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Chapter Safety

Important safety Information

This manual contains important information thafotfmwsedeo ensure the safety of all
operatives and both this instrument and any accessories attached.

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 follmetapsafetyo avoid
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 iristdomeot attempt 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 leasupplied withis 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 or test 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.

A 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 remote control commands
are differentiated as shown below.

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



PPA5500 Uskfanual

Environmental compliance

This section 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



PPA5500 Uskfanual

Chapter Declaratiorof Conformity

Address: 1 Bede Island Road
Leicester
LE2 7TEA

We declare that the product:

Description: Precision Pow&nalyzer
Model: PPA5%Xx Series

Conforms to the EEC Directives:

2014/30/EU relating to electromagnetic compatibility:
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 Afslksx Seriedrecision Power Analyzers

Modelgovered

—

PPA5510
PPA5520
PPA5530 — Available in LC (Low Current), HGC{trght) and Standard versions
PPA5540
PPA5550
PPA5560 _

PPA5511 Single phase IEC61000 Harmonics & Flicker version
PPAB531 Three phad&C61000 Harmonics & Flicker version
PPAB512 Single phase raw data streaming version

PPAB532 Three phase Raw dsttaaming version

PPAS500TE* One-three phase transformer edition

*See Appendix for specific details and specification

Key Features

Wide frequengngeDC& 10mHz td?MHz

0 . @dsieaccuracy

5millidegree phase accuracy for low power factor applications

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

Low, standard, and high curezsions Hrms, 30Arms, & 50Arms versions 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 Wind@wefware for daigginggraphs, Excel compatible output pptions
Microsoft, (Excel, Windows, Word, & C++) are trademarks of the Microsoft group of companies

Preprogrammed applicasipecifienodes for PWM motor driydsghting ballasts
Inrush current measureniawer 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 prebtem this guarantee period, first contact Newtons4th Ltd. or

your local representative, to give a description of the problem. Please have as much relevant
information to hand as possipkticularly the serial number and 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 webgite://resources.newtonsdthamanveturn the unit. The
unit will be repaired or replaced at the sole discretion of Newtons4th Ltd.

This guarantee is limited to the cost BP#&&50Gtself 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 andalieration service. It is recommende@Piha500s re-
calibrated annually.

Pl ease contact your | ocal Distributor or t
repair and f@alibration service.


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

General Specifications

Freguency Range

DC & 10mHz to 2MHz 10Arms & 30Arms versions
DC & 10mHz to 1M 50Arms version
Accuracy 0.001%

§Voltage bandwidth unchanged to 2MHz readiegebovel MHzrefor reference only

Voltage Input

Ranges 300mVpk to 3000Vpk in 9 ranges
20% overange abilitpaintains 300Vpk
range with 240Vrms

Accuracy 0.01% Rdg #088% Rng + (0.004% x kk
Rdg) + 5mV *

External sensor input 0 to 3Vpk BNC connector

Range 300eVpk to 3Vpk i

Accuracy Accuracy 0.01% Rdg + 0.038% Rng
(0.004% x kHrdQ
+ 3gV

Current Input

The standard PPA is fitted with a 30Arms intermabdelmtvitOArms or 50Arms
internal shunts are available.

10Arms Shunt

Ranges 3mApk to 30Apk (10Arms) in 9 ranges

Accuracy 0.01% Rdg + 0.038% Rng + (0.004% »
Rdg) + 3A*

30Arms Shunt

Ranges 30mApk to 300Apk (30Arms) in 9 rang

Accuracy 0.01% Rdg + 0.038% Rng + (0.004% »
Rdg)
+ 300A*

50Arms Shunt

Ranges 100mApk to 1000Apk (50Arms) in 9 ra

Accuracy 0.01% Rdg + 0.038% Rng + (0.004 x k
Rdg) ©0GA

External sensor input 0 to 3Vpk BNC connector

300eVpk to 3Vpk i
Accuracy 0.01% Rdg + 0.038% Rng
(0.004% x kHrdg

+ 3¢gV

* Measured fundamental value
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Watts Accuracy

Std(30Arms), &C (10Arms) versions

[0.03% + 0.03%/pf +(0.005% x kHz)/pf
+ 0.03%VA Rng

HC (50Arms) version

0.8% + 0.8%/pf +(0.01% x kHz)/pf] Rd
0.(8%VA Rng

40H2850Hz Watts Accuracy

[0.02% + 0.03%/pf +(0.005% x kHz)/pf
+ 0.01%VA Rng

DCAccuracy
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 Noise effect on current channels

Applied 250V BDHz

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 SpePdlse Count Accuracy

Range

+ 1Hz to 1MHz

Accuracy

0.01% Rdg
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Total Harmonic Distortion (THD) Accuracy

YOO "YO@i i € i

p
® Qi i €i

Qa1 €

Voltage:

Hi error (Voltage)

[ =0.01% IRdg + 0.038RNg + 0.004% * KHz + 5mV

Current:

10A model Hi error
(Current)

= 0.01% Hdg + 0.038%ng + 0.004% * KHz 180

30A model Hi error
(Current)

= 0.01% Hdg + 0.038%ng + 0.004% * KHz 038

50A model Hi error
(Current)

= 0.01% Hrdg + 0.038%ng + 0.004% * KHA@UA

Datalog

Functions

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

Datalog window

From 10ms with no gap between each log

Memory

RAM or newolatile, up to 10,000,000 records

General
Crest factor Voltage and Currerz
Sample rate Real timao gap 2.2Ms/s on all channels

Low power accuracy

Compliant with IEC62301 usitegnashunt
Refer to low power measurement application notg

Remote operation

Full capability, control and data

Applicatiomodes

PWM Motor Drive
Ballast

Inrush

Power transformer
Standby Power
Harmonics/Flicker
Aircraft TVF105

Ports

RS232 Baud rate to 3840&RTS/CTS flow control

LAN 10/100 bas€ Etherneduto sensingJ45

GPIB IEEE488.2 compatible

USB USBdevicd 2.0 and 1.1 compatible
(Maximum memory stick capacity 2GB)

Analogue Bipolar +A0V

Speed Analogebipolar +/10V or pulse count
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Torque Analogebipolar +/10V or pulse count

Sync Measurement synchronization for 6 phase mode
Physical

Display 320 x 240mm Colour TFT Display

Size PPA55xx132H x 400W x 280D mexcudingieet
Weight 5.5kg 1 phase7.8kg 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% ndPondensing
Maximum Altitude. 2,000 Metres
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| General Specifications for PPASBRAB531 models

Freguency Range
DC & 10mHz to 1MHz 50Arms version
Accuracy 0.001%

Voltage Input

Ranges 300mVpk to 3000Vpk in 9 ranges
20% overange ability maintains 300Vp|
range with 240Vrms

Accuracy 0.01% Rdg + 0.38% Rng + (0.004% x
Rdg) HmV *

External Voltage BNC Input Ranges | 0 to 3Vpk BNC connector

Range 300eVpk to 3Vpk i

External Voltage Input Accuracy Accuracy 0.01% Rdg + 0.038% Rng
(0.004% x kHrdg
+ 3¢gV

Current Input
ThePPA55x1is fitted with a 50Arms intemuadt with screw type safety terminals

50Arms Shunt

Ranges 100mApk to 1000Apk (50Arms) in 9 ra|

Accuracy 0.01% Rdg + 0.038% Rng + (0.004 x k
Rdg) ©0¢ V

External sensor input 0 to 3Vpk BNC connector

External Current BNC InputRanges |3 00e Vpk to 3Vpk i

External Current Input Accuracy 0.01% Rdg + 0.038% Rng + (0.004%/
&V

PoweAccuracy

HC (50Arms) version 0.8B% + 0.8%/pf +(0.01% x kHz)/pf] Rd
0.8B%VA Rng

40H2850Hz Watts Accuracy [0.02% + 0.03%/pf (@& kHz)/pf] Rdg
0.@%VA Rng

Phase Accuracy

Degrees PPA55x1(50Arms) : 0.01deg + (0.02d¢
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Common Mode Rejection

Total Common Mode and Noise effect on current channels

Applied 250V BDHz TypicaDLmA (150dB)

Applied 100V @ 100kHz TypicalBmA (130dB)

General

Crest Factor +10V Analogue Bipolar

Sample Rate 0.05% Rdg + 0.5% Rng

IEC Compliant Modes IEC6100G-2, IEC6106®3, IEC6100®

11, IEC610€e812

IEC62301/EN50564 Standby Power M

Application Mode PWM Motor Drive, Harmonics and Flic
Transformer, TTV105 (Airbus ADB010
harmonics), Ballast, Inrush, Standby P|

Measurement Parameters W, VA, Var, pf, V & ¥ns, rectified mear
AC, DC, peak, surge, crest factor, forn
factor, star to delta conversion, delta tc
conversion
Frequency (Hz), Phase (deg), Fundam
Impedance
Harmonics, THD, TIF, THF, TRD, TDL[
Integrated Values, Datalog, Sum and |

Values

Datalog

Functions Up to 4 measured functions user
selectable (30 witkeoptionaPPALog
PC software)

Datalog window NoGap analysis, Minimum Window 2

Memory RAM up to 10M records intoRlAdh (Non
Volatile)

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

Physical

Display 320 x 240mm Colour TFT Display

Size PPA55xx130H x 400W 1D mni excudingieet

Weight 5.1kgi 1 phase6kg 3 phase

Safety isolation 1000MmsorDCi category Il

Power supply 90265rms 5060Hz 35VA max

Environmental

Storage temperature range 0°Cto +50°C

Storageemperature range -10°C to +60°C

Relative Humidity range 20 to 95% ndPondensing

Maximum Altitude. 2,000 Metres
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Chapter 9nstalling youPPA5500

Checking the shipped contents

Carefully unpack yB®¥A5508nd beck the packing list that came withstoumero
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 packasgngtienngou require to
return the instrument for calibration or repair purposes to avoid transit damage.


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

ThePPA550% designed to be used within the required operating environment, power, and
signal input voltage ranges to provide the most accurate measisafaemssrament

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

Normal300nvpk ~ 3000Vpkranges 300mV1V,
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 mo(
chassis

Internal Voltage Connectors

4mm Safety connector

Voltagé&xternal Ranges

3 0 (pk V3Vpk [BNC Connector 3Vpk Ma8 Inp
Ranges30 0 Em¥/, 3mV, 10mV, 30mV, 100m\
300mv, 1V, 3V

External Voltage Input Imped:

1Mohm in parallel with 40pF, 90pF common m¢
chassis

External Voltage connectors

Single Safety BNC
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Input

Characteristic Description

Current

PPA550QC 10Arms Shunt, 4mm S 3mApk ~ 30Apk (10Arms) (9 ranges = 3m
Connectors 10mA, 30mA, 100mA, 300mA, 1A, 3A, 10

PPA500 38rms Shunt, 4mm Safety 30mApk ~ 3Apk BOArms) (9 rangesSOnA,
Connectors 100mA, 300mA, 1A, 3A, 10A,180A, 300A

100mApk ~ 1000Apk (50Arms) (9 ranges
100mA, 300mA, 1A, 3A, 10A, 30A, 100A,
1KA)

PPA55061C 50Arms Shunt, 50A Sc
Type Safety Terminals

300uVpk ~ 3Vpk [BNC Connector 3Vpk M
External Current BNC Input Range{ Input] 9 Ranges = 300uV, 1mV, 3mV, 10n
30mV, 100mV, 300mV, 1V, 3V

External Current connectors Single Safety BNC
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Fitment of thd®’P6500 SerigSarry/Tilt handle

The PA500 Serig3hase 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 asmghiotures 1 &above.

Pic 3 Pic4

Acorrectly fitted handlehaily et he N4ALNewt ons4t ho
plane when the handle is to the front of the instrumeXis P e cB)rectly fitte
handle will allow storage under the unit (Pic. 4)
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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 correctlyresdéimigpénunit
a gap under the rear f@ethandle sides do not fit flush with the registration washer (Pic. 6)

Picb Pic 6
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Powering On yadRPPA5500

Step 1 Attach theppliedEC power lead to the m@iospticlen the rear of the instrument

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

2 1

Y/

PHASE 3
\L oy Am
=3

—

va
VAr

pf

Lk 132.26

e 1.8027
frequency 32998
H3 =0

dc watts

V ph-ph




PPA5500 Uskfanual

FHi total fundamental

watts 699.81mly "
14 6 5400LA

VA

pf 0.1054

raltage 2 4 B . 0 2 u +000.00°

current 28990 M n 24 ARdmd
weasncy 49 884HZ

H3
di watts

0.100%

INFORMRAONThe message displayed on baegaping N4L calibration due date
is only accurate if the system clock and date is seteoerectly

ThePPA550% supplied ready to usscomes complete with an appropriate power lead and
the requisite numbeseaif 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 yolA5S500ere
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PH1

watts

14
Lar
pf

voltage 246.021/

current zsggnmn 24 A6dmA
49.884Hz

H3 riod 0.400%
dic watts ="

frequency

PH1 ot fundamental

watts
A4
Aar

voltage 246.021/

current zsggomn 24 16dmA
49.884Hz

frequency

H3 0.100%

+000.00°

+000.00°

Oncepoweedon, thenalys r fécwry
default settings from memory location 0
will be displayedsi®wnnotethese

can be altered to your own desired
settingéere

Within the Power Analyzer screen you
will notice several disaneas:

1.Unit of measure and phase being
monitored

2.Totameasurements
3.Fundamental measurements
4.Phase angle

Total Measurements = Fundamental + Harmonics + Noise

Fundamental = Fundamental Power Measurements (AR&nstomtidn

Each measurement mode isqriigured to display 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

PPAS500 Precision Power Analyzer

POWER INTEG HARM RMS B

EEREERN

13058 13158
18027 179%6 17954 “
32.999 i

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

The display and controls are arranged into logical groupings, each item/group of controls is
explained below.

DATALOG APP

7 8

ALARM  REMOTE
+/-

=

MODE PROG

1. Primary numeric fungtiont he key wi | lentating®pneralyandiekto o r
in a menu option.
2. Secondary function, the key will od2ATA¢. O@Gienu screen
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Screen area

PPAS500

va
var
pf

ms 13226
rms 1 v 80 27
frequency . 39 999

H3 -0.041
dc watts

3. Settings arethis displays the Mode, Application, CoupBagdmidith 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 EEREREERN

e e G M
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6. Display control ketés group ékys allows the user to select and highlight up to four
parameters, return the screen to real time measurements, switch between tabular and
graphical displays, & hold/release the real time readings

Data Hold
When imeal timalisplay mode, the data on the display can be held at any time by
pressing thREAL TIMEey. WheRIOLDs activated the wdA)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 CPUA@Uids released, the display is
updated with the next available value from the DSP.

7. Application mode direct accessthePOWER, INTEG, HARM, RNFS&
SCOPEKkeys allow direct one key access to the appropriate application menus for
setting up the instrumé&hey also provide 8launit prefix multipliers when entering
numeric values.

