m Newtons4th Ltd

PPA500Series

Precision Power Analyzer

User manual




PPA3500 User Manual

Table of Contents

ST 1 (] AT OO PPP PP OPPRPPPI 7
TO avoid fire@ OF PEISONAI INJUIY....ciueiiiie ittt e s e e e 8
Environmental COMPIBNCE...........oiiiiiiiiie et e e e 10

Declaration Of CONTOMMILY..........uiiiiiieie it rm ettt e s am e e st e e e enenas 11

[ 1= 7= Lo =TSP PEPP PR 12
WVBITAINTY. ...ttt et e e e e e e e s e et e et e e e e e e s n et e e e e e e e e s 13

General SPECIfICALIONS .. ..cciiiiiiiee e e i citiire e e e e e re e e e e e s et errr e e e e e s s st et eeaeesaantae e e e e e e e s annraeraeeeeannrees 14

INStalling YOUr PPABB00. ... i iiieiee e e ittt iet et e e e e ettt e e e e e e sttt e e emee s e e e s santabeeeeeesasssseessameeeeesannnrnneeaeessnnns 18

Operational REQUITEMENLS. .......ccoi et e e e e e e e e e e e e e et e e s e e eaaeaaaeas 19
Fitment of the PPA3500 series Carry / Tilt Handle...............iiiiiieeiiiiieeeeen, 21
Powering ONn your PPA3500 SEHES. .....ciitiiieeiiiiitee ettt e ettt e b e e e e e e 24
INSTIUMENT LAYOUL.......cooiiiiiiiiiie et e e e e e e e e e e e e e e e reeeeeeeenres 27

Front PAN@l CONTIOIS. ......oiiiiee it s s s b e e e e e 27

Top row display & application CONTIOl KEYS.........ocuuviiiiiiiiiiee et 29

4o o ] o FO TSP PP 30

Main features of the graph diSplay............ooeveeeiiiiiei e 35

Measurement CONtrol KEYS.........oooiiiiiee e e e e e e e e e aeeeeas 35
(DT U LI D T IST o] F= NS Yol (== o SRS 38
R LT o F= T a1 I oo o [T (o = U 41

PPA3500 NUMETIC KEY fUNCHIONS. ... ...viiiiiee ettt eme e e st e e e s e s e e e e s s ennneees 42
X O O PP PPROPRPRRY 42

(€178 11 o L PP UPP PP PPPPR 42

T 1T o PP PRPPPP a4

0 1100 o 11 1 Vo 44

SMOOLhING RESPONSE......ciiiiiieieiiiiiiiiieiis et e e e e e e e e ee e e ee e e e eees s ssssseeseeaaesasesesssssssssssnenes 4D

FreqUENCY REIEIENCE. ... . e e e e e e e e e e e e e e e 45

FreqUENCY REIEIENCE. ... . i e e e e e e e e e e e e e ee e 45

Phase ANgle REFEIENCE.........ooiiiiiiie e e 45

FrEQUENCY FIILEI...... et e e s et e e e e et e e e s e e 45

LOW FrEOUEBNCY.....eeeeeeeeeeeeeiei ettt e e e e e e e e e et e e e e e e e n e n e nn s 46
AVAY T Ta o o] aile [0 7= 11 o TSR a7

KA LT e 1=V =0 PSR 48

CONVEISION SEHINGS. ...cetiiieeeiiiitttt ettt ettt e e e e e e et e e s bbb bbb e e e e e e e e e e e e e e aanbbbbeeeeeaaaaaaaas 50
ADVANCED OPTIONS ... ttttetiittiite ettt e e e sttt e e e s stbae e e e s abbeeeae e s tbeeeeeassbaeeaesattaeeeessnsbseaeessrneeaesans 52

DT SEIECHIVILY. ...ttt ettt ettt e e e e e e s e e s bbbt et e et e e e aae e e e e sanbbbbeneeaeaaaaaeas 52

To] g o] =N @V7=T4 (o To AT T OO PUPPUPTTR 52

[ (o [T o T3V I Lo PP P POPUPPRRTPRRPN 52

T o T aa 8T g =T o [ T=T oL PSPPSR 52

HIGN SPEEM.....ceeeee ettt e e s et e e e e s st bt e e e s abb e e e s nnbreeeeeeane 52

WVBEES. ..ttt e e s e e e e 53

)Y 1o oL o T TEST IV g o [ RS 53

NOIMAIISE TEIEIENCE.......ceeeiiiiee et e e et e e et e e e et e e e et e e e st e s e bt e s eeba s eesaanaesees 53



PPA3500 User Manual

(010 LU= I | PSRRI 53
L7010 o] 112 o U PP PPPPUUPPTN 53
L= T o 1Y/ To |1 o U 53
NOISE FIOE. ...t err e e e e e e e e e e et et e e e e et e e e ae et e s e e seseseaaaaaaaeaasaeeeresnees 54

RANGE. ...ttt e e et e e e sttt e e e e e ettt e e e et e e e e et b ee e e e e nbbeeeeeannres 55
V2] =T T T LU U 55
2 (o - 2T 11 T SRR 55
T a0 T T = U o = R 56
S Yor: 1[I =Tt (o | S PP R P USPPPPP 56
(10T =T 010 o] o 11 | ST TR P PP PPTTTRTP 56
F U (o] = o[ 10 To R PP P PP PPPRPP 56
MINIMUIM RBINGE ...ttt e s st e e s e et e e s et e e e e e aabbe e e e e e e 56
S Yor: 1[I =Tt (o | S PP RPP R PSPPTPPP 57
TaTo =T oT=TaTo L= o1 B =g T 1o TP EEERRRR 57

[N 17 I L T SRS 58

Y o PP UPRPTRRR 58
[ o [T TP TP PO PPPPPPPPPPPPN 58
L] 1 4 F= | B RTPRR 58
PWIM IMOTOE DIV ... ..ot e e e e e e e et e e e e e e e et a e e e e e e e eeeeaaaaaaees 58
LIghting BalIAST......ceiiiiiiiiie ittt e e e 59
T U] o IO UL =T o PSP EREPRRR 59
TranSfOrMEr MOGE....... ... e e e e e e s s e e e e e e e e e e e e s e e nnnseeeneees 60
0= 1[0 | o)V =0 =T 60
102111 0] 7= 11 o] o DT U TP PP PPPPPPPRPN 60

= U1 LT TPPPTPPPPPPPPTPPTPN 61

L =T 1 o £ PO POOPPPTPPPPPPPPPPPRPN 61
P =g R D T | v TSR UUUUPUUPPPRTPPIOt 61
Alarm TYPE (AIRIM L)ttt e et e e e s b e e e e e s sbneeeeesnnnneeeess ) 61
F =T IR D | - T PR UUUUPUUPPPRTPPIOt 61
Alarm TYPE (AIBIMN 2)....eeiiiiiiiiieee ettt e et e e st e e e e s e sbneeeeesnnnneeeess ) 61
AJGIM FUNCHOML. ... ettt eae e e e e eeaeaaaaaeaeeeeeeeeesraras 62

REMOTE. ....ettiee ittt ettt ettt e e e ettt e e skttt e e e s ettt e e e aatbe e e e e ek beeaeaesanbeeeeeeantbeeeeesasbananeeessbneeaeaans 64
LRy To] (U1 o o WP PPPPPTPPUPN 64
[0 =] = Lol TSP PUPTT PR 64
LR LSTor= 1| IV g o T | = o PP 64
Yo (= 1=T o I o 1o TSR UPUUPUPPUPPRPPPOOt 64

Y ) PSPPSR 64
AUXITAIY DBVICE. ... tiiii ettt ettt e e e et e e e s a b b e e e e e e sttt e e e e anbbe e e e e annnees 64
EXternal SYStemM SCAIMG .....ccooiuriiiiaiiiiiiee et e 64
[T ET= Vo] 1= PRSP 64
ENADIEA.... .o e a e e e e e e e e e et 65

R S T RSO STT 65
S T= ] A3 [ T PP 65
ST B I - = PO PRSPPI 65
270 ST PP EPRR 65
[ T Y @] 1YY o 1T o P 65
Phase angle REfEIENCE.........ooii e 65
L0 1S | =SOSR 65
5 1= PR 65
)Y oo =T o [ = T=T=T o P T TP OU PP PUPRPTTR 65
F AN E [ (0 Y= (o TSSO UUTPPRY 65
Program 34 DIF€CE LOAM........eeiiiiieeii ittt e e e e e e e e e e e e anneeeeeees 65

Z00M 2 High RESOIULION. .....cciiiiiiiiii ettt e e e e e e e e e e e e nebeeeeees 65



PPA3500 User Manual

LOW VAIUE BIANKING ...ttt ettt ettt e et e e e e e e e e s abbb e eeeeeaaaaaeeaaannnes 65

£ System INFOrMELION........uuiiiiiiiie et e e e e e e e e e e e e e aaae 66

o ST T gl T v 66

Y/ (@] B ] TR 66
[ = L 67
1Y =10 0 (o] Y/ PSP PPPTRTURPPIY 67
DL | = PPN 67
203 1o ] PR 67
[0 To%= 11 o] o T 67

LNV E= 1 1T 67

[ (ST o] U (=TT 67
Program Store and FECAIL..........coiiiiiiiii e e e 67
4@ 10 Y IR 71
L I I 1 71
QI = I T 71
(] 2 7N o = T 71
POWERI. ...t e e et e e e ettt e e e e st aa b e e e ee bbb e eeesee s b e seseebabneeeserabanaeaanes 71
H A R oottt e e e e et et e e et ——— e e et e e e et e e tt i ar——————— 71
RV S e e et e e et e ———eeteta——eeeeeee———aaeaete i ———eetee———————————— 71
S O E ... e e e et e e e ettt ————— 71
ST A R T e et eeeeee e ———ee et eeeeee e ae ettt —ar———————— 72
ST Ot —— e e e et e ————eeett e e eeeeee———aeeete e ———eraer————————————— 72
4 = (O TP 72
LR (T TR 72
L NI =L 2 = T 72
(] I 1 R 72
HOME T ESC...oeeeeeeeeeee oo ettt e et e e e et e e e e e e e e eeeen 72
Guide for testing the basic functionality of the instrument..............cccoe e 73

{ONBSyaKz2ia 2F tt! B5A&LI & 6KSY..YLLAYI. . .ABEGSNYI
/| 2yySOGAYy3a GKS tt! F2NL.aAaAY.0SNYLLE. Y.SLAINBOYSY(aod

Connection diagram for the functionality checks of the Internal 4mm sockets inputs............ 80
{ONBSyakK2da 2F tt! S5AaLX & KSY.YLLAY.2..4a8lyadSNYyI
Basic Fault Symptoms @nd CAUSES........cccuuuiiiiiiiieiaae ettt e e e e e e s et ee e e e e e e e e e e aasaenanes 84
Menus-how to use and NaVIgate theM............eiiii e 85
Y = T I 0 1T 01U L PP PP 85
L= =Tt o T T o] g = T A PP PPRPP 86
(D1 C=To 010 g =T ol =T o 1 PP PR 388
L0 LTl I | = PP 91
SUPEIVISOT IMOUE. ...ttt e e st e e s ettt e e s e bt e e e e s ansbee e e e e nnbbeeeeeanneee 92
SPECIAI FUNCHIOMS. ...ttt s et e e s et e e e e st e e e e abbee e e e e nnreeas 93
EFFICIENCY ..ttt ettt ettt ettt e ket st et e e ebb e e e bb e e e e be e e sabe e e s bbeeenbeeesmreeeannee 93
INSTFUMENT MOAES. ... ettt e e e e e ekttt e e e e e e an b e et e e e e e s am s nbbe e e e e e e e sanbbeeeaeeeeanaes 94

OISR R Y RS 0] 110 0] =T FA T 95



PPA3500 User Manual

PRASE MELEE ...ttt e e e e e e e ettt e e e et e e e e e e e e e nnb e bt e aneaeeaaaaans 96
POWET ANGIYZEE ..ottt e e ettt et e e e e e e e e e e s abb b be e e e eeaaaeeeeaaannnnne 97
Individual phase COMPULALIONS.........ceiiiiiiiiiei et e e sneeeee s 101
SUM COMPUEBLIONS ...ttt e et e e e e e st e e e st b e e e e e s abbe e e e e e s sabneeeesabreeeeeanes 104
LYo g = VT To= T Lo 1= oSSR 107
1o =T TS 108
TOMQUE & SPEEU....ciiiiiiiiii ettt ettt sttt e s sttt e e e st bt e e e e s bbb et e e s anbbeeeeesbbaeeeesanneeeeas 108

] o UL oo gl o= g IST= T (T o PP PPPPPR 108
Star- DEItA CONVEISION. ... ...uuiiiiiiiiie ettt e e et e e e e e e e e e e s s s e beeeaeeeeeeaaaeeesaaannns 109
IMPEAANCE METEL. ... ittt e ekt e e s et e e e e s aar b e e e e s anbe e e e e s anbreeeeeaans 110
POWET INTEGIALOL.......euiiiiiiiiie e e e e s e et e e e e e e s s e e eeeee e s 112
Setting up and running the Integrator fUNCLION.............cooiiiiiii e 112
HAIMONIC BNAIYSEL......eeiiiiiii ittt s et e e e e e e e an b e e e e ennbe e e e e anees 115
LU LU o] = = PP PPPPRP 119
Yoo} o =201, o o = 121
TN BASE .. eiiiiiie ettt ettt et e e e e e e e e et et e e e e e e e e e e e b a e et e e e e e e e e e e e e e nnae 121
LI To =T =T (T (= o < S 121
THOOEE LEVEL ...ttt e e et e e nbb e e s reeee s 121
(oo =T 1o o L= O TSP PPPPPPPPP 122
(oo =T g =do] F= T g 1 S TP PPPPRP 122
THOGEN HE REJECT. ...ttt ettt e st e e s s bb e e e e s snbeeeeeeas 122

L =21 gTo o= AT PP TP PP PP PPPPP P 122
(01U £=T0 T £ T PSR PPPTTPPPPPPPPTTN 122
1= T PP PPTT TR 123

Y o] o [Tor= a0 o TN 1Y, 0T L= 3OS 125
PWWM IMOTOE DIV ...ttt ettt et e e e e e e e st e e e e e e e e e e e e e e s nnnnbeneees 126

[ (o [T o 1oV =) (=T (= o o= PP PUPRPR 129
[0V (=T o [UTCT g o PP 129
e aa U e (=To [ L= oL PP PUPPPR 129
TOMQUE & SPEEU: ... .. ettt ettt e e sttt e e e e sh b et e e e st be e e e e e abbe e e e e e snbaeeeeean 129

