.

Fress THABELE to wview file directory

A CAUTIONDf the 3 casasbown abothe memory slatthe first ong empty,
however in the second and third cases they both have something stored in them and to
use these slots will overwrite the contents already there without any warning.

When recalling a program, it may be desirabprdgraheto recall the selected
communications interthed¢ was in use when the program was storedl(RIS@E2SB).
Alternatively, it is more common Gamtineunications interface to be associated with the
instrument rather than a stored program. Thelectsilale option inREMOTIEenu to
enabldiecall with prograin. | bffot b h e ni pregiam Wil notrclgange thee
communications interface.

All file directanformation can be displayed by predsfiBO® key a dABLE hen t he
key This will alladl the information to be displayed as a table avitbsiosvinternal file
directory containR.gssing th@ ABLEBkeyagain exits the directmmgepn



PPA4500 User manual

This screen shot shows the file table,
there is only one entry in this instance.

The date the program or results were
saved.

The program or results name (up to 24
characters)

The memory position or
2999

Results store and recall

Each of the 999 locations can store eittierereesultdatalogsr instrument settings
programsas described in the previous paragraphs

Measurement results can be stored in one of 20 Rvezdd@i.0o hold the results,
pressPROGnNd selechemory=results Each location holds the entirec@hplited

results for all the phases no matter whasmrade display. Oscilloscope and harmonic
series dateanalso be stored but these take 3 contiguous leaetidresause of a large
amount of data. In each caséylthestrument set up is stored with the data andaecalled
that measurements may easily be repeatedfas

Datalog store and recall

Datalog can be stored directly intmiatite memoryoan be logged to RAM and stored
subsequently. The déwan can be recalled for viewing or to download téuatse for
analysis. There is a singlevotatile location faiding the datalog.

Saving data & files to USB Memory Stick

Data and files can also be stored and downloaded via a USB memory device. When using a
large capacity or slow device all the data may not be transferred within the transfer time window
If this happens it will be recognised, and a display captianpeppegsrghe user to press

Afany Keyo to terminate the transfer when cc

You can use larger USB sticks such as a 4GB or 8GB if they are nbtHal} afdileke
time taken reading the file directory will cause a time out error.

The best way to ensure that a 4GB or 8GB USB stick will function correctly is as follows:

1. Format a 4GB or 8GB USB drive. Both FAT16 and FAT 32 formats will work.

wi | | start

2. When you put the stick 1n, it
further error m ¢

any itkgpore this and any

3. After a period of time, you will see that the USB stick stops flashing the activity LED,
once this has gone out the stick is ready to use for screen shots, program saving etc.
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ZOOM + ‘ Increaséont size on selected parameters on display scre

ZOOM |

Decrease font size on selected parameters on display s(

PresREAL TIM#6 return to the display screen and see a
REAL TIME in real time. PressingREAL TIMEeywilltoggle between
HOLD and REAL TiM&des

PressTABLEo view resuksther during or at the completio
TABLE Datalog in tabufarmatthis is also the default screen whils
Datalog is running

PressGRAPHIuring Datalog to view plotted data points w,
GRAPH is in process, or view graph plots once Datalog is compl
GRAPHO move through screen display options

POWER Direckeyto Power Analyzer mode functions

INTEG ‘ Direckeyto Power Integrator mode functions

NI

HARM ‘ Direckeyto Harmonic Analyzer mode functions

RMS ‘ Direckeyto True RMS Voltmeter mode functions

‘ Direckeyto Impedance Analyzer mode functions

Direckeyto Scope mode where waveforms can be viewe
measurements being takenE T&e& directional arrows will
allow the time base to be changed an@&thearrows will
allow the trigger level to be set

STARKkeywill start aryatalog. Is also #teyused to initialise
a screen dump of any data displayed onto a USB memo

STOReywill stop any Datalog

ZERkeywill reset the inputs to zero

TRIGGEReturns display screen back to real time from a h¢
TRIGGER command. Also triggers a single shot in SCOPE mode, all

settings can be found by pressiSg e Kkeywhilst in SCOPE
mode
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ENTER®= o will enable the usecoafirm any configuration
ENTER# a they have set within the menus and will scroll through th
(Dual uskey screen to view all individual phase screens or all phases

DELETESA £ DELETEE £ will enable the user to delete any inputted d
(Dual uskey) scroll back through any results screens

HOME / ESW@Ill enable the userdturn to the home page o
HOME / ESC data withiparameters &heen adjusted and entered, or wil
(Dual uskey escape from any screen view and rehasétected mode's
home screen
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Chapter &uide for testing the basic functionality of
the instrument.

Thissection of the manmalvides instructions on how to test the basic functionality of your
Precision Power Analyaensure it has a basic level of functionality; this should be used as a
pre cursor to any further fault investigations. Details are provided of the instrument setup, the
required connections between the PPA and other basic test equipment commanly available
laboratory. Furthermore, screen shots of the expected results are displayed on the PPA.

Testing of the external inputs of the PPA is performed by monitoring the output of a signal
generator. To test the internal inputs of the PPA a breakeuloaaixoartthected is used,

the PPA monitoring the AC mains supply with the current shunts in series with the load and the
voltage attenuators in parallel.

RESETTING THE PPA TO FACTORY DEFAULT MODE.
This will clear any user defined programs that might be stored in the PPA and recalled when the
instrument is switched on. Program 1 is recalled whesréstd?ted

PROGRAM STORERECALL To access Program Store / Recall
rHemory internal FLASH mOde:
:utu:'” recall Press theROGkey therpresghe¢
e : Key until the Red Box surrounds the

niame factory default

number adjacenttmcation

Presdi & then presthet Key until
theRed Box surrourtelsecutepress
ENTER This will now reset the
instrument to factory default mode.

eecute

Press TABLE to wiew file directory

Setting up PP#5® for externaBNCfunctionality Check
ACAUISITION CONTROL Acquisition control.

PressACQlkey then pessthe¢

key untitheRed Box surrounds the
wiring optionsUse th& & keysto
selecB phase 3 wattmetieom the
list then predsnter

low frequency
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COUPLING Coupling
Press COUPLINXEy

Presghet key untilheRed Box
surrounds the ACouplin
Use th€ & keydo selecac+dc

from the drop down list.

FOUPLING Press thi key until the Red Box
surrounds thEndwidtloptionsUse
the ¢ &; keyso seleawide
(DG2MHzjrom the list.

Ranging.

RAMGING

PresRANGEKeypressthet key
.;ni mte-:::::lll attenuator Unt”

Ml — theRed Box surroundsVodtage
inputoptions

current input internal

auteranging full auterange Use thet & keyso seleagxternal
attenuatofrom the list.
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R ANGING Press thé key untilheRed Box
surrounds tlatenuatooptions
external attenuator

;g“ '='J§'=""Jn'ae Type in an attenuator setting of
; 1.0000:1

= e factor ’
attenuatar

current input internal
full autorange

Press thé key until the Red Box
surrounds tleairrent inpubptions

RANGIMG

external attenuator

e L autorange Use thet & keysto seleatxternal
e factor +1.0000 shuntfrom the list.

attenuatar

current input il ternal

RANGING Press thé key until the Red Box
surrounds tlehuntoptions

external attenuator
full autarange

e Type in an attenuator setting of
' 1.000q

input
LM

le factor
nt
dc offset
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Connectindhe PPA to a signal Generator

A signal generator is required to provide a 1.41V PK (1.008imasy&@¢{af the signal

generator expects a 500hm load impedance then an output voltage of 0.707V (0.5Vrms) should
be used. This signal is used for checking the integrity of the external voltage and external
current inputs; these are 3Vpk Max |Boffeshtial Voltage inputs.

The PPA is connected to the signal as shown in the drawing. The various modes on the
instrument can thersb&ected. The following section provides screenshots of the PPA display
for each of these modes.

To make the connections shown in the diagram you will need the following accessories that are
not supplied with the PPA.

4 x BNC cables for connections on the rear of the PPA.
2 x BNC cables to connect between the PPA and the signal generator.
5 x BNC ATO piece connectors.

Connection diagram for the functionalitgcks of the External BNC inputs

PHASE 1

Aur  Aw A
— Ivex [ 0ams —)
)

PHASE 2

Acr  Aw A
» [ —

®

SYNC

Signal
Generator

{[ - BNC Output




PPA4500 User manual

Screenshots of PPA Displaywhea ki ng oOexternal 6 measur ement
Oscilloscope Mode

10.00m=di A0.00m= . div

The above screenshots of the scope mode display current and voltage for all 3 phase inputs.
Use th&NTERY @ keyto scroll through the various oscilloscope displays. The screenshot
below shows current and voltage for phase 1 only. Comparisons can be made of current and
voltage on all 3 phase inpitiste should kero phase shift and equal magnitude on both

traces.

PH1

raltage

current

10.00m=div
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True RMS Voltmeter Mode

peak
cf

Surige
mean

f
frequency

phoze 3

1.0019

peak

cf

surge

mean

ki

frequency 50000

These screenshots are of the instrument in True RMS Voltmeter mode. The one on the left is
displaying the voltage results for all 3 phases whilst the one on the right is displaying current for
all 3 phase inputs. These allow comparisons of currengearehsolys between the 3

phases. It is also possible to check that the insasdatatted the correct frequency.

current

1.00194
- 14

In this screenshot we are looking at just one phase, in this example phase 1. The instrument is
displaying both the voltage and current readings for the one phase only. It is also possible to
scroll through the various true RMS voltmeter displaysilaviesutts for phases 2 or 3.
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Power Analyzer Mode

PHl total fundamental

wiatts

1
Vdr

pt 1

1.0013” +000.00°

1.0019
1.0019
frequency 5 U . U U U

Hz

current 1 UU 18A 1.001%4 -000.00°
frequency

H3

dc watts

I* ph-ph

The above screenshots are of the instrument in Power Analyzer mode. The screenshot on the
left is displaying the results for all 3 phase inputs. The screenshot on the right is the results for
phase 1 only. Comparison of current, powatagygdcan be made onatlle3esand it is

also possible to check that the instrument has detected the correct frequency.

Harmonic Analyzer Mode

The signal generator is adjusted to provide a 1.00V PK, 50Hz square wave to check the
frequency detection function of the PPA. Harmonic Analyaglisedded<orrect

harmonic magnitudes are displayed providing the fundamental frequency of the waveform is
correctly detected.

watts
wattsf

The screenshots abslkiew the instrument in Harmonic Analyzer mode with a square wave
input. Comparisons can be made of Current, Power, Voltage and Total Harmonic Distortion on
all 3 phases. When looking at a single channel it is also possible to check the frequency of the
signal. The final screenshot shows that it is also possible to look at the harmonics in table form
so that it is possible to loaKtae individual harmonics at once. This example was for the
voltagdarmonic$ut it is also possible to get the sdméotafat for current harmonics.
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PH1

fundamental
nms
THO

frequency

watts
Hz
deo watts

We have used a square wave as the harmonics of this waveform are well known, it is advisable
to compare the harmonic values in the displayed table and ensure they are nominally the same
as the tableelow.

Harmonic Content of a Square Wave

Harmonic Number Frequency | Relative Magnitude
Fundamental 50 Hz 100 %

3rd harmonic 150 Hz 33%

5th harmonic 250 Hz 20 %

7th harmonic 350 Hz 14 %

9th harmonic 450 Hz 11 %

Setting up PPAfari n t eneasueeieants.

The set up procedurerf@rnal measurements is very similaatmtheafor external
measurements. The only difference is in the configuration of the Ranging settings

FHASE 1 RANGING Ranging should be set up as follows:

PressheRANGEKey

Presghe¢ key untilheRed Box
surrounds théoltage inpubptions
internal Use thé & keysto seleanternal

full autorange

10 from the list.
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PHASE 1 RANGING Press thé key until the Red Box
surrounds tleairrentinputoptions
il mutorange Use thé & keys to seleictternal
w from the list.

scale factor +1.0000

current input i internal
aute 9 fu rnal shunt
rHini

Connecting he PPA fmeasurements.er nal 6

The breakout b@ee Appendixfor further details of this accgis@gnnected to a mains

supply. A load is connected to the breakout box to produce a current for the PPA to monitor.
The PPA is used to monitor the voltage and current on the connections of the breakout box. The
same voltage and current levels are apfilie@ phase inputs of the Piekefordhe

display should indicatentbrainallyasne values for all 3 phases. For thdusstted in

this manual 230V 50Hz mains supply was used, the load ssdahgasurrent of 3.00A.

To make the connections shown in the diagram you will need the following accessories that are
not supplied with the PPA.

1 x breakout box.
1 x Load that will be connected to the breakout box.

Allother connections can be made usingnteafatieads supplied with the PPA.
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Connection diagram for the functionality checks of the Internal 4mm
sockets inputs.
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Screenshots of PPA Display when making 0i nt

The following screenshot examples were taken with the PPA set up for internal measurements.
For full descriptions for each of the PPA modes pleabefieiextt e r nal 6 measur e

Oscilloscope Mode

phase 1

5.000m=div - - . . - ' - - - 5.000m= diw

current

3.000ms div
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True RMS Voltmeter Mode

phaze 1 phi

23033 23041

M

frequency  S0.000

factor
ied mean

form fac
frequency

Power Analyzer Mode

phase 1

692.47

phoze 2

1.0000

23040
3.0055

frequency

H4
do watts
I ph'ph

43

phase 3

phaze 1

3.0054

phaze 2 ph
3.0052 3.0052

M -

1440

50,000

frequency

current

total
69245l
A

000kEr
1.0000

230.40V/
3.00554
50.000Hz

H4 n
de watts
5 |:lh- ph

fundamental

valtage
current 200554
frequency

21.959mb -179.41°
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Harmonic Analyzer Mode

I

fund

™ 0058  0.059
H4 I

H4

watts
watts.f

PH1

fundamental

A0l

0.058%

dc watt=

Harmonic verification

Verify that Vtielnominally the same across all phases inputs, as a reference signal (such as a
square wave) is not being used we cannot verify individual harmonic magnitudes. This is not a
problem as we have already verified this with thenpxtsrnal
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Basic Fault Symptoms and Causes

Symptom

Cause

Noisy trace on external voltage input

Possible damage to analogue front en
circuitry caused by excessive voltage

Noisy trace on external current input

Possible damage to analogue front en
circuitry caused by excessive current

Flat trace on external voltage input

Possible damage to digital circuitry in
card

Flat trace on external current input

Possible damage to digital circuitry in
card

Incorrect Voltage reading on External

Possible damage to input attenuator cq
by excessive voltage

Incorrect Current reading on External |

Possible damage to input attenuator cq
by excessive voltage.

Incorrect Voltage reading on Internal I

Possible damage to input attenuator c{
by excessive voltage

Incorrect Current reading on Internal In

Possible damage to current shunt caug
excessive current

Incorrect Harmonic magnitude on exte
input

Possible damage to analogue input cir
Incorredrequency detection

Incorrect Harmonic magnitude on inter

input

Possible damage to analogue input cir
Incorrect frequency detection
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Chapter ¢Menushow to use and navigate them

Main menusere are twelve main menu options available, these are labelled under each
of the twelve numeric keys and are accessed by a single keypress.

ThePPA4508eriecan be configured for a wide range of application discipli®esnKeys 1
the alphanumeric keyboardntl/decimal point are used to access the menus to set up the
PPA4508eriedo suithe intendedeasuremeapplication.

ACQC Press key 1
Acquisition Control: Used for configuring inputs appropriate to source and nature of ssgda
COUPLINC Press key 2

There are three couptipions AC only, AC+DCdonly. AC+DC coupling is the default optic
should be used where posSibé&ecoupling option does not affect the bandwidth of the instrui
the frequency detection

RANGE  Press key 3
Input channel options
DATALOG Press key 4

Interrogation and extraction of information resulting from a test log in a specified time scal
speed

APP Press key 5

Application function to be selected

MATHS  Press key 6

Used to select appropriate formutieif@d units not directly measured
ALARM  Press key 7

Used to select the alarm types and options

REMOTE Press key 8

Press to set the data resolution and change the format to which the instrument responds 1
commands, via Comms interface

AUX Press key 9

Used to seleahd setup specific parameteasyavptional accessoc@nected to the PP,
SYS Press key +

Used to set general system wide controls

MODE Press key 0

Used to select gmogrammed instrument functions

PROG Presghe decimal pointkey

Recall/Store/Delete ofvalatile programs



PPA4500 User manual

Selection from a list
This data type is used where there are only predefined options available such as the output may

be 6ond or O6éoffd, orautd. he bandwi dth may be |

Upon entry to any of the twelve main menus, no options are highlighted (ACQU menu screen
showrbelowy

ACAUISITION CONTROL

ze 3 wattmeter

Llows frequency

adwanced options

If the¢ key is then pressed the first option will be highlighted by a flashing box

DISF LAY

i UP key

£ LEFT key
a RIGHT key
¢ DOWN key

A WNPE

4 way navigation keys for the menus and data entry
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ACAUISITION CONTROL

3 wattmeter

voltage

off
Lo Frequency off

Press thé a second time then the
flashing cursor will highlight the
second parametspeed Then

key steps forward throughighé&
thef key steps backwards through
the listWhen the correct option has
been highlighted by use of &

keys, theBntemust be selected to
choose that parameter.