8. Action keydhis group of keys are used to start abdhsmgingake screen shots
to the USB stjand 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 tH2Coffset in the input amplifier chain can be manually invok&ER@h the

key, or over the RS232 wittRtheERommand. ThidC offset trim measures D@

present while the autozero switch is active and applies an equal and opposite offset via a D/A
converter 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.

HOME

4 0 » ®

ESC

VYV

DELETE 4

L]

44 DISF LAY

9. Menuwavigation keys, the four directional arrow keyspangasdtitheir main
function is to navigate the menu options and drop down choices, in scope mode they are
used to control cursors anddase / 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 screabashave additional sub screens

11.Home/ESC key, this dual use key will enable the user to return to the selected
application start screen draes 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

1. Currentriput connectiohg 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&ubconnector.

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. Voltageonnectiors 2 or 3 channel dependent on model. Internal connections are via
4mm safety plugs, external connection via safety BNC connector.

WARNINQGhe BNC safety connections (Iteax®),\Axtmust be connected with
touch proof safety BNC leadbesean carrgangerous levels of current.
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Analogue output

The Analogue Output Bbi@hector is located on the rear of the insgegniézrn 8bove
The output voltageax £10V) can be controlled usiAdiARMunctions to generate a
voltage representative of Zedméasurements 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 connect the Analogue output to Phase 2. Ir
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 Z00M

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
(&
LAr

pf
rms

nms

frequency

H3
dc watts
I* ph-ph

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 scalé zero)

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 PPA5500lumeric kejunctions

Key & Sub Categories

Description

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

Single Phase 1

Insingle phase 1 configuragprase 2 & phase 3) inputs ar|
disablednd the selected phase acts as a completeydieoli
single phase power aralyz

2 Phase 2 Wattmeter

In the 2 phase 2 wattmeter configuration, the voltages a
measured relative to each individual phaséatimpigingle
frequency reference selected within the frequency refere
parameter

3 Phase 2 Wattmeter

In the 3 phase 2 wattmeter configurations, the voltages

measured relative to pha3g@callythe phase 1 voltage ing
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 need to measure the ct
phase 3 as phase 3 has no voltage relative to itself so th
contribution is zero. In this mode, the cleartreel displays th
synthesed phase 3 current. The advantage of thiS@monne
method is that 3 phase power can be measured with on
wattmeters

3 Phase 3 Wattmeter

With the Bhase 3 wattmeter configuraamm measurement
phase is connected to a phase of the load with thewolta
inputs measuring to neutral. In this mode, phase to neut
voltages are measured directly and phase to phase volts
also computed

Single Phase 2

In single phase 2 mode, (phase 1 &3)lasets are disable
and the selected phase acts as a completehdiewliegingle
phase power anayz

Single Phase 3

In single phase 3 mode, (phase 1 &)Pliagets are disable
and the selected phase acts as a completehdiewiegingle
phase power anayz

3 Phase 2 Wattmeter + PH

Asaboved phase, @attmeter) bwith the option to use PH
an independent metter, ise PH3 to measure a DC bus pli
phaseb6s 2 & 3 to meascanlm®
set as an additional connection for Torque & Speed to s
the existing "EXBNC connections on the rear. jdnglimode
essentially facilitates independent frequency synchronis
PH3

Independent

In independent wiring mode each phase can be selectec
individual analyzer enabling the ability to select its own f
couplinganging 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 fron
window are passed through a smoothing filter. Tipeeseire
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 = 168esults 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@esults 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 fhedetsettings 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
normal smoothing mode

None

With n@moothintp computed resuhis data update will be
dictated by the speed only

Smoothing Response

Auto Reset

The smoothing response is by defauit t o fAaut
fiteringl e s cr i b e d isireset ifi respange tolai n
significant changealata such as frequenojtageand current
levelsThis speeds up the response of the instrument to ¢
conditions

Fixed Time

Auto reset can be disabled so that the filtering has a fixe
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 configuration

In thesingle phasmodes the other phase inputs are completely ignored and the selected
phase acts as a completely indepsimdgatphaggower analyser.

In the 3 phase 2 wattmeter configuration, the voltages are measured relative to phase 3. The
phase 1 voltage input is connected across phase 1 and phase 3, and phase 2 voltage input is
connected across phase 2 and phase 3, thus measuring phase to phase voltage directly. Phase
1 and 2 current inputs are connected normally. There is no need to measure the current in
phase 3 as phase 3 has no voltage relative to itself so the power contribution is zero. In this
mode, the neutral channel displays the synthesised phase 3 current.

The advantage of this connection method is that 3 phase power can be measured with only 2
wattmeters. This frees up phase 3 of a 3nsaseent to simultaneously measure the

power of a single phase input (3 phase 2 wattmeter + phase 3 configuration). This allows direc
measurement of efficiency in a 3 phase motor drive or 3 phase inverter application. The
frequency reference for the independent phase 3 may be selected to be voltage or current. In
this mode, frequencies up to 1kHz can be measured with phase 3.

With the 3 phase 3 wattmeter configuration, each measurement phase is connected to a phase
of the load with the voltage inputs measuring to neutral. In this mode, phase to neutral voltages
are measured directly and phase to phase voltages are also computed.

The instrument includesiBelta Type A and Biwmlta Type B options in the Power
Analyzer mode menu options.

The wiring configuration is the first item to be selected under the ACQU menu.
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Wiring diagrams

Single Phase
— A = *

O w | ®w |
o — A "

Two Phase Two Wattmeter

Hi A1 Lo

_._

B
<
Ox>»0r

Lo

\f\ C\I/)
‘ Hi Az Lo

=

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 Thr¥¢attmeted Simulated neutréStar connection
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Three Phase Three Wattmef2eltaconnection

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

Three Phase Three Wattmefgtar connection

Hi Lo

T 1
1




PPA5500 Uskfanual

On a muighase instrument, all the phases usudtly same input control data

internal/ external, scaling factor etc. It i
be set up differently. This is useful if different scaling factors are required for external shunts or i
one phase is using internal shunt when others are external.

Please refer tdppendi< for physical PPA connection diagrams.
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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:

POWER ANALYZER

power analyzer
ive lagging
eqative leading

It is not possible for the instrument to detect the wiring configuration used to connect the
i nstrument to the motor / DUT. Al | Aconve
ensuring the correct option is selected from the menu.
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Speed and Smoothing

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

; NOTEAIl measurement windows

low frequency ° 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 change

raltage

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

Selecting smoothing will take the data

and apply the equivalent of a single

pole low pass filter with an RC time

] . oltage constant relative to the selection

et i mode dependent upon the speed
selected

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

adranced 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

valtage

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
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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 tofre
sel ecte
above
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Frequency Reference

The frequency may be measured from any of the follow

Voltage Select Voltage to detesrjuency from the input voltage

Current Select Current to defeetjuency from the input current
Select speed inpufremuencgetection to set frequency vig

Speed Input ifspeed inputo BNC

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

from power inlet to PPA

Frequency Reference

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

Phase 1 Select this option to detect freqfrentphase 1
Phase 2 Select this option to detect freqfrentphase 2
Phase 3 Select this option to detect fregfrentphase 3

Phase Angle Reference

Phase angle measurementsbraustde 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, or with

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

APRPPWM section

off

No frequency filter selected

On

Switches On frequency (#diz)

Low Frequency

Normal frequency measurement is fropvédids so that
there is not a very long delay if measuring dc. There is
frequency option that extends the frequency measurem
to 20mHz. This low frequency option also applies a digi
which can be useful when measuring in a low frequenc
environment

off

Select to switch this maftie

On

Select to switch this maale
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ADVANCED

OPTIONS
Analysisfthe fundamentmponent uses a DFT (Discret
Fourier fAnsform) algorithm. The selectivitypét tanalysis

DFT Selectivity is a compromise between noise rejection of frequencies
the frequency of the fundamental component and the re
stability of the frequency component

Normal Default settings for the fundamental calculations
Selecting finarrowo0 increa

NarTow (reducing the effective bandwidth at each comnicie hgs

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 1
the instrument onto a higher range than is necessary fo
being measured. If the nature of the spuriousspmkehat
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 usingpthegt 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 maftie

On

Select to switch this made

Frequency Lock

In a very noisy application, where the frequersigratltise

known but the instrument is unable to measure the freq
even with PWM filters or low frequency mode filters app
possible to manually enter the frequency to be used for

Normal

Utilises N4L unique signal processing techniques for fur
frequency synchronisation including hysteresis to incres
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

Probe Compensation

normal

For N4L use only

-19.2us

-3.857us

Watts

Signed Result assigned as +ve®r
Absolute Magnitude of result only
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Normalise Reference

Selecting the Normalise Reference function adjusts the
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.

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 referenceddpterthe

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

There are three coupling optd@only, AC+DC, or DIg.on
AC+DC coupling is the dedptiin and should be used where
possible. AC coupling should be used for measuring signa
biased on BClevel (such as an amplifier operating on a sin
supply or the output BIGPSU). DC coupling should be seleq
when making DC measurements as it prevents noise from
the frequency measurement algorhlencoupling option does
affect the bandwidth of the instrument only the frequency d

ac + dc

Will allow bo&CandDCsignals to be calculated in all
measurements

ac

AC Coupling only all&W@signals to be measured and will filtg
allDC components

dc

DC coupling should be selected when making DC measure
prevents noise from resettingetp@ency measurement algorit
the bandwidth of thetrument is not affected. When DC couy
selected ADynamicd Freqguen
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 compc
availabléor analysis

Low DG 200KHz)

Low bandwidth may be useful in noisy applications for exa
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 lo
bandwidth puts a hardware filter in the analogue input path
eliminate unwanted high frequency compon&mré55x1
variantsseehere.

DC(DCi 5H)

The DC only bandwidth option appliescaurate low pass filte
of around 10Hz to reduce the ac signal. This is particularly
when accurately measuring the dc content of an ac wavefc
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the output of a URRiI(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 amplitu
be greatly reduced so that the instrument would be ona m
appropriate range forDi@zomponent

I n signal processing, a 0
. . removes from a signal some unwanted component or fea
Noise Filter PO - e . .
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 ffecopgksisplay with the PPA set in PWM
application mode

COUPLIMG

ac+dc
Low
off

current

10,00 div

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

COUPLIMG

coupling

current

10.00msdiv

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 connectio
the rear of the instrument and mas aput of 3000Vpk

etc)

External Attenuator
(Forconnection to a klrunt

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 sub sectiax input of 3Vpk

CAUTION.

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

YouMUSTonly us&ITHERhe 4mn®RtheBNC

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 thiosstugherangegrom
the configured measurements avahéble useful for inru
testing when a maidalysis range change is not desirablg

Minimum Range

Presetinput Voltagainimum range

300mV

Minimum Input Voltage range will not be below 300my

v Minimum Input Voltage range will not be below 1v
3V Minimum Input Voltage range will not be below 3v
iy Minimum Input Voltage range will not be below 10v
30V 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

Theinternalurrenshunt 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 the operator more versatility in selecting the Input
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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CAUTION.

Input Connectioitgs critical that #h&m inputs and BNC inpuézaohn PPA 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 Vaitdgeurrent inputs.

Autoranging

FullAutorange

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

Range up only

Selecting this option will allow the test being taori@ttol
the highest range via peak detection and hold on this 1
Once this value has been found another test can be c4
by pressing tARIGGEReywhich will restart from the
minimum value set parameter

Manual

Selecting this option will allow the user to set up the m
range from the configured measuremaitdable

Minimum Range

Presetcurrent input minimum range

3mA LC Version Only

Minimum Inputr@nt range will not be beloy 3

10mA LC Version Only

Minimum Inputr@nt range will not be bewmAL

30mA LC, SC Versions

Minimum Inputr@nt range will not be bemA3

100nA LCSC, HC

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 LC, 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 Inputr@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




PPA5500 Uskfanual

Range Specifications
All the input channels are fully isolated from each other and from earth with very high CMRR
(common modejection ratio). They are controlled independently but sampled synchronously.

Each input channel 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 selected, the data is scaled 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 9 input ranges with ndulirsglal@alues set with a 1:3:1 ratio. For convenience,
the peak range system has been converted to the emsvaleges, this gives the
following range system:

10Arms Model

Peak Ranges RMS RangésSinusoid

Range | internal | internal | external | Internal current Internal voltage
current | voltage | input

1 3mA 300mV |3 0 0 ¢ | 2.54mArms 254mVrms
2 10mA |1V ImV 8.48mArms 848mVrms
3 30mA | 3V 3mV 25.4mArms 2.54Vrms
4 100mA | 10V 10mV 84.8mArms 8.48Vrms
5 300mA | 30V 30mV 254mArms 25.4Vrms
6 1A 100V | 100mV | 848mArms 84.8Vrms
7 3A 300V | 300mV | 2.54Arms 254Vrms
8 10A 1kV 1V 8.48Arms 848Vrms
9 30A 3kVv 3V 10.0Arms 1000Vrms
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30Arms Model

Peak Ranges

RMS RangésSinusoid

Range | internal | internal | external | Internal current Internal voltage
current | voltage | input

1 30mA | 300mV |3 0 0 ¢ §25.4mArms 254mVrms
2 100mA | 1V ImV 84.8mArms 848mVrms
3 300mA | 3V 3mV 254mArms 2.54Vrms
4 1A 10V 10mV 848mArms 8.48Vrms
5 3A 30V 30mV 2.54Arms 25.4Vrms
6 10A 100V | 100mV | 8.48Arms 84.8Vrms
7 30A 300V | 300mV | 25.4Arms 254Vrms
8 100A | 1kV 1V 30Arms 848Vrms
9 300A | 3kV 3V 30Arms 1000Vrms
50Arms Model

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

current | voltage | input

1 100mA | 300mV | 3 0 0 £ \ 84.8mArms 254mVrms
2 300mA | 1V ImV 254mArms 848mVrms
3 1A 3V 3mV 848mArms 2.54Vrms
4 3A 10V 10mV 2.54Arms 8.48Vrms
5 10A 30V 30mV 8.48Arms 25.4Vrms
6 30A 100V | 100mV | 25.4Arms 84.8Vrms
7 100A | 300V |300mV | 50Arms 254Vrms
8 300A | 1kV 1V 50Arms 848Vrms
9 1000A | 3kV 3V 50Arms 1000Vrms
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The actual ranges have approximately 20% overload (subject to noise) headroom so, for
example, the 300Vpk range has an actual peak input value of 360Vpk allowing for the 20%
headroom.

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

The ranges may be selected manually, amtobgngingdefault). To speed up the
autoranginghe start range &mtorangingay be selected if it is known that the signal will not
be below a certain level.

There is also an optiomutorangg up onl yd so t hat a test ma
highest range. Once the highest range has been determined, the rangentanubé set to

and the test carried out without losing any data due to range changingT RIes3itig the

key (or sending~() restarts thaeutoranginfjom the selected minimum range.

In mukphaseapplicationg 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 mendERE&key provides a quick way to lock and unlock the
range. When no flashing box is visible in the input channehuterangimg selected,

pressing thEEROKkey selects the range that the instrument is currently using and sets the
autoranging manual, thus locking the range and preventiagitiondingind’ressing the

ZERkey again returns todutbranginfjom 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
ranging. Manual ranginggarnhautorangings essential fow frequencyeasurements.