S {ToTT=T oy PP PPPPP P 129
L0 0 [0 LI RS o 1= = o RS SRSR 132
LIGNTING BAIIAST. .....ceeiiiiiiiiie ettt e e e e e e e e e e s e bbb e e e e e e e e e e e e e s 133
eI EU ] (I O =T o PP TP PPPPRTPPPN 135
THANSTOIMIEE . ...ttt ettt e e oo oot e e et e e e e e e e e e s e bbbt b e neeeeeaaeeeaaassannnnes 142
Lo (= ] {0 1T PSR 142
Setting up and USING rEMOLE CONIQL........uuiiiiiiiii e s 152
RS232 data FOIMAL......ccvieeeeiiie e e e e e e e e e e e e e e e e e e ae s e rrreeaaaeees 153
Standard eVENt SATUS FEQISTEE........uiiii et e e e st e e e s s srbeeeeeeaaes 154
S Y22 772 o ] ] 1= o3 1 0] a =SSR 155
SCIEEN SNOL....i ettt e e e e e e e e s e e bbb e e e e e e e e e e e e e neannanes 156
S YA YA o 101 (=] U PP U PP PR 156
External Shunts and traNSAUCEIS. .........oiii ittt e et e e e e e ame e 157
ROGOWSKI COIL.....eeeeii ettt e e e e ettt e e e e e e e e e e s nnebbeeeeeas 161
Usewithnord @ aGSY OF €.AONLASR..L.EQA i 168
Use with systen® I £ A 0 NJ.0.S.R..L.E. Q&8 ..o 169
AddItioNal /O INLEITACES. ...ec ittt et e st e s st e e et e e e eneeas 171

Getting data iN AN OUL.........oooeiiiiiiee e e e e e e e e e e e e e e e e e e e e s e annnnrnneeees 173



PPA3500 User Manual

Trouble ShOOtINGE FAQL. ..cco ittt ettt et e e e e s bbbt e e e e e s s abb bt e e e e ame e e s e nbbreeeaeeaannes 174
AppendiX A ACCESSONES aNd SOfWALE..........uiiiii it a e eeee e 175

Firmware Upgrade & CommView2 PC SOfIWAIE..........cuviiiiiiiiiieie e 176

PPA Datalogger/PPALOG PC SOfWAIE..........uiiiiiiiiiiiees ittt 179
Appendix BSerial Command SUMIMALY........uuieeiiiiiiieeeeeiiesssiiieeeeesssssieeeeeesssimsssssessesessssssesseesesannes 182
Appendix CAvailable CharaCter SEt...........icii i e e e 187
Appendix D Configurable Parameters........c...eiie et e e e s e s e e e et a e e a e 188
Appendix EDefault MENU SELINGS.......c.uviiiiie i r ettt e e e e ame e e e e e e e s s saareeeeeesameen 196

APPENIX G CONTACE DETAIIS ... .eeeiiieiiie ettt e st e e e e e et e e e e st rmr e e e e snreeeea 207



PPA3500 User Manual

Safety

Important safety Information

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

A CAUTIONnNput Connectiottss critical that the 4mm inputs and BNC iepats on
PPA input channel are not connectecetdaanygl circuit at the same time.

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

General Safety Information

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

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

The product is designed to be used by trained personndésigiyeatiso comply with BSEN
61016l (Safety requirements for electrical equipment for measurement, control, and laboratory u

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

The cover(s) should not be removed to attempt repair, maintenance, or adjustment, as t
instrument contains no user serviceable parts. Athaggaingnce 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 se
sections of the other component manuals for warnings and cautions related to operating the sys

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

There are no user serviceable parts inside the ifistiumanattempt 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 theains lead supplied With product and certified for
the country of use.

Ground the instrumenfhisinstrumens grounded through the grounding conductor of the
mains lead’o avoid electric shockgtbending conduatasstbe connected to earth ground.
Before making connections to the input or output terminsisuiaig¢héensure that the
instrumens properly grounded.

Power disconnedDo noposition thastrumersio that it is difficultliteconnect the mains
lead it must always remain accessible to the user tajaldkndieconnection if ne@dad
emergency.

Connect and disconnect propeb. not connect or disconnect probes or test leads while they
are connected to a volsmgece. Use only insulated voltage probes, test laadssamides
supplied with the product, or indicatiesvigns4th Ltd.besuitable for the product.

Observe all terminal ratind® avoid fire or shock hazard, observe all rating and markings on
theinstrumentConsult thgpecifications in this usenual for further ratings information before
making connections to the product. ®@ewd the Measurement Cat@gAfy) rating and

voltage or current rating of the lowest rated individual component of a product, probe, or access
Use caution when using 1:1 test leads because the probe tip voltage is directly transmitted to tt
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 failubegou suspect that there is damage to this instrument,

have it inspected by Newtons4th Ltd or our official distributor. Do not use the instrument if it is
damaged or operates incorrectly. If in doubt about safety of the instrument, turn it off and
disconect the mains lead. Clearly mark the instrument to prevent its further operation. Before us
inspect voltage probes, test leads, and accessories for mechanical damage and replace when
damaged. Do not use probesboletds if they are damaged.

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

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

Do not operate in an explosive atmosphere.

Keep product surfaces clean and Bgmove 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 ventilatioRefer to theection on rack mounting iméugial's installation

instructions for details on insthkingstrumeso it has propeentilatiorSlots and openings

are provided for ventilation and should never be covered or otherwise obstructed. Do not push
objects intany of the openings.
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Provide a safe working environméhivays place thmstrument a location convenient for
viewing the display and indicateescare 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.

INFORMAONInformatiostatements identifgtructions or commands that may save
time or provide eXtractionality.

Terms on the product

These terms may appear on the product:

Yy 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

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

The followirgymbol(s) may appear on the instrument.

= |nstrument GND

Conventions used to signify control keys, screen menu options and remote control commands :
differentiated as shown below.

control keys ACQU denoted bialicised font
menu optiommndwidth denoted byold italicised font
script commandsL S denoted byrey, bold italicised font
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Environmental compliance

This section provides information about the environmental impact of the product.

Product enrdflife 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 nwntain substances that could be harmful to the environment or human health
if improperly handled at the p&dudtof lifd.o avoid release of such substances into the
environment and to reduce the use of natural resources, we encoacggte \this toroduct

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 batteriesfdtanation about recycling options,
check
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Declaration of Conformity

ManufacturerNewtons4th Ltd.
Address: 1 Bede Island Road

Leicester
LE2 7TEA

We declare that the product:

Description: Phase Sensitive Multimeter
Model: PPA35xx Series

Conforms to the EEC Directives:

2014/30/EU relating to electromagnetic compatibility:
EN 61326:2013

EN 55022 class A

EN 61006-2:2014

EN 61006-3:2013

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

Januarp021

Jigar Patel
(Senior Engineer Newtons4th Ltd.)
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Preface

This manual covers the NewtonsRRPAlSxx Series Precision Power Analyzers

Models covered

PPAB530
PPA540 Available in ZDArmgLow Curréniandstandar80Armsersions
PPAB550
PP/A8560

Key Features

Dual screen display

Wide frequency ramy@ &10mHz talMHz

00%&%0rdg + @%rngBasi@accuracy

5 millidegree phase accuracy for low power factor applications
Up to 50Arms(1000Apk) & 1000Vrms (3000Vpk) direct input
Lowstandard, and high current versions 10Arms, 30Arms, & 50Arms versions available
Remote control via RS232, LAN, USB or GPIB (IEEE 488)
Torque & Speed inputs

37 6 Phase versions available

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

Realtime no gap analysis

Planar shunt technology

Free Microsoft Windows Software foggdeiggraphs, Excel compatible output pptions
Microsoft, (Excel, Windows, Word, & C++) are trademarks of the Microsoft group of companies

Preprogrammed application specific mod@3\Nbdt motairivesLightingallasts
Inrush current measurenRaower 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 of
36 months from the date of purchase.

In the unlikely event of any problem within 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 posskip&eticularly the serial remamd 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 webgijie://resources.newtons4tharuwhmeturn the unit. The
unit will be repaired or replaced at the sole discretion of Newtons4th Ltd.

This guarantee is limited to the cost BPAB®O0itself 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 anchlibration service. It is recommenddeP#B&00is re-
calibrated annually.

Pl ease contact vyour | ocal Distributor or t
repair and {&alibration service.


https://resources.newtons4th.com/
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General Specifications

General Specifications

Frequency Range

DC & 10mHz to 1MHz Normal
DC &.0mHz to 100kHz Range 1+2
Accuracy 0.001%

Voltage Input

Ranges 100mVpk to 2500Vpk (1000Vrms) in
ranges
20% overange ability maintains 300V
range with 240Vrms

Accuracy 1Vi 2500Vpk Range: 0.04% Rdg + O

Rng + (0.005% x kHz Rdg) + 5mV *

Range 1+2: 0.04%Rdg + 0.1%Rng +
(0.01% x kHz Rdg) +1mV*

External sensor input

0 to 3Vpk BNC connector

Range

1mVpk to 3Vpk Branges

Accuracy

Accuracy 0.04% Rdg + @% Rng +
(0.06% xkHRdg +* 3¢V

Current Input

The standard PP 4itied

models with &2&rms internal shunts are available.

with a 30Arms internal,shesiC

20Arms Shunt

Ranges

10mApk to 3B pk POArms) ih0ranges

Accuracy: Normal

Accuracy: Range 1+2

0.01% Rdg + 0% Rng + (0.6% x kHz
Rdg) + @eA*

0.0%% Rdg + 0% Rng + (0% x kHz
Rdg) #00eA*

30Arms Shunt

Ranges

30mApk thMOApk (30Arms)lidranges

Accuracy: Normal

Accuracy: Range 1+2

0.01% Rdg + 0% Rng + (0.6% x kHz
Rdg)+90CA*

0.01% Rdg + 0% Rng + (A% x kHz
Rdg)+ 3GA*

External sensor input:

1mVpk to 3Vpk in 8 ranigBNC
connector

Accuracy

0.01% Rdg + 0% Rng + (0.6& kHz
Rdg) + 3gV

* Measured fundamental value

Phase Accuracy

Normal:

5 millidegrees + (10 millidegrees X

Range 1+2:

5millidegrees + (20 millidegrees x
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Watts Accuracy

Normal: [0.1% +0.1%/pf +(0.01% x kHz)
Rdg +0.05%VA Rng
Range 1+2: [0.1% +0.1%/pf +@®x kHz)/pf]

Rdg +0.05%VA Rng

40HZ850Hz Watts Accurg [0.6% + Q%/pf +(01%6 x kHZz)/pf]
Rdg + 0®6VA Rng

DC Accuracy
Voltage
Normal: 01% Rdg + % Rng + 10mV
Range 1+2: 01% Rdg + 0% Rng 2nV
Current
Internal
20Arms
Normal: 01% Rdg + % Rng +mA
Range 1+2: 01% Rdg + 0% Rng 2McA
30Arms
Normal: 0.1% Rdg + 06 Rng 8mA
Range 1+2: 0.1% Rdg + %6 Rng 6McA
Externdhput 0.1% Rdg + 06 Rng &V
Watts
20Arms

020% Rdg + PO% VA Rng HEW
Voltage set to Range 1 o] 020% Rdg + P0% VA Rng 22W
Current set to Range 1 0| 020% Rdg €20% VA Rng Z2W
Both set to Range 1 or 2| 020% Rdg + P0% VA Rng 6:&W
30Arms

020% Rdg + PO% VA Rng 3GEW
Voltage set to Range 1 0/ 020% Rdg + R0% VA RngBeW
Current set to Range 1 o] 020% Rdg + R0% VA Rng8eW
Both setio Range 1 or 2 | 020% Rdg + RO% VA Rng +ZW

Notes:

Normal: excludes Current and Voltage Range 1 and 2
Voltage Range 1=100mV and Range 2=300mV
Current Ranges:

PPA350Q0A: Range 1=10mA and Range 2=30mA
PPA35030A: Range 1=30mA and R2rG60mA
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Total Harmonic Distortion (THD) Accuracy
YOO "YO@i i € i
D o amiio£d
® PQi i€l
Voltage:
Hi error Normal: 0.05% hi rdg + 0.1% rng + 0.005% *
5mV
Hi error Range 1+2 0.05% hi rdg + 0.1% regdt% * KHz A
imV
Current:
20A:
Hi Error Normal: 0.05% hi rdg + 0.1% rng + 0.005% *
500uA
Hi Error Range 1+2 0.05% hirdg + 0.1% rng + 0.01% * K
100uA
Current:
30A:
Hi Error Normal: 0.05% hi rdg + 0.1% rng + 0.005% *
1mA
Hi Error Range 1+2 0.05% hirdg + 0.1% rng + 0.01% * K
300uA
External Sensor Input:
Hi Error Voltage 0.05% hirdg + 0.1% rng + 0.005% *
5uVv

Common Mode Rejection

Total Common Mode &lndse effect on current channels

Applied 250V @ 50Hz O1mA (150dB)

Applied 100V @ 100kHz O nfA (130dB)

Torque and Speed Analogue Accuracy

Range +10V Analogue Bipolar

Accuracy 0.05% Rdg +05% Rng

Torque and SpePdlse Count Accuracy

Range +1Hz to 1IMHz

Accuracy 0.01% Rdg
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PPA SERIES COMPARISON

TABLE PPA1500/500 |PPA3500 PPA5500
Phases

| Maximum V & A phases |3 |6 |3 |
Accuracy
Basic V & A reading + rangq 0.05% + 0.1% | 0.04% + 0.1%| 0.01% + 0.0389
Power reading +afge| 0.1% + 0.1% 0.1% + 0.05%| 0.03% + 0.03%

Voltage Input

Direct Voltage 2500Vpk 2500Vpk 3000Vpk
Ranges 8 (1y 10 9
Direct current input options
10Arms 3MA30Apk
20AMMS 10mA:- 30ApbZ | 10mA3 0 A p

100mA 300Apk| 100mA300Apk

. |30mA1 00 A
30Arms ggg“rgﬂm(_)g?gfsk 300mA 30mA300Apk
1000Apk

50Arms 100mALO00Apk
Ranges 8 10 9
Bandwidth
AC+DC coupled DC to 1MHz DC to 1IMHz | DC to 2MHz
Selectable Low BW \' V

General features

Display

High contrast
Colour Graphic

High contrast
colour Graphic

High contrast
Colour Graphic

Processing powddarmonic
computations per second

300

600

1,800

Non volatile internal Memory | 192kB 1GB 1GB

USB port for memory drive V \' V

Plug in USB memory drive 2GB 2GB
Nonvolatile redgime clock V \' V

Torque and speed inputs S‘Sglgdg & Analog & pulsed
Analogue output V

Internal datalog functions 4 32 (2x4x4) |16 (4x4)
Datalog record storage capac| 16,000 10,000,000 10,000,000
Frequency measurement 0.02% 0.02% 0.001%
accuracy

Application modes

PWM \' V

Lighting \ \ \%

Inrush \ \ \%

Transformer \ V

Standby Power V \' V

Mechanical

Handle Adjustable Adjustable Adjustable

Tilt Multiplgposition gﬂous[it;rgﬁ Multiple position
190 Rack mount \' V

X10range modédZ Range

1+2

o



Installing youPPA3500

Checking the shipped contents

Carefully unpack yB&#8500and beck the packing list that came witingtowment
to verify that you have received all standard accessories and ordered items.

If any items are missing or damaged,quietes® 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 qigiaetive packaging farseewhen you require
to return the instrument for calibration or repair purposes to avoid transit damage.


http://www.newtons4th.com/

Operational Requirements

The PP3600 is designed to be used within the required operating environment, power, and
signal input voltage ranges to provide the most accurate measurements and safe instrument
operation.