The number ke(s9, depending on
the number of options avaijabie

directly to ¢happropriate positiothe list, this provides a quick way to jump through long lists.
AgainEntemwill neetb be pressed to select the desired choice.

For example, if the speed selection list comprises the options:

very slow (itemD)
slow (item 1)
medium (item 2)
fast (item 3
very fast (item 4)
window (item 5)

and the presently selected optizedisim there are 3 ways to selautiow

pressx twicefollowed bignter
pres<E three time®llowed bignter

or press numbkeyfollowed bignter

ACAUISITION COWMTROL

WAiring
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Direct numeric entry
Parameters such as frequencytasdoffset are entered as numeric characters; frequency is

an example of an unsigned parapteseffset is an example of a signed parameter

Numbers are entered using the number keys, decimabpdirt key (if signedralue is
permitted), & if required, the SI unit prefix multipllier keys (G, M, liwith,ad;d&hle)
associated prefix.

POWER INTEG HARM RMS IMP SCOPE

EEEEEBN

When the numeric character string has been entered, pEd$EERelyEtem 1P sets the
parameter to the new value. UrENfhERey is pressed, pressingii@d/iEey(item 11)
abortghe data entry and restores the original number.

If the numeric data value is entered that is outside the valid limits for that parameter, then a
warning beepheard, anessage is displayed on the screen sDAWWERRORand the

parameter is-set as close to the requested value as possible. For exampiaunhe

frequencyif a valuanderlOmHzis entered, a warning begether withraessage will be

given, and the value set tanithemurof 1@nHzas shown below

ACAUISITION CONTROL

niarrial

off

niarrial
0.00m H=
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When any menu is first displaygedi shkl aumer i

There are two types of numeric variables, those showing an integer value and those showing &
decimal value.

To edit a decimal numeric value spbhsesoffsein the screen sibatiowuse thé key to

highlight the numeric value, in this case you would need tokegsiad¢imes to highlight

thephase offsebumeric value. Once highlighted a new number will overwrite the existing value
if any numeric key(s) are pressed.

ACAUISITION COMTROL

norehal

1. If you wanted to edit the value to
be 1.08for example

2. Pressx x1 to display the cursor |
as shown in the second screen
shot

ITION COMTROL

niormal

3. Pressa x2 toinsert &nove the
cursor 2 places to the right

4. Pressl onceto insera 1tothe
left of the cursor |

ACQUISITION CONTROL

niormal

5. Press x2 to move the cursor 2
furtheplaces to the right.

6. Now press 5

) 7. PressENTERand now the value

+01.05]000]° is saved for that parameter.
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If you want to correct a mistake, then ppédskitivill delete the character to the left of the
current cursor position.

If you need to change a value after pEESSiB&then use the key to position the cursor
against the correct paranagtguse the key to move the cursor to the right of the character
you want to delete.

REMEMBE®Re numeric keys andDBES ETIkey always affect the character to the left of the
cursor

To edit an integer numeric value sseleet®d harmonia thePOWER ANALYZERnu
shown below, figure 23

POWER AMALYZER Using thg & ¢ keys move the
highlight to the desired line.

power analyzer

Use of thE &wo keys to increase or
decrease the selected value.

Alternatively use the numeric keys to
enter the value directlf.a multiple
digit value enteredthen th&€ & o

keys can be used to position the cursor
for editing as above.

input compenzation

A INFORMRAONData values are always shown in engineering notation to at least 5 digits
(1.000899.99 and a multiplier).

Text Entry
There are occasions where it is useful to enter a text string; for exaohgiite program
may have some text as a title.

Textis entered by selecting one of 6 starting characters using the main function keys on the top
right handide of thé&eyboarditem 7)then stepping forwards or backwards through the
alphabet with theand¢ keys.

The starting letters are@WER E (TEG, | HARN, O RMS, U (MB, or space&SCOPIE

You can continue from any one of the starting letters backwards and forwaadsi@ising the

keys step forward dmackwardsising the ASCII character definitiatiser printable

characters such as # or ! can be obtained by stepping on from the space. The available characte
set is given in the Appeitiribers can also be inserted using the number keys.

When entering alphabetic characteZQ@id-andZOOMkeys select upper and lower case
respectively for the character to the left of the cursor and the next characters to be entered.

The editing keys£ , DELETEBNJENTERperate in the same way as for numeric entry
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User Data

When th®PA4508s first powered, dor

approx. 4 seconds a splash screen is Bjjown
default, the instrument model, firmware version
and Newtons4th Ltd. will be displayed. This
splash screen can be edited and personalised to
your company details.

Il principles

PPAS530 -504 -HiZ

version V2183

Newtonsdth Ltd.

THREE PHASE POWER ANALYSER (N.B. The screen shot shown is of a PPA5530,
however a PPA4500 series is identical except for
the model number)

! 1 The splash screen then changles tefault
29?74”1” ~000.00° real tlme POWGI’ Analyzer screen

3.0065mA
58.888kHz
L 3

-n04. 747

Editing the User Data

To do so, press B¥Skey followed by thekey whictvill then display the following
screens:

SYSTEM OPTIONZ t h e n USER SETTINGS

< zystern information uzer data » ¢ return

There are 3 linesusér datahat can be edited to suit the aserséction preceding
section, Text Entry)
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A sample of editeskr datas shown here

USER SETTINGS As can be seen in this screen, the 3 lines of
user data have been set t
ADepartment 0o, and fAOperat

can be edited by the user to read appropriately
toyourusagee.,ioper ator could be
N o or similar.

Supervisor Mode

For use in production environmeherat is desirable tithe operataamot be able to
change and save the settthg®PA4500fferssupervisanode When supervisor mode is
enabled, the stored programs can only be eexhitgchanged.

After changing the user data or supervisor statusa@ebguighlighting the command with
the use of the &¢ keys and then presditgTERo save the data inwotatile memory.

The next time the instrument is switched on, the splash screen will show thesthree lines of
dataand theupervisoistatus will be tHas saved.
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Special Functions

Display Zoom

ThePPA45000rmally displays multiple results on the screen in a small font size. The zoom
function enables PRRA450@ display a mixture of up to 4 user selected parameters in a

larger font size along with the remainder in the standard size, alternatively the four selected
parameters only can be shown by themselves ieagecidrd size.

To set which parameters are to be

PH1 . displayed in the larger font size, first
watts ) : ) return to a no zoom condition by
va 1 _ 174d6nba pressingheZOOMkeytwice, if
Lf " nadsl necessary, as each preZOiM
voltage : 000,08 will reduce the font zoom.
current :
frequency
Hz
dc watts
1 ph' Flh
SELECT DATA FOR 200M Press th&OOM+ey to view the

. e presently selected data (sedidon
PH1 ) N
watts ] : ) flashing highlight &)x and press
va LA da30zna DELETHoD clear the whole selection.

dr
pf
raltage
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SELECT DATA FOR ZOOM In the example shown here, if the
DELETHKey is pressed all the
selected parameters will be deleted
for the zoom functiombe topmost

left parameter is then highlighted by a
flashing white boxt it has not been
selected for zoom untiBNEGER

fundamental

freauenc _ . key is pressed and the highlight box
de watts IanLd stops flashiramnd turns solid red as
V pheeh B s TR the cursor moves to the next
parameter.

SELECT DATA FOR ZOOM Each parameter that you want to
PH2 P—— select for zoom display can be
watts ; j -19. 345l selected by using thg o,
::E_ _ _ & keysThej &¢ keysallow the
o i selection of the parameters and will if
voltage - 07 750 continuously pressed cycle from the
+’ur:4 ! : B top to the bottom and back to the top
Ha : ) again. Similarly, th&£ keys will
d watts ¢ ) swap frorane column to the other,

¥ ph-ph : LY -045.44°

Total and Fundamental in this case.

ThePPA4508upports-4 parameters in both zoom modes, it is not necessary to have to
select four parameters. Each solid highlight sigthigegateaneteill be zoomed when
theZOOM+ey is pressed. If a fifth parameter is selected, the first parameter will be
deselected.
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PH2
watts
4

Ar

frequency
H3

dc watts
I* ph-ph

PH2

watts

A

A

pf
raltage
current
frequency
H2

dc watts
I* ph-ph

PH1

total
watts

rms
raltage

rms
current

frequency

SELECT DATA FOR Z00M Having selected the chosen
parameters for zooming, pressing the
ZOOM+key will display the first level
of zoom.

16995 pl

tatal P—— The next press of B@OM*key will
-19.504ply * increase the zooming effect and only

0425 14 show the selected parameters on the
screen as shown iaghreen shot
below.

32.275mV
2.1821mA
57.737kHz

plat
L)
-017.90°

-33.750p w
30.399m v

3.3713m -
55.040k +
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EFFICIENCY
The AEfficiencyodo mode will compute and ¢ o0mj

shown within the screenshot below

POWER AMALYZER

Toseledt he AEfficiencyo p
power analyzer from any application mode

]
negative leading

Access the Power Analyzer home
screen and preBOWERhis will
take you into a sub menu.

E:::j::z Scroll down to tefficiency
v parameter and preskey this will
operthe dropdown menu waifith

availableonfigurations as shown

Use thg &¢ keys to move through the configurations areN)F&$ select and
confirm

PrestHOMEOo return to the Power Analyzer display screen

The results will then be displayed at the end of the Power Analyzer home screen as shown

phase 1 phase 2 phase 3

5.0981 49871 5.1126

149.44 156.53 149.95

rms 142.26m 141.29m 141.62m *
frequency 55001

H3
dc watts
efficiency

El
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Chapter 1dnstrument modes

ThePPA4508eries has nine different modes, these are selected via the Mode menu, six of
them are also accessible from the direct seledtie® kiey®)

In this section each mode will be described with examples and help on the best configurations tc
select for different DUTOS.

Themodesre:

True RMS Voltmeter
Phase Meter

Power Analyzer
Impedance Meter
Power Integrator
Harmonic Analyzer
Oscilloscope

The entries above designated with an asterisk are also available directly from the keys at the toj
right side of the keyboard, labelled POWER, INTEG, HARRlaRMSCOPESeeitem

7
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True RMS Voltmeter

Atypical application that would utilise True RMS Voltmeter would be for measuring the inrush
current of a DUT withatidef our PCl&ccessorfsee Appenddy

When selecting True RMS Voltmeter from the Mode menunbastegsndnt settings
screen idisplayed as sholglow.

MEASUREMENT SETTINGS Rectified meagan be set to either
normalisedrabsolute

true rms voltmeter
ed mean

actor

MEASLUREMENT SETTINGS ThePealkparametaran be sdb the
options shown below

= roltmeter

Signed, separatkseparate
unfilteredare updated on a per
window bases. Wheneaimum

1 filtered
m unfiltered filteredandmaximum unfiltereare
parametethat are updated when the
value is higher than the existing
displayed valuand not refreshed for
each window.

In all cases unfiltered ignores the effect of the smoothing filter if that has been selected.
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FMEASUREMENT SETTIMGS

true rms valtmeter
te
te unfiltered

The optioselectedor the crest factor
parameter alter the way in which the
crest factor is calculated.

Autoi If the DC component is < 2% of
the rms valuben:

cf fpositive peakegative peak) / 2 *
rms

otherwise it is calculated as including
DC

Including DC
cf= abs(peak) / RMS

Excluding DC
cf= (positive peakegative peak) / 2
*ac
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Phase Meter

The phase meter mode is a secondary function whitihdees separdisect access

key It isonlyselected by steppihgpugh the operating mode vid@izEmenuThe phase
meter uses the terminology of channabliafpe and channel 2 for current as it is normal to
use gphase meter to compare voltages directly. In thisccasentimgout is set to external
attenuator in tRANGHEnenu, and a voltage probe (oscilloscope probayednfm

optimum phase accuracy, the same\gtiagd probe should be used for the voltage input
whichcan also be set to external attenuatoR ANEmMenu.

Remember to trim the oscillogropesif necessarypyconnecting them to a 1kHz square
wave and adjustthgm for 33.3% 3rd harmonic rathenic analysenode.

The phase meter measures the phase and gain & aHatwelto channel 1 using a
discrete Fourier transf@T) algorithm at the fundamental frequencygRielaigeven

as an absolute value amiBinThe ratio cdre inverted to give the gain of channel 1 relative
tochannel 2.

To look at differences in gain from a nominal vfket, gain can be applied either
manually or by presgidrO.
offset gain = measured dBset dB

The screen below is displayed on first spletangeten thanodanenu.

MEASUREMENT SETTIMGS

Speed This is the same control
parameter as is accessed in the
ACQUmnenu sekerefor full details.

Smoothingandsmoothing
responseare also the same
parameters that are available in the
ACQUmenu.

ComputationThe default is ch2/ch1,
however chl/ch2 can be set if
required.

Very Fast 1/80s 0.05s 0.2s
Fast 1/20s 0.2s 0.8s
Medium 1/3s 1.5s 6s

Slow 2.5s 12s 48s

Very Slow 10s 48s 192s
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Power Analyzer

In the POWERNalyzemode the PPA4508eriesmeasures the following values for each
phase:

Parameter Type Units |
Frequency elementary Hz
True power elementary W
Apparent power secondary VA
Reactive power secondary VAr
Powefactor secondary Unitless
RMS voltage elementary \

RMS current elementary A
Fundamental power secondary W
Fundamental VA secondary VA
Fundamental VAr secondary VAr
Fundamental power factor secondary Unitless
Voltage fundamental elementary V
Current fundamental elementary A
Voltage magnitude secondary V
Current magnitude secondary A
phase secondary degrees
Voltage harmonic elementary V
Current harmonic elementary A
Voltage harmonic magnitude secondary V
Current harmommagnitude secondary A

DC voltage elementary V

DC current elementary A
DCpower secondary W
Peak voltage elementary V

Peak current elementary A
Rectified mean voltage elementary V
Rectified mean current elementary A

All elementaparameter®.(g.,Watts) are computed from their true definitions in real time so
the measurements are valid for all waveshapes. Secondary parameters are computed from one
or more of the elementary paraneteA = Vrms x Arms).

Notallthe parameters listed are displayed in P@dEtRt they are all computieelse can
be accessed via the remote control conmBaadsypendsy
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POWER AMALYZER

efficiency
ornpensation

mare options »

FOWER ANALYZER

frequency reference roltage
torque +

< return

On entering the Power Analyzer mode
either by 2 presses of the direct access
key labellddOWERor via the drop

down menu fouod theMODEey,

the first settings screen is displayed.

Pressing the key displays the more
options screen as shown below.

BothVArandpower factocan be
switched between negative leading or

lagging.

Selective harmonic can be set between
2 and 40

Sum VA & VAr computasielect
according to signal type being
measured.

Difference THD can be disabled or set to
include or exclude DC in its
computations.
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Amulti phasastrument also computes the equivalent values for total power (SUM channel) and
the values for the NEUTRAL cuNentral currents are synthesised from the phase
measurements and are accurate for low distortion waypetiorough the phase values with
theDELETE £ &ENTER: & keys, as shown bel®wl PhZ Ph3 SUM Phl,2, &

3 total valuésPhl,2, & 3 fundamental vallé® thenfback to the beginning of thé cycle

Each press of the ENTFER/Key will
PH1 total Fundamental progress through the phases.

watts Egisimw E9E. ddmlal

. The number of phatesicanbe

" . g displayedyilldepend on the settings
pf 04060 -0.4435 chosen in thRCQUmenu for the
voltage 243,751/ wiringparameter.

rrent - 26.758mA  BEEm

It is quite possible to have a 3 phase
- PPA480 but if wiring is set to single
R " phase 1 or 2 etc, then only that phase
¥ ph-ph mb 2031 3mb -3597.53° will be shown when usingelygs to

step back and forth.

frequency

In the single phasmeenthere are
PH2 dament four columns

o 633.63ml The first column shown in blue is

(Ef] . . .

var _heac_ied by the phase being dlsplayed,
pt in this case phase 2, and then lists the

voltage 243 731/ F I parameters that are being displayed,
current 26.650mA mé -276.56° voltage, current, frequency etc.

:-qu:u 49.319|BH2 oo Column 2, in Red displays the total
e watts - . values, column 3, in green displays the

V ph-ph bt 22 509mb -002.26° same parameters as column 2 but for
the fundamental frequency.

Lastly the fourth column displays the phase angle of the voltage amdttheespeetrio
the referenaet itheACQUNMenu.
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current
frequency
Hz

dc watts
I* ph-ph

SUM

watts

A4

FAr

pf
valtage
current
frequency
H3

dc watts
I* ph-ph

KA
bar
pf

M=

frequency

H3
dc watts
I* ph-ph

Phase 3 is shown here for clarity of the
total P —— totals shown on the Sum screen below.

692.46ml) *

243711/ 2 000,000
25?53 m Iq 23.897mK -27E.E7°
49.998Hz

plut 0A00%

2. FERmld

The SUM results screen displays the
total fundamental arithmetic sum of the three phases for
207771 209131 Watts, VA, VAd3 & DC Watts, while

. Voltage, Current, \gbh& pf are the
average value of the phases.