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 i

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

the fastest performance

Internal Flash

Utilises 1GB internal memory

USB memory stick

External USB memory stick selected for data storage

APP

Mode Application function to be selected
Using the NormAgplicatiorthe default settingghin the
Normal instrument will be applied to all measuresefuisfor general
measurements
Default Settings All default parameters will be selecteBEMHNERS pressed

PWM Motor Drive

The nature of the waveforms in a PWM motor drive appliq
makes measurement of the fundamental frequency difficy
application mode for PWM motor drives applies a selecta
which is a parallel digital filter and will not affect the band
instrument; it is only used for frequency dé@teetomst filter tg
use for a given application should be selected by experin
filter does not change the mahdata at aPWM application
mode also allows torque and speed to llEnsiongly measursg
so that efficiency can be computed

Default Settings

All default parameters will be selecteBEMTNERSs pressed

Frequency Filter

Pre selectable filter options 64Hz, 250Hz, 1KHz, 4KHz, 1
64KHz, 250KHz

Frequency Reference

Select which parameter frequency reference will be detec
input signé&oltage, current, or speed input)

Low Frequency

Can be sel ect e deleatsd ma@nuallyoenter {
minimum frequency requitadh will then be displayed

Torque + Speed

Power Measurement function can be set to disabled or ef
measure the desired function from analogue, pulsed spee
torque, or puls€Bulsed 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 the PPA5510) Efficiency can be measu
between selected channels from the drop dawn menu

disabled, phase/next phase, next phase/phase, slave/ma
master/slave, mechanical/sum, sum/mechanical, phase 3
sum/phase 3
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Lighting Ballast

Electronic lighting ballast waveforms consist of a high freg
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 dne input

displayedhe output of the ballast should always be conne
Phase 1

Default Settings

All default parameters will be selecteBEMNERS pressed

Frequency Tracking

Selectable tracking speed from drop down menu

Efficiency

(Notapplicable to the PPA5510) Efficiency can be measur
between selected channels from the drop dawn menu

disabled, phase/next phase, next phase/phase, slave/ma
master/slave, mechanical/sum, sum/mechanical, phase 3
sum/phase 3

InrushCurrent

Inrush current (surge) requires very fast sampling to catcl
highest instantaneous value. Measurements must be ma
conditions of manual ranging and with the voltage applied
instrument. Then when the load is switcheldighmedtgeak

value can be detectdédhe 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 selecteBMHNERS pressed

Minimum Range

Select the minimum current range applicable from the drg
menu

Auxiliary Device

Allows PCIS inrush switch tséea for measurement of Inrug
Current. If selected phase offset and waveform cycle for 1
require setting
Swich phase offset i$00315in 45 steps and the switch on @
is selectable from continuous, half cycle & full cycle.

Alternativelgne of the ADI40 analogue I/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. R
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 At
inpun the rear.

Default Settings

All default parameters will be selecteBEMNERS pressed

Temperature

Temperature mode cadibabled or selected to meaSuoe F
via a suitable temperature sensor connectébotatieBNC
input

Standby Power

Tomi ni mi se standby power,
mode whereby power is only drawn from the supply wher
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These devices draw very little current for most of the time
draw a larger current for a single cycle to charge a reserv
capacitor. This pattern is repeated on an irregular basis. |
power consumed by devices in this mode is taken in the j
higher current cycles so to accurately megsownestigrawn b
thesalevicegheinstrument synchronises to the power freg
for the analysis but extends the measurement window to
irregular period of higher energy pulses. Bedaste tinent

samples in true real time without any gaps, nuoidstalasnd

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

Al | default parameters wil

Low Frequency

Sel ect AfOno or noffo if [

Calibration

This mode is used when calibrating the instrument with N
software

Default ASettings

Select to calibrate AC

Default DSettings

Select to calibrate DC

Frequency Filter

Frequency synchronisation for calibration gives more acc
lowlevels, applies to AC only

Harmonics / Flicker

This mode is used for IEC61000 testing. Results can be (
directly from the instrument or preferably via IECSoft soft

Harmonics / Flicker

Select between IEC61BQ0Harmonics or
IEC6100G3-3 Flicker test to be carriethenat

Default Settings

Al | default parameters wil

Minimum Range

Select the minimum current range applicable from the drg
menu

Autoranging

Select which autoranging applicatimbe used to detect the
correct Current measurement from the drop down menu

Class A, B, C, s required

Aircraft MF 105 Use with PPAL0G, guidance in TVAEE05
MATHS |

Formula

Disabled No maths formula is selected

(terml + term2) / (term3
term4)

Sum of (terml + term2) divided by sum of {ézm43 +

(terml + term2) x (term3
term4)

Sum of (term1 + term2) multiplied by sum of (term3 = tern

(terml x term2) / (term3
term4)

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

(termtterm2+-term3y/
term4

Sum of (termterm2+ term3) dividedtbym4

Not e: Selection of ATERMMSO is via the

Alarm 1 Data Alarm on selected parameter and thresholds

Z00om
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Zoom 1 Zoom Pparameter selected for alarm threshold

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 beep increases linearly as value reaches it
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 ousaim#ted window settin
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 parameselected for alarm threshold

Zoom 3 Zoom 3 parameter selected for alarm threshold

Zoom 4 Zoom 4 parameter selected for alarm threshold

Alarm Typ¢Alarm 2)

Disabled No alarm

Alarm if high Alarm will souifdralues exceadhreshold

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

Outside window Alarm will sound if values are outside a permitted windoy
Inside window Alarm will sound if values are within a permitted window
Analogue Output

Disabled Noanalogue output

Zoom 1 Set an analogue 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 volgmesentative of zoom 4
Manual Set a constant analogue output voltage

Alarm Function

The PPA5500 has two independent alarms that can be read remotely or can generate an
audible sound. Each of the alarms can be triggered by comparisonttoesiloistwo

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
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alarrm 1 data
alarm type

ALARM OFTIOMNS

ALARM OPTIONS

indouw
& window

alarml data- is the first alarm, this
can be linked to any of the measured
parameters that have been defined by
the zoom function, designated zoom 1
" 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 prag&RMo

invoke thalarmoptionsmenu

Select which of the zoom functions is
to be usedhen slect the type of
alarnfrom the five choices displayed
in the drop down list

Thealarm typesets up the way the
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 the desired value.

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

alarm 1 data
alarm type

ALARM OFTIOMS

zomh 1

In this caseutside windovwias been
selected which then displays additional
fields to be edited that are appropriate
for the choice made. With both this and
inside windowthe high and low
threshold limits are displayed and
editable rather than just the high or low
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 soundesenablegdwhen
triggered the alarm causes both an
audible bleep and displays a message
at the bottom of the screen.

To clear the alarm, pte€ME

If the alarm latclsedectedhen both alarms will continue to sound even if the value returns to
within the normal boundaries. To clear the alaH@MEess

The alarm latch can also be $#Dkdthe 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.
PressingERQnN 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 outpuit The Analog Output
BNC connector is located on the rear
o A of the instrument.
alarm 2 data The output voltage (0 to 10V DC) can
alarm type isob be controlled using the ALARM

analog output

functions to generate a voltage
representative of Zodnd1l
L 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)

AMeasur edo i s t linstruwmeatland defimac by sne of thelzoammed t h e
parameters.

analog zerandanalog scalare user defined values set in the menu.
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Theanalog outputenu option can be seéligabled, zoom 1 zoom 4ormanual with

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

The output is updated whenever new data is available.

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

2Hz.

Therefore using the apPpwlel 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§0eizcy is

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

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

that the linear alarm is only availadderimnl

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©tiékey to clear the alarm.
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: Press to set the data resolution and change the formdtec
Resolution . . i
instrument responds to future comnaEn@®mms interface
Normal Data Resolution set to 5 decimal points
High Data Resolution set to 6 decimal points
Binary Data transmitted in Binary Format
Interface Communications tygeéween instrument and pc
RS232 RS232 Comnrgerface
USB USB Commsterface
LAN LAN Comms interface
GPIB GPIB Comms interface
. When enabled recalls communication port settings from
Recall with Program :
memory location
Off Turn OFFhis option
On Turn ON this option
Screen Print
Disabled No Screen print option selected
RS232 Print screen w5232 Cabiee. 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
Master Slave * Select if 2 x PPA55xxX units are to be used as a PPA554
Disabled Master / Slave configuration disabled

Select to set PPA5S&gxmaster umifthin
Master . )

4 -6 phase configuration

Select to set PPA5&%xslave unit within
Slave , ;

4 -6 phase configuration

In simple slave mode the results window is not synchron
Simple Slave between the 2 units, the master unit will onlglask that for,

P the results from the Watts measurement.

INFORMRAON Master slave operation is included for refaetgpeedhis is a legacy
featureand it is advised that this is not used.

Master/Slave has been superseded by the usee@P&ALOG PC software that enables up
to four PPAs to be linked to a common measurement log. This gives a possible 24 phase
logging ability if 4x PPA3560 instruments are used.

**Master/slave operation

Two instruments can be connected to make synchronised measurements with up to 6 phases.
The unit assigned as Omasterd contmtols the
the same time.
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When in POWER or INTG modes, the SUM power from the slave instrument is read by the
master instrument to compute the overall efficiency.

To operate in master/slave mode, connect the extension ports on the back of the instrument
with thel5wayribbon 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 is
shown in the ttgdt handorner of the display.

PHASE 3

1. 15 Way Dype and ribbon cable
2. 2. BNEBNCSync cable

Because the measurement window is set by the master instrument, if the slave instrument is
measuring a different frequency (for example when ninessfficrencyf 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
release HOLD on the master OHOLD, OFFO6.
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Auxiliary Device

None

No Auxiliary device connected

PCIS Inrush Switch

Phase Controlled Inrush Swigchn activéevice which is
controlled over the extension port within the irfSeeieRt
sectiorere

ADI4&1 Analogue I/O

Enable the ADI40 AnaloDiggtal Interface unit with 4
thermocouple inputs

ADI4e8 Analogue I/O

Enable the ADI40 AnaloDigatalnterface unit with 8
thermocouple inputs

ADl4@a12Analogue I/O

Enable the ADI40 AnaloDigatalnterface unit with 12
thermocouple inputs

ADl4aL6Analogue I/O

Enable the ADI40 AnaloDuggtalnterface unit with 16
thermocouple inputs

External System Scaling

Disabled

External System Scaling is not selected

Enabled

Enable External System Scaling and recall calibration Ag
settings etc

Set Clock Manual Setting Required. Use Numerical Keys

Set Date Manual Setting of Date and Year, Month seftiregeare

Display

Colour Display data will be in colour

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

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

Brightness

Low Screen brightness set to Low

High Screen brightness set to High

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

-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

AUtozZEro Periodicaliy&z_ erods input to prey
of DC analysis

Manual Uni t wil |l only zero input

Program ¥ Direct Load Program-& may be recalled with a direct pressuoictien
keys (POWER, INTEG etc)

Disabled Function will be disabled

Enabled Function will be enabled
The data displayed in zoom 2 may be displayed to one ¢

Zoom 2 High Resolution | greater resolution than normal, this is particularly useful
measuring phase at power line frequencies

Disabled Function will be disabled

Enabled Function will be enabled

Independent Ranging This allows the user to set different scale factors and sel
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independently internal / external shunts separatelyr@ses

Disabled

Function will be disabled

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 unique serial number

Manufacturing Code

Code attributedhoild date of instrument

Main Release

Curent firmware release instaliedtimment

DSP Release

Digital Signal Processalgase version

FPGA Release

Field Programmable Gate Aglagse version

Boot Release

Release versionlm$truments boot up firmware

LastN4LCalibration

Instruments last calibration date

o User Data

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

User Data Manuallgnter individual or company
User Data Manuallgnter unique ID for instrument
Save Save all above settings

MODE

True RMS Voltmeter

Each mode selection reveals a subset of settings appropr
selected mode

The RMS voltmeter displays the additional speoadesters o
ac, crest factor, surge, 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 chanmelaive to channel 1 using a Discr
Fourier fBnsform (DFT) algorithm at the fundamental frequ

MEASUREMEMT SETTINGS

FOLER AMALYZER

= paltimeten

powser analyzen
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The parameters displayedddfndent on the selected mode.

Power Analyzer

In the POWER mode, the anahegasures power values for €
phase

Impedance Meter

The IMP mode on the BB¥S the real and imaginary compo
at the fundamental frequency usirgnBly$iso compute the
impedance of the load and associated parameters

Power Integrator

In the INTEG mode, the PPA will compute additional powé
within a Datalog and display them relative to time (total pg

Harmonic Analyzer

The HARM mode of the &dputes 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 a
a series harmobiar graptisplay which shows both the volta
and current harmonics simultaneously. In difference THD
THD (Total Harmonic Distortion) is computed from the rm:s
fundamental: In series THD mode, the THD is computed f
series of up t@3harmonic€l00 Harmonics for TDD, THF, T
TRD, Harmonic RMS and Harmonic Factor options).

Oscilloscope

The PPArovides a storage oscilloscope funeimm the
waveforms being measured

Fluctuating Harmonics

IEC61008-2 HarmonidsFor use with IECSoft software

Flickermeter

IEC610083-3 Flicker testFor use with IECSoft software

Memory Progranstore / Recall Options
InternaFlash Instruments internal mpnutilised to store or recall dataro
USB Memory Stick External USB memdigksutilised to store or recall ditarto/
Data
Program Upload or download a program
Results Upload or downloadults
Datalog Upload or download Datalog
Action
Recall Recall anpataselectionkom above
Store Store anipataselectionsom above
Delete Delete angataselectionom above
. 999 selectable locations for daé&storedo, & recallear
Location
deleted from
Name Allows user to name data within location
Using the &¢ keys to highlighKECUTBressheENTER
Execute keyto execute aichangés)made to any parameter within
APROGOscreen d e
Memory Status Status of memory in either Internal or USB configuration
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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 identificatieag Text Entry)

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

PPAS5500 can be set tosar 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 thensgetefee system optipns

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

The program menu is accessed usiR@@fekey. The program location can be selected
either by stepping through the program locations in turr &&ingetyeto see timame
or by entering the program number directly.

The default condition when in the Program Store/Recall menu is as shown below.

PROGRAM STORESRECALL To store a configuration in any of the
locations-299, press tlie key
e s twice to highligittion then press

data
on thea key once to selstbre

factory default

Now using thé key highlight the
program number and either step
through the numbers with the
o & keys or directly enter the
number from the numeric keys, then
presHOME

Press TABELE to wiew file directory

Using the& Kkey, 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
has not been used.

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

Scrolling through the numerical memory locationscugfy 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 f\MaSESWhich shows that the location

has a program stored at that location number which has been named PWM TEST, lastly it car
be completely blank, this does not mean the memory slot is empty, but rather settings were
stored without saving their name to identify them. This is poor practice and should be avoided i
possible as it is bad housekeeping.
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PROGRAM STORE/RECALL In this screenshot location 12 is shown
) asfeiglely and can be used to store
rHEmary internal FLASH .
m program settings.
niame empty
execute
Presz TABLE to wiew file directory
PROGRAM STORE/RECALL In this case location 5 has a program
stored callg=y this location can be

i . used for storage, but it wil be
octio overwritten by the new saved program.