Environmental and Power Requirements
Characteristic Description

Storage Temperature -10° Cto60° C

Operational Temperature 0° Cto%0° C

Operating Humidity 20% to % relative humidity (% RH),
Noncondensing.
Altitude 2,000 metres
Power source voltag®0V - 264VACrms single phass®VA
Input
Characteristic Description
Voltage

Voltage Internal Ranges | NormallOOmVpk 250%pk(1000Vrms)
10ranges 200mV300mV, 1V, 3V, 10V, 30\
100V, 300V, 1KV, 3KV)

(240Vrms within 300Vpk range, using 20%

range)
Internal Voltage Input 3Mohm in parallel with 5pF, 90pF common
Impedance to chassis

Internal Volta@®nnectors | 4mm Safety connector

Voltage External Ranges | 1nVpk ~ 3Vpk [BNC Connector 3Vpk Max
8Ranges = 1mV, 3mV, 10mV, 30mV, 100r
300mvV, 1V, 3V

External Voltage Input 1Mohm in parallel with 40pF, 90pF commo
Impedance to chassis

External Voltage connector Single Safety BNC




nput

Characteristic

Description

Current

PPA506GLC20Arms Shunt,
4mm Safety Connectors

10mApk ~ 3Apk 20Arms)

(10ranges = 10mA, 30mA, 100mA, 300mA|
3A, 10A, 30A00A, 300A

PPA500 30Arms Shunt, 4n
Safety Connectors

30mApk $M0Apk3DArms)

(10ranges = 30mA, 100mA, 300mA, 1A, 3/
30A, 100A, 30020000

External Current BNC Inpu
Ranges

1nVpk ~ 3Vpk [BNC Connector 3Vpk Max
8Ranges = 1mV, 3mV, 10mV, 30mV, 100r
300mv, 1V, 3V

External Current connector,

Single Safety BNC




Fitment of the PPA3500 series CarHahdik.

The PPA3300 Power Analyzer is supplied with a Carry/Tilt Handle already fitted.

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 feetusoathtst ¢ast 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.

Handle Removal

The following pictures sequéRicdb) illustrate how to remove and refit the handle if
required:

Showing unit as unpacked with handle fitted.

To remove the handle, first position as shown
left.

Fig 2



On each boss there is a lighkgyethese
need to be pressed in.

Fig 3

At the same time pull the boss and arm away
from the unit on both sides as seftwn

Lift the handle assembly clear whithe




The following picture shows the locking
mechanism on each handle boss.

Fig 6

Refitting Handle

To refit the handle, place handle above unit and with thleclygldfepregsed pull the arms
apart slightly and align with the fittings on the side of the PPA

Allow the handles to spring back and click into place.

Check for free movement of handle by depressingdiseagicynove the handle through
its whole range of movement.



Powering On your PPA3500 series

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

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

2 1

ollml

e

ARECE

12883 12712 V ) J=E elates “  PEA3500
17731 17665 17689 A L A -
33.00(

90-265V rms
50-60Hz

SOVA MAX




PPA3560 -20A4

SIX PHASE POWER ANALYSER

After a few seconds, the following splash screens will be seen on the left and right of the LCD
display

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

ThePPA500is supplied ready to ustecomes 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 bytltbiresdrcan be put into service.

See Checking yolA3500

rotal ‘ Oncepoweedon, the analgsr 0 s
15837/ 10.324plvde factory default settings from memory

location O will be displayed as
T e o e lered
133.10mA

49,945Hz

A1




Within the Power Analgzezenyou will notice several distinct areas:
1.Unit of measure and phase being monitored

2.Total measurements

3.Fundamental measurements

4.Phase angle

-10.324plde

243111

133.10mA

49,945Hz
5.1

Total Measurements = Fundamental + Harmonics + Noise

Fundamental = Fundamental Power Measurements (All Distortion Removed)

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 zoom screens; the Zoom function is described in detail



Instrument Layout

Front panel Controls

The front panel has keys for controlling the instruc@oyrt®D screens, a front USB
connector and ON/OFF switch.

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

~ i

PPA3S0O0 NaL PRECISICN POLUER ANALYZER

1. Adjustable handle
2. On/Off powsewitch
3. Left hand LCD screen
4. Right hand LCD screen
5. Front USB port for USB memory drives
6. Main keypad

7 Primary numeric fungtion
the key 3avib, E,
or® when ente
DATALOG  APP and text in a menu option.

ACQU COUPLING RANGE

1 2

g s 8Secondary function, the k
ALARM REMOTE  AUX will open tHiRANGEnenu
' - ' screen
8 9

MODE PROG




Keyboard Zones

r————————————'\
1

ZOOM REALTIME TABLE GRAPH I POWER HARM RMS

R g 4

ACOU COUPLING RANGE , START
1 2 3 \ ‘ )
DATALOG  APP MATHS STOP
4 5 6 '
ALARM REMOTE  AUX ZEROD
7 8 9 ‘ )
SYS MODE  PROG DELETE ENTER TRIGGER
+/- () . )

DISPLAY 4 d

9.Power Analyzer mode selection keys
10.Screen display function keys
11.Alphanumeric and measurement settings
12.Menwselection and cursor controls

13.Measurement control keys



Screen Area

49,223

220.89
0.2228

124,58
17731
33.000

207.57
~-215.34

Ol P
Irange: pling:ac+dc /range: 300l/

phase 2 SUML

48,087 145.68 voltage
226.08 674555
0.2127 0.2160

127.95 127.12
1-7670 1.7689 current

At 30.00ms
207.64 :
-220.91 -658.63 10.00¢ s/div

In the screens shaatiove, eaatolumn of results refers to the phase noted at
the top of the column, with column 4 showing the SUM & phases 1

1. Main results display, the contents of this area are context sensitive to the type
of instrument MODE selected.

2. Settings area, this displaysdleetedlode, Application, Coupling and
Bandwidth selected.

3. Left hand or No.1 screen
4. Right hand or No.2 screen
5. Oscilloscope display

Top rowdisplay & application control keys

ZOOM REALTIME TABLE GRAPH POWER HARM RMS

4§

/ 7 /




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

Application mode direct accesstkePOWER, HARM, RMISCOPEkeys

allow direct one key access to the appropriate application menus for setting up the
instrumenthey also provide the Sl unit prefix multipliers when entering numeric
values(i, m, k, & M)

Zoom

The zoom key enables up to 4 parameters on any of the real time displays to be
chosen to be magnified to one of three increased sizes to highlight important
readings.

Pressing treoonkey cycles through the five stages as shown

C

NozoomE Select data for zoBmzoom level 1>

No zoomE zoom lev@E zoom level

In any Realime screen with no zoom applied the results will be displayed as
shown herdll theneasurement parameters and their values are sihesame



Press th&Z OOMey to view the presently selected date@mlidflashing
highlight b¢s)) as shown below

To set which parameters are to be displayed in the larger font size, first return to a
no zoom condition by presksgOOMey until no parameters are highlighted
as above

Each parameter that you tedve highlightéal zoom display can be selected

by using th2 ,j @, & keysThej &¢ keysallow the selection of the

parameters and will if continuously pressed cycle from the top to the bottom and
back to the top again. Similarly,&fekeys will swap frome column to the

other, Total and Fundamental in this case shown below.

SELECT DATA FOR ZOOM

mlAr




If theDELETIey is pressed all the selected parameters will be deleted for the
zoom functions. The topmost left parameter is then highlighted by a flashing white
box,as seen abovayt it has not been selected for zoom il Eikey is

pressed and the highlight box stops flashing and turns solid red as the cursor
moves to the next parameter

It is not necessary to have to select four parameters. Each solid highlight signifies
that the parameter will be zoomed when the ZOOM key is pressed. If a fifth
parameter is selected, the first parameter will be deselected.

The PPA3500 supposisghranters in zoom levels 1 & 2, zoom level 3 only

displays the first 3 parameters selected.

By default, each instrument mode has the most useful parameters set for zoom at
boot up, these of coursebeachanged by the user and saved to a particular
program lation for subsequent recall. Loading program 0 will reload the standard
default settings for the zoom selection.

Shown below are examples of each zoom level.

The first zoom level enlarges the parameters selected in the previous view, while
leaving the remainder at the original size.

Zoom level 1

24334
3.1950mA
49.937Hz




The second levekobm now only displays the selected parameters to be
displayed.

Zoom level 2

PH1

total
Wdtts

rms
voltage

rms
current

frequency

Zoom level 3

The third level is now at maximum magnification, another poeskef the
will return to the original display of all the parameters with no zoom selected.



Defaultoom selections

Mode Selected Defaul Parameters

Power Analyzer| Total Watts | rmsvolage | rmscurrent Frequenc
Impedance Metq Impedance orinductance or Capaitance|

Power Integrato| TotaWh Total VAh Pf Avg Total Ah
Harmonic THD voltage | THD current

Analyzer

Oscilloscope

True RMS rms Voltage | rmsCurrent
Voltmeter

Phase Meter Gain dB Phase

Thezoonkeyhas a secondary function when setting the alarms

Real Time Data Hold

The Realifhe key hasvofunctions, its primary function is to switch the active
screen to a Real Time Wtiem a menu or tabular results screen. The second
function is to activate data hold when in a real time display.

When ineal timdisplay mode, the data on the display can be held at any time by
pressing tiREAL TIMEey. WheHOLDs activated the wdd@LDreplaces

the time display dtashes in the toght handorner of the display as shown

above in a magnified view of the top right corner.ofy _ the screen.

phase 2 phase 3

Press thREAL TIMEey again or tREOMEBrSTARKey to releas¢OLDin
this casdslOMEandSTARkeys do not have their normal fun€i@rging
mode also releaseshbéifunction.

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

Table& Graph keys

TheTABLEX GRAPHteys are used to display tabular and graphical results from
datalogging of the Power Integrator or the harmonic analyzer modes.

Each successive press of either key will cycle through the parameters being logged
either in the tabular format witfakhekey or the graph will change with each
press of th@raplkey.



WHANER:;

Main features of the graph display

1.

Y-axis label. Treeows thappewalue fothechosemparametethe value
displayed is auto rangealch of the three phases which are colouyr coded
yellow=ph1, Purple=ph2, and Cyan=ph3

Parameter being measured, this cycles through the available parameter
dependent on the mode selected at each preSRoRHey.

Y-axis lower value label

X-axis label displays elapsed time of integration in théoimatving
HH.MM:SS

Trace/graph key colour coded per phase.

Measurement Control Keys

. TRIGGER




Start keylhis key hasany functions that are coseesitive.

TheSTARkey assumes the following functions.

Mode | Settings | Action
Datalogging Disabled
Any Screen print REMOTE Hold stakeyin for approx. O
menu set 1dSB memory | s then releas8creen shot
stick saved to USB stick
Power Integrator None Starts power integration
Any Real Time Displ HOLD selected by pressin Releases Real Time displa
active REAL TIMEey from Hold
Scope None Initiates Sing&hot Trigger
Datalogging Enabled
Datalogging | None | Initiates Datalogging

StopkeyThiskey idual usenly

It isused to hdlbtgging in Power Integrator mod#ataldfgging enabled, it
will stop the logging untisih&Rkey is pressed again

Zero keyThis key is dual usdy.

It is used to reset any currently running power intelggatioot in power
integrator mode it is used for manuabagrensation as described below.

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 ti@Coffset in the input amplifier chain can be manually invoked with
theZERCkey, or over the RS232 witR E=R©ommand. THXCoffset trim
measures tHaCpresent 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 remBiGwifset is precisely measured and stored

so that the measurements can be compensated by an appropriate algorithm in the
instrument firmwaReal timeneasurement is not possible while the autozero
measurement is in progress so this repeated autozero function can be disabled via
the SYSTEM OPTIONS menu.



= @

DELETE

]

44

. Menu navigation keys, the four directional arrow keysuaposayltheir

main function is to navigate the menu options and drop down choices, in scope
mode they are useddaatrol cursors and tirase / measurement per
division respectively

Back/Delete key, this dual use key is used to edit alphanumeric entries and
also to navigate between screens that have additional sub screens.

. Home/ESC key, this dual use key will enable the user to return to the selected
application start screen draes been adjusted or will escape from any
screen view and return to the selected application home screen

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



Dual Display Screens

The PPA3500 range of power analyzers is unique amongst the whole range of N4L
power analyzers, in that all PPA3500 models have dual side by side LCD screens.

The PPAZ®serief power analysers covers phage applications in both
low currerfLOArmsindstandardnoded(30Arms)Available in 3 to 6 phase
configurations onlye phase inputs are associated with two groupaywhich
be independently configured for differemhadiesgr mée synchronised
together into a single wirinde.Each screen is dedicated to a single group.

Group 1 is controlled via the left hand screen and Group 2 the right.

For example, some combinations availablehase mhodel are:

Group 1 Group 2

4 phase n/a

3 phase 3 wattmet{ Single phase

3 phase 2 wattmet{ 3 phase 2 wattmet

245,861/ '
133.78mA g . current
49.950Hz

10.00ms/div

aduvanc

For each group, the voltage and current ingintsltareously sampéend

the data is analysed intiead by a higgpeed DSRIigital signal processor). A
separate CPU (central processing unit) takes tfr@nmesaswo DSPs for
display and communications. Aeéneof the system is an FPGA (field
programmable gateay) that interfaces the various elements.

The dual screen functionality of the PPA35xx gives the user the capability to
display the same measurement data in two different formats at the same time. The
screenshot above is taken fidphase PPA3540, Hueeen on thepleft is



displaying real time power measurements, whepaghhband screen is
displaying the scope trace ofith&/oltage and Current.

The bottom pair of screens shows the ACQU settings for the displays on the top
row.

N. B. Both the screens on the bottom ro
this manual to make the settings clearer, in reality only one sérden carebe

and able to be edited at a time. The live screen is designated by the thin grey line

at the bottom of the scTheseon/Entekhe secon
£ £ / Delet&eys are held down for approx. 1.5 seconiishitetween the

firstand thesecond screen.

In the example below screen 1 is active and theiglecbadd screen is
Afgreyed out o and c anNextt/ Entioey wdl changpeed. A |
the live screen to the right hand side, as can béhedewen screenshot.

aduanced options >

advanced options >

In addition to show the chastatgs of each scretaxt colours are used to
signify further information and activity status.

Screen colour coding

The menu screens use a colour code to convey the status in a convenient and
simplenanner.

Yellow text signifies normal menu parameters that can be edited and set to specific
values, either by direct entry of a value or selection from a drop down menu.
Changing a yellow parameter in the left hand screen has no effect on the
corresponding paraan@n the right hand scesshvice versa.

Conversely if a parameter is changed in the live screen and then the focus is
swapped to the other screen and any text is showing in red, this signifies that the
parameter is common across both screens.

Blue is used to signify that a parameter selectionighrihalidurrent settings
applied.

Turquoise signifies a label or instruction.

Grey is used to denote the status of the screen. The grey line at the base of either
of the screen signifies that the screen is currently active, and parameters can be
edited. Whereas grey text signifies that the screen is inactive, and parameters
cannot ® edited.



a k~ 0N PF

XYY

Turquoise text for the menu title and the screen label

Red text for parameters that change in both groups when changed in the other
Yellow text for normal parameter descriptions and editable values

Grey text and line for live sctegignation and screen navigation labels

Blue text for options that are not available due to current settings, by changing
the grouping in the ACQU menu the allowable options shown in the second
screen shot below halanged.

»» hold MERT

REMENT SETTIN
1



Rear panel connectors

1. Current input connecti®fshannel dependent on model. Internal
connections are via 4mm safety plugs, external connection via safety BNC
connector.

2. Voltage input connectiecBsBannel dependent on model. Internal
connections are via 4mm safety plugs, external consattiyrBNeC
connector.

Chassis ground terminal.