243.73V
26.720mA
49.998Hz

This viewshowseachof thephass
phase 1 phase 2 phase 3 results for Total values of each

691.61m 693.63m 692.46m “ LGS

24375 24373 24371
26.758m 26.650m 26.753m *
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wattsf

KA.t
KAr
FI'H:
.1

A.f
frequency

L8]
a.f
'+ ph-ph

NEU
watts
1A

1Ar

|:-{
paltage
current

frequency

H3
dc watts
I¥ ph-ph

phase 1 phase 2 phase 3

696.14m 698.28m 636.85m “

va
24373 24371 24369
23.898m 23.983m 23.897m *
49.998

fundamental

80.161m4g 7177em4
49.998Hz

The next view shows the same multi
phase vievas previously but in this
case, it is for the fundamental values
rather than the total

The final display available shows the

neutral current valuks derivation of

t hese i s Vi a Kirchho
explained in more detail along with the

other derivations of the secondary

values on the following pages.

The measurements are computed over rectangular windows with no gaps. The processing powe
of the DSPs allows the measurements to be mad=ltitn@gthout missing any samples.
In this way, the measured power is a true value even if the signal is fluctuating. The only occasiol
when data is missed is when an autozero measurement is ttegwastdx disabled in the
SYSTEM OPTIOMSNU.

The elementary values are individually filtered before being used for secondary computations.
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Individual phase computations

The power dissipated in a load subjected to a periodid yol#bea e(rrent flowirig,a(
is given by: 2

w=1/ [).af)
0

For a sampled signal, the formula becomes:

i=nl

w = 1/né, v[i].a]i]
i=0

Where n is the number of samples for an integral number of complete cycles of the input
waveform.

The rms value of a periodic waveforns given by:

2p

ms o[ 12 [ya6) ¢ |
0

For a sampled signal, the formula becomes:

i=nl

rms =O[ 1/n a v2[i]]

i=0

Where n is the number of samples for an integral number of complete cycles of the input
waveform.
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TheDCpresent is given by:

2p

DC= 1/p [)v6) d

0

For a sampled signal, the fobeatames:

i=nl

b= 1@ Vi
i=0

Where n is the number of samples for an integral number of complete cycles of the input
waveform.

From these elementary values of W, l@1§ #redfollowing secondary values can be derived:

VA = VmsX Ams
VAr =O(VR-W\)
power factor = W/VA
Wbc = \bcX Aoc
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The fundamentapimase and quadrature values of a periodic wa¥gfane gifen by:

p

a1 = VICTCA ﬁvﬁ).cosf() o

0

2p

b= VicTen [ve).sinl) o

0

For a sampled signal, the formulae become:

i=nl

a= l/né v[i].cos(aci/n)

i=0

i=nl

b= llné Vv[i].sin(Rci/n)

i=0

Where n is the number of samples for an integral ntoniy@etef cycles of the input
waveform, and c is the number of cycles.

These 6adé and O6bd values yield the further
magnitude G(a+ 1®)
phase angle = tfb/a)
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From these el ement ar ycurkiatbe fadlawihg sédor@arywvallesi e s 0
can be derived:

fundamental Watts =Vax A+ WX A
fundamental VA = WnagX Anag
fund power factor = Wund/ VAund
fundamental VAr = \ax A-Vbx A

The signs of Watts and VAr are a direct result of the computation (wattsdusgimessign of

angle), VAr has the sign of sin(phase angle)). The sign of fundamental power factor is determine:
by convention such that a lagging current (inductive load) is shown as a positive power factor an
a leading current (capacitive load) is shownativ@ peger factor; this is effectively the sign

of sin {phase angle). Optionally the signs of fundamental VAr and power factor can be
independently inverted.
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Sum computations
WherthePPA4506 setin either of the phase wiring mod@sWattmeter or 3 Wattmeter),
the values for the total load are computed from the data for each individual channel.

W, VA, VAr, WJA.f VAr.f, VDG and W.h are computed as the sum of the individual phase
data.

V.rms, V.mag, V.pprms and V.ppmag are computed as the average of the individual phase data
A.rms and A.mag are computed from sum VA / sum V and sum VA.f/ sum V.f

Sum power factor is computed as sum W / sum VA and the fundamental power factor is compute
as fundamental sum W / fundamental sum VA with the sign derived from the sign of sum VAr.

When calculating 3 phase 2 wattmet®A&nchVVAr, options are as follows:

For low distortion signals:
i 080T NMP&OI N8O i

i 08O MNiod& | 60&0I

For High distortion signals:
i 6&vo < nNP8&n o N'@a&n o
i o&wodil Ni o&wd | o6&

Negative Reading?

In 3ph 2w mode, Phase 3 is used as the reference point.

In certain conditions, the combination of power factor values below 0.5 and Phase Angle can
result in leading and lagging Power vectors. These can cause negative watts values to be
displayed particularly for Phase 2.

Application Nod>P0l14lescribes 3 Phase 2 Wattmeter Power Measurements in more detalil.
Vector diagrams and example calculations are used to explain how the measurements are
computed.
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Neutral synthesis

In 3 phase 3 wattmeter configuration, the values for the neutral current are synthesised from the
measured values of the three phades. Byc haw thef stind of the instantaneous currents

flowing into a node must be zero. By convention neutral current is regarded as flowing out of the
load so the neutral current can be derived from the sum of the three phase currents.

I n 3 phase 2 wattmeter configuration, t he
phase currents and represent the third phase current.

Values available ames fundamental magnitude and phase. Additional alyégoeak
and crest factor are displayed in RMS mode.
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Phase to phase computations

In 3 phase 3 wattmeter configuration, the voltmeters are connected across each individual phas
and neutral. The phase to phase voltages are synthesised from the individual phase data:

display phase computation

phase 1 phase 1 phase 2
phase 2 phase 2 phase 3
phase 3 phase 3 phase 1

Phase to phase valaescomputed foms fundamental magnitude and phase.
Consider the fundamental component:
Vao(t) = M(1)T V(1)
=Ms i ni(Vasti)n (it +
=Ms i ni(Vaf ts)i n (Gt )+ coodd( ¥t ) . si n(
= s i Al(Vacosfi)]{VM os ( M) . si n(

In a balanced system:

Vi=VV=V andio>= 120e¢e

Veo=si nlViwt )cos (t26¢ L 208Y n
=15si n-@8WRos ( rt)
= a3(¥8®e n

Sothe phasetophasse | t age woul d have a magnitude &3
voltage at a phase displaceméhiOote .

ThePPA4508eriesapplies the computatiorssganeralvay without any assumptions about
the system. It, therefore, computes the correct values whatever the waveform.

The phase to phase values may also be displayed as a rectified mean measurement.



PPA4500 User manual

Mechanical power
ThePPA4506eriedas 2 extra inputs to measure the mechanical power of motors or generators.

Torque is measured in Nm withGV/4gnalogue input scaled in Nm/V or as a pulse count input
scaled in pulses/Nm. Speed is measured in rpm eithetGMtlarategue inpudled in
rpm¥/ or as a pulse input which can be scaled with pulses/revolution.

An offset can be entered to all@Cdfset within the torque and speed sensors. The scaled
value is derived as:

Torque or speed = (measuredivaftset) x scale

The speed offset only applies to analogue speed, not pulsed. The offset values can be enterec
directly in th&PPmenu or by pressétlgRQv h e n 6 h ARPexdnu.d.,mo meénh ieems

are highlighted. To useaB&Ofunction pressPR move down to enable the torque and
speed, press HOME to retur n ZERODEhe prasendyor t o
measured values will be entered automatically as the offsets.

The mechanical power is given by:
Whech= torque x angular velocity (rad/s)
= torque x speed (rpm) x 60 x 2
The mechanical power can then be used to compute efficiency as:
efficiency = mechanical power / sum power (motor)
or
efficiency = sum / mechanical power (generator)

The measurement of mechanical power is made simultaneously with the electrical measurement
over the same window.

The fequencyffset can be sepuisednode for both speed & torque within the APP menu as
shown below

AFFLICATION SELECTION

rhade Plur motor drive
default settings press ENTER here to load

frequency filter
fre: re

efficiency mechanical « sum
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Efficiency
Efficiency may be computed as a eatipaifthe following:

phase 1phase 2 power
master slave power
mechanicdsum poweor
phase 3 arslimpower

In all cases, either term may be input power or output power.

Total efficiency is computed from the total power, fundamental efficiency is computed from the
fundamental power. In the case of mechanical power, there is only the one measured power whic
is used both for total and fundamental.

Torque & Speed
Should a second input for mechanical power measurements is required, the phase 3 external

inputs for voltage and current can be utilised.

Torque & Speed can be set for power measurement mode by independently using Phase 3
within the 3 Phase 2 Wattmeter + Phase 3 wiring configuration.

Channel 3 Voltage Input BNC = Torque
Channel 3 Current Input BNC = Speed

If using Multilog software:
PH3 Watts = Power

PH3 voltageC= Torque
PH3 curremC= Speed

Input compensation
This compensation option subtracts the power absorbed by the voltage input.

When measuring low power with the voltage input wired after the current input the Power
measurement would include the power absorbed by the voltage attenuator.

Forexamplea t 230V a 1Mgq voltage attenuator
(2302/1My). Enabling Input compensation subtracts this power and the corresponding currents
from the measured values.
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Star- Delta conversion
Deriving delta (phase to phase) voltages from star (phase) values is usually recommended
because the PPAO6s inputs wildl be subject t«

In StaDelta conversion mode the PPA derives the delta voltages using the directly measured
phasestar voltages. Two types of Conversion are available:

Type A | Type B

Displayed Del Derived from Phase measurements
voltage
Displayed Direct measurement Back calculated using the Delta
Phase voltage voltage

o WQQa 0 W

wi & —

o

1This assumes a balanced system.

In both cases the Delta voltage is derived from the directly measured phase voltages. The
difference is that Type B then uses the derived Delta value to back calculate the RMS phase
voltage.

It may be beneficial to use Type B to remove common mode voltagde/{ipieids a
stable value when using a floatiqupstar

1The odd multiples of third harmonics, 3,9,15,21¢é¢
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Impedance meter

ThelIMPmode orhe PPA450@ises the real and imaginary components at the fundamental
frequenciogether wilbFT analysis as described previously to compute the impedance of the
load and associated parameters.

From the fundamental components of voltage, (a + jb), and those of the cuihent, (c + jd),
PPA45006omputes the complex impedance given by:

z =V/i

=@+]jb)/(c+jd)

The components of the complex impedance are filtered independently to minimise the effects o
noise, which would have random phase aridessiolide filtered out.

The magnitude of the voltage and current are also computed.
From the complexpedance the following parameters can be derived:

Resistance

inductance

capacitance

impedance

phase

tard (= real/imaginary)

Q factor (= imaginary/real)

Values can laksplayetbr either series or parallel models.

If the parameter option in LCR menu issts tiee PPA450Will display capacitance or
inductance according to the phase of the measurement. Alternatively, the display can be forcec
to capacitance, inductaocenpedan@es shown here.

POLER ANALYZER Capacitance is displayed wit, tan
inductance is displayed with Q factor,
and impedance is displayed in its
resistive + reactive form and as
magnitude. The phase of the
impedance is displayed with all options.

ower analyzer

For phase critical impedance
measurements, is it possible to offset
the phase measurement to allow for
phase shift within the conndetios
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Note that the phase of the impedance is the opposite to the phase of the currentin POWER mode
This is because the impedance is defined as voltage/current which, considering the magnitude
and phase of Z (impedance), V (voltage) and A (current), gives:

ZmagnitudeVmagnitudeAmagnitude
Zphase Vphasé Aphase

As the phase is referred to the voltage:
Zphase - Aphase

Therefore, using the phase conventioi8mo +188 an inductive load which has an
impedance wiplositivgphase would cause a currenheggtivehase.
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Power Integrator

In the INTEG modeeRPA4500o0mputes the following additional values:

Parameter Units
Watt hours Wh
VA hours VAh
VAr hours VArh

Average power factor

Averagemsvoltage Vv
Ampere hours Ah
Fundamental watt hours Wh
Fundamental VA hours VAh
Fundamental VAr hours VArh

Average fundamental power factor

Average fundamental voltage Vv

Fundamental ampere hours Ah
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Setting up and running the Integrator function

The setup menu options can be accessed €itipeessas of thdTECGkey othe MODE
key and using thea ,¢ ,¢ combination of direction key presses to Ipigwighmhtegrator
then presENTER

POLER IMTEGRATOR

The Watt hournntegration and the
Ampere hour integration can be

mode rs poltmeter . .
: ter selected to be signed or magnitude. To
display analyzer : :
run time hoursimins s integrate the total power in terms of
" integrator heating effect, choose magnitude. If
Noscope 0 signed integration is selected, then the

rms current is given the sign of the
power before integration. The Ampere
hours andVatt hourthen reflect the
power taken by the load, less any power
generated by the load, such as during
regenerative braking in battery systems.

POWER INTEGRATOR The integration results can be set to be
Total accumulated values or as the
averageover the integration period,
o tme hourSimine depending on tliisplay parameter
settings, as shown left. Lastly a
countdowrun timeimer can be set for
the desiredlength of time that the
integrationeedsup to a maximum of
99 hours and 59 minut8gtting the
timer to zero, disables the timer.
Alternatively, if a longer integration time
is required, the time can be controlled
manually via t8§ ARBndSTOReys or remotely via tharcand set.

integrator

Once all the parameters have been set,
PH1 total fundamental press theHOM Eke_y twice and the.

W hours 0.0000Wh integrator will display the starting
VAl hours UIUUUUU qp  toooove zeroed integration screlee.elapsed
P 0000 — time is displayed in the upper left corner
pf avrg 0.000 0.0 of the displaag soon as the integration

¥ awvrg 00000k 00000 starts.

A hours UUUUUnh
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The integration can be stopped by presSin@QEey then restarted by pressir§iART

key again. To reset the accumulated values and time& pfe€kdaieWhile the integration

IS running, pressing REEAL TIMEey holds the displayed values but accumulation continues
in the background.

Once started, the integration continues to accumulate in the backgroumMD®#s if the
changed tBOWERIrRMS This allows theal tim&alues to be displayed without disturbing
the integration.

The runningntegration shows the timer
PH1 total dament: in the top right hand cormighlighted

o hours 17141mlWh ) in green.
arows  16,158mbAh

VAr hours 16067 mbdrh 14.344mbdrh

pf arrg U . 1 U B -04d

K oawrg 245531 qL

4 rours 65.809pdh

PH1 total rordamental When either the timer reaches zero or

D b 11.544mlyh ssmn the STOI?key is pressed then the

b bouns : ) screen displalysrecraTor sToppeat
109.33mbAh ) the bottom of the screen.

Ar hours 108.Famldrh

pf avrg 0.106 -0449 .

V avrg 245381

A hours 44580Pnh
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Harmonic analyser

TheHARMnode ahePPA4500o0mputes multiple DFTs on the input wavefeahtme.

Each mode of operation displays a context sensisedtiogsoscreen relevant to the type of
harmonics analysis being performed.

There are two modes of operation: difference THD, and series harmonics.

Series harmonic mode includes options for THHK;, THD, TDD and phase. There is also
an option of a series harnsweep, inter harmonics sweep, harmonic rms and harmonic factor.

The results are available in real time, tabular or bar graph format.

Not all analyses are displayed in all formats.

Analysis Type Real Tim¢ Tabular | Bar graph
THD V U U
Series THD V \% V
Series TIF V \% V
Series THF V \% V
Series TRD V \% V
Series TDD \% \% V
Series Harmonics phag V V V
InterHarmonic Sweep V V U
Harmonic rms V \ V
Harmonic Factor V \ V

Analyses Formulae

In differencEHD mode, the THD (Total Harmonic Distortion) is comheeuntomd
fundamental:

THD = 1{f& rnfs- hy)
In series THD mode, the THD is computed from a seriE2bbaumdoics.
i=n

THD = 1{& a h2 where hs theti harmonic

i=2
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HARMONIC ANALYZER Difference  THD parameter settings
default screen

har

d harmanic

HARMOMIE ANALYZER Series harmonic THD, TIF, & THF all
share the sameetup parameter
options

TIF (Telephone Influence Factor) is simid ot each harmonic has a weighting factor
applied to reflect the severity of the potential interference of that harmonic on telephone
communication.

i=n

TIF=1ms A (hxtp
i=1
wherd is theti harmonic

andt is thettweighting factor

TIF is defined by IEEE standard 115 and the weighting factors are given in ANSI standard C50
13. The harmonic factors for TIF are specified for harmonics of 60Hz.

THF (Telephone Harmonic Factor) is a similar computation to TIF but uses different weighting
factors and is expressed as a percentage.
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i=n

THF = 1/ a (hx R
i=1
wherdh is thettharmonic
andt is thettweighting factor

The THF computation and weighting factors have been implemented according to IEC standarc
60034 part 1 (1996) with amendments Al (1997) and A2 (1999). The harmonic factors are
specified for harmonics of 50Hz.

TRD (Total Rated Distortion) uses a different reference to scale the harmonic percentages instea
of the fundamental. The voltage harmonics are scalesidwolthge, and the current

harmonics are sahblg the larger of threscurrent or the rated current entered by the HARM

menu. Themsis computed from the series of harmonics.