FPresz TABLE to view file directory

PROGRAM STORESRECALL In thiS Iast instanlm;ation 18 iS not
memary showing either the word empty or a
data : program name. This infers that there is
a program stored in this location, but it
=mpty was saved without a name. As
previously it can be overwritten with a
new program.

Presz TABLE to wiew file directory

CAUTIONDOf the 3 casastown abowke memory slatthe first onge 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.
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When recalling a program, it may be desirabpedgraheto recall the selected
communications interthed¢ was in use when the program was stored(RIS@B2SB).
Alternatively, it is more common t@mtineunications interface to be associated with the
instrument rather than a stored program. Thelectalale option inREMOTIEenu to
enabldrecall with prograi. | Bffot b h e ni pregim Wil rotrclgange thee
communications interface.

All file directanformation can be displayed by predsi®igO®k ey a n dTABLEen t he
key This will alladl the information to be displayed as a table avitbstiosvinternal file
directory containRigssing thef ABLBkeyagain exits the directamgeh

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

he date the program or results were
saved.

he program or results name (up to 24
characters)

he memory position or
2999

Results store and recall

Each of the 999 locations can store eitlierereasultsatalogsr 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 datean also be stored but these take 3 contiguousdacatioesause of a large
amount of data. In each cas@yltimstrument set up is stored with the data andscecalled
that measurements may easily be repeatedfe

Datalog store and recall

Datalog can be stored directly intmladite memorycam be logged to RAM and stored
subsequently. The déwan can be recalled for viewing or to download téuats for
analysis. There is a singlevotatile location famiding 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 caption appears to prompt the 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 nbtlHal} afdijeke
time taken reading the file directory will cause a time out error.
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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 in, it
further error me

any ikgpore 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.
m Increaséont size on selected parameters on display scre

ZO0M ‘ Decrease font size on selected parameters on display s(

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

PressTABLEo view resuksther during or at the completiol
Datalog in tabufarmatthis is also the default screen whilg
Datalog is running

TABLE

PressGRAPHIuring Datalog to view plotted data points w|
is in process, or view graph plots once Datalog is complq
GRAPHoO move through screen display options

GRAPH

POWER ‘ Direckeyto Power Analyzer mode functions

INTEG ‘ Direckeyto Power Integrator mode functions

HIRHA |

HARM Direckeyto Harmonic Analyzer mode functions

RMS ‘ Direckeyto True RMS Voltmeter mode functions

IMP ‘ Direckeyto Impedance Analyzer mode functions

Direckeyto Scope mode where waveforms can be viewe
measurements being takenf£ T&e& directional arrows will
allow the time base to be changed and&tharrows will
allow the trigger level to be set

‘ STARkeywill start afyatalog. Is also #eyused to initialise
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a screen dump of any data displayed onto a USB memg

STOP STOReywill stop any Datalog
ZERO ‘ ZERGCkeywill reset the inputs to zero

TRIGGEIReturns display screen back to real time from a hg
TRIGGER command. Also triggers a single shot in SCOPE mode, all
settings can be found by pressiSg e Kkeywhilst in SCOPE

mode
ENTER= o will enable the usecdofirm any configuration
ENTER# o they have set within the menus and will scroll through th
(Dual uskey screen to view all individual phase screens or all phases

DELETES £ DELETEE £ will enable the user to delete any inputted d
Dual uske scroll back through any results screens

HOME / ES@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 rehesétected 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 commonly available in a
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

FROGRAM STORE/RECALL To access Program Store / Recall
rHemory internal FLASH mOde:
:ﬂtﬂ:.r. Fecall 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 PPA5530 for exteBIdCfunctionality Check
ACAUISITION CONTROL Acquisition control.

PressACQUkey 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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COUPLIMG

COUPLING

RAMGING

i ternal

ernal attenuator

current input internal
autoranging full autorange

Coupling
Press COUPLINEy

Presghet key untilheRed Box
surroundstieCoupl i.ngo
Use th€ & keydo selecac+dc
from the drop down list.

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

Ranging.

PresRANGEKeypressthet key
until

theRed Box surroundsVodtage
inputoptions

Use thet & keydo seleatxternal
attenuatofrom the list.

optior
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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 then be selected. 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
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Screenshots of PPA Display when making o0ext
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

roltage

current

10.00ms=.#diw
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True RMS Voltmeter Mode

phoze 3

1.0019

peak
cf

peak
cf
Surige surge
mean
f

frequency

Mean
i
frequency  S0.000

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 current and voltage readings 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 displays to view similar results 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 same table format for current harmonics.
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voltage

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:
voltoge input il tarral PreSSheRANG&ey
i e ] external attenuator Presghe¢ key untilheRed Box
+1.0000 surrounds théoltage inpubptions
internal Use thé & keysto seleanternal

full autorange

100mA 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

internal

current input ini
9 fu rral zhunt

auto q
LN

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 applied to the 3 phase inputSiurifeiaRa.

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 Vthd is nominally the same apitasesllinputs, 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 the external inputs
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Basic Fault Symptoms and Causes

Symptom

Cause

Noisy trace on external voltage input

Possible damage to analogue front end
circuitry caused by excessive voltage

Noisy trace on external current input

Possible damage to analogue front end
circuitry caused by excessive current

Flattrace on external voltage input

Possible damage to digital circuitry in v(
card

Flat trace on external current input

Possible damage to digital circuitry in v«
card

Incorrect Voltage reading on External Ir

Possible damage to input attenuator caj
by excessive voltage

Incorrect Current reading on External In

Possible damage to input attenuator caj
by excessive voltage.

Incorrect Voltage reading on Internal In

Possible damage to input attenuator caj
by excessive voltage

Incorrect Current reading on Internal Inj

Possible damage to current shunt caus
excessive current

Incorrect Harmonic magnitude on exter
input

Possible damage to analogue input circ|
Incorrect frequency detection

Incorrect Harmomeagnitude on internal

input

Possible damage to analogue input circ|
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.

ThePPA5500 Seriean 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
PPA5500 Serigssuithe 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 coupling optd@only, AC+DCDsZonly. AC+D€bupling is the default option
should be used where pos3ibecoupling 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 formulae for derived 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 accessocmsnected to the PP,
SYS Press key +

Used to set general system wide controls

MODE Press key 0

Used to select ggegrammed instrument functions

PROG Presghe decimal pointkey

Recall/Store/Delete ofvalatile programs
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Selection from a list
This data type is used where there are only predefined options available such as the output may

be 6ond or 6éoffd, or the bandwidth 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

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

jumpdirectly to ¢happropriate positiorthe list, this provides a quick way to jump through

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 the
a & keys, therEntermust be
selected to choose that parameter.

The number key&9, depending
on the number of options available

long listsAgainEntemwill neetb be pressed to select the desired choice.

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

very slow
slow
medium
fast

very fast
window

(itemD)
(item 1)
(item 2)
(item 3
(item 4)
(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 frequencplastoffset are entered as numeric characters; frequency

is an example of an unsigned pargrhetaxmffset 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

EEEEERN

When the numeric character string has been entered, pENSiBEk&hEitem 1P sets
the parameter to the new value. UEiNTieEKey is pressed, pressingHtdlEey(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 COWMTROL

nioraal

off

normal
0.00m Hz

Data entry message is show

s cr e e rsecoOndsr a
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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 spbtlases offsein the screen shglow use th€ key

to highlight the numeric value, in this case you would need t® kegam#ienes to

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

T If you wanted to edit the value to be
ACGUISITION COMTROL

1.0%for example
nioral

Pressa x1 to display the cursor | as
shown in the second screen shot

ACGUISITION COMTROL
Pressa x2 toinsert &mnove the
normal cursor 2 places to the right

ACAUISITION COWMTROL

Pressl onceto insera 1 tothe left
normal of the cursor |

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

Now press 5

PressENTERand now the value is
saved for that parameter.
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If you want to correct a mistake, then ppédskibivill delete the character to the left of the
current cursor position.

If you need to change a value after pEENSiB&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.

REMEMBERe numeric keys andelETEKkey always affect the character to the left of
the cursor

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

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

pouwter anadi lyzer

ng
ive leading

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

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

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

A INFORMRAON.Data values are always shown in engimetatign to at least 5
digits (1.00699.99 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 spac&COPE

You can continue from any one of the starting letters backwards and forwamtsdusing the

¢ keys step forward a@ratkwardssing the ASCII character definitiotier printable

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

When entering alphabetic characte@E@gl+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£ , DELETBNdENTEPRperate in the same way as for numeric entry
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User Data

When thePA550Gs 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.

novation based mental principles

PPAS530 -504 -HiZ

version V2185

Newtonsdth Ltd.

THREE PHASE POWER ANALYSER

; The splash screen then changles tefault
29.774ml » real time Power Analyzer screen

3.0065mA
58.888kHz

-004.71°

Editing the User Data

To do so, press tBESkey followed by thekey whictvill then display the following
screens:

- OPTIONS then USER SETTIMGS

onsdth Lid.

< zysterm 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 0, and fAOper at

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

Supervisor Mode

For use in production environmeheret is desirable ththe operataramot be able to
change and save the settthgsfPAS50@fferssupervisanode When supervisor mode is
enabled, the stored programs can only be eexhitgd;hanged.

After changing the user data or supervisor statussasednyiteighlighting the command
with the use of the & ¢ keys and then presdildTERO save the data in +oiatile
memory.

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



PPA5500 Uskfanual

Special Functions

Display Zoom

ThePPA55000rmally displays multiple results on the screen in a small font size. The zoom
function enables PRRAS550@ 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
if . st necessary, as each preg&OdM
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 4302k DELETHoD clear the whole selection.

Ar
pf
raltage
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SELECT DATA FOR ZOOM In the example shown here, if the
DELETHKey is pressed all the
selected paramcters 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 Z00M Each parameter that you want to
PH2 fundamental select for zoom display can be
watts : ) -19. 345l selected by using thg o,
::E_ _ _ & keysThej &¢ keysallow the
o __ selection of the parameters and will if
voltage - continuously pressed cycle from the
{JJJF:J ! : B top to the bottom and back to the top
- ) again. Similarly, thé&£ keys will
do watts ¢ ) swap frorane column to the other,

I¥ ph-ph 4 : Iy -015.14°

Total and Fundamental in this case.

ThePPA5508upports-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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SELECT DATA FOR Z00M Having selected the chosen
PH2 e parameters for zooming, pressing the
watts ) ZOOM+*ey will display the first level

VA wb of zoom.
vér ;

frequency

H3 / 1860%
dc watts

¥ ph-ph : 16,995 pl

PH2 total fundamental The next press of mOMkey will

watts -19.504ply =20 increase the zooming effect and only
v #0425 show the selected parameters on the
vér - screen as shown ieshreen shot

P below.

paltage 32.275ml/
current 2_1821ﬂ1!q
frequency 5? ?3 ?kH Z

H2 z p L - 27 5§
dc watts A
I* ph-ph : JB.2e5 K -047 90

PH1

w -33./750p w
30.399m v

ve 3.3713m 4
s 99.040K k2
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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

The PPA5500 Series 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
Fluctuating Harmonics *
Flicker Meter

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, HARRIaRMSCOPESeeitem

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
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

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 SETTINGS

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 POWERNnalyzemode the PPA5508eriesmeasures the following values for each
phase:

Parameter Type Units

Freguency elementary Hz
True power elementary W
Apparent power secondary VA
Reactive power secondary VAr
Power factor secondary Unitless
RMS voltage elementary V

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 harmonic magnitude secondary A

DC voltage elementary Vv

DC current elementary A
DCpower secondary W

Peak voltage elementary V

Peak current elementary A
Rectified mean voltage elementary Vv
Rectified mean current elementary A

All elementary parameteis. {Vatts) are computed from their true definitions in real time so
themeasurements are valid for all waveshapes. Secondary parameters are computed from one
or more of the elementary paramete/gA = Vrms x Arms).

Notallthe parameters listed are displayed in R@MERUt they are all computhdse
can be accessed via the remote control carffdeanélppends)




PPA5500 Uskfanual

POWER ANALYZER On entering the Power Analyzer mode
either by 2 presses of the direct access
B on o key labelledOWERor via the drop

negative Leading down menu fouod theMODEkey,
] 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

rare options »

measured.
FOWER AMALYZER: Difference THD can be disabled or set to
include or exclude DC in its
frequency reference raltage H
't:::rqu.g- + 'E-F"E"E'l:l disabled Computatlons.

< return

A multi phasmstrument also computes the equivalent values for total power (SUM channel)
and the values for the NEUTRAL cileetrtal currents are synthesised from the phase
measurements and are accurate for low distortion weefibmoudgh the phase values

with theDELETE £ & ENTER & keys, as shown bel®kl PhZ Ph3 SUM

Phl,2, & 3 total valueBh1,2, & 3 fundamental valuds theniback to theginning of

the cycle

Each press of the ENEER/Key will
PH1 total fundamental progress through the phases.

u,-l_mi 63161mlJ 4 The number of phatestcanbe
tj ; displayedyilldepend on the settings
pt chosen in thRCQUmenu for the

voltage 243 75| wiringparameter.

current 26_?5an

It is quite possible to have a 3 phase

frequency

H___,q J I49.919|8H2 . PPA5530 but if wiring is set to single
dc watts - M 0.104% phase 1 or 2 etc, then only that phase
Vipph o 20,313l will be shown when using the keys to

step back and forth.
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PH2

LJTT=E

1A

FAr

P
valtage
current
frequency
H3

dc watts

total fund

693.63ml/

243.73V
26.650mA
49.998Hz

04002

22.5309m

- 002267

In the single phas@eenthere are
four columns

The first column shown in blue is
headed by the phase being displayed,
in this case phase 2, and then lists the
parameters that are being displayed,
voltage, current, frequency etc.

Column 2, in Red displays the total
values, column 3, in green displays the
same parameters as column 2 but for
the fundamental frequency.

Lastly the fourth column displays the phase angle of the voltage amdttheespeetrio

the referenaet itheACQUmnenu.