Extension connection port via 15-8aly €nnector.
Torque, Speed & Symonnections via BNC connections.
|IEEE488 (GPIB) port.

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

LAN/Ethernet port.

© © N o o b~ W

10. Auxillary DIN connector
11.1EC 60320 C13 mains inlet socket

A WARNING:he BNC safety connections (ltegxd9, \Axtmust be connected
with touch proof safety BNC &satihese can carry dangerous levels of current.




PPA3500 Numeric key functions

Key & Sub
Categories

Description

ACQU

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

Grouping:

Select appropriate Phase Grouping configura
measuremeanalysis to be displayed

1+2+3: 4+5+6

Selecting this grouping allows the user to confi
PPA3560 as 2 x 3 Phase Power Analyzers with
configuration separate to each other

1+2+3+4

4 Phase Power Analyzer Mode. Configunasimaroént
parameters will affect all 4 phases simulta
|l ndependent ranging ca
range configuration of each Phase individually

1+2+3+4+5

5 Phase Power Analyzer Mode. Configuration of in
parameters will affect all 5 phases simulta
l ndependent ranging ca

range configuration of each Phase individually

1+2+3+4+5+6

6 Phase Power Analyzer Mode. Configuration of in
parameters will affect all 6 phases simulta
|l ndependent ranging ca

configuration of each Phase individually

1+2+3: 1+2+3

Selecting this grouping allows the user to confi
PPA3560 as 2 x 3 Phase Power Anajlparing differe
functions to be viewed on any phase simultaneous

Select appropriate wiring configuration for mea
analysis to be display@dring is only available for
groupingsi+2+3:4+5+6 & 1+2+3:1+2+3

Display Screen
1

Grouping set t@+2+3 : 4+5+6

SingléPhase 1

In single phase 1 configuration, (phase 2 & phase)
are disabled and the selected phase acts as a ¢
independent single phase power analyzer

2 Phase 2
Wattmeter

In the 2 phase 2 wattmeter configuration, the vol
measured relative to each individual phase inpu
single frequency reference selected within the f
reference parameter

3 Phase 2
Wattmeter

In the 3 phase 2 wattmeter configurations, the vol
measured relative to phase 3. Typicallyaskel voltag
input is connected across phase 1 and phase 3, an
voltage input is connected across phase 2 and pha
measuring phase to phase voltage directly. Phasg
current inputs are connected normally. There is n
measte the current in phase 3 as phase 3 has ng
relative to itself so the power contribution is zer
mode, the neutral channel displays the synthesize
current. The advantage of this connection methoo
phase power can be meswith only 2 wattmeters

3 Phase 3
Wattmeter

With the 3 phase 3 wattmeter configuratior
measurement phase is connected to a phase of the
the voltage low inputs measuring to neutral. In th




phase to neutral voltages are measured directly &
to phase voltages are also computed

Single Phase 2

In single phase 2 mode, (phase 1 & phase 3) ir]
disabled and the selected phase acts as a cg
independent single phase power analyzer

Single Phase 3

In single phasenode, (phase 1 & phase 2) inpu
disabled and the selected phase acts as a cg
independent single phase power analyzer

3 Phase 2
Wattmeter + PH

As above (3 phase, 2 wattmeter) but with the opti
PH3 as an independaater i.eusePH3 to measure a
bus plus Phasebds 2 & 3
PH3 can be set as an additional connection for ]
Speed to supplement the existing "EXT" BNC conn
the rear panel. This mode essentially facilitates ing
frequency synchronisation of PH3

Display Screen
2

Grouping set t@+2+3 : 4+5+6

Single Phase 4

In single phase 4 configuration, (phase 5 & phase
are disabled and the selected phase acts as a ¢
independent single phase power analyzer

2 Phase 2
Wattmeter

In the 2 phase 2 wattmeter configuration, the voli
measured relative to each individual phase inpu
single frequency reference selected within the f
reference parameter

3 Phase 2
Wattmeter

In the 3 phase 2 wattmeter configurations, the vol
measured relative to phase 3. Typically, the phase,
input is connected across phase 1 and phase 3, an
voltage input is connected across phase 2 and pha
measuring phase phase voltage directly. Phase 1
current inputs are connected normally. There is n
measure the current in phase 3 as phase 3 has n
relative to itself so the power contribution is zer
mode, the neutral channel disptaggrithesized phas
current. The advantage of this connection methoqg
phase power can be measured with only 2 wattme

3 Phase 3
Wattmeter

With the 3 phase 3 wattmeter configuration
measurement phase is connected to a phase of the
the voltage low inputs measuring to neutral. In th
phase to neutral voltages are measured directly a
to phase voltages are also at@up

Single Phase 5

In single phase 5 mode, (phase 4 & phase 6) ir
disabled and the selected phase acts as a co
independent single phase power analyzer

Single Phase 6

In single phase 6 mode, (phase 4 & phase 5) ir
disabled and the selected phase acts as a co
independent single phase power analyzer

3 Phase 2
Wattmeter + BH

As above (3 phasey&ttmeter) but with the option t
PH5as an independemeter i.euse PBito measure a [
bus pl W&5tdneassre &3gphase inverter o
PH5 can be set as an additional connection for T
Speed to supplement the existing "EXT" BNC conn
the rear panel. This mode essentially facilitates ing
frequency synchronisation 6f PH




Group 1

Selecting Group 1 will allow theoudisplay a second
set of measurements or scope screen from an
configured within display screen 1, for example scr|
display all power measurements fowlflldt screen
displays the input signal of the same phase via t
menu, as shown within the screenshots below.

{aldall

22.117W

247.25V
170.58mA
90.014Hz

Display Screen 1

current

Display Screen 2

Speed

In normal acquisition mode the window over w
measurements are computed is adjusted to give g
number of cycles of the input waveforresiite fror|
each window are passed through a smoothing filt
are 5 prget speed options that adjust the nomina
the window, and therefore the update rate and time
of the filter. Greater stability is achieved at a slow
atthe expense of a slower update rate

Very Slow

Update rate = 10s. Results window size will updatg
seconds

Slow

Update rate = 2.5s. Results window size will upd
2.5 seconds

Medium

Update rate = 1/3s. Results window size will upda
per second

Fast

Update rate = 1/20s. Results window size will u
times per second

Very Fast

Update rate = 1/80s. Results window size will u
times per second

Window

The window application will allow the user to input
speed settings different to any of thesét [zetting
above

Smoothing

Smoothing filter will gather the data and average
sliding window time scale. This is very usefl
gathering data which could be affected by nois
speed above has its own time constant for filtering
updates

Normal

With Normal smoothing appiied following upds
windows will apply to the relevant speed selecte
=0.05s, Fast = 0.2s, Medium = 1.5s, Slow = 125
=48s




With Slow smoothing selected all results are X4

Slow . .
than in normal smoothing mode
None With n@emoothing selectednthay computed results
the data update will be dictated by the speed only
Smoothing
Response
The smoothing response
where the filtering d
Auto Reset response to a significant change in data such as f
voltage, and current levels. This speeds up the re
the instrument to changing conditions
Auto reset can be disabled so that the filtering ha
Fixed Time time constant, which \_/vo_uld have an expone_ntial
to a step change, this is useful for PWM inver
evaluation where variable frequency tracking is re
Frequency The frequency may be measuredifhamnf the inputs;
Reference
Voltage Select Voltagedsetect frequency from the input volt
Current Select Current to detect frequency from the input (
This second frequency reference is only applicab
Frequency groupingsi+2+3:4+5+6 & 1+2+3:1+2+3
Reference On a muighasdanstrument, any channel may be s€

for the frequency measurement

Display Screen

Phase 1 Select this option to detect frequency from phase
Phase 2 Select this option to detect frequency from phase
Phase 3 Select this option to ddtecuency from phase 3
Display Screen |
Phase 4 Select this option to detect frequency from phase 4
Phase 5 Select this option to detect frequency from phase
Phase 6 Select this option to detect frequency from phase ¢
Phase Angle Phase angle measurements must be made with
Reference to a specific input

For display screen 1, Phase 1 voltage is by defa
Voltage the in_put referendeannel. _

For display screen 2, Phase 4 voltage is by defa

the inputeference channel

The phase angle reference can be set to curren
Current useful if operating the instrument with only curre

or with low level voltage inputs

Frequency Filter

A parallel digital frequéoaypas§iltermay be selectg
to filter out the HF carrier component of a PWM
ensuring measurements are carried out on the fur




frequency, further filter settings for PWM wavefor
found within the APP/PWM section

Off No frequency filsedected

Fundamental Select for Fundamental Frequencies above 1kHz
>1kHz

Fundamental Select for Fundamental Frequencies below 1kHz
<1kHz

Low Frequency

Normal frequency measurement is from 5Hz up
that there is not a very long delay if meaguiihgre i
a low frequency option that extends the fre
measurement down to 20mHz. This low frequen
also applies a digital filter, which can be usef
measuring in a low frequency, noisy environment

Off

Select to switch this motfe

On

Select to switch this mode On




Wiring configuration

In thesingle phaseodes the other phase inputs are completely ignored and the selected phase
acts as a completely indepesdwyi¢ phagmwer analyser.

In the 3 phasewattmeter 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 volésge directly. Ph

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 3 phase instrument to simultaneously measure the powe
of a single phase input (3 phase 2 wattmeter + phase 3 configuraliony direct
measurement of efficiency in a 3 phase motor drive or 3 phase inverter application. The frequenc
reference for the independent phase 3 may be selected to be voltage or current. In this mode,
frequencies up to 1kHz can be measuredsatB.ph

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 includes Blta Type A and Bilta Type B options in the Power Analyzer
mode menu options.

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



Wiring diagrams

Single Phase
Hi A Lo

L Hi
L
0
A
D

N Lo

Hi

Lo

Lo A
Two Phase Two Wattmeter
Hi A1 Lo ® +
L Hi
L
1 A
D
Lo
L
0
N @ L 3 9 A
D
L
0
A
D

| o

\f\ C\I/’)
‘ Hi A2 Lo

Hi

O>»0r




Three Phase Two Wattmeter Delta connection

H Lo
] 1
Hi
Vi
Lo
Lo/\}\ Hi
2
W &
2 2 /
3

Three Phase Three Wattm&i@r connection

H oA, Lo



Three Phase Thiattmetar Simulated neutrabtar connection

HopL Lo

1

Hi Lo
2 2

Hi Lo
S Az

On amulti phasénstrumentall the phases usually use the same input confirol data
internal/ external, scaling factor etc. | t
be set up differently. This is useful if different scaling factors are required ftg external shun
one phase is using internal shunt when others are external.

Instrument wiring

Please refer fmpendix for physical PPA connection diagrams.

Conversion Settings

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

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



It is not possible for the instrument to detect the wiring configuration used to connect the
i nstrument to the motor [/ DUT. Al Aconvers
the correct option is selected from the menu.

Selecting an incorrect conversion option with respect to the actual wiring configuration used wil
result in incorrect computations being performed. Negative values can be expected in 3 phase :
Wattmeter mode but can be displayed in other wiringuitbale s&toorect conversion option

be selected.

A INFORMRMNONSelect Dek@tar for Delta wiring configurations and selzeltStar
Star wiring configurations.




ADVANCED

OPTIONS

Name

This is user editable in the same way as Uske Data
default is SUM1

DFT Selectivity

Analysis of tliendamentabmponent uses a DFT (Dis
Fourier Transform) algorithm. The selectivity of
analysis is a compromise between noise reje
frequencies close to the frequency of the func
component and the required stability of the fr
compormt

Normal Default settings for the fundamental calculations
Selecting Anarrowod incr
(reducing the effective bandwidth at each componeg

Narrow has the effect of improving the noise rejectioholvdoe

require that the frequency of the fundamental com
more stable

Ignore Overloa

the instrument onto a higher range than is necessa

the signalding measured is not genuinely over range

In a noisy application any spikes present on the signha

signal being measured. If the nature of the spurious
such that they do not contribute to the measuremen
safelybe ignored, then the range can be manually s
appropriate range for the signal to be measured
instrument can be told to ignore any overload. If using
it is wise to check the signal on the oscilloscope to bg

off

Select to switch this mode Off

On

Select to switch this mode On

Frequency Lock

In a very noigpplication, where the frequency of the s
known but the instrument is unable to measure the
even with PWM filters or low frequency mode filters
is possible to manually enter the frequency to be
analysis

Utilises N4L unique signal processing techniq

Normal fundamental frequency synchronisation including hy
increase frequency noise immunity
Constant selection will allow the user to overwrite th

Constant measured frequency with the known frequency. Th
frequency is then used for all the analysis and the fre
the input signal is not measured

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

Minimum Manually set a minimum frequency for analysis dete

Frequency Default setting is 500rffREmge =10mIiH500HZ)

High Speed T(I)%h speed mode can be selected for data log speed

ms
Disabled Disable high speed function
Enabled Activate high speed data log function




Watts

Signed Signed parameter

Absolute Watts magnitude typically used for power integration

Synchronise

Window

Enabled Updates at fastest of the two window speeds

Disabled Updates at slowest oftthwindow speeds

Normalise Selecting the Normalise Reference function adj

reference scale factors on each current channel so that they
same as phase 1. The reference can be either th
measured on phase 1 or if there is a reference CT
connected to the extermput of phase 1 voltage
used as a reference.

Disabled Normalise function is disabled

Voltage Selecting the Normalistageeference function adjusts
scale factors on eaabitagechannel so that they read
same as phase 1.

Current Selecting the Normatiserenteference function adjusts
scale factors on each current channel so that they
same as phase 1. The reference can be either th
measured on phase 1 or if there is a reference CT
connected to the external input of phase & @0
used as a reference. m‘

Coupling

There are three coupling optiasonly, AC+DC, or
only. AC+DC coupling is the default option and shou
where possible. AC coupling should be used for n
signals that are biased @Cdevel (such as an ampl
operating on a single supply or the outp@REH). DC(
coupling should be selected when making DC meas
as it prevents noise from resetting the fre
measurement algorithm. The coupling option does
the bandwidth of the instrument only the frdqtestion

ac + dc

Will allow bothC andDC signals to be calculated i
measurements

ac

AC Coupling only allévzsignals to be measured an
filter out dAdCcomponents

dc

DC coupling should be selected when mak
measurements as it prevents noise from reset
frequency measurement algorithm, the bandwidt
instrument is not affected. When DC coupling is
ADynami co Fr equencsyshduldio
be used.

Bandwidth

The bandwidth setting dictates the frequency rang
instrument. This selection sets an inline analogue filtef
selection




Coupling set to
ac+dc

Wide DCi
1MHz)

Wide bandwidth will offer tharigk of frequency compor
available for analysis

Low DC-
200KHz)

Low bandwidth may be useful in noisy applications fc
where there are switching spikes superimposed on the
of interest. The switching spikes may push the input
onto a higher range than is necessary for the mea
Selectingpv bandwidth puts a hardware filter in the a
input path to eliminate unwanted high frequency comj

dc (de 5hz)

The DC only bandwidth option appliéaczurate low pal
filter of around 10Hz to reducdkGhkignal. This is particul
useful when accurately measuringGleentent of aAC
waveform such as the output of aUdP&(ruptible Pow
Supply). A 50Hz or 60kZsignal would not be remc
entirely so that the measurement may still be synchror
waveform, but the amplitude would be greatly reduc
the instrument would be on a more appropriate ram@
component

Coupling set to
ac

Wide (5Hz See previowsibsection
1MHz)

Low (5Hz See previowsibsection
200KH2)

Coupling set to
dc

WideDC- See previowsibsection

1MH2)

Low DC- See previowsibsection

200KHz)
Insignabr ocessing, a NFI LTHE

Noise Eilter removes frpm a sigr}a! some unwante_d component
The noise filter is a digitally selectable in line filter whi
the bandwidth of the processed signal

Off Select to switch thnede off

On

Select to switch this mode on




The following screenshots are taken fr
PWM applicatiorode.

current

10.00ms/di

Noise filter set to OFF the scope display shows a PWM switching Voltage waveform
with noisdistortion.