HARMOMIC ANALYZER

harmonic analyzer i=n
TRO
4.000 4

TRD = 1réf A he
i=2
wherdh is thett harmonic

andrefisrmsor rated current

The features on the bar graph display
1.000% arecommon to all the different

hase 1V analyses formats.

The values shown in yellow are the

1l | | current measured values for each
ARARAY RN parameter.

1.000%

The red figures and the small red
areas on the bar graph represent the
peak value since the last triggering.
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Similarly, TDD (Total Demand Distortion) scales the computed harmonic distortion by the
measuredms For voltage, TDD is the same as TRD; for current, TRD is less than TDD unless
the measurethscurrent is greater than the entered rated current.

The value for TRD and TDD will always be lower than the compuotsd alMRyessgreater
than the fundamental.

i=n

TDD = Umis A he

1=2 wherdh is thett harmonic
Harmonic phase can be selected insteéhdooinaputation and each harmonic in the series is
computed as a magnitude and phase angle.

The number of harmonics used for THF, TIF, TRIRXTIDANd series harmopitase
computatiagimax 125) is selectable in the same way as for THD.

Harmonics can be measured from Phase to Neutral or Phase to Phase, this option is selected ir
the HARM menu

In allcasesthe harmonics are phase referred to Phase 1 voltage fundamental so that their in
phase and quadrature components may be separately filtered to minimise noise.

Accurate frequency synchronisation is essential for reliable harmonic measurement. Good result:
can be obtained in a reasonable time using the medium speed setting (which runs a little slowe
than other modes) but for the best results, use the slettimpeed s

Harmonic phase angle reference
As phase angle is a measurement of the relative difference between the computed harmonic anc

the zero phase angle reference, it is important to understand what the harmonic is being referre
to.

Single phase
The default phase angle reference is voltage fundamental but can be set by menu option to currer
fundamental.
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As all harmonics are referred to the same measurement, the harmonics can be combined to
recreate the original waveform by adding the components:

V(t)icdix yx& +

i=1

where:
¥ = angular frequency
i = harmonic number
n = maximum harmonic
A = amplitude of harmonic i

Ui = phase angle of harmonic i

Note that computed phase angles are quoted according to the cosine formula above not a sine
formula.

Multi phase
In a mulphase measurement, the fundamental phase angle of each phase is expressed relative

to a common reference, normally phase 1 voltage; while the harmonic phase angles of each
phase are expressed relative to their own phase, normally volteggeashagBo,on a

three phassystem with the same waveform on each phase displaced by 120 degrees at the
fundamental, the harmonic measurements would show the same phase angle on each phase
(because they are referred to their own phase) wigiéanbatals would shovi Biedegree

phase displacement.

Therefordp recreate the original waveform, apply the same formula as for single phase but first
refer the phase angle of the fundamentals to the same reference as that of the harmonics. If the
reference is voltage, subtract the voltage phase angle fromatiggecanérsiet the voltage

to zero; if the reference is current, subtract the current phase angle from the voltage phase angl
and set the current phase angle to zero.

Phase to phase harmonics

When the instrumentirgephase taeutrabut the option is selected to display phase to phase
harmonics, the phase angle reference for all the harmonics, including the fundamentals, is the
same. The common phase angle reference is the originaéptrasigtal on phase 1 so

the formula for single phase can be applied without changing the phase reference for the
fundamentals.
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Interharmonic Sweeps
Intesharmonic Sweep Mode measures tHealntenic voltage and diné@monic current on

each phase over a range of harmonics.

The results are displayed on the PPA and can be exported to an Excel dogufremt using
PPA Datalogger software.

The following parameters can be selected:

Frequency step size: selectable from 500mHz @@régQetzcy step between each
harmonic)

Selected Harmonic: selectable from 2 (md®@fual harmonic)

Harmonic Seriestogelectable from 2 to 9@@@mber of harmonics included in the sweep)

To export the swesia using [#% PPALOG |

Connect thePA450® thePPADataloggd?PALoGoftware. Version v3.1baayecan
be used buB5is recommended.

PPA Datalogger v3_5-U  PPA1: USB,PPA5530,165-06213,2.185 - [m] X
Configure Display Measure Harmonics Scope Voltmeter Capture PCAN Help
CONTROL: | PPA1 PRAZ PPA3 PRad SETTINGS: READ PPA HIDE SETTINGS ‘g PPALOG
CONTROL: PPA1 Configuration: Acquisition Control
COUPLING RANGE Wiring | 3 Phase 3 Wattmetar v Frequency Reference | Voltage v
S Speed | | Window v Frequency Reference | Phase 1 ~
Window Wl Phase Angle reference | Voltage v
il Smoothing | Normal v Frequency Filtering | Off v
SYS MODE PROG Smoothing Response Auto-rese(? v Low Frequency | Off v Advanced Options >
Settings View Control
MULTIIDG REAL TIME GRAPH LOG START CLEAR LOG 8'5:;““:;‘ i D 2 Eapsedfoqiline:
[] Freeze Display ZERO 00:00:00
Data Settings
PPA1 § RESULTS O Manusi iog

(®) Log real time table
(O Scheduled testing

(O Direct log to €SV

(O Ovenwrite €SV

High Speed Mode

Enter Highspeed
Mode

Click on ACQUthen set the speed to a window of 200ms
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PPA Datalogger v3_5-U  PPA1: USB,PPA4530,155-06213,2.185 - O X
Configure Display Measure Harmonics Scope Voltmeter Capture PCAN Help
CONTROL: | PPA1 PRA2 PPA3 PR SETTINGS: READ PPA HIDE SETTINGS g PPALOG

CONTROL: PPA1 Configuration: Harmonic Analyzer
ACQU COUPLING RANGE Mode | Harmonic Analyzer v/
Computation | Interharmonic Sweep v
DATALOG APP MATHS
Difference THD
Frequency Ste | Liarmonic Series
ALARM REMOTE AUX _|TIF
Harmonic |1ue
TRD
svs m PROG Harmonic series umrTEﬁ -
Settings
@sofware |y
(s .
MULTILOG AL TIME GRAPH LoG O Instrument L] Elapsedfogline:
| | Freeze Display ZERO 00:00:00
] Data Settings
PPA1 - RESULJS OMnusiiog

© Log real time table

(O Scheduled testing

(O Direct log to €SV

(O Ovenwrite €SV

Export
Export
High Speed Mode
Enter Highspeed
Mode

Enter the Harmonics made select the computation drop down to be Interharmonic Sweep

PPA Datalogger v3_5-U  PPA1: USB,PPA4530,155-06213,2.185 - O X
Configure Display Measure Harmonics Scope Voltmeter Capture PCAN Help
CONTROL: | PPA1 ppAz PPA3 ppas SETTINGS: READ PP& HIDE SETTINGS g PPALOG

CONTROL: PPA1 Configuration: Harmonic Analyzer
ACQU COUPLING RANGE Mode | Harmonic Analyzer
DATALOG APP MATHS
ALARM REMOTE AUX
SYS MODE PROG
Settings. View Control
@sofware ey
(s .
MULTILOG REAL TIME GRAPH LoG START pearioc | O lnstument L1 ATpEzaileg) UIne
[[] Freeze Display ZERO 00:00:00
Data Settings
PPA1 - RESULTS O Manuailog
(®) Log real time table
(O scheduled testing
(O Direct log to €SV
(O Ovenwrite €SV
High Speed Mode
Enter Highspeed
Mode

Set the following se to desired values, Frequency Step, Selected Harmonic, & Harmonic Series
Up To(in thiexample they are set to 5, 3, & 100 respectively)
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30,165-06213,2.185 - O X
Configure  Display Measur Scope  Voltmeter Capture PCAN Help
CONTROL: | PPA1 SETTINGS: READ PPA HIDE SETTINGS g PPALOG
COMNTROL: PPAT Configuration: Harmonic Analyzer
ACQU COUPLING RANGE Mode | Harmonic Analyzer ~
Computation | Interharmonic Sweep
DATALOG APP
Frequency Step | 5.0000E0
AUX T~
Harmonic | 3 =
Y5 MODE Harmonic serfes up to | 100 Z
Harmonics View Export 1o Excel Dsta Setiings
[] Dispiay Tootips?
TABLE TABLIGK GRAPH EXPORT [Jiegto €5v | SELECT FILE |:|
] pispizy K-Fac
PPA1 Harmoni e _Range: 10mA 100mA 10mA 100mA Coupling: ac + dc Bandwidth: Wide }
Phases:
Select Colour Voltage
. |
Select Colour
HO - HO
!
Select Colour 100% ]
v
Select Colour
Zoom: Current
Both
Volt 100% HO - HO |
Cur 2 100%
Click Harmonics in the top menu bar, followed by Start.
D Harmonics Scope Itmete u PCA Help
CONTROL: | PPA1 SETTINGS: READ PPA HIDE SETTINGS ‘g PPALOG [
[« ration: Harmonic A
Mode | Harmonic Analyzer
Waiting for Results...
Computation | Interharmonic Sweep Vv
— Frequency Step ‘ 5.0000E0
SYS MODE 00 =
Harmonics View Harmonics Control Export to Excel Data Settings
TABLE TABLE pk GRAPH START EXPORT DL:; to CSV

SELECTFILE ||

PPA1 Harmonics

100%

!’hases:
L__H

Select Colour

Voltage

HO - HO

Range: 10mA 100mA 10mA 100mA

Coupling: ac + dc

Bandwidth: Wide

100% |

Select Colour

Zoom: Current
Both v

Vol 100% v HO - HO
Cur=100% v

Wait for test to complkie willepend on the PPA speed setting and the number of harmonics

included in the swegph e

softwar e

Wi

di spl ay

a messSad
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Depending on the settings selectiedhing messagay belisplayedn the PPA i Swe e p
Runningbo

Theredtest number will $en to be
incrementing in the top left hand corner
of the display.

[
onF Harr Help
CONTROL: | PPA1 SETTINGS: READ PPA HIDE SETTINGS ‘h’ PPALOG ‘
[« ration: Harmonic Analyzer
Mode |Harmonic Analyzer v
Waiting for Results...

Computation | Interharmonic Sweep v

Harmonic | 3 =

SYS MODE : Harmonic seres up to | 100 =

Harmonics View Harmonics Control Export to Excel Dats Settings
START EXPORT D Log to .CSV SELECT FILE

TABLE TABLE pk GRAPH

Bandwidth: Wide

Coupling: ac + dc

Range: 10mA 100mA 10mA 100mA

PPA1 Harmonics

Phases: e
|

Select Colour Voltage
|
- ‘E“’iﬁ HO - HO

100% |

Select Colour

Zoom: Current
Both v
Voit 100% 7S HO - HO
Cur - 100% v

Oncompletion of the tests the software will start to download the results from the instrument,
and the messaigeupdated once the results have been downlosaléd

Download Complete X

Harmonics Results have been downloaded
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]
Configure Display Measure Ha n Itm ptu A Help
CONTROL: PPA1 SETTINGS: READ PPA HIDE SETTINGS ‘g PPALOG ‘
CONTROL: PPAT Configuration: Harmonic Analyzer
ACQU COUPLING RANGE Mode | Harmonic Analyzer v
A on Computation | Interharmonic Sweep v Exporting Pages...
Frequency Step | 5.0000E0 Estimated time remaining: 29 Seconds
AUX E =
Harmonic | 3 =
sYs MODE Harmonic series up to | 100 S
Harmonics View Harmonics Control Export to Excel Data Settings
izy Tooltips?
TABLE TABLE pk GRAPH | [JDspiy Toottps START EXPORT [Jrogto €SV | SELECT FILE

[[] Display K-Factor?

Phases:

-

[ Select Colour

F =
Select Colour

[r--: |4

Select Colour
|

Select Colour

Zoom:
Both v
Voit: 100% v

Cur - 100% v

PPA1 Harmonics

ac + dc

dwidth: Wide

_Range: 10mA 100mA 10mA 100mA

e

100%

Voltage

HO - HO

100%

Current

HO - HO

Not e

the Datalogger software. An Excel results file can be created by clicking on the Export button in

t hat

t he

the softwaréighlighted RED

A message box will appear showing an estimate of the time to prepare and open the Excel file,

resul

ts

ar e

onl

y

Vi

si bl e

on

this will disappear and then a new Excel worksheet will open with the results as seen on the

next page.

t
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(=5 ® Book2 - Microsoft Excel - (u} X
5
~ | Hom Inset  Pagelayout  Formulas  Dat Review  View  Acrobat ® - = x
S =T - Il = o eutral o T 1 | E AutoSum - A
it Catibr 0| = =% |Sweeten el 'lﬂ Bad Good N || o g 2 7 A
ey B 7 Ui 0 A [EE B EE Seescene- (B % @ con [ checkcell SR a [7 | Wmert et Format ||/ 21 Sort& Find&
Frommpune (B2 W00 A E e o cre - | (ST [0 ]| oncir e \ C S il P
Clipbaard F ignment Number 3 styles el Edting
[ wm - T _ ¥
A 8 C D E F G H 1 P K L l
1 Harmonic|Frequency|Inter Harmonic Voltage Phi |Inter Harmonic Current Ph1 [Inter Harmonic Voltage Ph2 |Inter Harmonic Current Ph2 [inter Harmonic Voltage Ph3 |Inter Harmonic Current Ph3
2 1 5.0 7.226-02 7.27€-05 6.45E-04. 1.10E-04} 0.00E+00° 0.00E+00:
3 2 10.0; 1.42€-01 2.25E-05! 2.53E-04. 1.13€-04 0.00E+00° 0.00E+00.
a 3 15.0 2.16E-01 3.28€-05 1.226-04 1.03e-04; 0.00£+00 0.00E+00
5 4 20.0: 3.22€-01; 9.34E-05: 2.05E-04: 4.28£-05} 0.00£+00° 0.00E+00:
6 5 25.0. 4.48E-01 2.98E-05! 1.49E-04. 7.12€-05 0.00E+00 0.00E+00;
7 6 30.0. 6.26E-01 9.58E-05 1.84E-04. 9.05€-05 0.00£+00 0.00E+00
8 7 35.0 9.286-01 8.74E-05 X 3.69E-04 427605 0.006400° 0.00E400
9 Bl OO o RBNEROON e SHOSEOOL e OTREOS v ssconis o T ME OB v QOOBMOO i e OHOOEHO0
10 9 45.0 3.20E+00! 1.94€-04. 2.54E-04. 2.34€-05] 0.00E+00 0.00E+00
1 10 5000 o DASERO2L ;oo oo UDBERON o e iviogsny NABEROBE oo ity DIOEOB i OAODERGON . . 0.00E+00
12 11 55.0. 3.79E+00; 3.16E-04. 1.49E-04. 6.09E-05 0.00E+00: 0.00E+00;
13 12 60.0: 2.00E+00! 1.61E-04. 2.12€-04. 1.28€-05; 0.00£+00 0.00E+00
14 13! 65.0: 1.39E+00; 9.34E-05 4.75E-05! 5.59€-05 . 0.00€+00° 0.00E+00:
15 14 70.0. 1.10E+00; 1.05E-04. 5.69E-05: 2.69€-05 0.00E+00: 0.00E+00
15 15 75.0 9.185-01 5.556.05 2.976-04 2.736.05 0.00£400. 0.00£+00
17 16, 80.0: 8.44£-01; 1.12E-04. 6.81E-05. 4.70E-05; 0.00€+00° 0.00E+00:
18 17. 85.0 7.23€-01 6.73E-05 2,75E-04. 5.63€-05 0.00E+00 0.00E+00.
19 18 90.0: 6.54E-01 7.08€-05: 1.75E-04: 1.91€-05; 0.00£+00 0.00€+00
20 19 95.0 6.11E-01: 1.20€-04; 1.45E-04. 1.52€-05} 0.00E+00° 0.00E+00:
2 20; 100.0: 6.49€-01 1.60E-04. 6.63E-05: 2.28E-05! 0.00E+00 0.00E+00.
22 21 105.0: 5.40€-01 5.78€-05. 1.086-04. 141E-05{ 0.00E+00 0.00E+00
23 22 110.0: 5.23E-01: 6.50E-05 1.67E-04. 5.56E-05! 0.00E+00° 0.00E+00:
24 23 150} . asseoN 0 ooy 000000 00 9aMEeS, 0 0 0 8226060 0 000EW0; O.00E0
25 24 120.0: 4.83€-01 1.106-04 1.40€-04. 4.276-05] 0.00€+00: 0.00E+00
26| % wso 4seon W oMse0s: 2mE0% L36E0S . 0.00:00 e OO0E400
27 26 1300 45701 LSSE04) 224E08 203605 0.00E/000 0.00E+00.
28 27; 135.0. 4.45E-01 1.596-04. 9.88E-05 1.55€-05 0.00E+00 0.00E+00
29 28 140.0: 4.23E-01 2.22E-04: 2.24E-04. 1.78E-05: 0.00£+00: 0.00E+00:
30 29, 145.0. 4.40€-01 5.01E-04. 7.78E-05: 8.30€-05 0.00E+00: 0.00E+00:
31 30 150.0: 8.23€-01 1.40€-02. 6.56E-05 6.68E-05 0.00€+00° 0.00€+00:
32 31 155.0 3.70€-01: 5.13E-04: 5.31E-05: 4.22€-05; 0.00E+00° 0.00E+00:
33 32 160.0; 3.89E-01 2.026-04 1.06E-04. 4.37€-05! 0.00€+00 0.00E+00.
3 3 165.0 375601 148604 5.74E-05 2.395.06 0.00£400 0.00£+00
35 34 170.0: 3.496-01; 1.19€-04. 5.56E-05: 2.87€-05; 0.00£+00° 0.00E+00:
36 35! 175.0: 3 SBE-UI; 1.60€-04 1.04E-04. 7. 765-06; 0.00E+00° 0.00E+00:
W4 » » Sheet1 ~Sheet2 ~Sheet3 ©J o e e S " 1|
Reacy [EFERTe! & o

INFORMRAONNOoteRather than perfornthnginitisdtepsabovethe settings can
instead be entered on the PPA. Prégs@i&ey on the instrument kegpad
entered the required speed setting.