PH3

current
frequency

Hz
di watts
I# ph' Flh

SUM

watts

K4

Kdr

p
valtage
current
frequency
H3

dc watts

tatal

692.d6ml)

006

243.71V
26.753mA
49.998Hz

plut

fundamental

209130

-0.4196

243.73V
26.720mA
49.998Hz

! 0.104%

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

The SUM results screen displays the
arithmetic sum of the three phases for
Watts, VA, VA3 & DC Watts, while
Voltage, Current, \\gbh& pf are the
average value of the phases.
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This viewshowseachof thephass
phase 2 phase 3 results for Total values of each

el e YR Parameter.
E.49 E 1

K4

pf 01060 010k 04062

24373 24371
26.650m 26.753m *

frequency

H3
dc watts
I* ph-ph

The next view shows the same multi
phase 2 3 phase vievas previously but in this

watt=f 698.28m ' case, it is for the fundamental values
= adn rather than thetal

a.f
VAr.f

pif -0.4197

vi 24373 24371 24369
% 23898m 23.993m 23.897m ¢

frequency

B8
a1
I*+ ph-ph

The final display available shows the

NEU fundamental neutral current valuks derivation of

:_j:_;’“‘f— t hese i s Vi a Kirchho
. explained in more detail along with the

pt other derivations of the secondary

paltage .
. 1 Prae values on the following pages.

current Boislmn F1rFamd g p g

fewmncy 49 998HzZ

H3

dc watts

I¥ ph-ph

The measurements are computed over rectangular windows with no gaps. The processing
power of the DSPs allows the measurements to be maela tmtsvghout missing any

samples. In this way, the measured power is a true value even if the signal is fluctuating. The
only occasion when data is missed is when an autozero measuremerni thisegaested

be disabled in t8B&¢ STEM OPTIONSNu.

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



PPA5500 Uskfanual

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 formula becomes:

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, rrixCatid following secondary values can be
derived:

VA = VmsX Ams
VAr =O(VR-W)
power factor = W/VA
Wbc = \beX Avc
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The fundamentapimase and quadrature values of a peawdform, ), are given 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 (watts ras the sign of
(phase angle), VAr has the sign of sin(phase angle)). The sign of fundamental power factor is
determined by convention such that a lagging current (inductive load) is shown as a positive
power factor and a leading current (capacitive load) is shown as a negative power factor; this is
effectively the signsof {phase angle). Optionally the signs of fundamental VAr and power
factor can be independently inverted.
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Sum computations
Wherthe PPA5500 is geeither 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
computed 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 NP&OI N8O i

i 08O MNiod& | 60&0I

For High distortion signals:
i 6&vo < nNP8&n o N'@an 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 Peterrs. These can cause negative watts values to be
displayed particularly for Phase 2.



PPA5500 Uskfanual

Application NodP0l14lescribes 3 Phase 2 Wattmeter Power Measurements in more detail.
Vector diagrams and example calculations are used to explain how the measurements are
computed.

Neutral synthesis

In 3 phase 3 wattmeter configuration, the values for the neutral current are synthesised from the
measured values of the three phad€s. Byc haWw 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 ares fundamental magnitude and phase. Additional aDieg\@or
peak 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
phase 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

So the phase phase voltage would have a magnitud
neutral voltage at a phase displacer@ent of .

The PPAT® serieapplies 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.



PPA5500 Uskfanual

Mechanical power

The PPA®® seriehas 2 extra inputs to measure the mechanical power of motors or
generators. Torque is measured in Nm witlVaafnalogue input scaled in Nm/V or as a
pulse count input scaled in pulses/Nm. Speed is measured in rpm eitOeramithog e

input scaled in rpof 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 presstdlROw h e n 6 h cARRNinuiie.mo rmenwe

items are highlighted. To usgZEROfunction presPR move down to enable the torque

and speed, press HOME to retur@ER®@The cur sol
presently 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
measurements over the same window.

The fequencypffset can be setpmlsednode 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
which 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 1Mqgq 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 Delt Derived from Phase measurements
voltage
Displayed Direct measurement Backcalculated using the Delta
Phase voltage voltage

e WwQQa 0 W

wi o —

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 PPAS®) uses 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 cuhent, (c + jd),
PPA5B0computes the complex impedance given by:

z =vV/i

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

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

The magnitude of the voltage and current are also computed.
From the complex impedance 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 isasts toe PPAS® will display capacitance or
inductance according to the phase of the measurement. Alternatively, the display can be forcec
to capacitance, inductaocenpedan@s shown here.

POLJER 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.

power analyzer

input compenzation

For phase critical impedance
measurements, is it possible to offset
the phase measurement to allow for
phase shift within the conndetds
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Note that the phase of the impedance is the opposite to the phase of the current in 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 modes PPAFEcomputes 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 the,= ¢ ,¢ combination of direction key presses to hmhwight
integratoithen presENTER

POLIER INTEGRATOR The Watt hourintegration and the
e — Ampere hour integration can be
ntearatic e selected to be signed or magnitude. To
di=plal —ar . -
R — analzer integrate the total power in terms of
=t integratar heating effect, choose magnitude. If
lascope 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,
run time hoursmins : e depending on tmplay parameter

- settings, as shown left. Lastly a
countdowrun timetimer can be set
for thedesiredength of time that the
integrationeeds up to a maximum of
99 hours and 59 minut8etting the
timer to zero, disables the timer.
Alternatively, if a longer integration
time is required, the time can be
controlled manually visSthaR&nd
STOP keys or remotely via the
command set.

power integrator

Once all the parameters have been
PH1 total fundamental set, press tHd%OMEF(ey twice and the.

W hours 0.0000L/h integrator will display the starting
VAl hours 0.0000Ldh  "omoay z_eroe_d intggration s_crelee.elapsed

var hours LoonOvarh — time is displayed in the upper left
of arg 0.000 0000 corner of the dispkay soon as the

¥ aerg |:|_|:.||:||:||:||_.-' integration starts.

A h-:-u;'-_: UUUUUAh
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The integration can be stopped by pressBifOtRkey then restarted by pressing the
STARTkey again. To reset the accumulated values and timeZirBskelye While the
integration is running, pressirgEA& TIMEey holds the displayed values but accumulation
continues in the background.

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

The runningintegration shows the
PH1 ent timer in the top right hand corner

W hours 17141mlWh ) highlighted in green.
VA hours 16.158mbah

Ar hours 161067 mlArh 14.34dmlArh
pf arrg 0 106 -0.1149
K oawrg 245531 c1N

amws  65.809pAh

total fordamental When either the timer reaches zero or
' coen the STOPkey is pressed then the
11 603mlth
11.544mlh S screen displaysrecraTor sToppeat
109.3.$ml}'ﬂh . the bottom of the screen.
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Harmonic analyser

TheHARMnode athe PPAS®computes multiple DFTs on the input wavefeahtme.

Each mode of operation displays a context sensitive option settings screen 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 harmamexp, 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 V \
Series Harmonics phas V V V
InterHarmonic Sweep Vv V U
Harmonic rms \% \% \
Harmonic Factor V V \

Analyses Formulae

In differencEHD mode, the THD (Total Harmonic Distortion) is comheeuntom
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

harmonic analyzer

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
instead of the fundamental. The voltage harmonics are scatedvojtabe, and the

current harmonics are sidayethe larger of tlmescurrent or the rated current entered by the

HARM menu. Timsis 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 11 analyses formats.

The values shown in yellow are the
i | | current measured values for each
ARARAERN 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 computeslisT Hilvas
greater than the fundamental.

i=n

TDD = Umis A he

=2 whereh is thett harmonic
Harmonic phase can be selected instead @jraputation 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
results can be obtained in a reasonable time using the medium speed setting (which runs a little
slower than other modes) but for the best results, use the slow speed setting.

Harmonic phase angle reference

As phase angle is a measurement of the relative difference between the computed harmonic
and the zero phase angle reference, it is important to understand what the harmonic is being
referred to.

Single phase
The default phase angle reference is voltage fundamental but can be set by menu option to
current 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 = harmonimumber
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 mukphase 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 voltage as with single phase.
So,on athree phasgystem 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) while the fundamentals would show the
120 degreghase 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. |
the reference is voltage, subtract the voltage phase angle from the current angle and set the
voltage to zero; if the reference is current, subtract the current phase angle from the voltage
phase angle and set the current phase angle to zero.

Phase to phase harmonics

When the instrumenivieedphase tmeutralput 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 origina¢yihasigrial 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 the PPAS50thé PADataloggdPPALoGoftware. Version v3.1baayecan
be used buB5is recommended.

PPA Datalogger v3_5-U  PPAT: USB,PPA5530,165-06213,2.185 - [m] X
Configure Display Measure Harmonics Scope Voltmeter Capture PCAN Help
CONTROL | PPA1 PPz PPA3 PR SETTINGS: READ PPA HIDE SETTINGS @ PPALOG
CONTROL: PPAT Configuration: Acquisition Control
ACQU COUPLING RANGE Wiring | 3 Phase 3 Wattmeter v/ Frequency Reference | Voitage v
o S R Speed || Window v Frequency Reference | Phase 1 v
Window, | 2.0000E-1 ] Phase Angle reference | Vohtage v
ALARN REMOTE AUX
Smoothing | Normal v Frequency Fitering | OFf v
SYS MODE PROG Smoothing Response | Auto-reset v Low Frequency | Off v Advanced Options >
Settings View Control
® Software i -
Lol ] Elapsed Log Time:
mutrifbe REAL TIME GRAPH LoG START cearioe | O lnstument 1] P 9
[ Freeze Display ZERO 00:00:00
Data Settings
PPA1 § RESULTS O Manusilog

(®) 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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- O X

PPA Dataloggerv3_5-U  PPA1: USB,PPA4530,155-06213,2.185

Configure Display Measure Harmonics Scope Voltmeter Capture PCAN

Help

Y PPALOG

CoNTROL: | PPA1 pPAZ PPA3 PR SETTINGS: READ PPA HIDE SETTINGS
CONTROL: PPA1 Configuration: Harmonic Analyzer
ACQU COUPLING RANGE M Harmonic Analyzer v
Computation | Interharmonic Sweep v
DATALOG APP MATHS
Difference THD
Harmonic Series
ALARM REMOTE AUX
SYS MODE PROG
Settings View
® software
intesval ] Elapsed Log Time:
MULTILOG REAL TIME GRAPH O Instrument 1] P 9
[] Freeze Display ZERO 00:00:00
Data Settings
PPA1 - RESULTS OMnusilog
© Log real time table
(O Scheduled testing
(O Direct log to €SV
(O Ovenwrite €SV

N\

Export

High Speed Mode
Enter Highspeed
Mode

i 4

/

N\

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

- m] X

PPA Datalogger v3_5-U  PPA1: USB,PPA4530,155-06213,2.185

Configure Display Measure Harmonics Scope Voltmeter Capture PCAN

Help

Y PPALOG

CONTROL: | PPA1 pPAZ PPA3 PR SETTINGS: READ PPA HIDE SETTINGS
CONTROL: PPAT Configuration: Harmonic Analyzer
ACQU COUPLING RANGE Mode | Harmonic Analyzer v
DATALOG APP MATHS
ALARM REMOTE AUX
SYS MODE PROG
Settings View Control
@ Software
Intasval ] Elapsed Log Time:
MULTILOG REAL TIME GRAPH LOG START LEAR LOG O Instrument ‘:I ' P g
[ Freeze Display ZERO 00:00:00
Data Settings
PPA1 - RESULTS O Msnuallog
(®) Log real time table
(O Scheduled testing
(O Direct log to €SV
(O Ovenwrite €SV

High Speed Mode
Enter Highspeed
Mode

Set the followipgrameterso desired values, Frequency Step, Selected Harmonic, &
Harmonic Series Up (lothis example they are set to 5, 3, & 100 respectively)
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% PPA Dataloggerva_5-U  PPAL USE PPASS30,165-06213,2,185 - ] X
Configure  Display Measurg Scope Voltmeter Capture PCAN Help
CONTROL: | PPA1 2 PA SETTINGS: READ PRA HIDE SETTINGS g PPALOG
CONTROL: PPAT Configuration: Harmonic Anatyzer
ACQU COUPLING RANGE Mode | Harmonic Analyzer
Computation | Interharmonic Sweep
DATALOG APP
Frequency Step | 5.0000E0
AUX =
Harmenic | 3 =
SYS MODE Harmanic sefies up to | 100 2
Harmenics View Export 1o Excel Data Settings
TABLE TaeLjk GRAPH | [Depey Tookips EXPORT [iogtwo €5v | SELECT FILE |:|
) ) [ pisplay k-Factor? Laue
PPA1 Harmoni I I_Ragge:lOmAIUUmA 10mA 100mA Coupling: ac + dc Bandwidth: Wide }
Phases:
Select Colour Voltage
. |
Select Colour
o | [ -'
Select Colour 100% 1
Select Colour
T Current
Both
Volt: 100% HO - HO |
Cur 2 100%
Click Harmonics in the top menu bar, followed by Start.
CONTROL: | PPA1 SETTINGS: READ PPA HIDE SETTINGS "g PPALOG |
< ration: Harmonic Analyzer
Mode | Harmonic Analyzer v/
Waiting for Results...
Computation | Interharmonic Sweep Vv
Harm, =
SYS MODE Harmonic serfies up to \ 00 =
Harmonics View Harmonics Control Export to Excel Data Settings
T [] pispiay Toottips? \
TABLE TABLE pk GRAPH DDWE; e START EXPORT [Jiogto €Sv | SELECT FILE [
H 2 1 10 C Ii Bandwidth W
PPA1 Harmonics 'Range: 10mA 100mA 10mA 100mA pling: ac + dc Wide

P . 100%
| |
Select Colour Voltage
HO - HO
100% |
Select Colour |
e Current
Both v
Vot 100% v HOHO
Cur - 100% v

Wait for

harmonics included in the sWebpe

sof t war e

will display

test to complitis willdepend on the PPA speed setting and the number of

a

me
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Depending on the settings selaclieshing messagay bealisplayedn the PPA A Swe e p
Runningbo

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

[

CONTROL: | PPA1 : SETTINGS: READ PPA HIDE SETTINGS ‘g PPALOG ‘

d ration: Harmonic Analyzer

Mode |Harmonic Analyzer v
Waiting for Results...

Computation | Interharmonic Sweep Vv

Harmonic | 3

A 4

SYS MODE € Harmonic seres up to | 100

Harmonics View Harmonics Control Export to Excel Data Settings
isplay Tooltips?
TABLE TABLE pk GRAPH %gzaj :;i START EXPORT [togtocsv | seLecTFiLe |:|

: : C i idth: Wik
PPA1 Harmonlcs1007 ‘VRiange 10mA 100mA 10mA 100mA p ac + dc Bandwidth: Wide
Phases: :
| - |
Select Colour Voltage

Select Colour
[~ ™

Select Colour 100% |

HO - HO

Select Colour
Zoom: Current

Both v

T HO - Ho |

Cur = 100% v

On completion of the tests the software will start to download the results from the instrument,
and the messaigeupdated once the results have been downlosaled

Download Complete X

Harmonics Results have been downloaded
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&~
Configure Display Measure Ha n ptu Help
CONTROL: | PPA1 SETTINGS: READ PPA HIDE SETTINGS ‘g PPALOG
CONTROL: PPA1 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 =
Harmonic | 3 =
s¥s MODE Harmonic series up to. | 100 S
Harmonics View Harmonics Control Export to Excel Data Settings
Heeeae ' el ]
TA TA ART PORT 0 CSV Fl
BLE ABLE pk GRAPH [ Dispiay K-Factor? STAR EXPOR’ [Leg to <5 SELECT FILE
Range: 10mA 100mA 10mA 100mA Coupling: ac + dc Bandwidth: Wide

Phases:
-
[ Select Colour
- B
Select Colour

(.