1.000kHz

Noise filter activated and bandwidth set to 1KHz the Voltage waveform is now
displayed and is smoother andsmas®idal.

RANGE ‘ Input channel options

Voltage Input

The internal voltage attenuator selects the 4mm co

Internal on the reanf the instrument and has a max input of 3
An External Sensor / Shunt can be connecteq
External . : o
instrument which will give the operator more ver
Attenuator

selecting the Input ramgguired. Note: if this optid
selected then the resulting data is scaled by the aj
value within the attenuator and scale factor sub se
input of 3Vpk

(Forconnection
to a HF shunt)
etc

A CAUTION.

Input Connectioitsscritical that the 4mm inputs and BNC inparth &PA
input channel are not connected éxtanyal circuit at the same time.

YouMUSTonly us&ITHERhe 4mnORtheBNC
connectionNOTboth, this applies to both Vadtagi€urrent inputs.

Autoranging

Default setting. Full autoranging will be selec

Full Autorange implemented within the instrument




Range up only

Selecting this option will allow the test being carr
find the highest range via peak detection and ho
range. Once this value has been found another te
carried out by pressing the "Triggavhich will resta
from the minimum vdioretheset parameter ustor
"LowO0 Frequency measur

Manual

Selecting this option will allow the sseufthe rang
from the configured measurements available, thig
for inrush testing when aamédysis range change is
desirable

Minimum Rangg

Preset Input Voltage minimum range

100mV

Minimum Input Voltage range will not be below 10(

300mV Minimum Input Voltage range will not be below 30{
1V Minimum Input Voltage range will not be below 1V
3V Minimum Input Voltage range will not be below 3V
10V Minimum Input Voltage range will not be below 10
30V Minimum Input Voltage range will not be below 30
100V Minimum Input Voltage range will not be below 10(
300V Minimum Input Voltage range will not be below 30{
1kV Minimum Input Voltage range will not be below 1k
3kV Minimum Input Voltage range will not be below 3k
ScaleFactor Manually set the scale factor required, normally

conjunction with current transformers

Current Input

Internal

The internal current shunt selects the 4mm conng
the rear of the instrument. Max Apk is dependent uj

type.
LC (20A rms) $tandard (30A rms)

External Shunt

An External Shunt can be connected to the instrun]
will give the operator more versatility in selecting
range required. Note: if this option is selected
resulting datassaled by the appropriate value witl
scale factor and shunt value sub section

Autoranging

Full Autorange

Default setting. Full autoranging will be selec
implemented within the instrument

Range up only

Selecting this option will allow the test being carr
find the highest range via peak detection and ho
range. Once this value has been found another te
carried out by pressing the "Triggeshich will restd
from the minimum vdbreheset parameter

Manual

Selecting this option will allow the user to set up the
range from the configured measurements availabl

Minimum Rangj

Preset current input minimum range

10mA L(
Version Only

Minimum Input Curmanige will not be below 10mA




30mA LC, Std| Minimum Input Current range will not be below 30r
100mA LC, Stg Minimum Input Current range will not be below 10(
300mA LC, Stg Minimum Input Current range will not be below 30(
1A LC, Std| Minimum Input Current range will not be below 1A
3A LC, Std| Minimum Input Current range will not be below 3A
10A  LC, Std| Minimum Input Current range will not be below 104
30A LC, Std| Minimum Input Current range will not be below 304
100A LC, Std| Minimum Input Current range will not be below 10(
300A LC, Std| Minimum Input Current range will not be below 30(
1000A Sty
Version Only

Minimum Input Current range will not be below 10(

| Scale Factor | Manually set the sdalgtomsrequired \

Independent Enabling this parameter allows the user to select
Ranging range menu for each individual Phase

RANGING Once
independent
ranging has
been enabled,
the display will
change from
Ranging to
Phase 2
Ranging.

RANGING By using the

&na keys, the
menu can be
switched
between phases
in any single
group.

ent ranging

< phaose 1 ranging




< phase 4 ranging phase & ranging >

Similarly, by changing the active screen to screen 2 (RHS) and enabling
independent ranging, the
£ &wn keys will switch between phases 4, 5, & 6 as shown here.

Datalog

Interrogation and extraction of information resultiy
test log in a specified time scale and at a set spee
Disabled No memory selected

Instruments internal memory selected for data stg
RAM
offers the fastest performance
Internal Utilises 500MB internal Flash memory
USB memory| External USB menwstigk selected for data storage
stick

Mode Application function to be selected
Using the Normal Application, the default settings
Normal instrument will be applied to all measurements,
general measurements
Default All default parameters will be selectedENR&RS
Settings pressed

The nature of the waveforms in a PWM mot
application makes measurement of the funqg
frequency difficult. The application mode for PW
drives applies a selectable filter which is a parallel ¢
PWM Motor | and will not affect the banklwidihe instrument; it is
Drive used for frequency detection. The best filter to use |
application should be selected by experiment. The
not change the measured data at all. PWM applica
also allows torque and speed to b@sepuUsly measut
so that efficiency can be computed

Default All default parameters will be selectedENR&RS
Settings pressed

Frequency | Pre selectable filter options 64Hz, 250Hz, 1KHZ
Filter 16KHz, 64KHz, 250KHz

Frequency | Select which parameter frequency reference will be
Reference | fromtheinput sign&voltage, current or speed input)
Low Can be selected as,mamall
Frequency | enter the minimum frequency required




Minimum
Frequency

Manually Input a value to allow the results window
automatically if the fundamental frequency time
longer than the time period of the data

setting is 500mHz

Torque +
Speed

Power Measurement function can be set to dig
enable to measure the desired function from torglog
& speedpulsed spedlanalogue torqumilsed torque
analogue speear pulsetbrque and speed

Once enableal scale factandoffset will require settin
relation to either Voltage or Frequency

Efficiency

Efficiency can be measured between selected chal
the drop down mesoices.

Lighting
Ballast

Electronic lighting ballast waveforms consist of
frequency carrier signal modulated by the line fr
The instrument measures the line frequency inde
of the input waveform frequency and synchron
measurement period to the tegudncy. The car
frequency measurement ignores any "dead band" ¢
zero crossing of thEline to compute the actual swit
frequency of the ballast. Both the frequency measu
input waveform and the frequency of the line
displayed, the output of the ballast should alv
connected to Phase 1

Default
Settings

All default parameters will be selectedENA&RS
pressed

AC Line

Manually set tA€input line for frequency detection

Frequency
Tracking

Selectable tracking speed from drop down menu

Efficiency
(Onlyavailable
with the
following
wiring choice
1+2+3:4+5+6
or
1+2+3:1+2+3

Efficiency can be measured between selected char
the drop down mdbisabled, next phase / phase, pl
next phase, group 2/ group 1, group 1/ group 2, n
/ sum, sum / mechanical, phase 3/ sum, sum / ph:

Inrush
Current

Inrush current (surge) requires very fast sampling
the highest instantaneous value. Measurements
made undeconditions of manual ranging and w
voltage applied to the instrument. Then when th
switched on the highest peak value can be detec
peak current is unknown then a minimum of two te
be performed, one to set the ranga secbnd test
capture the inrush current

Default

Settings

All default parameters will be selectedENR&RS
pressed




Minimum Select the minimum current range applicable from

Range down menu
Allows PCIS inrush switch usée for measurement
Inrush Current. If selected phase offset and wavef
for results will require setting

- Swich phase offset i$00315in 45 steps and the swit

Auxiliary : :

Device on cycle is selectable from continuous, half cycle &
cycle.

Alternatively, one of the ADI40 analogue 1/O units
chosen.

Large power transformers operate at very low po
(<0.01) and the phase accuracy is critical to meg
losses. Powetransformer application mode set

Transformer . : . :

Mode configuration options to the optimum for phase acc
AC+DC coupling range lock across phases. The te
can be monitored at the same time by connecting
temperature senmsgpotr to f

Default All default parameters will be selectedENR&RS

Settings pressed

Rectified This can be set to absolute or normalised

Mean
To minimise standby power, some devices ope
Ador mant 06 mode vdiawnr form ¥
supply when needed. These devices draw very litt
for most of the time and then draw a larger current f
cycle to charge a reservoir capacitor. This pattern i
on an irregular basis. Most of the power consl
devices in this mode is taken in the periodic high¢

Standby

Power cyclles s.o to .accurately measure.the power drawn
devices; the instrument synchronises to the power
for the analysis but extends the measurement wing
irregular period bfgher energy pulses. Because
instrument samples in true real time without any
data is missed, and every power cycle is captu
important that ranging is set to manual or up only at
so that the power cycles are not misisecadingccurs

Default All default parameters will be selectedENh&iRiS

Settings pressed

Low Select AOno or AOffo if

Frequency

. . This mode is used when calibrating the instrument

Calibration
software

Default AC | Select to calibrate ByChighlighting and presSNER

Settings

Default DC | Select to calibr&€ by highlighting and presSNgER

Settings




Formula
Disabled No maths formula is selected
(terml + term] Sum of (term1 + term2) divided by sum of (term3
/ (term3 +
term4)
(term1 + term] Sum of (term1 + term2) multiplied by sum of (termj
X (term3/
term4)
(terml x termg Sum of (term1 x term2) divided by sum of {ezmd3
/ (term3 +
term4)
Note: Selection of ATE

Alarm 1 Data | Alarm on selected parameter and thresholds
Zoom 1 Zoom 1 parameter 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 Type
(Alarm 1)
Disabled No alarm
Linear IIi:rrnei?uency of beep increases linearly as value re
Alarm if high| Alarm will soundalues exceed a threshold
Alarm if low | Alarm will sound if values fall below a threshold
Outside Alarm will sound if values are outside a permitte(
window setting

. . Alarm will sound if values are within a permitted
Inside windo ,

setting

Alarm 2 Datg Alarm on selected parameter and thresholds
Zoom 1 Zoom 1 parameter 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 parameseiected for alarm threshold
Alarm Type
(Alarm 2)




Disabled No alarm

Alarm if high | Alarm will sound if values exceed a threshold
Alarm if low | Alarm will sound if values fall below a threshold
Outside Alarm will sound if valuesatside a permitted win
window setting

Alarm will sound if values are within a permitteq
setting

Inside window|

Alarm Function

The PPA3500 has two independent alarms that can be read remotely or can
generate an audible sound. Each of the alarms can be triggered by comparison to
one or two thresholds:

sound the alarm if the value excéledtshold.

sound the alarm if the value is béhtogshold.

sound the alarm if the value is outside a thviestuold
sound the alarm if the value is inside a thwestmid

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 selected for zoom

TheALARMnNenu screen sholatow.

ALARM OPTIONS 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

e | O program an alarm,

first select the functions fadbm; up to four measurements can be selected for
the

display, the alaoan bepplied to any of them; then pteSBRMo invoke the
alarmoptionsmenu



ALARM OPTIONS Select which of the
_ zoom functions is to be
ety Feor used then slect the
i ' type of alarfrom the
five choices displayed
in the drop dowst.

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., if alarm if high is chosen then the high threshold is displayed, conversely when
alarm if low is chosen then the low threshold is displayed. If a linear, inside window
or outside window option is chosen, then both the high and low thresholds will be
displayed.

In this caseutside
windowhas been
selected which displays
the fields to be edited
that are appropriate for
the choice made. With
both this andside
windowthe high and
low threshold limits are
displayed and editable
rather than just the high or low threshollasmeif higloralarm if lovare
chosen. Hlarm latchs set t®Nthe alarm will continue to sound even if the
value being monitored returns to a value outside the set threshold(s).

If the alarm latch is selected, then both alarms will continue to sound even if the
value returns to within the normal boundaries. To cleast#teakamtype to
disabled

The alarm latch can alssdd¢dHOLthe 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. PresZB&0On 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.



Press to set the data resolution and change the form
Resolution the instrument responds to future commands, via
interface
Normal Data Resolution set to 5 decimal points
High DataResolution set to 6 decimal points
Binary Data transmitted in Binary Format
Interface Communications type between instrument and pc
RS232 RS232 Comms interf@@aud rate set to 19200)
USB USB Comms interface
LAN LAN Comms interface
GPIB GPIB Comms interface
Recall with When enabled recalls communication port settings
Program stored memory location
Off Turn OFF this option
On Turn ON this option
Screen Print
Disabled No Screen prioption selected
USB Memory Sti Print display screen directly onto USB memory stick
RS232 (DRL4) | Print screen via RS232 Cable #ldpinermal printer
RS232 (DRD2) | Print screen via RS232 Cable tdRRtuermal printer

AUX |

AuxiliaryDevice

None No Auxiliary device connected
Phase Controlled Inrush Switslan active device whig
controlled over the extension port within the instr

PCIS Inrush accurately synchronises to the line input, meas

Switch frequency and switches on the output at a precise pl
selected from the instruments front panel. Useful f
inrush current of ballasts

ADI4eh Enable the ADI40 AnaloDigital Interface unit wit

Analogue I/O | thermocouple inputs

ADI4e8 Enable the ADI40 AnaloDigtal Interface unit with

Analogue I/O | thermocouple inputs

ADIl4a12 Enable the ADI40 AnaloDiggtalinterface unit with

Analogue I/O | thermocouple inputs

ADI4a16 Enable the ADI40 AnaloDigatalinterface unit with

Analogue I/O | thermocouple inputs

External Systen

Scaling

Disabled External System Scaling is not selected




Enabled

Enable External System Scaling and recall cz:

Adjustment settings etc

Set Clock Manual Setting Required. Use Numerical Keys
Set Date Manual Setting of Date and Year, Month settingsetire
Brightness
Low Screen brightness set to Low
High Screen brightness set to High
Phase Measurements of Phase can be expressed in one
Convention | formats:
-180to +180 | Commonly used in circuit analysis
0 to -360 | Commonly used in power applications
0 to +360 | Select as required
Phase angle
Reference
Cosine
Sine

Keyboard Beep

Audible sound when keys are pressed

Disabled Audible sound disabled

Enabled Audible sound activated

Autozero

Autozero Per.iodically ®er 0.6 S input to p
periods of DC analysis

Manual Unitwillonlyzearonput s i f AZer oo

Program 4 Program-4 may be recalled with a direct press of the

Direct Load keys (POWER, HARM etc)

Disabled Function will be disabled

Enabled Function will be enabled

Zoom 2 High The datadisplayed in zoom 2 may b_e disp_layed to d

Resolution greater_resoluﬂon than normal, this is pgrtlcularly us
measuring phase at power line frequencies

Disabled Function will be disabled

Enabled Function will be enabled
Low value blanking will zero to display values u
followingonditions.