Press th1ODEeyand seledtiarmonic Analyzemode anthterharmonic sweegnter

t he r equi FRregukncy step sivceSelefifed harméroc aHarchoni@ series up

too. Finally c¢click on the ARead PPAO button
into the software. Ensure the software is displaying the Harmonic test window and then proceed
fromthestep showabove

A INFORMRAONNOoteWhen selecting an Hui@mmonic Sweep the Speed setting in the

ACQU menu is automatically set to a default @@ kbis recommended to use
this setting to ensure the highest accuracy of Harmonic data displayed on the instrument & wher
using PPADatalogger software.
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Harmonic Factor
The Harmonic Voltage Factor and Harmonic Current Factor are defined in section 7.2.1.1 of

EN60034:2010.

Harmonic Voltage Factor
HVFis the square root of the sum of the squared voltage harmonics divided by their harmonic

number, for harmonics 2 to 13 excluding those divisible by 3.

A INFORMPMONNOote: we do not limit the upgrenonito 13 to allotlie user to enter
the uppenarmonic of their choice (maxHO@gver, this should be set to 13 for the

test to be compliant to the standard.

TheHVHs computed using the following formula:

[ “n
TNE

Where:

k=13
n= the order of harmonic (not divisible by three)
Un = is the ratio of the harmonic vbltagthe rated voltagk.

Harmonic Current Factor
The HCF is the square root of the sum of the squared current harmonics for Harmonics 2 to 13.

Note: the harmonics are not divided by the harmonic number, nor are those divisible by 3
excluded. It is effectively the same as THD with the maximum harmonic set to 13.

The HCF is computed using the following formula:

k
HCF = [ i2
n=2

Where:

k=13
n = the order of harmonic
= is the ratio lohrmonicurrenintothe rated currdit
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ScopeMode

ThePPA4508eriesprovides a digital storage oscilloscope function to view the waveforms being
measuredlhe settings for the oscilloscope are configured by prEé€sDREibgtwice
Upon entering t8E€OPHEnenu, the following screenshot disigbeyed.

MEASUREMENT SETTIMGS

Mode

off
dual

Selecting COPEnode from tlaperating mode ké€item 7 page 24y by cycling through

the operating modes in any of the Operating Mode Select Options, displays voltage and curren
waveforms as a conventional oscilldgbepsrreenshio¢low shows the default display with

no inputs connected.

PH1

voltage

current

1.250ms=div
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Time BaseThe display for the oscilloscope is divided into 10 divisions along the time axis with
the selectettme basdisplayed in the bottom left hand corner of the digpteeybabke

may be set to any real valwfarrowsonthe main 15¢ s/ ¢
panel will adjust time basby a factor of 2

Trigger Referenc&he data source for the trigger can be selected to be either Voltage or
Current. On a multiphase instrument, any of the phases may be sdlegged $outice.

Trigger LevelThe trigger level is set directly in Volts or Amps in relation to the trigger reference
settings and does not change if the range is changed. The trigger level is displayed by a small
on the extreme left hand edge of the display. If the trigger is set to a value above or below the
range of the inmtannekhen a small cafais shown at the top or inverted at the bottom of

the display as appropriate

Trigger ModeThe trigger mode may be et to

Auto (trigger if possible but do not wait)
Normal (wait indefinitely for trigger)
Single shot (wait for trigger then hold)

The single shot option is reset usinBBSERey

Trigger PolarityThe trigger polarity may be set to rising edge or falling edge

Trigger HF Rejec®elect to be eitl@XorOFF When set ©Na low pass filter is applied to
the trigger data to stabilise the trace with noisy signals. The filter only influences the trigger
detection and does not change the data displayed.

Pretrigger Thismay be set to none, 25%, 50% or 75% using the drop dasvshmenu
below

MEASUREMENT SETTINGS
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Cursors Two cursors can be enabled on the display as per the screenshot below

MEASUREMENT SETTINGE

illi

When enabled use th&¢ keys to
enable and switch between Cursor 1 and
Cursor 2.

Use th&€ & keys to move the
selected cursor along the timescale

When operating in the oscilloscope mqdé&gtkeys operate in one of two modes:

A. With theursoroptioroff (default); the & keys change the tibsse
B. With theursoroptioronthej &¢ keys change the cursor position afi&thkeys
toggle between cursor 1 control and cursor 2 control.

A INFORMPMON.When the cursors are enabled théh&arrowkeysno longer
adjust the tinmseand the & don 6t affect the trigger

From the screensheft, the display
shows all fundamental measurements
from the position of cursor 1. Also
displayed is the time difference between
the 2 cursorgpt 26.00ms with the
timebase set to 10ms/div

raltage

current

10.00ms/div
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TraceUsed toet which waveform the user wishedigplaged at any one time from the 4
options within the drop down menu

MEASUREMENT SETTIMGS

together

Screenshot from Scope display with
Traceset tdual& thecursorsre
enabled

Thisscreenshot shows all fundamental
measurements from the position of

cursor 1. Also displayed is the time

di fference between the
. to = 26. 00basesentot h t he
current .I..E S VO A | Y U T O T 10ms/div

10.00ms=#div

The following four screen shots show the display when set to Voltage, Current, Dual, &
Together.

Trace set to Voltage: Trace set to Current:

PH1

current

10.00ms div
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Trace set to Dual

Trace set to Together

current

10.00ms div 10.00m= div

A typical display of voltage and current waveforms for a switched mode power supply is showr
below

PH1

voltage

5.000ms=s div
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Chapter 1Application Modes

Within this section we will look at all the different application modes selectable from within the
PPA4508erieAPPmenu, with the aid of screenshots and instructions.

Each of thAPPselectionsvill load and adjust settegssuitablestarting point ftire
applicatioappropriate to the DdgBysterthat is to be analysed.

While the top of the display screen will still show folPexeen#ealyzevhen th®@ WM

APPhas been selected, the instruments settings will not be the same as wWhewdtris set to
Analyzeiin normalmode. Ifiact,some of the settings are only available in a particular mode
compared to the standard mode of the same name.

Normal default screen PWM Mode default screen

FOWER ANALYZER: APFLICATION SELECTIOM

poler analyzer rrade LM motor drive

default settings wess EMTER here to Load

mechanical < sum

more options *

NormalPower Analyzstreen Power AnalyZeYWM screen

P H 1 total fundamental p H 1 total 3
watts . £94. / watt= Bgis?mw E9r.E

14 4
1dr Var
pf 04l A pf

voltage 245 821/ ' +000.007 voltage 245681/

aert 2B.776mA e e arent 26,601mA
frequency 5[] U?in frequency

In the PWM Real Time screen the défleiaghce taghlighteish a light blue box, upper right
where it show’VM

On inspection of the PWM mode screen, top right, except for effioirerysettingeow

loadedire nothose showntime norm&dower Analyzgefault screen. In the case of efficiency

and values set in the App screen that are also in the normal settings will overwrite the normal
settings. i.e., the App mode settings take precedence.

To reset to the normal Power Analyzer modélochhadie theAPPselection screen and

load the default settings by highl[ZESSE=INIR=aSEICRR! Followed HYNTER
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To select yoahosemmeasurement application, you will need to acthRiRkdiad)se the
¢ keytoselectnode / function then press tkeyto open the drop down menu

In the following sections, each App mode setup and configuration will be illustrated to enable the
maximum use and benefit froRPRA4508eries instruments.

PWM Motor Drive

With the ever increasing paRuseWidhat EVOSsS ar ¢
Modulated (PWM) power electronic techaigesome aever growing share of the

analyses that Newton®RIA4506eries are called upon to perform.

Given the crucial need to meet tight perfdinmgsaad increased efficiencies, accurate
measurements are required. This is not gisenpliee complexity of waveforms associated

with PWM applications

The nature of the waveforms produced in a PWM motor drive application makes measurement
of the fundamental frequency difficult. In this section we will look at the switching and
fundamental frequencies and how frequency lock and filters will ediowehsurements

to be displayed on such a complex waveform

Test devicé: x Inverter/Motor test unit (set at 65Hz)

Leaving thePA450th thenormalAPPmodeecordhe frequency measurenef638kHz
in this instance.

In thenormalAPPmodethe

PH1 et PPA4508 locking ontaswitching

watts _ ) frequencihigh frequency na$é

va 21 060 3 KHz with no filtering applied. This can
Lf i : ' be used as a guide when selecting a

voltage 149521/ +000.00 frequency filter from within the PWM
current 140.85m4 : -033.92° motor drive applicapanameters

frequency 4 0638kHz screen.

H3 plu
do watts
I* ph-ph
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APPLICATION SELECTION

mode ariial
default =settings

EMTER here to load

APPLICATION SELECTION

mode
default =ettings

AFPLICATION SELECTION

mode FLIM motor drive
default =settings press ENTEE here to load

frequency filter

efficiency

To access PWM motor drive mode:

Presghe APRey press thé Key

and aed Box will surrouhdmode
parametarorma) press the key,
followed by tite Key, the display will
now show a drop down menu with the
PWM motor drive option highlighted
and flashings shown in the next
screenshot.

At this stage, press EMNTERey

the screen will change the colour of the
pressENTERiere to loadnessage

to whitand display five additional
parameters as shown in the next
screen shot below.

However untill the default settings have
been confirmed , the instrument is not
set for PWM mode.

Press thé key untithe press
ENTER heto loadis highlighted
with a red box and then press the
ENTERey.
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AFPLICATION SELECTION

mode
default =ettings

mechanical & sum

AFPLICATION SELECTION

ator
ER here to Load

efficiency

The white text will turn yellow and a
message box stating

PROGRAM LOAL®N be briefly

displayed at the base of the screen.

The PWM mode is noadedand

the extra six default settings are now
activateds low frequency has been
turned on and set to 500mHz.

Frequency filteiSelectable filter

from drop down menu. Select a
frequency whose range is between the
Fundamental Frequency and the
Switching Frequency but closer to the
fundamental. In this test we have set
the inverter to a fundamental
frequency of 65Hz so we will select
frequency filter of 250Hz

A INFORMAONDO not select a filter too close to the fundamental frequency this may
result in the frequenoyasurement reading OHz
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AFFLICATION SELECTION

Setting the frequency filter:
miode PLIM motor drive

default settings ENTER here to load Press thet key to highlight the
frequency filtevalues. Press the

a key to open the frequency ranges
dropdown menu.

Press thé key 2x to highlight 250Hz,
pressENTERo confirm selection

By applying a 250Hz filter within PWM
phase 2 hase 3 modeawne can now see that the

e . B instrument is locking onto the
43600 5.0633 fundamentéequency, thsrequired
for correct signal processing of the
pt ' ' Bl waveform
me 14883 14952 14937 °
rms 140.80m 139.86m 140.15m ¢
frequency 64999
H2 -0.005
dc watts
K ph-ph

va - 20,911

By viewing the waveforms in the
PH1 S Oscilloscopmodeye can sethe
SRR BERRETSA switching frequencyhef VVoltagend
voltage o 5. Il a smoother sine wawerént

: waveform

By use of the two cursoesCilnrent
waveform shows the time for 1taycle
beapproximately 15.40ms

Therefore 1s + (1540x ) = 64.9Hz
theFundamental Frequency

current

2.5300msdiv

Frequency reference:

Select from the drop down menu which waveform the fundamental frequency is to be
synchronised with Voltage or Current
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Low Frequency:

Set this parameteOlif not already setvitching on hikn present theinimum
frequency parameter

Minimum Frequency:

Manually input a value to allow the results window to extend automatically if the fundamental
frequency tinperiod is longer than the time period of the data window. This is recommended

Torque & Speed:

The options available are disabled, analogue, pulsed speed, pulsed torque, and pulsed.
Analogue sets both the torque and speed inputs to analogue

Pulsed speed sets torque to an analogue input and speed to pulsed input

Pulsed Torque sets spe@hémalogue input and torque to pofsed

Pulsed sets both torque and speed toipulgsd

For all the above settmiyer than disahledce selected, two additional pairs of menu
options will appear, s€attorand offsdor both the torque and speed parameters. Consult
the torque and speed trans@wgggcifications to make the appropriate correct settings.

Efficiency
When enabled, efficiency provides four different sets of parameters

Phase/next phase
Master/slave
Mechanical/sum
Phase 3/sum

In each cassbovehereciprocal ratio is also offered.
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Using the®?PA430 to measure 3 phase power with PWM drives

If there is access to the neutral point (star point) of a star wired load, then accurate
measurements can easily be made by connecting the measurement channels in star

configuration:

Three Phase Star 3P3W

Hi A Lo
— ‘l
1

In this configuration, the data including rms voltage will be correct foarehtiephase,
phase to phase voltage rms can be derived

If, however, the neutral point is not available, then the measurement of the voltage rms is more
difficult. The options are to use a synthesised neutral or to connect in delta configuration and
derive the phase measurements.

Consider the synthesised neutral configuration:

Hi Lo
; A

Hi

O,

Lo

Lo Lo

Hi Hi

A Lo
— A2
HA, Lo
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When using synthesised neutral, the elementary measurement of the voltage rms will usually be
higher than that measured with a true neutr
del tad which accur at el y thenalenipes 4 phase to neatralp h a s e
value from the computed phase to phase values. This gives a phase to neutral value which is
much c¢closer to that measured with a real n e
deri ved f r om atrhoe vion sttaagret avnad ouudsys3it¥\da thet ) (eg
voltage present on the synthesised neutral has no effect.

Consider the delta wired configuration:

Hi Lo
_1 1
Hi A2 Lo
2 J
Hi Lo
5 As

In this case the phase to phase voltages are measured directly and the phase to neutral
values are derived (set conversion to ddel
adjusted to showthe di vi dual Astaro phase powers. Th
the impedance of the load is equal on all three phases.

Star with neutral | Phase to phase rms | Measured Measured
Star withoweutral | Phase to phase rms | Slightly high Measured
Star to deltgpe A Derived Measured
Star to deltgpe B Derived Calculated

Delta Delta to star Derived Derived
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Set the Torque and Speed parameters
to measure tivechanical Power
(Nm) and Speed (RPM) via the Torque
AX WARNING and Speed_BNC coqnectors on the

. rear of the instrumesntuated below
e the cooling fan between Phase 1 and

removed from the DUT Phase 2 connections, shown
TORQUE SPEED | \NALOGUE highlighted in blue

AFPLICATION SELECTION Operthe torque and speed drop down
box to select which typeaofsducer
output is to be connected to each BNC
connector.

mode

default =settings p EMTER here to loaod
frequency filter

Fre oy reference X = P

Lo froqusmy i Seeherefor description of each
minimum frequency g 7 SeleCtion.

efficiency

pulzed

Once a configuration has been selected yaeauiltde to input a scale factor relating to
both the Mechanical Power (Nm) and Speed (RPM), both parameters will then be calculated
against the selected saurce

AFFLICATION SELECTIOM COﬂSU Ilthetransducer manufacm rer

e LM motor drive documentation for scale factor and

default settings ENTER here to load offset Settings_

frequency filter
reference
equency
m frequency

efficiency
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Lighting Ballast

Electronic lighting ballast waveforms consigh dfesquencgrrier signal modulated by the
line frequencyhePPA450heasures the line frequency independently of the input waveform
frequency and synchronises the measurement period to the line frequency.

The carrier frequency measurement ignores
ACline to compute the actual switching frequency of the ballast.

Both the frequency measured on the input waveform and the frequency af¢he line input
displayed.

As the switching frequency can vary over the cycle, the analysis frequency of the DFT
measurement is continually adjusted toaptiemanrmeasurement of the fundamental and
harmonics. The response of the tracking algorithm can be adjusted to suit the ballast being
measured:

Fixed time (no adjustment)
Fast

Medium

Slow

To select lighting ballast mode, pres§3Rkey, select the mode with the cursor keys, move
down to theefault settingsption and preBSNNTERThe defaults doadedand the
particularly important parameters can then be changed.

T —— Ballast mode quick start guide

mode lighting ballast After selectitighting ballasin the
default settings press ENTER here to load APPmenuthe next Step iS to connect
frequency tracking fast the ballast input and output (if required)

efficiency phase # next phase

to the Power Analyzer.