Select Colour
Zoom:

Both v

Volt: 100% v

Cur - 100% v

PPA1 Harmonics

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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(=M s Book2 - Microsoft Excel - o X
- = Insert  Pagelayout  Formulas  Dat: Review  View  Actobat ® - = x
= Cut .. = G \ 2 4 =1 | E AutoSum -

B :(apy Catibr v AN [E ] | Siweeten el 'lﬂ Bad Good Neutral || o g 2 %( A

Pete 3 rormat paoter | | B4 | B Ove o] 8 3 €0 i werge & Center < |89 9% 0|0 S8 | Concilons) Formt | I oionotory - [inpat 5| G e s et

Cipboara A lignment Number 3 siytes calis Editing
" T R S ——— n o
| A 8 c D 3 F G H | s K 1. i

1 Harmonic |Frequency |Inter Harmonic Voltage Ph1 |Inter Harmonic Current Phl |Inter Harmonic Voltage Ph2 |Inter Harmonic Current Ph2 Inter Harmonic Voltage Ph3 |Inter Harmonic Current Ph3

2 1 5.0 7.2602] 7.27E:05 6.45E.04 110504} 0.00£400 0.00£400

3 2 100 142601 2.25€.05 253E-04 L13E04] 0.00E+00 0.00E+00

4 3 15.0 2.16E.01 3.28E.05 1226104 103608, 0.00£400 0.00£+00

s 4 200 32601 9.34£.05 2.05£.04 4.28605 0.00£400 0.00400

6 5 5.0 448601 2.98E.05 149604 7.12605 0.00E+00 0.00E+00

7 5 30.0 6.266.01 5.58€.05 1.84E.04 9.05£.05 0.00£+00 0.00£300

s 7 350 9.286-01 s.7aE05| 3.69E.04 aazeos 0.00£400 0.00E400

) 8 400 1.51€+00 9.05€-05 9.72€-05 7.11E05 0.00+00 0.00E+00

2 . . . . e

. T T — T e e e B . SSee——"

12 11 55.0 3.79E400 3.16E.04 14904 6.09E.05 0.00E+00 0.00E+00

13 12 50.0 2.00E+00! L61E04 2.12€-04 1.28£.05. 0.00E+00; 0.00E+00!

1 13 65.0 1.39E400 9.34E-05 4.75E05 5.59E.05 ) 0.00€+00 0.00E+00

15 14 700 1.10E+00! 1,05E-04 5.69E-05 2.69E:05 0.00E+00 0.00E+00

16 15 75.0 9.18€.:01 5.55E-05 297604 2.73€:05 0.00+00 0.00E+00

17 16 80.0 8.44E.01 112604 6.81E.05 4.70605, 0.00400 0.00E400

18 17 85.0 7.23E01 6.73E05 275604 5.63E.:05 0.00E+00 0.00E+00

15 18 0.0 6.54E.01 7.08£.05 1.75E:08 L91E.05 0.00+00 0.00€+00

2 19 95.0 6.11E:01 1.20E.04 145E.04 152605 0.00E400; 0.00€+00

2 20 1000 6.49E:01 1.60E-04 6.63E-05 2.28E.05 0.00E+00 0.00E+00

2 21 105.0 5.40E.01 S.78E.05 1.08£.04 L41E.05] 0.00£400 0.00€400

23 2 1100 5.23E.01 6.50€-05 167E.04 5.56E-05 0.00E400! 0.00£400

2 23 1150 2.88601 1.046.:04 9.11E-05 8.226.06 0.00+00 0.00+00

2 2 1200 - asseon idoeearaceea agreesoooesoo T 0.00E+00

6| B 1o 0000000 4s®0y W 94SEST  2WEM 136605 _._0:00E+00; e O.00E400

27 26 1300 457601 155604 2.24E.:04 2.03£.:05 0.00E+00 0.00€+00

2 27 135.0 4.45E.01 Lsse0a ssseos isseosi oooe00 0.00E+00

2 2 140.0 42301 222604 2.24E.04 1.78E:05 0.00E400! 0.00E+00!

30 29 1250 4.406-01 5.01E-04 7.78E-05 8.306.05 0.00+00 0.00E+00

a1 30 150.0 8.236:01 1.40E-02 6.56E-05 6.68£.05 0.00+00 0.00+00

2 a1 155.0 3.70E.01 5.13E04 5.31E.05 422605 0.00£+00 0.00E+00

3 32 160.0 3.89E-01 2,026.04 1,06E-04 437605 0.00+00 0.00+00

7 3 165.0 3.75€.01 143604 5.74E.05 2.39€.06 0.00+00 0.00£400

£ u 1700 3.49E.01 119604 5.56E-05 2.87E.05 0.00E400; 0.00€+00.

36 35 175.0 3586011 1.60E-04 1.04E-04 7.26E.06 0.00+00 0.00E+00

W« » w| sheet1 ~shestd ~‘Sheet3 ¢J o e e S " 1|

Reacy [EFERTe! & o

INFORMRAONNOoteRather thgperforminthe initisdtepsabovethe 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 INFORMRAON.Note:When selecting an hht@monic Sweep the Speed setting in

the ACQU menu is automatically set to a default @b@o® lbfs recommended
to use this setting to ensure the highest accuracy of Harmonic data displayed on the instrumen
& when 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 INFORMMONNOote: 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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Extended Frequency Range 417 Harmonics

A INFORMPBONNOote that this mode is not available on the2RiP RFH553

Selecting the Extended Frequency option in the Harmonic Analyzer Mode Menu allows up to
417 Harmonics to be selected.

When selected tARRBA5506PGA and DSP Processanscompute up to 417 Harmonics
meeting the Interharmonic Measurement requafemeétipdevAdonic specifications
including:

DO160G

ABDO0100.8.1E
ABDO01000.1.8.1C
AMDB24C

Boeing 787B30147 RevC

HARMONIC ANALYZER To select this option, enter Harmonics
mode.

Press thé key 3 times until red box
surroundsormalon the second
modeparameter

Press the key to open up dropdown
menu selections
Press thé key untd red box

HARMONIC ANALYZER

putation

e 3 : surroundBxtended Frequency Range

PresENTERo confirm selection.

Harmonic tests can now be performed in
the usual way. However, the number of
Harmonics that can be selected is now
up tea maximum 417 rather than the
Normal maximum of 40.
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Flux Voltage

In order to compare éffeciency of motor drive systemgBaghursginewave or PWM, it

is important that the motor is operated under equivalent supply conditions in both cases. This
was discussed at the Motor Summit 2014 in Zurich in a paper presented by Andrew Baghurst
and extract of which is quoted below:

AAnot her a s p23cwhich aenders IE thwoskable A present is the lack of a
definition of motor voltage under different supply conditions. This has led to considerable
confusion, and even claims that some motors exhibit losses whaupptiadenteich are

either equal to or less than those experienced when fed with sinusoidal voltages.

The nature of electrical machines is that their performance is dictated by the peak value of the
magnetiflux,which is established in their magnetic circuits, and thus if the performance of a
given machine is to be studied under different supply voltage waveform conditions, then it is
critical that those supplies be adjusted to produce the same peak magnetic fluxes.

The solution to this problem is the development of a measuring system which allows motor
terminal voltages under different supply waveform conditions to be equivalent. This

consideration has |l ed to the devel opment o
as a si-ampdrye®dsdmaldogue device or as softwar

The maximum flux in a motor or transformer induces an emf according to the equation:
Eav = 4fnamax (ref. Brail sford)

where: f = fundamental frequency

n = number of turns

By measuring the average voltage, Eav, we can derive the maximum flux.

Amax = Eav [ 4fn

The concept of #Aflux voltageo, Efv, was de
flux:

Efv = k. Eav/f

For simplicity we can choose the constant, k, to make the flux voltage equal to the rectified
mean at 50Hz.
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Scope Mode

The PPAR® serieprovides a digital storage oscilloscope function to view the waveforms
being measurethe settings for the oscilloscope are configured by prEssiiRkiey
twiceUpon entering t8S€OPHEnenu, the following screenshot disipteeyed.

MEASUREMEMT SETTINGS

dual

Selecting COPEnode from tloperating mode k€item 7 page 24r by cycling through

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

with no inputs connected.

PH1

valtage

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 b
a smalb on the extreme left hand edge of the display. If the trigger is set to a value above or
below the range of the iopatnekhen 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 HReject Select to be eitl@Xor OFF When set ©ONa 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 SETTIMGES
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Cursors Two cursors can be enabled on the display as per the screenshot below

MEASUREMENT SETTINGE

illo

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 thecursor optionon the j & keys change the cursor position and the
£ & keys toggle between cursor 1 control and cursor 2 control.

A INFORMRMON 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 cursayst 26.00ms
with the tirease set tbOms/div

current

10.00ms=.Sdiv
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Trace Used toet which waveform the user wishes to be displayed at any one time from the 4
options within the drop down menu

FMEASUREMENT SETTIMNGS

Screenshot from Scope display with
Traceset tdDual& thecursorsre
enabled

voltage | AL Thisscreenshot shows all fundamental

e : : measurements from the position of

cursor 1. Also displayed is the time

di fference between the
A to = 26. 00basesemdt h t he
current g |l 10ms/div

10.00m=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 A diw R R - 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

S000ms div
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Chapter 1Application Modes

Withirthis section we will look at all the different application modes selectable from within the
PPA5B0 SerieAPPmenu, 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 wWhewdlris 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

POWER ANALYZER APFLICATION SELECTIOM

polwer analyzer rhiode "l motor drive

default settings wess EMTER here to Load

NormalPower Analyzstreen Power AnalyZeYWM screen

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

1A
LAr
pf 0.4

valtage 245 821/ a5 7o + 000 00 rottage 245681/

aert  26.776mA 1 rer ; 26.601mA
reercy 50,07 1Hz

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 efficiency, all the other settings
now loadedre nothose shown the normd@ower Analyzdefault 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 from the PPA5500 Series instruments.

PWM Motor Drive

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

analyses that Newtons4th PPA5500 series 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 allow the correct measurements
to be displayed on such a complex waveform

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

Leaving the PB300 ithenormalAPPmoderecordhe frequency measurenef638kHz
in this instance.

In thenormalAPPmodethe

PH1 et PPA5B0is locking ontesswitching

watts _ : frequencyhigh frequency naéé

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.

Hi plu
dc watts
I* ph-ph
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made
default =settings

mode
default =zettings

mode
default =ettings

efficiency

AFPLICATION SELECTION

niorital
presz EMTER here to load

AFPLICATION SELECTION

na niorhal

mator drive
ast

Load

AFFLICATION SELECTION

FLJF motor drive
ess ENTER here to load

dizabled
dizabled

To access PWM motor drive mode:

Presghe APRey press thé Key

and aed Box will surrouthdmode
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 flashing@s shown in the next
screenshot.

At this stage, press EMTERKey

the screen will change the colour of the
pressENTERere 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

made L) ’ ike
default =settings Bss here to Load

frequency filter

efficiency mechanical & sum

APPLICATION SELECTION

mode
default =ettings

frequency filter 230Hz
voltage

efficiency

The white text will turn yellow and a
message box stating

PROGRAM LOAL)MIN be briefly
displayed at the base of the screen.

The PWM mode is hoadedand

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 a
frequency filter of 250Hz

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

AFFLICATION SELECTION

miode d tor drive
default =settings EMTER here to load

frequency filter

efficiency

Setting the frequency filter:

Press the 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



PPA5500 Uskfanual

By applying a 250Hz filter within PWM
hase 2 hase 3 modewve can now see that the
Ml instrument is locking onto the

43600  5.0633 fundamentélequency, thsrequired
for correct signal processing of the
pf 02414 o waveform

148,83 14952 14937
140.80m 139.86m 140.15m *

frequency 64 999
H3

do watts

¥ ph-ph

va 20,5911

By viewing the waveforms in the
PH1 I Oscilloscopaodeywe can sethe
S Lo switching frequencyhefVoltagend
voltage : l ......... a smoother sine waugrént

. ﬂfll waveform

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

current

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

2.a00msSdiv

Frequency reference:

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

Low Frequency:

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

Minimum Frequency:

Manually input a value to allow the results window to extend autorhatdztheiftdle
frequency tinperiod is longer than the time period of the data window. This is recommended
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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 speahé&malogue input and torque to posed

Pulsed sets both torque and speed toipplgsd

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

Efficiency
Wherenabled, 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 PPA5530 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
confyuratio:

Three Phase Star 3P3W

Hi A Lo
— "I
1

In this configuration, the data including rms voltage will be corpbetsier azdtithe
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 neotriguration

Hi Lo
1_ 1

Hi

(V)

Lo

Lo Lo
Hi Hi

_He Lo ™
> AZ J
oA, Lol
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When using synthesised neutral, the elementary measurement of the voltage rms will usually be
hi gher than that measured with a true neutrtr
deltad which accurately computes the phase
value from the computed phase to phase values. This gives a phase to neutral value which is

much closer to that measured with a real n e
derived from the instantaneouisvVs3ityddothe 0 v ol t ¢
voltage present on the synthesised neutral has no effect.

Consider the delta waexfiguration:

H Lo

1 1
Lo Hi
Vs Vi

Hi Lo
Lo Hi
v

H A, Lo R

2

H Lo

3

In this case the phase to phase voltages are measured directly and the phase to neutral values

are derived (set conversion t oadjisectd t a t o st
show the individual fAstaro phase powers. Tl
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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/N WARNING

Do not connect or disconnect
phase inputs until power is
removed from the DUT

TORQUE SPEED | \NALOGUE

AFFLICATION SELECTION

mode
default =settings EMTER here to loaod
frequency filter

frequency reference

lows frequency

minimum fregue

efficiency

pulzed

APPLICATION SELECTION

default zettings

frequency filter
frequency reference
Lo Freq

HLRL

Set the Torque and Spes@meters

to measure the Mechanical Power
(Nm) and Speed (RPM) via the Torque
and Speed BNC connectors on the
rear of the instrumesituated below

the cooling fan between Phase 1 and
Phase 2 connections, shown
highlighted in blue.

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

Seeherefor description of each
selection.

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

source

Consulthetransducer manufactirer
documentation for scale factor and
offset settings.
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Lighting Ballast

Electronic lighting ballast waveforms consigh dfesquencgrrier signal modulated by the
line frequencyhe PPAR®mMeasures 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.

AFFLICATION SELECTION 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 Frequentcy

Phase 2 will also display the samhetwoquency components for the

A INFORMRAONThe default setting for efficiency 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, the PPA5500 series will be

set toauto rangingvhile in most cases this is a positive advantage, for determining inrush
current measurements, it can work against the PPA5500.

The PPA5500 series 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 the APP menu, selecinrush
currentand then pre&SNTERo load

made Mo hormal the default settings
default settings PP RLIM otor d Load

rive
ast The default settings are shown in the
screen shot below

APPLICATION SELECTION

APFLICATION SELECTION The default settings expect the PCIS to
- o crent be used, byressing thé twice, the
default settings ENTER here fo lond auxiliary  device parameter is
highlighted, use theandij key to
PCIS inrush switch highlightonefollowed bENTER

single cycle

The last two parametessyitch
phase offsetand switch on cycles

will 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 made,PPAS50&amples 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 should set the current settings as
follows.