Low Value Input Signal Peak

Blanking <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 cha
by the user

Serial Number

Instruments unique serial number

Manufacturing
Code

Code attributed to build date of instrument

Main Release

Current firmware releastgalled in instrument

DSP Release

Digital Signal Processing release version

FPGA Release

Field Programmable Gate Array release version

Boot Release

Release version of Instruments boot up firmware

Last Calibration

Instruments last calibration date

o User Data

Supervisor Enable or Disable

Access

User Data Manually enter company name

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

True RMS
Voltmeter

The RMS voltmeter displays the additional se
parameters AfC crest factor, surgegtifiednean andeak

Phase meter

The phase meter mode is a secondary function whic
have a separdiey The phase meter uses the termino
channel 1 for voltage and channel 2 for current as it
to use a phase meter to compare voltages directly. T
meter measures the phase and gain of channel 2
channel 1 using a Discreteiérolransform (DFT) algot
at the fundamental frequency

Power Analyzer

In the POWER mode, the analyzer measures power
each phase

Impedance Mete

The IMP mode on the PPA uses the real and i
components at the fundamental frequency using DF
to compute thenpedance of the load and asso
parameters

Power Integrator

In the INTEG mode, the PPA will compute additiol
values within a Datalog and display them relative to
power)

Harmonic AnalyZ

In the HARM mode the PPA wilnp ut e mul t

Input waveform in real time

Oscilloscope

The PPA provides a storage oscilloscope function i
view the waveforms being measured




Memory Program Store / Recall Optibtie different data type
Instruments internal memory utilised to store or r¢
Internal Flash
to/from
USB Memol External USB memory stick utilised to store or re
Stick to/from
Data
Program Upload or download a progrestnument settings)
Results Upload or download results
Datalog Upload or download Datalog
Action
Recall Recall anpataselections from above
Store Store anPataselections from above
Delete Delete anpataselections from above
. 99 selectable locations for data to be stored, req
Location
deleted from
| Name | Allows user to name data within location |
Press to execute any change made to any parame
Execute PROGO mode

| MemonStatus | Status of memory in either Internal or USB configul

| Program Files | Number of stored program files in each type of me

| Results files | Number of stored results files in each type of mem|

| Datalog files | Status of memory in eithternal or USB configuratiol

| Free space | Status of memory in either Internal or USB configul

Program store and recall

Thereare 9%onvolatile 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 identification

Program number 1 (if not empty) is loaded when the instrumerdrisgpowered
that the PP3A00 can be set toser 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 numberd thay be recalled with a single press of the Application Direct
Access keys, if the direct load option is selected in the system

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

The program menu is accessed usiPig@t&ey. The program location can be
selected either by stepping through the program locations in tarigfising the
keys to see timameor by entering the program number directly.

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

To store a configuration
in any of the locations 2
99, press the key

twice to highligitdtion
then press the key
once to selestore

Now using the key
highlight the program

_ i number and either step
through the numbers witle tR€ keys or directly enter the number from the
numeric keys, then ptd€ME

esz [ABLE to view file d

Using thé key, highligbkecuteand 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 disgotegtams can only be recalled, not stored nor
deleted, to avoid accidental modification.

Scrolling through the numerical memory locationscugifg Keg's it will be

observed that against the field nalle#thae can be 3 options., ehepty

whichmeans that there is nothing stored in that location , or a na@/duch as
TESTwhich shows that the location has a program stored at that location number
which has been named PWM TEST, lastly it can be completely blank, this does not
mean the memory slot is empty, but rather settings were stored without saving their
name to identthem This is poor practice and should be avoided if possible as it

is bad housekeeping.



In this screenshot
location 18 shown
and can besed
to store program
settings.

vzl file

TABLE to view file dire

Inthis caséocation 8 has a program stored oIl
this location can be used for storage, but it will be overwritten by the new saved
program.

program name. This infers that there is a program stored in this location, but it
was saved without a name. As previously it can be overwritten with a new
program.

A CAUTIONDf the 3 casetown abovthe memory slotthe first orig
empty, however in the second anchitesithey both have something
stored in them and to use these slots will overwrite the contents already there
without any warning.




When recalling a program, it may be desirabprdgraheto recall the

selected communications intéhfaceas in use when the program was stored
(RS232LANprUSB). Alternatively, it is more commorcéontienications
interface to be associated withgtiement rather than a stored program. There
is aselectable option inREMOTIEenu to enalfkecall with prograi. | f

t hiaoffo itsh gin pregam Wil riotrclgange theecommunications
interface.

All file directanformation can be displayed by preds®fiBO® key and t he
t hTeABLiBkey This will allail the information to be displayed as a table and
showwhat the internal file directory corPe@ssirfg thelf ABLBkeyagain

exits the directagreen

This screen shot shows
the file table, there are
three entries in this
instance.

The date the program /
results / or datalog were
saved.

The memory position or
Asl ot 0998 umber 2

Results store and recall

Each of the 99 locations can store eitlieneeakultdatalogsr instrument
settinggprogramsas described in the previous paragraphs

Measurement results casidwe=d in one of 20 locatiBresHOLDo hold the
results, pre$3ROGnd selechemory=results Each location holds the entire
set otomputed results for all the phases no matter wisabpliasalisplay.
Oscilloscope and harmonic seriesasiesdso be stored but these take 3
contiguous locati@@h because of a large amount of data. In eachfalise, the
instrument set up is stored with the data andscettaiiesheasurements may
easily be repeated &rdfied.

Datalog store and recall

Datalog can be stored directly intmladite memorycamn be logged to RAM

and storesubsequently. The déieen can be recalled for viewing or to download
to a PC fdurther analysis. There is a singlefatite location faiding the
datalog.

Saving data & files to USB Memory Stick

Data and files can also be stored and downloaded via a USB memory device.
When using a large capacity or slow device all the data may not be transferred



within the transfer time window. If this happens it will be recognised, and a display
caption appears to prompt the wuser to
when completed.

You can use larger USB sticks such as a 4GB or 8GB if they are nbt full of files,
they are, the time taken reading the file directory will cause a time out error.

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

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

When you put the stick in, it will start flashing and there will be a message saying
Apr essiiagnnyo rkee ytohi s and any further err

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.

Increase or Decrease font size on selected paran
ZOOM M P
isplay screen

PresReal Tim® return to the display screen and
=T\ RVY/IS data in real time. Pressingézd timkeywill also put th
display screen into hold mode

Presslableo view results either during or at the con
TABLE of a Datalog in tabular format, this is also the defa
whilst Datalog is running

Press Graph during Datalog to view plotted da
whilst log is in process, or view graph plots once |
complete. Pre&SRAPHo0 move through screen dig
options

POWER ‘ Direckeyto Power Analyzer mode functions

HARM ‘ Direckeyto Harmonic Analyzer mode functions

RMS ‘ Direckeyto True RMS Voltmeter mode functions

Direct keto Scope mode where waveforms can be
from measurements being takenft T&e directiong
arrows will allow the time base to be changed a&d
¢ arrows will allow the trigger level to be set




STARTkeywill start any Datalog. Is als&apesed tc
initialise a screen dump of any data displayed on
memory stick

START

STOP STOReywill stop any Datalog

ZERO ZERkeywill reset the inputs to zero

TRIGGEReturns display screen back to real time
hold command. Also triggers a single shot in SCO
all trigger settings key
whilst in SCOPE mode

TRIGGER

Hilk

ENTER / ENTER/ =& o will enable the user d¢onfirm an
configurations they have set within the menus and
through the display screen to view all individuz
((BEIRICCYI screens or all phases together

oy o]

D]|=N=g =W DELETEE£ £ will enable the user to delete any in
data oscroll back through any results screens

HOME / ES@Ill enable the userdturn to the home px
once data witlparameters sheen adjusted and ente
(IEINCY I or will escape from any screen view and tieéuselacte
mode's home screen




Guide for testing the basic functionality of the
Instrument.

Thissection of the manmavides instructions on how to test the basic

functionality of your Precision Power Analyzer to ensure 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 instraatapt the required connections between the

PPA and other basic test equipment commonly available in a laboratory.
Furthermore, screen shots of the expectedmebelBPAre displayed.

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 brealolaobx with
connected 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 when the PPA
isrestarted

To access Program Store / Recall mode:

Press theROGkey, then

press thé Key until

the Red Box surrounds the

number adjacent to

Location

Press 00 & then |
thet Key until the Red

Box surroundecute

Press TABLE to view file directory press ENTER This will

now reset the instrument

to factory default mode.

Setting up PBB® for externBNCfunctionality Check
Acquisition control.

PressACQlkey, then
press thé key until the
Red Box surrounds the
wiringoptions. Use the
¢ & keys to seledt
phase 3 wattmet&om
the list, then prdsster




Coupling

PressCOUPLIN&ey

Press the key until

the Red Box surrounds

the ACouplingod o}
Use th&€ & keys to
selechc+dcfrom the

drop down list.

Press the key until

the Red Box surrounds
thebandwidth

options. Use the

¢ & keys to
selectvide (DE
1IMHz)from the list.

Ranging

PressRANGEKey

press thé key until

the Red Box surrounds
theVoltage input
options.

Use thet & keys to
selecexternal

| atteruator

attenuatdrom the list.



Press thé key until
the Red Box surrounds
theattenuatawptions.

input

[
mirimum

Type in an attenuator
setting df.0000:1

ranging

Press thé key until

the Red Box surrounds
thecurrent input
options.

Use thet & keys to
selecexternal shunt
from the list.

Press theé key until
the Red Box surrounds
theshuntoptions.

Type in an attenuator
settingdf . 0000 q

dent ranging

Connecting the PPA to a signal Generator

A signal generator is required to provide a 1.41V PK (1.00Vrms) 50Hz sine wave, if
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 Isolated
Differential Vadfe 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.
x BNC cables to connect between the PPA and the signal generator.

5 x BoNrCpigtETeonnectors.

Connection diagram for the functionality checks of the External BNC inputs

Signal Generator

Screenshots of PPA Display when making o0ext
Oscilloscope Mode

10.00ms/ div 10.00ms/ div

The above screenshots of the scope mode display current and voltage for all 3
phase inputs. Use BNTER/ 2 key to 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 inputs. There should be zero
phase shift and equal magnitude on both traces.

current

True RMS Voltmeter Mode

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
volage readings between the 3 phases. It is also possible to check that the
instrument has detected the correct frequency.

14323

50.009Hz 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. Itis also possible to scroll through
the various true RMS voltmeter displays
to viewimilar results for phases 2 or 3.




Power Analyzer Mode

The screenshdislovare 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,
power and voltage can be made on all 3 plthses adso possible to check

that the instrument has detected the correct frequency.

1.43201)

14321 14323 14324 14322 L
143224

14321 14322 14321 14321

Harmonic Analyzer Mode

The signal generator is adjusted to provide a 1.00V PK, 50Hz square wave to
check the frequency detection function of tHarRféic Analyzer mode is

utilised, and correct harmonic magnitudes are displayed providing the fundamental
frequency of the waveform is correctly detected.

47.05 47.05

The screenshots above show 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 cheekftequency 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 look
at all the individual harmonics at once. This example was for the voltage
harmonics, but it is also pessilget the same table format for current

harmonics.



47.06% 47.06%

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 table below.

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 PPA for ointernal éd measuren

The set up procedure for int@eadurements is very similar to that above for
external measurements. The only difference is in the configuration of the Ranging
settings.

Ranging should be set up
as follows:

Press thRANGKkey

r e Press thé key until the

}ijqjlﬂ'" Red Box surrounds the
Voltage inpubptions

Use theé &; keys to

selectnternalfrom the

list.




Press thé key until
the Red Box surrounds
thecurrentinput

options

Use theé &; keys to
selectnternalfrom

the list.

Connecting t hemed&siemeritsor o0i nternal 6

The breakout box is connected 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 currenels are applied to the 3 phase inputs of the PPA. Therefore,
the display should indicatadh@nallyasne values for all 3 phases. For the

tests illustrated in this manual a 230V 50Hz mains supply was used, the load used
wassinking current 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 using the 4mm safety leads supplied with the
PPA.

Connection diagram for the functionality checks of the Internal 4mm sockets inputs.

Ao
Breakout Box
Ay




Screenshots of PPA Display when making

The following screenshot examples were taken with the PPA set up for internal
measurements. For full descriptions for each of the PPA modes please refer to
Afexternal 0O measurements

Oscilloscope Mode

current

5.000ms/ div




True RMS Voltmeter Mode

CLIFY

50.15

medn

Power Analyzer Mode

SUML
17.879

24808 24814  248.10
50.134m 50.074m 50.093m 50.100m A
49,945 He
1 ] .

total

9.9651W/
1 fal

207771
50.027mA



Harmonic Analyzer Mode

162.8 163.4 163.3

Harmonic verification

Verify thatidis nominally the same across all phases inputs, as a reference
signal (such as a square wave) is not being used we cannot verify individual
harmonic magnitudes. This is not a problem as we have already verified this with
the external inputs



Basic Fault Symptoms and Causes

Symptom

Cause

Noisy trace on external volta
input

Possible damage to analogue front er
circuitry caused by excessive voltage

Noisy trace on external curre
input

Possible damage to analogue front er
circuitry caused by excessive current

Flat trace on external voltage

Possible damage to digital circuitry in

input voltage card
Flat trace on external curreni Possible damage to digital circuitry in
input voltage card

Incorrect Voltage reading on
External Input

Possible damage to input attenuator ¢
by excessive voltage

Incorrect Current reading on
External Input

Possible damage to input attenuator ¢
by excessive voltage.

Incorrect Voltage reading on
Internal Input

Possible damagertput attenuator caus
by excessive voltage

Incorrect Current reading on
Internal Input

Possible damage to current shunt cat
by excessive current

Incorrect Harmonic magnitug
external input

Possible damage to analogue input ci
/ Incorrect frequency detection

Incorrect Harmonic magnitug
internal input

Possible damage to analogue input ci
/ Incorrect frequency detection




Menushow to use and navigatem.

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.
ThePPA3500 Seriean be configured for a wide range of application disciplines.

Keys 1 on the alphanumeric keyboaehd+decimal point are used to access

the menus to set upRRA3500 Seriessuit the intendegasurement

application.

ACQC Press key 1

Acquisition Control: Used for configuring inputs appropriate to source and nati
being anadgd

COUPLINC Press key 2

There are three couptiptions AC only, AC+DCDsZonly. AC+DC coupling is the
default option and should be used where gdssitibeipling option does not affect
bandwidth of the instrument only 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 specifi
and at a set speed

APP Press key 5

Application function to be selected

MATHS  Press key 6

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

Used to select the alarm types and options

REMOTE Press key 8

Press to set the data resolution and change the format to which the instrumen
future commands, via Comms interface

AUX Press key 9

Used to seleahd setup specific parameteasyavptional accessoc@snectec
to the PPA

SYS Press key +
Used to set general system wide controls
MODE Press key 0

Used to select ggegrammed instrument functions

PROG Press the decimal pairkey

Recall/Store/Delete of-nolatile programs



Selection from a list
This data type is used where there are only predefined options available such as
the output may be 6ondé or oO6o0ffdé, or th

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

If the¢ key is then pressed the first option will be highlighted byeallashing

DELETE

[]

< DISPLAY

1 | UPkey

2 £ LEFT key
3 © RIGHT key
4

¢ DOWN key ‘

4 way navigation keys for the menus and data entry




w» hold HERT

Press thé a second
time then the flashing
cursor will highlight the
second parameter,
wiringthea key steps
forward through trs¢

& theE key steps
backwards through the
list. When the correct
option has been
highlighted by use ofith& ora &£ keys, theBntemust be selected to
choose that parameter.