Connect the OUTPUT of the ballast to
PHASE 1 of the PPA, this is important
as detection of the modulation signal is
on PHASE 1.

Connect the input (50/60Hz line etc) of
the ballast to PHASE 2 of the PPA.

With connections to the PPA made, we are ready to commence measurements.
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Example measurements

le total fundamental

watts 4 . 9?04 LIJ
va 704 VA
var

pf

voltage 28?81”

arent 172704

frequency

AC Line Frequency

Carrier Frequericy

Phase 2 will also display the same two frec

A INFORMRAONThe default settingdfficiency measurements is Phase 1/Phase 2, as
displayed on the bottom line of the display.
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Inrush Current

Measurement of inrush current (surge) requiresgagtedastmpling to catch the highest
instantaneousansient typical of this type of beh®&yalefault, tiRPA4508eries will be

set tauto rangingvhile in most cases this is a positive advantage, for determining inrush current
measurements, it can work agaifd® 4500

The PPA450Beries can be used in two ways to measure the inrush current, firstly as a
standalon@strument, and secondly with the use of the PCIS &megsorgridi) A

Inrush measurement without a PCIS accessory.

In theAPPmenu, selektrush current
and then presSNTERto load the

Mode M o mal default settings
default settings pr Load

APPLICATION SELECTION

The default settings are shown in the
screen shot below

calibratio

APPLICATION SELECTION The default settings expect the PCIS to
be used, byressing thé twice, the
:;:;In::ll';lt zettings : IEI:r-IJJ';:;:IE:ntI'mrE to Load auxiliary deVice parameter iS
highlighted, use theand; key to
FCIS inrush switch highlightonefollowed BENTER

single cycle

The last two parametanstch phase
offset and switch on cyclewill be
removed from the screen and
measurements can commence.

The measurements must be made under conditions of manual ranging and with the voltage
applied to the instrument. Then when the load is switched on the highest peak value can be
detected. In inrush madePPA4508amples and analyses every sample at the full sample
rate>2Msamples/s to catch even very fast peaks.
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Setting the range parameter

This is best configured if the user has prior knowledge of the peak current measurement
expected from the DUT. If this is not available, then the user shouehsesetiags as
follows.

RANGING Set thautorangingarameter to

range up onland the minimum range
internol to the 30mA range this will allow the
test being carried out to find the highest
range via peak detection and hold on
-:uru:-z_-nt in|:_-ut internal thIS range

autorangin range up only

rhanual

Fress ZERO to toggle manualSauto ranging

Setting the Speed and Smoothing

ACAUISITION COMTROL For this application a mains input
signal of 50Hz was used, therefore we
=ingle_phase 1 can set thepeedtowindowand

20.00mshis will enable us to capture
cycle by cycle data over the whole

e Lo i waveform, to get the instantaneous
low frequency : cycle by cycle powerdm®othing
parameter is best satdoeas

shown

adwanced options »
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ACAUISITION COMTROL Upon completion of the speed and
smoothing settings pres% tkeyto

normat take you to the advanced settings

e ¢ i screen. If undertaking cycle by cycle
sampling aute measurements on the iﬂig.ﬂtal,

then set thieequency locko

Dynamic

< return

Setting Peak Measurement
Parameterg requiredyou can display
thePeak+andPeak measurements
within the RMS Voltmeter mode screen

These parameters can be configured
within the True RMS Voltmeter mode
key

14
50.033Hz
peaks 3224V Press th&MSmodekeyuntil the

peak- - A measurement settings screen is
displayed

MEASUREMENT SETTINGS For this demonstration we selected
separate unfiltereithis then gave us
mode true rms roltmeter the unfilterd?bak _Iandpeak]'

fied mean

measurement parameters as displayed
earlier for both Voltage and Current

um filtere
um unfiltered
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DATALOG

enabled
enabled
enabled

-53.60mA

, ubl
1.114

50.057Hz
347 41 1131mn
-2.565mA

2.7424

9.070mA

Data logging to Internal Memory

Set thdatalogparametdp the
internaRAMmemory this will offer the
user the fastest performance

Set thentervaltime t®.00s0
enable the Datalog to capture every
cycle of the fundamental frequency

Reconfigurmpom parameters within
real time display as desctibeel

Zoomed parameters can now be used
to capture the Inrush Current (Surge)
data within a Datalog

DatalLog Results

From the Real Time display the surge
measurement at the moment the DUT
was switched on is recorded as 2.742A
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Pressing tHEABLEeywill now

display all the data points taken from
the associated DatalLog and you will
notice that the Inrush Current (Surge) is
displayed as being 2.742A

b N OO N A e )

o e e = e e e e = e e e e = M = A =}

Al
Al
Al
Al
A
A
A
A
A
A
A
A
A
A
4
4
A

Pressing tHeRAPHeywill display in

a graphical format all the data points
from the associated DatalLog displayed
within the previous screenbkot

surge displayed within the tabular
display corresponds with the graphical
curge display

-2.440

-530Am
Qe00:00
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Upon completion you are now able to save / recall or delete your test results taken from your
DatalLog within tRROGnodekey

Transferring the Datalog from the RAM
memory onto a USB memory stick will
memory USB memory stick allow the user to export the .txt file
data q . . .

which cahe imported into an Excel
file if desired, more details can be
found relating to the transfer of data
here

FROGRAM STORESRECALL

‘'our name here

execute

Fress TABLE to wiew file directory

Inrush Current Mode using the N4L

PCIS Switch

For the worst case inrush current the

input to the device under test must be

switched on at the worst point in the

cycle (90e or 270e¢e for
Oe or 180e for an i nduc
Phase Controlled Inrush Switch, or

PCIS, avaible as an accessory for the
PPA450&ontrols the switch on of the

power to tRBA5BUT nfrom
steps of 45¢ front om t he
panel.

Switch Phase Offset:

Presghe¢ Keyfollowed by the key

mode et FrJr curcent to reveal the drop down menu to select
T I switch on phase angle. Select the
desired angle by use of the¢

keys, followed BINTERo confirm the
selection.

APPLICATION SELECTION

rmode Curre
default settings ENMTER here to Load

5 inrush switch

switch on zingle cycle

APPLICATION SELECTIOM

switch on cycles
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APPLICATION SELECTION Switch on Cyc|es:
e e current Press thé Key theSwitch on
default zettings press ENTER here to load CyCleSparameter will be selected

Presghero keythedrop down box
will open with all available waveform
cycle ranges

Select the desired waveform cycles
value by use of the& ¢ keys,
followed bgNTERo confirm the
selection

The testing, datalogging&boowbeperformed in the same manner as in the previous
section without the PCIS

When performing analysis of inrush current of a product such as a transformer or the input stage
of a switched mode power RAbNGHNgNU) ¢gan prévideaan ge up
useful method for determining an appropriate range for the inrush tests if the current consumptiol
of the product during an inrush event is unknown.

However, precautions should be taken regarding-tipeoraigdanction as this functionality
is generally intended for use when monitoring gradual load current changes, such as when a
motor load is gradually increased over time.

Ideally, before performing an inrush test tisettargrethe PPA would be manually selected
and fixed using timanualsetting in thRANGHEnenu. This setting will reflect the maximum
peak current yenpect the device under test to draw from the voltage supply.

A INFORMPMONL It is important that the voltage supply signal is always present at the

voltage input terminals of the PPA, do not turn the source on and off to perform inrush
current tests. The voltage source should be disconnected and reconnected to the device undel
test using safe working practices.

To utilise Arange up onlyo to determine an
followingettings

1. Speed, medium

2. Smoothing, fixed time

3. Low frequencynode, ON

4. RANGE, current, range up only

After these settings are made, the device under test should be connected to the voltage source
repeatedly until the ramgenlyf unct i on no | onger Aranges upo

If at any time you observe the range briefly ranging up and then ranging back down, you shoulc
revert to manual ranging and perform the tests manually until a suitable range is found.
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After these tests are made, the appropriate range shouldd®iaéineismoothingand
low frequencynodadisabled

If you wish to analyse the peak current (this is the highest single sample point detected) within
any cycle, then a slower speed can be selectecsaryk fagameter IRMSmode will
provide this value

A INFORMRAON.Enteingthe default settings in inrush mode in the application menu
selects the PCIS and 8&PPA4%xto manual ranging. If PCIS is not being used, then

it can be deselected in the AUX menu. Having selected the default settings, the current range

should be set to an appropriate range for the DUT. The oscilloscope mode is also useful for

qualitatively evaluating the inrush current.
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Transformer

Power transformers

Large power transformers operate at very low power factor (<0.01) and the phase accuracy is
critical to measure the losses. Power transformer application mode sets the configuration option:
to the optimum for phase accuracy e.g., AC+DC couplingacaog® pbeises.

The Transformer mode irP#A4508eries is ideal for both single phase and three phase
transformer analysis, we will first describe general operation with a single phase device and ther
move on to describe three phase measurements. For both single and three phase tests the
Corrected pongcorr) andfiictor values are displayed in the results window.

When testing a three phase transformer, the multiple phasshdrsgdiy show imbalance

across the phases. Phase 1 appears with the normal measurements but the voltage and curren
measurements for phase 2 and phase 3 are expressed as a percentage of the corresponding
values from phase 1. The phase angle measurementssed aspdeviatiofrom the

expected valuesb20 and-240.

Additionallyh¢ temperature can be monitored at the same time by connecting a suitable
temper at ur e s e nispatfseehkere The inpaut afcépts anganaiogue B Iage
from10V to +10V which can be scaled by an offset and a factor in degrees per Volt. The offset
is entered as the zdegreevoltage so for a sensor with an output range of 5° / Volt and 0V =

10 degrees, the offset to be entered wd be

Single phase testing
Test devicé:x Single Phase Transformer, ratio (1:1)
Accessories: 1 x Break out Box

Transformer Mode will allow the @ssewand viewharacteristics applicable to the
transformer field under test conditions

To access transformer mode from the
drop down menu, presstthey4
miode nd times and preENTERis displayed,

default =zettings 0y

APPLICATION SELECTIOM

transformer mode will now be selected

harmonicsHicker

Press the down arrbwnore time to highlight default settings mode &dTiBEsSwWill
set the instrument into its default settings for transformer mode
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APPLICATION SELECTION Pressing thdOMEeytwice will take

you back tthhepower analyzer home
s i o e
default zettings EMTER here to Lo screen

temperature dizabled

You are now required to set the wiring configuration for the transformer.

PressACQWkeywhich will bring up A@QUISITION CONTREreen. Press thekey
onceso thaed box flashes around the wiring selection; prdssytbeopen up the drop
down menu as seen within the screenshot below

ACGRULSITION COMTROL

Use thg &¢ keyso select which
wiring configuration you require. For
thisexamplesingle phase Was
: selected to reflect the transformer
f o being used. PreSEITERO confirm
e Pt selection théttOMEwice to return to
L the power analyzer home screen

(HLALMUM
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Theh Power Analyzero hom

PH1 total daments now display the data measurements

watts 5.1545L)
20.900144

14
LAr
pf

voltage 155 S5/

collected from your transformer under
test

With the transformer plugged into a

Breakout Box and no load attached,

current 197 .38m4 me -075.90° the following measurements are

frequency 50 DUOHE dISplayed

! The Voltage and Current

measurements displayed within the

uppeBlue Box above reflect the auto

ranging configured by selecting the default settings within the instruments application home set
up screen

Viewing the data (Green Box) the phase angle of the fundamental is shéwpea®ai8.90
transformer would display a phase angld-061®his data we can confirm that there must

be parasitic elements within the makeup of the transformer causing these results, such as a
series resistance

ThePcorr Corrected Powgand K factovalues displayed within the Orange Box (see
abovg are computed in transformer mode. In transformer mode there is usually very little
distortion. The equations used to calculate these values are:

IThe Corrected powej @uation is the top one in the right hand|column.

iThe K factor equation is the lower one in the left hand column.

IEC 6007-6:2011

P 1ra
P=Pp50p ||P=Pul1+d)

2 _U' -U | )
J = U ] d I | usually negative |

Where

P or B=corrected pow| P2= ratio of eddy current losses to total iron losses
Pn=measuredpowerr U6 = Nor mali sed mean valu
P1 = ratio of hysteresig U = rms value of voltage

loss to total iron losse
Within the measurement screen the display
transformer is consumingdS/Nof power at a Frequency of 50Hz. If you now IM&ss the

keyyou will enter the Impedance Meter screen, within this application mode you will be able to
view all the individual data values collected that make up the total Impedance measurement
attributed to the DUT. (Both real and imaginary)

C

e
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In the next set of screkatswe will be able to view this data

Press IMReyto enter the Impedance Meter screen

Press IMReyagain to enter Measurement Settings screen
Presghe¢ key2 timesared box surrounds parameter settings
Presghexa keytoopenthe drop down menu

MEASUREMENT SETTIMNGS

From the drop down menu you will now

be able to view all parameters as

shown or alternatively by selecting

Afautoo the display wil
appropriate parameters values

attributed to the DUT

Pres€&=NTERo confirm selection

Pres€&=NTERo return to home screen
and view measurements

From t he 0 aurowsee tbatwedavaa Resgstive aomponent affecting the
purity othe transformer

From the Inductance and Resistance readings the instrument will calculate the total impedance
of the transformer winding at the selected frequency

PH1
inductance BgaBmH

Bl

To view the total Impedance

F:IF'I:}JF calculated you will need to change the

display screen back féartoto
Impedancas shown

Flh
frequency
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Transformer Mode (Three Phase)

When performing analysis of a 3 Phase load, transformer mode is extremely useful. The PPA
will display phase balance information in an intuitive manner without the requirement for a vecto
display, this has the advantage of maintaining 5 digit teisbligiootypossible whilst

attempting to visually interpret phase balance on a conventional vector display.

As illustrated, the Riaidisplay 3
phase power simultaneously, along

phase 1 phase 2 phase 3

watts M with this the Voltage % and Current
Vs 5'124135 26323 57643 Pl %06 deviation from the phase 1

VAr - M readings displayed. The phase

pit 02146 02161 02136 | reference is taken from phase 1

& 13513 0.25%6 . Voltageand we can see tphases

A 193.54m-0.610 . M 2 and 3 are (12®8) deg and (240
frequency M 0.09) deg respectively.

I
A.f - -000.44
I*.¥ ph-ph

PcorrCorrected Poywand K factor
valuesre also displayed in Three
Phase Transformer mathe.
calculated values for PaodrK

factor are displayed for each phase,
M this can be seen indn@ngéox

" below:

15981 -0.231
195.33m-0.540
49.963
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SUM

watts

(]

Ml

pf
voltage

current

frequency

total fundarmental

17.0831W
4 A

159.17V
194.64ma
49.963Hz

On the SUM screen the displayed
Pcorr value is the sum of the Pcorr
values for each of the tptresses.
TheK factor displayed on the Sum
screen is the average of the K factor
values for each of the three phases.

Transformer power factor and efficiency testing

A 1:1 isolation transformer was tested, and the results are shown in the following text, no load
and max load tests were performed, short circuit tests were not carried out at this time.

PH3

watts
A
*Ar
pt

valtage

current

frequency

H2
dc watts

total fundarmental

41423  “r

235.91)/
814.90mA
50.025Hz

At a mains voltage of 235.83V
(fundamental 50.025Hz) and 41.796
watts the transformer has a primary off
load phase angle©f.11 degrees.

This is the phase angle between V
andd

The calculated impedance at the
fundamental frequency of 50.025Hz is
as follows

235.83V / 794.49mA = 2%6.83

This is confirmed in the Impedance
Analyzer mode on #@A4500
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Toobtain a visual representation of
thePPA450€esults, especially for
PH3 those who are unfamiliar with power

irmpedance

analyzer numerical displagigch

offer far more resolution than a vector
oh ) display. We will convert the figures into
frequency 50,025 a vector diagram to help with
interpretation of the results. It must be
noted that trying to read such phase
angle critical measurements from a
vector diagram is theorrect

approach and tR€A4500ffers a
numeric representation of the phase
angles.

INFORMAONNOote that he di spl ay will show the #Afun
impedance of the transformer winding at the fundamental frequency of 50.025Hz.
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V

4 23583V Here we can seethe primary

voltage from the gids the offoad
current. This includes the magnetizing
current and Core losses.

We can calculate the losses with just
the primary voltage, off load current
magnitude and the phase angle

between the two.

l.=794.49mA .
We then use trigonometry to calculate

>® | the in phase current component (the
losses) and multiply this by the Voltage
which will give us the power in Watts.
Using #PA450@llthese

calculations are performed within the
instrument.

Oo=-77.11degrees Do

This provides a good understanding of

what power really is;
current component prov
V. 22582V powei.e.,Heat Loss

Vi, 23583V

@0 =-77.11degrees

Im = 0.79449sin77.11
le=0.79449cos7 7.11

» O

As you will now be able to see, the more Hysteresis and Eddy Current loss that exists in the
core, the greater thease component will be.