RANGING Set thautorangingarameter to

range up onland the minimum range

to the 30mA range this will allow the
test being carried out to find the highest
range via peak detection and hold on
this range

internal
rhmanual

current input internal
autoranging range up only

Fress ZERO to toggle manualSauto ranging

Setting the Speed and Smoothing

ACAUISITION CONTROL For this application a mains input
signal of 50Hz was used, therefore we
single_phase 1 can set thepeedtowindowand

20.00mshis will enable us to capture
cycle by cycle data over the whole

" o ! waveform, to get the instantaneous
low frequency : cycle by cycle powerdm®othing
parameter is best satdoeas

shown

adwanced options »

ACAUISITION COMTROL

Upon completion of the speed and
normal smoothing settings press tkeyto

: take you to the advanced settings
screen. If undertaking cycle by cycle
measurements on the isjgunal,

then set thieequency locko

Dynamic

< return
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t factor

surge BUmH

rectified mean A

frequency

peaks 2.433mA
-747 2pA

MEASUREMENT SETTINGS

made true rms roltmeter
rectified mean
peak

DATALOG

enable:

enabled
enabled
enabled

1.131mA
-2.565mA

Setting Peak Measurement
Parameters requiredyou can display
thePeak+andPeak measurements
within the RMS Voltmeter mode screen

These parameters can be configured
within the True RMS Voltmeter mode
key

Press th&MSmodeeyuntil the
measurement settings screen is
displayed

For this demonstration we selected
separate unfilteretthis then gave us

the unfilterdeeak andPeaki
measurement parameters as displayed
earlier for both Voltage and Current

Data logging to Internal Memory

Set thdatalogparametdno 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

Reconfiguroom parameters within
real time display as desctribesl

Zoomed parameters can now be used
to capture the Inrush Current (Surge)
data within a Datalog
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DatalLog Results

From the Real Time display the surge
measurement at the moment the DUT
was switched on is recorded as 2.742A

ks | 3.308mA
peckc -3.607mA

Pressing tHEABLEeywill now

display all the data points taken from
the associated DataLog and you will
notice that the Inrush Current (Surge) is
displayed as being 2.742A

.LLLLLLL;LLLLLLLLL
.LLLLLLLLLLLLLLLLL
T

e S S8 N S S8 N SN S S S N A S N
b S S e e N N SN S N SR S R S S Y

Pressing tHeRAPHteywill display in

a graphical format all the data points
from the associated Datal.og displayed
within the previous screeribbot

surge displayed within the tabular
display corresponds with the graphical
surge display

-2.440

-530.4m




PPA5500 Uskfanual

Upon completion you are now able to save / recall or delete your test results taken from your

DatalLog within tRROGnodekey

FROGRAM STORESRECALL

Memory USE memory stick

e

‘'aur name here

execute

Press THABELE to view file directory

AFFLICATION SELECTION

ode

default =settings EMTEFR here to Load

5 inrush switch

zingle cycle

AFPFLICATION SELECTION

inrush current
EMTER here to Load

rhiode
default zettings

Transferring the Datalog from the RAM
memory onto a USB memory stick will
allow the user to export the .txt file
which cahe imported into an Excel

file if desired, more details can be
found relating to the transfer of data
here

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 270c¢
Oe or 180e for an
Phase Controlled Inrush Switch, or
PCIS, avaible as an accessory for the
PPA5B(Q controls the switch on of the

for
nduoc

power to tRBAS5BUT Nnfrom
steps of 45e front om t he
panel.

Switch Phase Offset:

Presghe¢ Keyfollowed by tle key

to reveal the drop down menu to select
switch on phase angle. Select the
desired angle by use of the¢

keys, followed BINTERo confirm the
selection.
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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 allailable waveform
cycle ranges

Select the desired waveform cycles
value by use of the& ¢ keys,
followed bgNTERo confirm the
selection

The testing, datalogging@btnowbeperformed 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 RANGHNgNU) gan prévideaan ge up
useful method for determining an appropriate range for the inrush tests if the current
consumption of the product during an inrush event is unknown.

However, precautions should be taken regarding-tipeoralgganction 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 theettinge the PPA would be manually
selected and fixed usingnthaualsetting in thRANGEnenu. This setting will reflect the
maximum peak currenteyquect 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.

After these tests are made, the appropriate range shouldd®iaéineismoothingand
low frequencynodedisabled
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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 selectedsargd fagameter IRMSmode will
provide this value

A INFORMAON Enteing the default settings in inrush mode in the application menu
selects the PCIS and seessPPAS5x0 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 usefu

for qualitatively evaluating the inrush current.
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Transformer

Power transformers

Large poweransformers 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
options to the optimum for phase accuracy e.g., AC+DC coupling, range lock across phases.

The Transformer mode in the PPA5500 series is ideal for both single phase and three phase
transformer analysis, we will first describe general operation with a single phase device and
then move on to describe three phase measurements. For both single and three phase tests the
Corrected power (Pcorr) afaattdr values are displayed in the results window.

When testing a three phase transformer, the multiple phaisectiespiggdio show

imbalance across the phases. Phase 1 appears with the normal measurements but the voltage
and current measurements for phase 2 and phase 3 are expressed as a percentage of the
corresponding values from phase 1. The phase angle measurements are expressed as a
deviatiofrom the expected value$aff and-240.

Additionallyh¢ temperature can be monitored at the same time by connecting a suitable
temperatur e s e n sioput(seelere. tTieenpufi &coepts] aneapalogdeN C
voltage frorlOV to +10V which can be scaled by an offset and a factor in degrees per Volt.
The offset is entered as thedegypee/oltage so for a sensor with an output range of 5° / Volt
and OV = 10 degrees, the offset to be entered \®guld 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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AFFLICATION SELECTION
Pressing thdOMEeytwice will take

Made I
default zettings res TER here to Load you back mepower analyzer home
screen

temperature dizabled

You are now required to set the wiring
configuration for the transformer.

PressACQWkeywhich will bring up
theACQUISITION CONTRExeen.
Press thé keyonceso theed box
flashes around the wiring selection;
press the keyto open up the drop
down menu as seen within the
screenshot below

ACAUISITION COMTROL

S00.0m Hz Use thg &¢ keysto select which
wiring configuration you require. For
thisexamplesingle phase Was
selected to reflect the transformer
being used. PrdsBITERo confirm
selection théthOMBwice to return to the power analyzer home screen

TheA Power Analyzero hom
S E{E45L) now display the data measurements

- T ) collected from your transformer under

e - r ar test

pf

voltage 156_551; et With the transformer plugged into a
current 197.38m4  1com 07530 S]I‘eef;l(;(l(l):\;[\nigx n?:ac_jS:?elronaeC:] titt:rcehed,
50.000Hz displayed

le total fundarmental

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 shéwpeae@i8.90
transformer would display a phase angld-06i®this data we can confirm that there must

be parasitic elements within the makeup of the transformer causing these results, such as a
series resistance
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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

= . Pw - !
P PIJxPJnLk.P:* Po=Pull1+d)

k= l]- d :U’U;»U | usually negative |

Where

P or P-corrected powg P2= ratio of eddyrrent losses to total iron losses
Pn=measuredpower [ U6 = Nor mali sed mean val uj
P1 = ratio of hysteresis U = rms value of voltage

loss to total iron losse!

Within the measurement screen the display s
transformer is consumingd9X%f power at a Frequency of 50Hz. If you now I|M&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)

In the next set of screlkatswe 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
Presghea keytoopenthe drop down menu

FMEASUREMEMT SETTIMGS From the drop dOWﬂ menu yOU WI” now

be able to view all parameters as

shown or alternatively by selecting

Aaut oo the display wil
appropriate parameters values

attributed to the DUT

impedance meter

Pres€ENTERo confirm selection

Pres€&=NTERo return to home screen
and view measurements
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From t he 0 aurowsee tbatwedavaa Resstive @mponent 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
calculated you will need to change the
display screen back fhartoto
Impedancas shown

frequency

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 resolution which is not possible whilst
attempting to visually interpret phase balance on a conventional vector display.

As illustrated, the Riafdisplay 3
phase power simultaneously, along
with this the Voltage % and Current
% deviation from the phase 1

02196 readings displayed. The phase

i B9 reference is taken from phase 1

A ¥4 Voltageand we can see thhtses

2 and 3 are (1:P@28) deg and (240
0.09) deg respectively.

frequency

(BN
A.f
I*.¥ ph-ph
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PcorrCorrected Powand K factor
phase 2 thase 3 valuesre also displayed in Three

watts 5.6475 Phase Transformer mathe.

va calculated values for Pcorr and K

" srar . 15 factor are displayed for each phase,

Vems 159.81 -0.231 _ 24 this can be seen indn@ngdoox

“n 19533m-0540 -0, g below:

frequency 49 963 z

On the SUM screen the displayed
Sl;ltH - fundamental Pcorr value is the sum of the Pcorr
o . values for each of the tptexses.

tj -at 45 pres TheK factor displayed on the Sum

pt 0.4 screen is the average of the K factor
veltage 159,171/ values for each of the three phases.
et 194 64mA T

frency 49 963Hz

' il

Transformer power factor and efficiency testing

A 1:1 isolation transformer was tested, and the results are $bbhowing tiest, no load
and max load tests were performed, short circuit tests were not carried out at this time.

At a mains voltage of 235.83V
(fundamental 50.025Hz) and 41.796
PH3 tatal fundamental watts the transformer has a primary off
watts 41423 load phase angle®f.11 degrees.

va a7 A This is the phase angle betwegen V

Ar
pf andd

‘““t 23591V - . The calculated impedance at the
curren 814.90m4 "+ fundamental frequency of 50.025Hz is
frequency G 025Hz as follows

H3 - 343.26mly

de watts  -28458pl0 . 235.83V / 794.49mA = 2§6.83

This is confirmed in the Impedance
Analyzer mode on the PB&S55
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Toobtain a visual representation of
the PPASED results, especially for
PH3 those who are unfamiliar with power

irmpedance

analyzer numerical displagigch

offer far more resolution than a vector
N ) display. We will convert the figures into
frequency 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 the incorrect
approach and the PRRG&&fers a
numeric representation of the phase
angles.

INFORMAONNot e that the display will show ¢t
impedance of the transformer winding at the fundamental frequency of 50.025Hz.

V., 23583 Here we can seethe primary

voltage from the gids the ofbad
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

»0 | the in phase current component (the
losses) and multiply this by the
Voltage which will give us the power in
Watts. Using a PPAGB%lIthese
calculations are performed within the
instrument.

Oo=-77.11degrees Do

This provides a good understanding of
what power really is;

phaseo current compone
v\ 235.83v Air ealie Heablossr
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Vi 235.83V

@0 =-77.11degrees

Im = 0.79449sin77.11
le=10.79449cos77.11

» O

As you will now be able to see, the more Hysteresis and Eddy Current loss that exists in the
core, the greater thelase component will be.

Magnetizing Current
04 1™ Wit REP p
04 ™) X&
Core loss component
00 T WT D &Ri P P
‘00 T X &

I f we multiply the Aln phaseo core | oss cot
power

DETDWO 01 wwOa
DEl icoWam X XT K W
Although there is a small rounding error in comparison with the correct figure shown on the

PPA5530, you can see the figure does correlate with the watts mehssoeesmnsiot
here
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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 miswitchedyafbfi i n a dor marhidoconmheni 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 caditzhd powgrAllthe 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 largelisaugoior users, electricity providers,

manufacturers, and government regtiateeser, as climate change awareness has grown

ithas becoman important consideration for all parties. Up to the mRidle@Dtiies , st andk
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 of the PPA5500 series
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 de\stawdioynode is taken in the periodic higher current
cyclesso to accurately measure the power drawn dguicese thePAS5500 synchronises

to the power frequency for the analysis but extends the measurement window to the irregular
period of higher energy pulses. BecaldeABBO0B@amples in trueal timavithout any

gaps, no datanisssedand 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:

F— Press the APP key
defoult settings PAIPLM motor drive (27 Pressthe¢ key and then
thea key. This will open
the drop down menu
selections.

Pressthe ¢ key5 times
untilthered box surrounds
standby power
PressENTERthis will now
set the mode

rmade no

Presghe¢ key to move to default settings andpRERSRThe instrument will
now set the voltage and current measurement parameters

Presghe¢ keytomove the cursor to low frequency mode

APPLICATION SELECTION ]

Pressing ENTER to load the

mode standby power i i P P

default settings press ENTER here to load appllcatl_ons dEfaU|t Se“:mgs will
automatically set tlmv frequency

parameter ©OFF

Low frequency off

You can now return to the
Power Analyzer screen

Test device: 1StanehloneHeater

PH1 total Fundnmental Accessories: 1 x Break Out Box

watts

v mbie 10¢ It is important that ranging is set to
lf o manual or up omlytorangingo that

Eﬂmge 2 ﬁ20U N 000007 the power cycles are not missed while
— : ranging.

et 36,264pA i

frequency 49 QO5Hz The real time display shows

Ha TN 006 42% a screenshot from the Power

dc watts
I¥ ph-ph 2 230421 -000.10°

Analyzenome screen with
the test device in standby
mode
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Reverting to the ARMSO
see all the subsequent voltage

measurements from each phase

associated with the test unit in Standby

Mode

wewecs 49 913Hz

Left is a display taken from the power
PH1 total fundamental integrator screédNTEGdisplaying a 1

W hours -12.805plh 127 minute integration of the power being
VA hours : consumed

Ar hours - 18046 pldrh

pf awrg 0.0?1

I aeryg

- I
arrs 775 79ndh

The timer is in the top left hand corner)

Pressthe SCOPBbutton to view the
Voltage and Current waveforms being
PH1 YN BV roduced by the device under test.

valtage

current

5.000ms."div

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, for more information contact N4L on the
followingmail.

support@newtons4th.com



mailto:support@newtons4th.com

PPA5500 Uskfanual

Harmonics & Flicker (IEC61000)

While Newtons4th produce a range of tailor made IEC61000 test suites, the PPA5500 series
can be used for IEC61B@MHarmonics and IEC61PBFlicker test as a standalone unit.

APFLICATION SELECTION IECSoft software is intuitive software
that guides the user through the
Harmonics and Flicker test
applications. More information can be
found by downloading the IECSoft
guide from the N4L website
www.newtons4th.com

AFFLICATION SELECTION APPLICATION SELECTION

AFFLICATION SELECTION

1004
sanual

ent rating

attended

Although the preceding screens resemble the normal numerical selection parameters with eithel
numeric or drop down fields, these should not be altered directly on the PPA5500 itself, rather
that they are controlled through the IECSoft softwameenyuchhave chosen the test

protocols required, IEC&&#s over control antbanates the testing.

Further details GiCSofare detailed in the appendix.


http://www.newtons4th.com/
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Aircraft TVF105

The Aircraft TVF 105 application must be configured and run in conjunction with N4L PPA

Datalogger softwarhis is a free download from our website.
https://resources.newtons4th.com/

Connect the PPA5500 to the PPA Datalogger software. Version v3.1b and above can be used
butv35is recommended.