The number ke¥s9, depending on the number of options available, jump directly
to the appropriate position in the list, this provides a quick way to jump through
long lists. AgaEntemwill need to be pressed to select the desired choice.

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

single phase 1 (item 0)
2 phase 2 wattmeter (item 1)
3 phase 2 wattmeter (item 2)
3 phase 3 wattmeter (item 3)
single phase 2 (item 4)
single phase 3 (itenmb)

3 phase 2 wneter + PH3 (itenb)

and the presently selected op8gohiase 3 wattmeje¢here are 3 ways to
selecsingle phase:3

presst twice followed Byter

press five times followedEnter

or press numbgkeyfollowed bignter




Direct numeric entry
Parameters such as frequency and phase offset are entered as numeric
characters; frequency is an example of an unsigned paeseeatiset is an
example of a signed parameter

Numbers are entered using the
number keys, decimal point key,
and +/key (if @igned/alue is
permitted), & if required, the SI
unit prefix multipkeys

‘M, k, m, & p) will add the associated prefi |

1

POWER _HARM RMS

When the numeric character string has been entered, pressing the ENTER key
(item 12}kets the parameter to the new value. Until the ENTER key is pressed,
pressing the HOME @&m 113aborts the 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 beep is heard, a message is displayed on the screen
showinPATAERRORand the parameter iseeas close to the requested

value as possible. For example, the scale factor; if a value over 1.0G is entered, a
warning beep together with a message will be given, ahd the vhalue set to the
maximum of +1.000G as shown below.

DataErrormessage is shown

screen for a <

When any menu is first displayed the numeric parameters will have no cursor
visible.

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



To edit a decimal numeric value sschl@asactom the screen shiow

use th& key to highlight the numeric value, in this case you would need to press
the¢ keyfourtimes to highlight s#zale factonumeric value. Once highlighted

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

RANGING If you wanted to edit the
value to be 2500for
example

Pressz x5to display the
cursdfas shown in the
second screen shot

PresDELETEK? to
delete 2 numerals

Press 2 once, to insert a
to the left of the cuffor

ranging

Press 5 to insert a 5 to
the

left of the cur{pNow
pressENTERnd now

the value is saved for that
parameter.

If you want to correct a mistake, then ppedsigivill delete the character to
the left of the current cursor position.

If you need to change a value after pESSiERhen use the key to
position the cursmainst the correct paranagtguse the key to move the
cursor to the right of the character you want to delete.

REMEMBE®Re numeric keys andDES ETkey always affect the character to
the left of the cursor

To edit an integer numeric value sseleeied harmonia theHarmonic
modemeasurement settingsnushown below



MEASUREM NGS Using the &¢

keys move the
highlight to the
desired linélse of
thef &n keys to
increase or decrease
the selected value.
Alternatively use the
numeric keys to enter
the value directly. If
a multiple digit value
is entered, then the
£ &w© keys can be
used to position the
cursor for editing as
above.

A INFORMAONData values are always shown in engineering notation to
at least 5 digits (1.0009.99 and a multiplier).

Text Entry

There are occasions where it is useful to enter a text string; for example, a non
volatile program may have some text as a title.

Textis entered by selecting odestafrting characters using the main function
keys on the top right hand side kefthear¢item 7then stepping forwards or
backwards through the alphabet witlatidé keys.

The starting letters are@WER | HARNI O RMS, or spacé&SCOPE You

can continue from any one of the starting letters backwards and forwards using the
i andt keystostep forward ahdckwardssing the ASCII character definitions

i other printable characters such as # or ! can be obtained by stepping on from the
space. The available character set is given in the Nppwelxcan also be

inserted using the number keys.

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



User Data

When thePA3500s first powered, dor approx. 4 seconds splash sagen

shownby default, Newtons4th Ltd. and Logo are displayed on the left screen, the
instrument model, & firmware version will be displayed on the right screen. The left
hand splash screen can be edited and personalised to your company details.

PPA3S60 -20A

version /2.50

SIX PHASE POWER AMNALYSER

The splash screens then change to the default, real time Power Analyzer screens.
By default the left hand screen is displaying phase 1 and thecriggm hand

phase 4, except on a PPA3530 which displays phase 1 real time, and the right
hand screen displays the oscilloscope plot of phase 1 as shown below.

total Ata PH1
621211 S

voltage

246.661
51.626mA
43.919H=

current

10.00ms/ div

If other program settings have been saved into location 1 which loads on boot up,

then the screens displayed after the splash screens may well be different to that
shown above.

total Fu ntal total

5.9752w / 41.610pl/dc 473.85nw 10. . —264.17nlide
./ /A -

247 311) 24.941ml)
49804mA  751sam: 144854

50.166Hz ' 35,610kHz




Editing the User Data

To do so, press tB¥Skey followed by thekey which will then display the
following screens:

then USER SETTINGS

N information user data >

< return

There are 3 lineusér datahat can be edited to suit the user

A sample of editeskr datas showhere.

As can be seen in this screen,

the 3 lines of user data have

been set to ACompany
ADepartment o, and @A
however these can be edited by

the user to read appropriately to
your wusage, i .e.,
could be fAoperator

o

Supervisor Mode
For use in a production environment where it is desirable that the operator cannot
be able to change and save the settings, the PPA3500 offers supervisor mode.
When supervisor mode is enabled, the stored programs can only be recalled, and
not changed.

After changing the wkmia or supervisor status, exsauéby highlighting the
command with the use ofith& ¢ keys and then presdiNjTERo0 save the
data in newolatile memory.

The next time the instrument is switched on, the splash screen will show the three
lines otiser data



Special Functions

EFFICIENCY
The AEfficiencyo mode will compute and
configurations shown within the screaszishot

To seledhe
AEfficiencyo par
from any application

mode

Access the Power
Analyzer home screen

and presBOWERhis

will take you into a sub
menu.

Scroll down to the
efficiencyparameter and preskey, this will open the dropdown menu with all
available configurations (yellow entries, blue signifies not aslekable) as

Use thg &¢ keys to move through the configurations aBiNpiEERe
select andonfirm.

PrestHOMEOo return to the Power Analyzer dispay.

The results will then be displayed at the end of the Power Analyzer home screen
asshown.

Due to the number of
parameters that need to
be displayed in the power
analyzer screen, the two
bottom lines can be
changed to display
different parameters to
the default Frequency and
VAr.

In thePower AnalyzeMEASUREMENT SETTINI&ESast two parameters are
penultimate linandlast lineboth of these lines can be changed to any of the
following options.

functions

d harmonic

nical




Instrument modes

The PP3600 Series hasverdifferent modasailablegthesean beselected
eithewvia the Mode menufourof them are also accessible from the direct
selectiokeyg(see item Tegating several key presses.

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

SETTINGS

s Loltmeter

The modes are:

True RMS Voltmeter *
Phase Meter

Power Analyzer *
Impedance Meter
Power Integrator
Harmonic Analyzer
Oscilloscope *

The entries above designated vagiaaiskare also available directly from the
keys at the top right side of the keyboard, labelled POWER, HARM, RMS, and
SCOPE.

POWER HARM RMS




True RMS Voltmeter

Atypical application that would utilise True RMS Voltmeter would be for measuring
the inrush current of a DUT with the aid of our PCIS (seecappandix A)

When selecting True RMS Voltmeter from the Mode menu, the default
measurement settings screen is displayed as shown below.

MEASUREMEMNT SETTIMNGS Rect|f|ed meaoan be
set to eitherormalised
orabsolute

ThePeakparameter
can be set to the options
shown below.

Signed, separatseparataunfilteredare updated on a per window bases.
Whereamaximum filteredndmaximum unfiltereare parameters that are
updated when the value is higher than the existing displayed value, and not
refreshed for each window.

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



The optioselectedor the crest factor parametes @léeway in which the crest
factor is calculated.

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

cf =(positive peakegative peak) / 2 * rms

otherwise it is calculated as incD@ing

Including DC
cf= abs(peak) / RMS

Excluding DC
cf=(positive peakegative peak) / Z* a

Phase Meter

The phase meter mode is a secondary function which does not have a separate
direct access key. It is only selected by stepping through the operating mode via
theMODHnMenu. The phase meter uses the terminology of channel 1 for voltage
and channel 2 for current as it is normal to use a phase meter to compare voltages
directly. In this case, the current input is set to external attef/aNEE the

menu, and a voltage probe (oscilloscope probe) can be used. For optimum phase
accuracy, the same type of voltage probe should be used for the voltage input
which can also be set to external attenuateAN@Enenu.

Remember to trim the oscilloscope probes, if négessamngcting them to a

1kHz square wave and adjusting them for 33.3% 3rd harmamuwimni¢he
analysemode.

The phase meter measures the phase and gain of channel 2 relative to channel 1
using a discrete Fourier transform (DFT) algorithm at the fundamental frequency.
Relative gain is given as an absolute value and in dB. The ratio can be inverted to
give the ga of channel 1 relative to channel 2.

To look at differences in gain from a nominal value, an offset gain can be applied
either manually or by pressing ZERO.
offset gain = measured dBset d

The screeleftis
displayed on first
selectinghase meter
in thenodamenu.




Speed This is the same control parameter as is accesgediQhitienu
Smoothingandsmoothing responsare also the same parameters that are
available in tAeCQUmnenuy & can be sibm eithenenu.

ComputationThe default is ch2/chl1, 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

Power Analyzer

In the POWER Analyzer nibdd?P8500 seriesieasures the following values
for each phase:

Parameter Type Units

Frequency elementary Hz
Truepower 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 V

DC current elementary A

DC power secondary W

Peak voltage elementary V

Peak current elementary A
Rectified meawltage elementary V
Rectified mean current elementary A

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



Not all the parameters listed are displayed in POWER mode, but they are all
computedlhese can be accessed via the remote control cof@e®ands
Appendix B)nd via multilog in the PPAdatalogger software.

On entering the
Power Analyzer
mode either by 2
presses of the direct
access key labelled
POWERor via the
drop down menu
found on thdODE
key, the first settings
screen is displayed.
Pressing the key
displays the more

_ options screen as
torque + speed . shown below.
BothVArandpower
factorcan be
switched between
negative leading or

lagging.

Pressing the key
gives access to
further options in the
same manner as the
System screen.

In this case just torque and speed satomgior different sensor inputs, either
analogue voltage signals or pulsed signals.

Check the accompanying information that was supplied with the torque and speed
sensor to select the correct settings.

Amulti phasastrument also computes the equivalent values for total power
(SUM channel) and the values for the NEUTRANeutm&nturrents are
synthesised from the phase measurements and are accurate for low distortion
waveform.t&o through the phase values WIEHETE £ &ENTER: ©

keys, as shown below"PFh2 Ph3 SUM Phl,2, & 3 total values

Ph1,2, & 3 fundamental vallé® thenfback to the beginning afthe | e 0
Each press of the ENEER/Key will progress through the phases.



The number of
L phases that can be
82.1%4nly  LATAsnW displayed, will

A depend on the
settings chosen in

?ggggmz e o theACQUnenu for
) Ugﬁz R e thewiring
iy parametetlt is quite
A . possible to have a 3

phase PP3540 but

if wiring is set to
single phase 1 or 2
etc, then only that
phase will be shown
when using the

oo /[ENTER

£ £ /IDELETEeys

to step back and
forth.

In the single phase
screen, there are
four columns.

| The first column
shown in blue is

gfsligl’)n 4 a W-sa011° headed by the phase
=0.006Hz being displayed, in

. this case phase 2,
and then lists the
parameters that are
being displayed,
voltage, current,
frequency etc.

Column 2, neddisplays 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 and the current with
respect to the reference set lkGlE.menu.

The SUM results screen

total f displays the arithmetic
15.144w ' A21.75plde sum of the three phases
1o for Watts, VA, VAr, H3 &
246,551 DCWatts, while Voltage,
Do5Ilma : Current, V gth & pf are
v 50.066Hz the average value of the
14 : phases.




This view shows each of
ohase 3 SUML the phases results for
50457 15135 W Total values of each

3 parameter.

20616 24619 24621
42.638m 42.624m 42.633m ¢

The next view shows the
same mugihase view
aspreviously but in this
-0.9670 f. case, it is for the
24602  246.04 fundamental values
21.271m 21.282m 21.276m Af rather than the totad
designated by the lower
casef to the right of the
units.

The final display

fundamental available shows the

neutral current values

the derivation of these is

via Kirchhoffdés L
explained in more detail

along with the other

derivations of the

secondary values on the

following pages.

The measurements are computed over rectangular windows with no gaps. The
processing power of the DSPs allows the measurements to be nealde in true
timewithout 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 measurement is requiestexdican be disabled iISKSTEM

OPTION&enu.

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



Individual phase computations

The power dissipated in a load subjected to a periodid yoltdes e@rrent
flowing &j, is given by:

2p

w=1/ [).af) d
0

For a sampled signal, the formula becomes:

i=nl

w=1n@ viil.ali
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 [ 12 et d ]
0

For a sampled signal, the formula becomes:

i=n1
rms :(5[ 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.

The DC present is given by:

iy

DC = 1f2 [)v6) d



For a sampled signal ftheula becomes:

i=nl

DC = 1r@ V[
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, rms and DC, thedotiodang values
can be derived:

VA = VmsX Ams
VAr =O(VR-W\)
power factor = W/VA
Wbc = \beX Avc

The fundamentapimase and quadrature values of a periodic wabgfanm, v(
given by:

p

&= VicTen [ve).cos() d

0

2p

b= VicTea [VE).sin() d

0
For a sampled signal, the formulae become:
i=nl

a = 1/né v[i].cos(@ci/n)

i=0



i=nl

b= llné v[i].sin(Rci/n)

i=0

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

These 0 a o0yieldthd furthdr élemerdaly ypaasneters:
magnitude G(&+ I®)
phase angle = tdb/a)

From these el ement ar yurrémtlée fohowidg 6 bd val u
secondary values can be derived:

fundament&Vatts=Vax A+ Wb X A
fundamental VA = VhagX Anag
fund power factor Wund/ VAund
fundamental VAE VX A -V X A

The signs of Watts and VAr are a direct result of the computation (watts has the
sign of cos (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)shown as a positive power factor and a leading current

(capacitive load) is shasvanegative power factor; this is effectively the sign of

sin {phase angle). Optionally the signs of fundamental VAr and power factor can
be independently inverted.

Voltage

Lagging Current

Leading
Current




Sum computations
Wherthe PPB500 is saheither 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, W/A.f VAr.f, W.DC, 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@nohVAr, options are as follows:

For low distortion signals:
[ 6&O0 1 NPB&O 1 NZBWO i
i &0 WNi odb i &0 i

For Higlistortion signals:
i 6&wo < nNPa&n o N'Ran o
i 0&odi Ni o&wd | o6&
Negative Reading?

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

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

Application NoAP0l14escribes 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 measur BwWtheval ues o
sum 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,
from the 2 phase currents and represent the third phase current.

Values available ames fundamental magnitude and phase. Additional values for
DC, AC, peak and crest factor are displayed in RMS mode.