Magnetizing Current
04 ™ Wit REP p
04 ™ xa
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Core loss component
OO T WT OB p
00 T X

I f we multiply the Aln phaseo core | oss cot
power

DETDWO 01 wwOa
DEéETl iCcopam Yy XT & W
Although there is a small rounding error in comparison with the correct figure shown on the

PPAA480, you can see the figure does correlate with the watts medbesamsant ghot
here



PPA4500 User manual

Standby Power

Standby power, atsonetimeeferred to ammpire power, vampire draw, phantan load

ghost load refers to the elegtric powexr consumed by electronic and electrical appliances

while they asee e miswitghedyafbfi i n a dor maThid oconmheni st andby
deviceslaimed to be "switched off" arctiregrahterfacare in fact drawing small amounts

of power to enable rapid switch on, or to maintain timer functions and the like. Some devices,
such apower adapteiar disconnected electronic devices, consume power without offering
any features (sometimes cadlemhd powrAllthe above examples, such as the remote

control, digital clock functiordiarttie case of adapterdpad powérarecompletely

switched off just by switching off at the power point. However, for some denices with built
internal battery, such as a phone, the standby functions can be stopped by removing the battery
insteadvhere this is feasible

In the past, standby power was largelsaugoior users, electricity providers,

manufacturers, and government regtlateeser, as climate change awareness has grown

ithas becoman important consideration for all parties. Up to the mRidle®oDtiies , st andtk
power was often several watts or even tens of watts per appliance. By 2010, regulations were in
place in most developed countries restricting standby power of devices sold to one watt (and
half that from 2013).

IEC 62301:201Household electrical appliadeasurement of standby power is the
standard used to measure againstiniivedled dynamic range d?Ri#et508eries

enables the user to comply with IEC62301 and Energy Star testing standstatsdiytilising "
Power Mode" the PPA employs progtetatypower signal processing algorithms to
provide accurate no gap analysis of high crest factor (CF) signals.

Most of the power consumed by destawdioynode is taken in the periodic higher current
cyclesso to accurately measure the power drawn dguicese thePA4508ynchronises

to the power frequency for the analysis but extends the measurement window to the irregular
period of higher energy pulses. BecaBfdts08amples in troeal timavithout any gaps,

no data imissedand every power cycle is captured.

The Standby Power settings are accessed in the same way as the other application modes, i.e.
via theAPPmenu key, and the default settings are enabled via the EiN& ERdne as
previously.


https://en.wikipedia.org/wiki/Electric_power
https://en.wikipedia.org/wiki/Power_supply
https://en.wikipedia.org/wiki/No-load_power
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APPLICATION SELECTION To access standby mode:
Mode | farmal PreSSheAPPkey
default settings pis FI.'“.1 motor driee (000
st Presghe¢ key and then

thea key. This will open
the drop down menu
selections.

Presghe¢ keyb times
untithered box surrounds
standby power
PressENTERthis will now
set the mode

Presghe¢ key to move to default settings andpREISRThe instrument will
now set the voltage and current measurement parameters

Presghe¢ keytomove the cursor to low frequency mode

APFLICATION SELECTIOM

Pressing ENTER to load the

mode st IOLLEr H P H 1

default settings eSS EHEFEFi here to Load appllcatlons defaU|t Settlngs WI”
automatically set thmv frequency

parameter OFF

Lowe frequency

You can now return to the
Power Analyzer screen

Test device: 1StanehloneHeater
Accessories: 1 x Break Out Box

It is important that ranging is set to manual oauferankyingo that the power cycles are
not missed while ranging.
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The real time display shows
PH1 total P — a screenshot from Rever

4 a4, 41 LaadTam Analyzer home screen with
the test device in standby
PH1 N o z mode

voltage

current

S.000ms=,"div

Reverting to the ARMSO
see all the subsequent voltage

measurements from each phase

associated with the test unit in Standby

Mode

wasnsy 49.913Hz

Left is a display taken from the power
PH1 ot Fundamental integrator screéNTEGdisplaying a 1
W hours -12.805 plijh-127smh minute integration of the power being

KA hours 1BDEEJJUIqh 134 5appk consumed

dr haurs =18016 pkdrh A H [

: The timer is in the top left hand corner
pf avrg 0 0? 1 5 p )
¥ avrg - ¥ g Pressthe SCOPBEhutton to view the
A heurs -775.73n4dh Voltage and Current waveforms being

produced by the device under test.
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Calibration

Calibration Mode is to be used in combination with N4LCal (N4L Calibration software) which
facilitates performing manual calibration with an external source. This software is supplied with ¢
detailed manual describing the calibration process, fornmadien icfntact N4L on the
followingmail.

support@newtons4th.com



mailto:support@newtons4th.com
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Chapter 1&etting up and using remote control

ThePPA450@ERIES is fitted with an RS232 serial communicationsppot;t,| EEEBS
(GPIB) interface and LAN interface fitted as standard, (Port No 10001). All the interfaces use the
same ASCII protocol except for the end of line terminators:

Interface Rx expects Tx sends

RS232 Carriageeturn carriage return and line f

USB (line feedynored)

LAN

IEEE488 Carriageeturn or line feed| carriage return with EOI
EOI

All the functions of BRiRA4508ERIES can be programmeghyiathe interfaceand the
results read back. When the IEEE488 interfaceemetdth®RS232ort is ignored.

The commands are not case sensitivhigmapaceharacters are ignored (e.g., tabs and
spaces). Replies frBPA4508ERIES are always upper case, delimited by commas, without
spaces.

Only the first six characters only of any command arei sagyiffagthier characters will be
ignored. For example, the command to set the generator fréetuendyusthe full word
FREQUENUGWay be sent as the redundantat the end will be ignored.

Fields within a command are delimitedraynamultiple commands can be sent on one line
delimited with a sexmion e.g.

BANDWI,LOW;SPEED,SLOW

Mandatory commands specified in the IEEE488.2 protocol have been impiéniented, (e.g.
*RSY) and all commands that expect a reply are terminated with a question mark.

Data values returnedi®PPA4508ERIESre in scientific notation, with a 5 digit mantissa
by default. For extra resolution, this can be incredigacbiosettintheresolutioto high
in theREMOTEenu.

There is also an option for higher speed data transfer bseseletiting binarywhere
each value is returned in 4 bytes, each of whicmlasetheo that it will not be interpreted
as an ASCII character.

byte 1 206s compl ement signed

byte 2 Bit6 = mantissa sign
bit 5:0 = mantissa bits49:1

byte 3 mantissa bits 13:7

byte 4 mantissa bits 6:0
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When thensbsare stripped off and the bytes put together, there is 6 bit signed exponent, a
mantissa sign bit arDabitmantissa magnitude. The value then is given by:

Value = +pexponeny mantissa 22

ThePPA450GERIES maintains an error status byte consistent with the requirements of the
IEEE488.2 protocol (called the standard event status register) that can be read by the mandaton
commantdESR{Seeherd

ThePPA450BERIES also maintains a status byte consistent with the requirements of the
IEEE488.2 protocol, that can be read either with the IEEE488 serial poll function or by the
mandatory commafig B-“over RS232 0SB otEEE or LAKSeeherg

The IEEE address defaults to 23 and can be change&M@TiimenuSetting the LAN

IP address to 0.0.0.0 will enable the DHCP and the unit willAbthesgdridm the DHCP
serverTheDHCP server must be present on the network for this to work. The LAN will not start
normal operation until it receives an IP address from the server.

Setting the LAN IP manually will disable the DHCP and the unit will use a fixed IP address, define
by the IP Address setting iIREMOTEenu.

The keyboard is disabled when the instrumert
commandEYBOA,DISAS sent via RS232 or LAisdHOMEo returto Local operation.

RS232 data format

The RS232 formsttstartit, 8 data bits (no parity), 1 stop bit. Flow con@dlisbaud
rate is selectable viaREMOTEenu.

A summary of the available commands is given in the Appendix. Details of each command are
given in the communication command section of the manual.

Commands are executed in sequence except for two special characters that are immediately
obeyed:

Control T (2G)reset interface (device clear)
Control U (2%)warm restart

To maintain compatibility with some commun
which requires a space between the command and any arguments.
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Standard event status register
Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO
PON CME | EXE | DDE | QYE OPC

Bit0O OPC (operation complete)
cleared by most commands
set when dagvailable or sweep complete

Bit2 QYE (unterminated query error)
set if no message ready when data read

Bit 3 DDE (device dependent error)
set when the instrument has an error

Bit4 EXE (execution error)
set when the command cannot be executed

Bit5 CME (command interpretation error)
set when a command has not been recognised

Bit 7 PON (power oavenf
set when power first applied, or unit has reset

The bits in the standard event status register except for OPC are set by the relevant event anc
cleared by specific comnfardR?, *CLS, *RSOPC is also cleared by most commands that
change any part of the configuration of the instrument (Suabr 85 ARY.
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Serial Poll status byte

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
ESB MAV ALA FDV RDV
Bit0 RDV (result data available)
set when results are available to be read as enabl&drby
Bit2 FDV (fast data available (streaming))
set when data streaming results are available to be read as enabled by
DAVER
Bit 3 ALA (alarm active)
set whean alarm becomes active as enabled \ByWIER
Bit4 MAV (message available)
set when a message reply is waiting to be read
Bit5 ESB (standard event summary bit)

set if any bit in the standard event status register is set as well as the
corresponding bit in the standard event status enable register (set by
*ESH.
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RS232 connections

The RS232 port on B®A4508GERIES uses the same pinout as a standard 9 pin serial port
onaPCorlaptogpgd9 n mal e oO6DO6 type).

Pin | Function Direction

1 | DCD in (+ weak pull u
2 | RX data in

3 | TX data out

4 | DTR out

5 | GND

6 | DSR not used

7 | RTS out

8 |CTS in

9 |RI Not used

ThePPA4508ERIES will only transmit when CTS (pin 8) is asserted and can only receive if
DCD (pin 1) is asserted. PP@4508ERIES constantly asserts (+12V) DTR (pin 4) so this

pin can be connected to any unwanted modem control inputs to force operation without
handshaking. TRRA4508ERIES has a weak pull up on pin 1 as many null modem cables
leave ibpercircuit. In electrically noisy environments, this pin should be driven or connected to
pin 4.

To connect tRPA4508GERIES to a PC, use a 9 pin female to 9 pin female null modem cable:

Pin(s) | Conect tg Pin(s)
1&6 D 4

2 D 3

3 D 2

4 D 1&6

5 D 5

7 D 8

8 D 7
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)o)

nO0 O O O O

—

?ol0l0l0

Null modem serial cablepin

Screen Shot

If requiredyoucantake a screenshot of what is currently displayed on the screen. To do this,
insert a USB memory stick into the USB sl ot
keyfor roughly 2 seconds. This will capture what is currently on the screen and save it as a bitmar
image on the memory stick.

REMOTE SETTIMNGS

normal By defaultthe save location for the
19,1600 45 screen shotill be the USB memory
stick; this can be changed in the
REMOTHmEenu. You can change it to
print to the RS232 port, that is used to
print to an attached printer to print a
physical copy of what is shown on the

screen

RS232 printer

Alternativelyhe RS232 port can also be connected to a serial prakiegfarhard copy of
any screen. When printing is enabled in the REMQfi&messsing START will commence
a screen dump to the printergidmhigrotocol used is the ESC/P so any printer which
supports this protocol should work such as the Séikb DPU

The other communication options, USB, LAN or GPIB, can still be used while the RS232 printel
is enabled.

For full details of all the available commands and configurable parameters, please refer to the
PPA4500 Comms Manual, available on the N4httgebsgitsources.newtons4th.com/
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Chapter 1External shunts and transducers

A variety of peripherals can be connectdeR84886ange of instruments, to enhance and
adapt the measuring capability to suit most scenarios.

Refer to Appendix for full range of accessories and trainssigeetmn explains how to
connect and set up the witstused typesf transducers

External current shunts can be used as an alternative to the instruments internal shunt as a fixet
value Impedance circuit. Note do not use both shunts together

Test equipment @monstration:

1 x Inverter/Motor test unit (single phase)

1 x HF 003 Current Shunt (shunt resistance
Wiring Configuration:

PHASE 1

IE€€E a80

e o 3
N y b 4 Q.05 \
y L = — . Ve

Connect BNC safet
EXTO0O BNC o nPPA4BGANdr
the BNC connector on the HF shunt

Connect Black
4mm lead from

Load ;‘%
LEE Newtonsdth Lid

HFO03 CURRENT SHUNT

Shunt resistance - 470mOhms

Tolerance - 0.1%
Continuous Current - 3A rms max
Frequency Range - dc to 1MHz

A\ A\ WARNING

High voltage may be present at the outpu
terminal - use insulated connectors on

C€ glF(l E 600V CAT IT
Connect Yellow Newtons4th Ltd newtonsdth.com

4mm lead from
source
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RANGING Set up PPA to read the external current
shunt:

internal

full auterangs PressheRANGButton

a00mie

Press thé keyuntithe flashing red
highlighturrounds theeirrentinput

parameter
Presghero keyand sele@xternal
i ,q“ shunt
zystem calibration dizabled PreSSENTERtO SeleCt tl’@(ternal
shunt

Presghe¢ keyuntithe flashing red
highlighturrounds treluntparameteManually input the shunt resistance value
PresENTERexternal shunt value will now be selected

If connecting the external shunt to a difierergthen use the keyto select the correct
channel configurations screen as prompted at the boR&MNGHEbOme screethis is only
available imdependent rangirftas been setémabledn the System Options m8N$(

Now going back to the real time display

PH1 total Fr— screen,the range selected by the

watts 5 0344l analyzer is the (300mV) range. This
va . : range is a peesngeand the analyzer

Ve - 19622 - 1654340 will convert this voltage to the

E.f.ltqu 145 761 el o equivalent current range, dependent

et . P s upon the shunt value entered in the

. 138.97mA == i RANGHEnenu.

requency

H3 Ed%gst I n this case the shunt
dc watts thereforethe analyzer will display

v pheeh / TR 638.3mA for the 300mV range

As the instrument ranges up and dofmanigevalue will changecordingly

CAUTION.
Input Connectiottsscritical that the 4mm inputs and BNC ingauth &1PA input
channel are not connected texdagnal circuit at the same time.

You MUST only use EITHER the 4mm OR the BNC
connectionNOT both, this applies to both Vaitddeurrent inputs.

Remembeto disconnect all leads to appropriate channels internal currens shunt
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A CAUTIONConnection to these instruments is made via a stydjaad tale must
be taken when connecting heavy duty ring terminals to the appropriately sized stud or
alternatively, to an ALO bracket on the HEF!

It is essential that 2 correctly sized spannet3\ex&used (see table below) so that
adequate torque can be applied to the bolt without teamgreesgive turning force to the
stud

Any damage caused to the fixindvétuieirreparable

Damage to the shunt wil
occur when using only 1
spanner

-

Always use 2 spanners |
limit torque stress on the

shunt stud
Current Shunt Model Spanner Size
HF100 + HF200 17mm

HF500 24mm
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Rogowski Coil

The Rogowski coil offers an alternative me:
advantage that they can be used in situations where it is not possible to break the current path
orthat the conductor in question is of such a size that the more widely used zero flux current
transformers are unable to accommodate.

A Rogowski coil consists of the
measuring coll itself, attached to an
internal integrator box.

full autorange

11_.:..:..:.;:. Input the correct shunt value
corresponding to the switch value on
the Rogowski Transducer

RAMGIMG

external shunt

Theshunt value is set to
the switch position being set to 1KA
system calibration disabled (2mV per A) and a scale factor of 1:1

The shuntissetZanqg as a 2 mq
shunt would also produce the same

2mV/Aoutput as the coil

Multiple turns around the conductor:
I f the coil i's wrapped twice around the <cor

I f the coil i's wrapped 3 timeesc. around the
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Connection should be made as per the following diagrams:

15 Wayp-subConnector

m Newtons4th Ltd

WRS000

Wideband Rogowski

Transducer
ON@®
FAULT @

5kA (0.4mV/A) .

1kA (2.0mV/A)
CAUTION

REFER TO INSTRUCTIONS
BEFORE USE

q3

CAUTIONRemember to connect either the Internal or External shunt only to the
PPA4500
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Connect up the Rogowski Coil as shown, wrappiastuteaibe around the conductor and s
the ATOoOpiece connector, tighten the col

A single coil wrapped around the conductor will result in voltage measurement equal to
on the WR5000 as set on previous page

If the coll is double wrapped aroucahithéctothen the voltage value will double accordingl

Conductor passing througt
Rogowski Coil

DC Input

ﬂ BNC i BNC safety lead

WR5000
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Zero Flux Currdmansformers (CT)
For measuring currents exceeding the internal current shunt$ftretbttress

PPA4500C 10Arms
PPA4500 30Arms
PPA4506iC 50Arms

Zero Flux Current Transducers are often utilised, combihédteritcis#flexible
multiphase system is achievable.

Dependent on the exact model of CT used, there are two ranges of interface available.

Here we examine the [6E4Vseries of interfagkich aravailable in-H phase
configurations.