Set up the software according to the following steps:

@ PPA Datalogger v3_5-U  PPAT: USB,PPA4530,155-06213,2.185 - O X
Configure Display Measure Harmonics Scope Voltmeter Capture PCAN Help
CONTROL: | PPA1 PRAZ PPA3 L SETTINGS: READ PPA HIDE SETTINGS '&" PPALOG

CONTROL: PPAT Configuration: Acquisition Control
'
ACQU COUPLING RANGE Wiring | 3 Phase 3 Wattmeter v/ Frequency Reference | Votage v
S R Speed | Window v Frequency Reference | Phase 1 ~
Window | 0050 Phase Angle reference | Voltage v
AUX
Smoothing | Normal A v Frequency Fitering | Off v
sYs PROG Smoothing Response | Auto-reset v Low Frequency |Off v Advanced Options >
Settings Vi Control
@® Software = -
wesval ] Elapsed Log Time:
MULTILOG L TIME GRAPH LOG START CLEAR LOG O Instrument EI P 9
[ Freeze Dispiay ZERO 00:00:00
Data Settings
PPA1 - RESULT (O Manual og
(®) Log real time table
(O Scheduled testing
(O Direct log to €SV
(O Ovenwrite €5V
P——

High Speed Mode

Enter Highspeed
Mode

Clik onAC(LU.
SetSpeedoWindow
SetWindowo50mS
(0.050 or 5.000QE
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PPA5500 Uskfanual

®Y PPA Dataloggerv3_5-U  PPAT: USB,PPA4530,155-06213,2.185 - [m] X
Configure Display Measure | Harmonics | Scope Voltmeter Capture PCAN Help
CONTROL: | PPA1 SETTINGS: READ PPA HIDE SETTINGS ‘g PPALOG |
CONTROL: PPA1 Configuration: Harmonic Analyzer
ACQU COUPLING RAfiGE lmae Harmonic Analyzer v/ l
Computation irarmom: Sweer v
DATALOG APP
rence THD
Frequency Step | B onic Series
X
Harmonic
Harmonics View Export to Excel Data Settings
TABLE BLE pk GRAPH EXPORT [Jtogto €sv |  SELECT FILE [:|
PPA1 Harmo#ics nge: 10mA 100mA 10mA 100ngh Coupling: ac + dc Bandwidth: Wide
o
Phases: 100%
Select Colour Voltage
HO - HO
100%
 SeectColour
Zoom: Current
Both v
Vo 100% v HO - H
Cur: 100% v

Select thfelarmonic®option in

Click otMODESelecHarmonics Analyzer moded select;

Computatiomterharmonic Swedp

ne jop left hand corner of the software window.

g PPA Dataloggerv3_5-U  PPA1: USB,PPA5530,165-06213,2.185

- ] X
Configure Display Measure Harmonics Scope  Voltmeter  Capture  PCAN Help
CONTROL: | PPA1 SETTINGS: READ PPA HIDE SETTINGS g PPALoG
CONTROL: PPAT Configuratien: Application Options
ACQU COUPLING RANGE Mode | Aircraft TVF105 ~ | Voltage Minimumn Range | 300mv ~
z o siep | NErmel & Autarangi -
TENEE e TEQUENCY SR | pwmt Motor Drive uMent Autoranging | Full Autorange ~
" . |Lighting Ballast _— . .
Harmenic | jneen Cument Current Minimum Range | 100mA ~
AUK Transformer Mode
Harmonic series up to
[= n - -
Y5 MflDE oltage Autoranging Eﬁ[ Ek... 1 Reset to Default
Harmanics View Harmanics Control Export to Excel Dtz Settings
Haee— L ]
TABLE TABLE pk START EXPORT L €5V | SELECT FILE
s GRAPH | [ Dispiay K-Factor? [
- Range: 3mA 30mA 3mA 30mA Coupling: ac + dc Bandwidth: Wide
PPA1 Harmgnics .
Phases:
Select Colour Voltage
| |
Select Colour
HO - HO
|
Select Colour 100%
Select Colour
T Current
Both
Volt: 100% HO - HO
Cur - 100%

EntelAPPMode and selédbde Aircraft TVF105
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@ PPA Dataloggerv3._5-U  PPAT: USB,PPAS530,165-09999,2.135

Configure Display Measure Harmonics Scope Voltmeter Capture PCAN

CONTROL PPA1 SETTINGS:

— O X
Help

READ PPA HIDE SETTINGS :&!V PPALOG ‘

CONTROL: PPA1 Configuration: Application Options

ACQU COUPLING RANGE Mede | Aircraft TVF105 s | Voltage Minimum Range | 300mV

Frequency Step} Current Autoranging
DATALOG APP i

Harmonid Current Minimum Range | 100mA

Harmonic series up tof

MODE Voltage Autoranging | Full Autorange

Full Autorange v

Reset to Default

Harmonics View Harmonics Control Export to Excel

TABLE GRAPH EXPORT

= [[Joispiay
TABLE pk Cos

Data Settings

D Log to .CSV SELECT FILE

[ 1

Range: 3mA 30mA 3mA 30mA

PPA1 Harmonics ‘
Phases: 100%
[ B
[ Eseke Gl
- B

Select Coiouvﬁ

Voltage

HO - HO

Coupling: ac + dc

Bandwidth: Wide

100% |

Select Colour

[--

Select Colour
Tooae Current
Both v
HO - HO

Volit: 100% v

Cur : 100% v

Select; |
Frequency Step0 Hz(20, 20.0000E0 or 2.0000E1)
Selected Harmonic: 20

Harmonic Series Up To: 7500

®Y PPA Datalogger v3_5-U  PPAT: USB,PPAS530,165-09999,2.185 - [m] X
Configure Display Measure Harmonics Scope Voltmeter Capture PCAN Help
CONTROL: | PPA1 SETTINGS: READ PPA HIDE SETTINGS ‘g PPALOG ‘
CONTROL: PPA1 Configuration: Application Options
ACQU COUPLING RANGE Mode | Aircraft TVF105 v | Voltage Minimum Range | 300mV o
e APP Frequency Step [ 2 Current Autoranging | Full Autorange v
Harmonic 2| Cument Minimum Range | 100mA v
AUX x
Harmonic series up to =
SYS MODE Voltzge Autoranging v Reset to Default
Harmonics View Export to Excel Data Settings
TABLE TABLE pk GRAPH EXPORT [Jtogto €SV | SELECT FILE
8 Range: 3mA 30mA 3mA 30mA (¢ ac + dc Bandwidth: Wide
PPA1 Harmonics ) Lo J

Select Colour

Select Colour

N |
¥
| ——— |

Select Colour

Select Colour

Zoom:
Both ~
Volt: 100% v
Cur : 100% v

100%

Voltage

HO - HO

100% |

Current

HO - HO

/
7

Click th&tartbutton
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[
CONTROL: | PPA1 2 4 SETTINGS: READ PPA HIDE SETTINGS ‘g PPALOG ‘
(< ration: Harmonic Analyzer
Mode | Harmonic Analyzer v
Waiting for Results...
Computation | Interharmonic Sweep v
SYS MODE Harmonic series up to | 100 =
Harmonics View Harmonics Control Export to Excel Data Settings
= = [] pispiay Toottips? . v |—‘
TABLE TABLE pk GRAPH [ Doplay K-Factor? START EXPORT [Jiogto €5V | SELECT FILE
: Range: 10mA 100mA 10mA 100mA Coupling: ac + dc Bandwidth: Wide
PPA1 Harmonics, . = oo pndiac
Phases:
| - |
Select Colour Voltage
(. |
| SlectColour | HO - HO
Colour 100% |
Select Colour
Zoom: Current
Both v
Volt: 100% v HO - HO
Cur=100% v

Wait for test to complete (approx. 30 mins)

The software will display a mesa&ging for Results

On the PPA display, a flashing message is didplayedRunning

The test number will be incrementing in the top left hand corner of the display.

\
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[

CONTROL: | PPA1 SETTINGS: READ PPA HIDE SETTINGS % PPALOG ‘
< ration: Appiication Options
Mode | Aircraft TVF105 v | Voltage Minimum Range | 300mV v
Downloading Results...
Eitimated e reomalnirig 2 Setonds Frequency Step 4‘ Cumrent Autoranging | Full Autorange v
Harmonic %1 Current Minimum Range | 100mA v
onic sefies up to | 7500 S
sYs MODE Voltage Autoranging | Full Autorange v Reset to Default
Harmonics View Harmonics Control Export to Excel Data Settings
TABLE TABLE pk GRAPH Eg‘sa; E:“ START EXPORT [iogtocsv | setecTrite | |

Phases:

[ |

Sele L

Select Colour
Zoom:

Both v

Voit 100% v

PPA1 Harmonics

'Range: 3mA 30mA 3mA 30mA

Coupling: ac + dc

100%

Voltage

HO - HO

IOOA
Current
HO - HO

On completion of the tests the software will start to download the resslisifmemtthe

The message is updated once the results have been downloaded.

Configure  Disg

Measure

Harmonic

Scope  Voltmeter

Help
CONTROL: | PPA1 SETTINGS: READ PPA HIDE SETTINGS. g PPALOG
CONTROL: PRAT Configuration: Application Options
AcQu COUPLING RANGE Made | Aircraft TVF105 | Vohage Minimum Range | 300mv o
Fecuency S Curene rsnging | Fut Ao
DATALOG APP a0 P ging | Full Autorange -
Hamonic | 20 2| Cunent Minimum Range | 100ma “
AUX S S
Harmonic sefies up o | 500 2
sYs MODE \ohage Autoranging | Full Autorange ~ Reset to Default
Harmenics View Harmonics Control Export to Excel Data Settings
TABLE TABLE pk GRAPH DDESD‘EI’ TDD'UP;"\ START EXPORT [Niogto.csv | SELECT FILE l:l
[pisplay K-Factar?
- Range: 3ImA 30mA 3mA 30mA Coupling: ac + dc Bandwidth: Wide
PPA1 Harmonics e B AW e

Phases:

Select Colour

|

Select Colour
|

Select Colour

Both ~

100%

Voltage

Current

Download Complete

Harmonics Results have been downloaded
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Configure Displa Harm tmeter Capture PCAN Help
CONTROL: SETTINGS: READ PPA HIDE SETTINGS ‘g PPALOG ‘
CONTROL: P! Exporting Pages... ation Options
ACQU Estimated time remaining: 2 Minutes Mode | Aircraft TVF105 v | Voltage Minimum Range |300mV v
fcy Step Current Autoranginy Full Autorange v
DATALOG 4 e =
Harmonic | 20 5| Current Minimum Range | 100mA v
AUX 7S
Harmonic series up to | 7500 B
sYs MODE Voktage Autoranging | Full Autorange v Reset to Default
Harmonics View Harmonics Control Dats Settings
isplay Tooltips?
TABLE TABLE pk GRAPH %g p‘ % ::7: < START EXPORT [Jtogto €SV |  SELECT FILE
isplay K-Factor?

Phases:
Select Colour

|

Select Colour
[ 1
Select Colour
[~ ™
Select Colour
Zoom:

PPA1 Harmonics

Range: 3mA 30mA 3mA 30mA

100%

Voltage

HO - HO

100%

Current

oupling: ac + dc

Bandwidth: Wide

Both

Volt: 100%

Cur: 100%

v

v

HO - HO

v < >

\

An Excdlle containing the restats be created by clicking oBxpertbutton in the
software.

A\

INFORMAONNOote that there may be a limitationramtber of datapoints
dependent on the version of Excel used.
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Chapter 1&etting up and using remote control

The PPA5500 SERIES is fitted with an RS232 serial communicatiqratpoEE4ESB
(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 feed ignored)

LAN

IEEE488 Carriageeturn or line feed| carriage return with EOI
EOI

All the functions of the PPA5500 SERIES can be progranmynudeviaterfaceand the
results read back. When the IEEE488 interfacegmsétth®RS232ort is ignored.

The commands are not case sensitiwhigmadpaceharacters are ignored (e.g., tabs and
spaces). Replies from PPA5500 SERIES are always upper case, delimited by commas, withou
spaces.

Only the first six characters only of any command arei sigpyifiaethier characters will be
ignored. For example, the command to set the generator fréetuendyusthe full word
FREQUENGHay 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 semwiion e.g.

BANDWI,LOW;SPEED,SLOW

Mandatory commands specified in the IEEE488.2 protocol have been impiéniénted, (e.g.
*RSY) and all commands that expect a reply are terminated with a question mark.

Data values returnedi®PPA5500 SERIG&: in scientific notation, with a 5 digit mantissa
by default. For extra resolution, this can be incredigacbipsettintheresolutioto high
in theREMOTEenu.

There is also an option for higher speed data transfer bgeseletiting binarywhere
each value is returned in 4 bytes, each of whicmblasetheo that it will not be interpreted
as an ASCII character.

byte 1 26s compl ement signed

byte 2 Bit6 = mantissa sign
bit 5:0 = mantissa bits4.9:1

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

The PPA5500 SERIES 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
mandatory commdatR{Seeherg

The PPA5500 SERIES 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 will dutdnesssfiBm the

DHCP serveFheDHCP 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,
defined by the IP Address settingREM@TEenu.

The keyboard is disabled when the instrume
the commandEYBOA,DISAHS sent via RS232 or LRMssHOMEoO returrio 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

Tomai ntain compatibility with some communic
which requires a space between the command and any arguments.
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Standard event status register

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
PON CME EXE DDE QYE OPC
Bit0O OPC (operation complete)
cleared by most commands
set when data available or sweep complete
Bit2 QYE (unterminated query error)
set if no message ready when data read
Bit 3 DDE (device dependent error)
set when thastrument 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 comn{agndR?, *CLS, *RSOPC is also cleared by most commands
that change any part of the configuration of the instrumerit{SuiohasAR ).
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Serial Poll status byte

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
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 the PPA5500 SERIES uses the same pinout as a standard 9 pin serial por
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

The PPA5500 SERIES will only transmit when CTS (pin 8) is asserted and can only receive if
DCD (pin 1) is asserted. The PPA5500 SERIES constantly asserts (+12V) DTR (pin 4) so this
pin can be connected to any unwanted modem control inputs to force operation without
handshaking. The PPA5500 SERIES 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 the PPA5500 SERIES to a PC, use a 9 pin female to 9 pin female null modem
cable:

Pin(s) | Conect to| 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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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 slot on the front of the device and then hold the
0 S T A&forapproximateByseconds. This will capture what is currently on the screen and
save it as a bitmap image on the memory stick.

REMOTE SETTINGS
resolution normal By defaultthe save location for the
screen shatill be the USB memory
L proqram 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 printer for making a hard copy of
any screen. When printing is enabled in the REMQTEem@nessing START will
commence a screen dump to the printgragingrotocol used is the ESC/P so any printer

which supports this protocol should work such as the-8&ko 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
PPA5500 Comms Manual, available on the N4httgebsitsources.newtons4th.com/



https://resources.newtons4th.com/








































































































