LEM-6 INTERFACE UNIT [refer to calibration document for 0.1% accuracy configuration]
CHANNEL1 CHANNEL 2 CHANNEL 3 CHANNEL 4 CHANNELS CHANNEL 8
) Power © PaweR @ power @ power © power @

strus § sTaTUS § sTatus @ status @ sTATUS @ sTATUS @

10
’
—250

1 sa

LEM & A 6 pmasat abberaokerface for

—% =% Rear panel of LEM6

-
|
|
|
|
k e Rear panel of PPA

461-008 BNC-BNC Cable

Close up of one channen on LEM6

512-412 Interface cable

Connection diagran
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The N4L LEMInterface serves as a high accuracy, highly stable interfacing unit allowing
simple "plug and play" connectioeRHA4508eriego the LEMr Danisensrirrent
transducers listed in table 1.

The LENS supplies the LBMDanisengeansducer with a highly stable isolated supply

voltage; each channel is isolated from the next providing excellent cross channel coupling

i mmunity. There are 4x current shunts per
transducer can be utilizzdigtely throughout its dynamic range without the introduction of

noise into the measurement.

IT6GS 60Apk 42Arms 600
IN1065 150Apk  100Arms 500
IT2065 200Apk  141Arms 1000
IN2065 200Apk  300Arms 1000
IT4065 400Apk  282Arms 2000
IN40ES 400Apk  600Arms 1500
IT7065 700Apk  495Arms 1750
ITN6OGS 600Apk  424Arms 1500
IN5065 500Apk  800Arms 750
DS50ID 150Apk 50Arms 500
DS2001D 370Apk  200Arms 500
DS300ID 500Apk  300Arms 1000
DS400ID 600Apk 300Arms 1000
DS600ID 100@&\pk 600Arms 1500
DM1200I1D 1800Apk 1200Arms 1500

A INFORMRAONNAL supply a wider range of current transformers than listed above,
howevetheother models are not suitable to be used with txeihieMage as the
power requirementsrae thathe LEM 6 PSU. In this case then we offet antdtfdce

If the LEM is purchased with an N4L power analyzer and LEM transducéisitdreat&M
can be "system calibrated" within N4L's ISO17025 UKAS laboratory. Thigppratades the
with a single uncertainty figure and improved accuracy performance.

Following System Calibration, the Calibration Adjustment figures for the 4 current shunts on the
LEMG6 are stored in program location 1 on the instrument. They are then automatically recallec
each the instrument is switched on.

These values can be viewed by pressiigiingtton and referring toBkernal system
Scalingppti on. The screenshot bel ow shows the
shown in blue.
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AUSILIARY SETTINGS

dizabled

none

enabled
1.0010
1.0010
4.000

FHASE 1 RANGING Pressing tiRANGEKey to display
theRANGIN@enu will confirm that
the external system scaling has been
selected in tidJXmenyas he

Scale factor and the nominal shunt
value will be displayed in green text.
The screensHeftshows the settings
for Phase 1.

external attenuator

dc offset

phase 2 ranging »

PROGRAM STORERECALL Only the settings stored in program
location 1 are automatically recalled
each time the instrument is switched
: _ on. Should it be preferred to not have
name ete them automatically recalled they can
execute instead by saved to an alternative
memory location and then deleted
from location 1. The User can then
recall the System Calibration data
when required. The Program

Press TABLE to view file directory Store/Recall/Delete menu should be
used to make the changes:

FFIETIOY

The LEM6 can also be used wihypomt em cal i brated CTO6s.

Full details of the LEM6 feat@mescificatiomnd setup procedure for use with System
Calibratedand N6ry st em Cal i brated CT6s can be found
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The LEM 1 interface system is suitable with the complete range of LEM and Danisense CT
models that N4L supply.

50W and
120W Variants

Universal «——
Mains Inlet

Output to LEM-1

Interface -—\

461-008 BNC Cable

LEM Interface Cable

2-Bm

Formultphasesystems, each phase requires a separate LEM 1 interface, the number and
wattage of the LEM 1 PSUG6s is dependent on

required.
There is a guide to compatibility and supply requirements that can be downloaded from our

website, herettps://www.newtons4th.cocowent/uploads/2021/03/D000-C3 &t
Transforménterfac®ptions.pdf

As with the LEM6 interface, the LEM 1 intert
nonsystem calibrated CTos


https://www.newtons4th.com/wp-content/uploads/2021/03/D000132_5-Current-Transformer-Interface-Options.pdf
https://www.newtons4th.com/wp-content/uploads/2021/03/D000132_5-Current-Transformer-Interface-Options.pdf
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Usewithnosy st em cal i

M OFTIONS

FHASE 1 RANGIMG

internal
full autorange
= el
=cale factor

current input
zhunt

FHASE 4 RANGIMNG

internal
full autorange
2 el
scale factor

current input
al g

dc offset

phase 2 ranging *

brated CT0s

Press th&8YSkey

Press thé key untihdependent
rangingis highlighted red

Press the key selecEnabledvith
the¢ key.

Presghe ENTERey twice to return to
the power analyser screen.

Press thRANGEKeyfollowed by the
¢ keyfive times until Current Input is
highlighted.

Presghex key, thethe¢ key to
selecExternal shunt

Presshe ENTEReyfollowedy the
¢ key3times and set tBeale factor
to suit the CT in use.

Presghe¢ key and set tisunt
value toheactual value from
calibration certificdte. 0 0 0 7 q
instance.

PressHOMEkey then usimg key go
to the next phase.

n

t

hi



PPA4500 User manual

FHASE 2 RANGING connected to the PPA.

internal

Minimum range
scale factor

internal
full autorange

100y

< phase 1 ranging phase 3 ranging *

Use with system calibrated CT0s

AUKILIARY SETTINGS PresgheAUXkey
Presghe¢ 3 times to highlight
External system scaling

external system scaling . Presghen key followed by llhd{ey
L to seleatnabled
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AUKILIARY SETTINGS PressheENTERey
Pressthe¢ keyto highliglithase 1
dizabled Current

none

Presgher key this now displays
menu showing shunts.

AUKILIARY SETTINGS Usingth¢ key t o sel ect the
shunt value, preb@ ENTERey,
dizabled then to the right the adjustment value

none

is shown in blue, thesspENTER

enabled
1.0

Repeat for each connectedl.EM
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Chapter 1Additional I/O interfaces

The use of the ADI40, enables the PPA500 series to becohaaahoigasurement
system, allowing integration betwdeRAA&00ultiple analogue inputs/outputs and
software.

There are 4 model variants available each one with a total of 20 inputs, split between + 10VDC
and thermocouple inputs.

The outputs can be interfaced with chart recorders that can be mapped to any of the
measurements recorded by E#1500

The thermocoujpguts ardifferential with a range of + 20mVDC and is suitable for both J
and K type thermocouples.

& Switch on the ADI40 an®®®4500rhe POWER led should illum

and the AUX led will flash, indicating that the auxiliary cable it
but communication has not yet been established. RBdsethen
the instrument, ensure thaster/slavas disabled and then se
ADI40rom the auxiliary device menu. Pré#Shkhigey twice for tk
change to take effect. The AUX led should stop flashing and tl
INledswill begin to flash sequentially.

Auxiliargable
25 way ribbon

ADI 40

410V OUTPUTS
0

|
90-265V RMS Sin:9IM-13759 |
47-63Hz 40VA MAX !
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INFORMRAONIf the LEDs do not flash, then check that the extension port cable has
not been damaged and has been correctly fitted between the instrument and the ADI40

It is a good idea to use a shorting link wire between each uiiikedroandple
pairto eliminate noise pickup.




PPA4500 User manual

Getting data in and out

Continuous measurements are made by the ADI40 inputs whenever it iseRBAdé&€ied to a
with the correct AUX menu setup. Measurement data can be accessed in the following ways:

- Using the ANAL@Gann@lcommantb monitor the inputs in CommView2

- Assigning inputs to MULBIQ dnd reading back with MULTIL? or NR&ST lin
CommView?2

- Using the N4AL PPALO0G software to log and export measurement data.

The ADI40 inputs can be used with a wide variety of sensors and components such as Airflown
rate sensors, pressure sensors and DC fans.

The ADI40 outputs are also updated whenever it is connected to a PPA3500, PPA4500 or
PPA450with the correct AUX menu setup. Outputs can be accessed in the followings ways:

- Using the ANAL@Rannel,vale®@mmand to manually set the output voltage to a DC
value betweenhd.

- Using theADIMARommand to map a PPA parameter or ADI40 input back onto one of
the outputs.

A detailed example of using the MULTADWARommands are giverth@PPA4500
Communications Manual which is available as a free download from the Newtons4th website
alongyith fubbperating instructions are provided in the ADI40 User Maraistaviaitiike

to download.

https://resources.newtons4th.caronignt/uploads/2021/05/D00BP2AA500
Comms Manuat.0.pdf

https://resources.newtons4th.carmohignt/uploads/2021/08/D000187 -t Exii®-
Guidev2.0.pdf



https://resources.newtons4th.com/wp-content/uploads/2021/05/D000227_PPA5500-Comms_Manual-v4.0.pdf
https://resources.newtons4th.com/wp-content/uploads/2021/05/D000227_PPA5500-Comms_Manual-v4.0.pdf
https://resources.newtons4th.com/wp-content/uploads/2021/08/D000187_ADI40-Start-up-Guide-v2.0.pdf
https://resources.newtons4th.com/wp-content/uploads/2021/08/D000187_ADI40-Start-up-Guide-v2.0.pdf
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Chapter 19rouble shooting FAQ

Q. The PPA will not connect to the Datalogger software.

A. There are several points to check depending on the connection method used.

Firstly whether RS232, USB or LAN is being used to make the connection, the method chosen
in the software must match that selectedR&dD&Eenu on the PPA itself, additionally if

using RS232, the connection cable must meagl®halicable, and the Baud rate must be set

to 19200 in both the software and the PPA.

Q. Error messages pop up when trying to connect.

A. If an error message other than faibehéat appears, then the most likely cause is that

there is an incompatibility between the software and firmwaréevaksmysadvise that

the latest versions of software and firmware are used. These are available as free downloads
fromhttps://resources.newtons4th.com/

Q. Unexpected readings when the DUT is a motor/inverter drive.

A. Within th@PPmenu, the first special mode availBd&ianotor drivis should be
chosen to enable other specific settings such as the frequené&y/fillemiSé¢e

Q. Canét lock on to the fundamental frequer

A. Normally in most cases voltage on phase 1 should be used as the frequency reference,
howeveshould current or a different phase be required, these parameters can be set from the
ACQUmenu.

Q. When in Datalogger the modes cannot be changed.

A. If data has already been recorded, it is important to clear the log before trying to change the
modeTheClear Logutton ishown highlighted in red béldditionally, it is important to

clear the selections made in the multilog Wsl@accomplished by clicking the CLEAR

button
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Add ADI Input


https://resources.newtons4th.com/
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% PPA Datalogger v3_5-U  PPAT: USB,PPA5530,165-06158,2.185 - O >
Configure Display Measure Harmonics Scope  Voltmeter Capture PCAN Help
CONTROL: | PPA1 PPA2 PPA3 PR SETTINGS: READ PP HIDE SETTINGS g PPALOG

CONTROL: PPAT Configuration: Acquisition Control
ACQU COUPLING RANGE Wiring | 3 Phase 3 Wattmeter Frequency Reference | Phase 1 ~
. e e Speed | Medium v Phase Angle reference | Vokage v
Smoothing | Normal ~ Frequency Fiter | OfF ~
ALARM REMOTE AUX 5
Smoothing Response | Fixed time ~ Low Frequency

SYS MODE PROG Frequency Reference | Voltage ~ Minimum Freguency Advanced Options >

Settings View Contol @ sarane
Interval ) ima:
MULTILOG REAL TIME GRAPH LoG START © Instument El Elapsed Log Time:
[ Freeze Dispiay 7RO 00:00:00
Dtz Seings
PPA1 - RESULTS (CIManusl g

(®) Log resl time table
() Scheduled testing
() Direct log 1o .CSV
() Overwiite €SV

High Speed Mode

Enter Highspeed
Mode

Q. How do you set up the PPA for different current capacity Current Transformers.

A. To take best advantage of each CT, it is necessarjnaepeallent rangirfgom the
SYSmenu. After this has bexeabled withiheRANGEnenu there will be the opportunity to
switch between each phase by userokifiekeys
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Chapter 1&\ppendix AAccessories and software

Supplied Standard Accessories

Leads

Connection cables

Connection clips

Documentation

Power, RS232, USB

36Arms rated 1.5 meter long leads with 4mm
stackable terminals
1x Yellow, 1 x Red and 2x Black per phase

Note 1: LC version instruments (rated at 10Arms) are su|
with 20Arms connection cables

Note 2: HC version instruments (rated at 50Arms) are no
with connection cables or connection clips.

4mm terminated alligator ¢lips
1x Yellow, 1 x Red and 2x Black per phase

Calibration Cetrtificate,
Both th&Jser manu&lhis manual) @ommunications manual
are free downloads fromw.newtons4th.com



file://///newtons4th.local/Files/Public/SALES/Technical/Manuals/User/PPA/PPA5500/www.newtons4th.com
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Firmware Upgrad€&mmView2 PC software

CommView2 v1_3  USBPPAS530,163-05225,2.185 - O X

Result Script  Configure  Instrument Help

Connection Info.

Interface: USE
Address: COM5

Instrument Info_

Model: PPAS530
Senal No: 165-05225
Type: 165

Main release: 2.185
FPGArelease: 2.08
DSP release: 2.185
BOOT release: 2.04

Last N4L calibration:
23 JAN 2021

N4L CommViewg aselfcontaine@xecutable software program written in C++ using the
Microsoft win32 graphics set.

CommViewéan connect toe PSIMPA4500iaSerial/RS232ISB, drAN.

A INFORMRAONDependant on the version of Windows loaded on the connected PC,
the USB drivers may need updating. These are available from our website.
https://resources.newtons4th.com/software/

CommView?2 allows strings to be sent and received between & PE4&dThe strings
can be viewed in a window and optionally stored in a file. Data received from the instrument may
be displayed in normal scientific notation with an identifying label.

CommViewRay be used interactively or may execute a series of commands automatically from
a prepared text tile.

CommView2 may be used to upgrade the firmware in the instrument when new firmware is
released.

The script file is created with any text editor and includes three types of lines (interpreted by the
first character on each line):

lines beginning witre sent to tiPA4500
lines beginning withre commands for CommView?2

any other line is a comment.


https://resources.newtons4th.com/software/
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The #commands that are recognised:

format arguments effect

"text string sendexttoinstrument

#label,i,name I = result indename = overwrites label associated with result
string value [n]

#pause,t t=delayins delay by real number seconds

#wait,text display text string and wa# key pres

(discard key press)

#beep sound beeper on PC

#reply,t t =timeoutin s wait for eeplyusing &pecifietimeout

#flush discard any received characters.

;text comment

Otherfunctions in CommView2: Found within

save results
set COM port parameters
firmware upgrade

read/store user programs

results menu
configure menu
instrument menu

instrument menu

As with all N4AL Software, it is available for free dmgledth a full User maiinoad our
website. Seeww.newtons4th.com/sufgomore details.

Once registered and your account has been activated you will have accessdaadhe software

manualdownloadectioa


http://www.newtons4th.com/support
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Comm‘ufiewlﬂj SER,PPA5530,165-00768,2.185 — O b4
Result Script  Configure  Instrument Help

Connection Info.

Interface: Serial
Address: COM7
Baudrate: 15200

Instrument Info.

Model: PPABSID
Serial No: 165-00763
Type: 1

Main release: 2.185
FPGA release: 2.06
D5P release: 2.185
BOOT release: 201

Last local calibration:
03 FEB 2021

Last NAL calibration:
01 AUG 2019

>18 months since
N4L Calibration

When connecting to the instrument the panel to the right hand side of the software window will
display details about the instrument.

This includes:
Connection Information: Details of the interfaceamsexttahe instrument to the PC.
Instrument Information: Instrument Model, Serial number along with firmware detalils.

Calibration information: Details of when the instrument was last calibrated*

*From firmware version v2.185 onwards details of the last N4L Calibration procedure are

displayed along with details of any later calibration performed by a locally based Calibration
Laboratory.

At boot upraadvisory message is displayed if the N4L Calibration & Adjustment was last
performed more than 18 months ago.
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PPA DataloggePALo®Csoftware

PPA Datalogger isselfcontaineagxecutable software program written insi@g+the
Microsoft win32 graphics set.

PPA Datalogger has the ability to connect to the PPA series of inR8282ntdSaand
LAN. The software includes all measurement modes to reflect instrument operation.

PPA Datalogger has the capability to communicate with up to 4 different PPA Instruments at the
same time.

PPA Datalogger supports the ability to export text files in CSV format as well as export directly t
Microsoft Exdel

Measure Mode i alpuPdddéneasueerinantl ntodeg Measure mode is an

intuitive way to log a wide range of parameters using Real Time, Graph and Log datalogging
methods. A few simple steps will see PPA Datalogger ready to record up to 60 of the PPAs wide
range of multilog parametensp ém 4 PPAs synchronised by PPA Datalogger, with speeds up

to 200 results a second.

Measure mode is a truly flexible measuring system which will fulfil most needs. The Parameter:
to be datalogged are selected using the] Multilog selection window:






















