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:
Vio(t) = M(H)T Va(t)
=\Ms i ni(Vasti)n @iyt +
=Ms i ni(Vaf ts)i n (Gt )+ coodd( ¥t ) . si n(
= si ai(Vacosfi)]{VAM os ( fi)) . si n(



In a balanced system:

Vi=VVo=V and= 120e¢

Veo=si nViwt )cos (t26¢ L 2068Y n
=15si n-@8WRos ( vt)
= a3(¥8B®e n

Sot he phase to phase voltage would hav:
phase to neutral voltage at a phase displacedn@ng of

The PP3500seriesapplies the computatiorsgeneralvay 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.



Mechanical power
The PP3600 serielsas 2 extra inputs to measure the mechanical power of
motors or generators. Torque is measureditin ldm10V analogue input
scaled in Nm/V or as a pulse count input scaled in pulses/Nm. Speed is measured
in rpmeither with a-3#0V analogue input scaled iVipras a pulse input
which can be scaled with pulses/revolution.

An offset can be entered to allow for DC offset 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 entered directly inAR®menu or by presséiigROvh en O h éaRPPe 6 i n t |
menu i.e., no menu items are highlighted. T& E&thection pregsPP

move down to enable the torque and speed, press HOME to return the cursor to

t he O0homed EEROThe presentlytmeasured pafuessvill 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 pgevearator)

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

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




Efficiency
Efficiency may be computed as a ratio of any of the following:

phase 1/ phase 2 power,
master / slave power,
mechanical / sum power, or
phase 3 arnglimpower

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 inputrfechanical 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 voltage DC = Torque
PH3 current DC = 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.

Forexamplet 230V a 1Mq voltage attenuator
(230V]/1Mq). Enabling I nput compensat.i
corresponding currents from the measured values.



Star- Delta conversion
Deriving delta (phase to phase) voltages from star (phase) values is usually
recommended because the PPAG6S inputs w
common mode signal.

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

Type A | Type B
Displayebelta Derived from Phase measurements
voltage
Displayed Phay  Direct measurement| Back calculated using t
voltage Delta voltage
e WQQa
wi o —
Vo

This assumes a balanced system.

In both cases the Delta voltatgriieed 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 volages/triplens
to provide a stable value when using a floghoigtstar

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



Impedance meter

ThelMPmode orhe PPB500uses the real and imaginary components at the
fundamental frequency together with DFT 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 current, (c
+ jd)the PPB500computes the complex impedance given by:

z=V

=(a+jpb)/(c+jd)

The components of the complex impedance are filtered independently to minimise
the effects of noise, which would have random phasethattfoobkl
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 iawgtttee PPB500will display

capacitance or inductance according to the phase of the measurement.
Alternatively, the display can be forced to capacitance, inductance, or impedance
as shown here.

Capacitance is displayed
with tad, inductance is
poLer -:|n-:||.gz-:=r. dISp|ayEd with Q factor,

1

FOWER AHALYZER

and impedance is
displayed in its resistive

IAr computation o .I:.: + reaCt|Ve form and as
THO d ) magnitude. The phase of
_ Hieabled the impedance is
input compensation ! dlsplayed WI&M
options.

For phase critical
impedance
measurements, is it
possible to offset the
phase measurement to
allow for phase shift
within the connection
leads




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:

Zmagnitud? Vmagnitudé Anagnitude

thase= %hase]. Aphase

As the phase is referred to the voltage:

thase= - Aphase

Therefore, using the phase conventiebh3@aim +188 an inductive load
which has an impedancepasitivgphase would cause a currenhegtitive
phase.



Power Integrator

In the INTEG modeeRPA500computes the following additional values:

Parameter Units
Watt hours Wh

VA hours VAh
VAr hours VArh
Average power factor Unitless
Averagemsvoltage Vv
Ampere hours Ah
Fundamental watt hours Wh
Fundamental VA hours VAh
Fundamental VAr hours VArh
Average fundamental power faq Unitless
Average fundamental voltage |V
Fundamental ampere hours Ah

Setting up and running the Integrator function
The setup menu options can be accessed/Ndtirey and using the
¢ ,a ,¢ ,¢ combination of direction key presses to Ipigiveghntegrator
then presENTER

TheWatt hountegration
and the Ampere hour
integration can be
selected to be signed or
magnitude. To integrate
the total power in terms of
heating effect, choose
magnitude. If signed
integration is selected,
then themscurrent is

given the sign of the power before integration. The AmpergatiLineansd
then reflect the power taken by the load, less any power generated by the load,
such as during regenerative braking in battery systems.




The integration results can

be set to bEotal

accumulated values or as

oursimins crage theaveragever the

integration period,

depending on tbesplay

parameter settings, as

shown left. Lastly a

countdowrun timetimer

can be set for the desired

length of time that the integration todaelsecordedp to a maximum of 99

hours and 59 minutes. Setting the timer to zero, disables the timer. Alternatively, if
a longer integration time is required, the time can be controlled manually via the
STARBNASTOReys or remotely via the command set.

Once all the parameters
o o E@/& g(een set, pregs r:he
" ey twice and the
gﬁggmbjﬁlhh integ_rator will di_splay th_e
Sl aseah starting zeroed integration
screen. the elapsed time
Is displayed in the upper
left corner of the display
as soon as the integration
startsPressing the
STARkey will initiate

the integration.

The integration can be stopped by presSin@Hey then restarted by

pressing tf8TARkey again. To reset the accumulated values and time press
theZEROkey. While the integration is running, presRiB4LtHEMEey holds

the displayed values but accumulation continues in the background.

Once started, the integration continues to accumulate in the background even if the
MODEs changed ROWERrRMS This allows theal timealues to be
displayed without disturbing the integration.

The running integration

fi shows the timer in the top
17.411mn 1 Wh right hand corner,
65.609mAR 1 /A highlighted in green.

=55.517mlAArh

5
265.894h




total

18.398mlh
69.380mlAh

=-59.157mlArk

0.265

246.78U

281.14pAn

When either the timer
reacheshe time set, (5
minutes in this caee)
theSTORey is pressed
then the screen displays
[INTEGRATOR sTOPPaDb the
bottom of the screen.




Harmonic analyser

TheHARMnode athe PPB500computes multiple DFTs on the input waveforms
in real time.

Each mode of operation displays a context sensitive option settings screen
relevant to the typéafmonics analysis being performed.

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

Series harmonic mode includes options for THHE TRD, TDD and phase.
There is also an option of a series harmonic sweep, 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 | Real Time Tabular Bar graph
Type

THD V U U
Series THL \ \ \
Series TIF V \ \V
Series THF \ \ \
Series TR V \ \V
Series TDL \ \ \
Series \% \Y \
Harmonics

phase

Harmonic \% \Y \
rms

Harmonic \% \Y \
Factor

Analyses Formulae

In differencEHD mode, the THD (Total Harmonic Distortion) is contpheted from
rmsand fundamental:

THD = 1{f& rnfs - hy)
In series THD mode, the THD is computed from a seriE25baumaonics.
i=n

THD = 1{1& a h2 where fis thett harmonic

i=2



Difference THD
parameter settings
default screen

MEASUREMENT SETTINGS Series harmonic THD,

" TIF, & THF all share the
samesetup parameter
options

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

i=n

TIF=1m& A (hxtp
i=1
wherdh is thett harmonic

andt; is thetiweighting factor

TIF is defined by IEEE standard 115 and the weighting factors are given in ANSI
standard C8IB. 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.

i=n

THF = mas @l (hx 1P
i=1
wherdh is thettharmonic
andt is thetiweighting factor

The THF computation and weighting factors have been implemented according to
IEC standard 60Q8#t 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 scaled by the
rmsvoltage, and the current harmonics are scaled by the langsoufehe

or the rated current entered by the HARM mansisTdwnputed from the

series of harmonics.

MEASIUREME

i=n

TRD = 1/réf A he
i=2

wheréh is thett
harmonic

andrefisrmsor rated
current.

The features on the bar
graph display are
common to all the
different analyses
formats.

A 1.000%

The values shown in
yellow are the current




measured values for each parameter.

The red figures and the small red areas on the bar graph represent the peak
value since the last triggering.

Similarly, TDD (Total Demand Distortion) scales the computed harmonic distortion
by the measurauds For voltage, TDD is the same as TRD; for current, TRD is

less than TDD unless the measusedrrent is greater than the entered rated

current.

The value for TRD and TDD will always be lower than the computss THD as
always greater than the fundamental.

i=n

TDD = U/m&s A he

i=2 wheréh is thettharmonic

Harmonic phase can be selected instehdaafmaputation and each harmonic
in the series is computed as a magnitude and phase angle.

The number of harmonics used for THF, TIF, TR $&i2s harmonic
phase computation (n20x s selectable in the same way as for THD.

Harmonics can be measured from Phase to Neutral or Phase to Phase, this option
Is selected in thARMmenu labelled anversion

In alcasesthe harmonics are phase referred to Phase 1 voltage fundamental so
that their iphase 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 spettihg).

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.

As allharmonics are referred to the same measurement, the harmonics can be
combined to recreate the original waveform by adding the components:

V(t)ica ix yA& +

i=1



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

Ui = phase angle of harmonic i

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

Multi phase
In a 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 wiitigle phase. So, dhi@e phasgy/stem 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) widkntleatais would show
thel20 degreghase displacement.

Therefore, to recreate the original waveform, apply the same formula as for single
phase but first refer the phase angle of the fundamentals to the same reference as
that of the harmonics. If the reference is voltage, subtract the voltage phase angle
fromthe 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 instrumemiiedohase to neutral, but 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 original phasengutrasignal on phase 1 so the formula for single phase can
be applied without changing the phase reference for the fundamentals.

Harmonic Factor

The Harmonic Voltage Factor and Harmonic Current Factor are defined in section
7.2.1.1 of EN60@B2010.

Harmonic Voltage Factor

HVHs 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.

INFORMAONNOoOte: we do not limit the umgo@nonito 13 to allow
the user to enter the upper harmonic of their choice foavel80).
this should be set to 13 for the test to be compliant to the standard.




TheHVHs computed using the following formula:

[ “n
L

Where:

k=13
n=the order of harmonic (not divisible by three)
Un = IS the ratio of the harmonic vbliagthe 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 = |3 =
n=2
Where:

k=13
n= the order of harmonic
in=is the ratio lmhirmonicurrent, tothe rated currdint



Scope Mode

The PP3500seriegrovides a digital storage oscilloscope function to view the
waveforms being measurkd.settings for the oscilloscope are configured by
pressing teCOPKkeytwice Upon entering t8€ OPEnenu, the following
screenshot will Bisplayed.

MEASUREME! ETTIMNGS
1

Selecting COPHEnode from tloperating mode kaysby cycling through the
operating modes in any of the Operating Mode Select Options, displays voltage
and current waveforms as a conventional osdilthecepeenshio¢low

shows the display with inputs conteetethaBMPS mobile phone charger.

PH1

voltage

CUrrent

Time BaseThe display for the oscilloscope is divided into 10 divisions along the
time axis with the selected time base displayed in the bottom left hand corner of

the display. The time base may be set
Pressing the £ arrows on the main panel will adjust the time base by 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
selected for the trigger source.

Trigger LevelThe trigger level is set directly in Volts or Amps in relation to the
trigger reference settings and does not change if the range is changed. The trigger
level is displayed by a sswllthe extreme left hand edge of the display. If the

trigger is set to a value above or below the range of the input channel, then a small
carat is shown at the top or inverted at the bottom of the algplayiate.



Trigger ModeThe trigger mode may be set to be.

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 edgesuigi@lling

Trigger HF Rejec®elect to be eitli@orOFF When set DNa 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.

PretriggerThismay be set to none, 25%, 50% or 75% using the drop down menu
as showbelow.

MEASUREM

When enabled use the

i & keys to enable and
switch between Cursor 1
and Cursor 2.

Use th€ & keys to
move the selected cursor
along thémescale.

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

With theursoroptioroff (default); the & keys change the tibase

With theursoroptioronthef & keyschange the cursor position and the
i & keys toggle between cursor 1 control and cursor 2 control.

INFORMRAONWAhen the cursors are enabled thér&tharronkeys
no longer adjust the faseandth¢ & don 6t af fect t he




Screenshot from
Scope display with
Traceset tdDual&
cursorgnabled,
showingll
fundamental
current : ' measurements from

/ ' the position of cursor
1.Also théime
difference between the
cur sqmms = A
26.00ms with the time
base set to 10ms/div

TraceUsed toet which waveform the user wishes to be displayed at any one
time from the 4 options within the drop down menu

The following four screen shots show the display weltaggtGoirrent
Dual &Together

Trace set to Voltage: Trace set to Current:

PH1

current

Trace set to Dual Trace set to Together

current




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

PH1

voltage




Application Modes
Withirthis section we will look at all the different application modes selectable from
within the PBBOGSeriesAPPmenu, with the aid of screenshots and
instructions.

Each of thaPPselectionwill load and adjust settings as a suitable starting point
for the application appropriate to the DUT or system that is to be analysed.

While the top of the display screen will still show foPexan@aalyzer

when theWMAPPhas been selected, the instruments settings will not be the

same as when it is s®dwer Analyzeénnormalmode. In fact, 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

APPLICAT

more options >

screen

Normal Power Analyzer screen Power Analyzer PWM

24767
. 51137mA
. 50.082Hz

screen

In the PWM Real Time screen the défietahce is (highlighted in a light blue
box, upper right) where it sRoWgl

On inspection of the PWM mode screen, top right, except for efficiency, all the
other settings now loaded are not those shown in the normal Power Analyzer
default screen. In the case of effiaw@lues 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 moddpomade theAPPselection
screen and lo#te default settings by highligEEESSR=\NRE= SR IR (o}
Followed ByNTER

To select yoohosemeasurement application, you will need to acthRrite the
key Use theé key teselect mode / function then press kbgto 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 fronB80OEER &S instruments.

PWM Motor Drive
With the ever increasing pace that EVO
Width Modulated (PWM) power electronic techniques have become an ever
growing share of the analyses that Newton8&00g¥?#es are called upon to
perform.
Given the crucial need to meet tight performance limits and increased efficiencies,
accurate measurements are required. This is not a simple given the 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 cetct measurements to be displayed on such a complex waveform

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

Leaving the PB300n thenormalAPPmode record the frequency
measurement, 4.0638kHz in this instance.

In thenormalAPPmode,
the PPB500s locking
ental onto aswitchinfrequency

At s / high frequency nai$é
0, KHz with no filtering
162.20V 5 +000.00° applied. This can be used
151.70mA  esd4rpa -0sLel as a guide when selecting

4,0003kHz a frequency filter from
' within the PWM motor
drive application

parameters screen.

To access PWM motor

APPLICATIO drive mode:

Press the APP key, press
thet¢ Key

and a redoxwill

surround thmode
parametarormaj press
thea key, followed by
the¢ Key, the display
will now show a drop
down menu with the PWM
motor drive option
highlighted and flashing,
as shown in the next
screenshot.




APPLICATI LECTION

At this stage, press the
ENTERey, the screen
will change the colour of
thepressENTERere

to loadmessage to white
and display five additional
parameters as shown in
the next screen shot
below.

APPLICATION SELECTION .
However untill the

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

Press thé key untill
the press ENTERTee

to loadis highlighted
with a red box and then

press thENTERey.

\

The white text will turn yellow and a meswgﬁrlﬂgRROGRAMOADE[
will be briefly displayed at the base of the screen.

The PWM mode is now loaded, and the extra six default settings are now activated
as low frequency has been turned on and set to 500mHz.

Frequency filter

Fromthedrop down
menu. Select a
frequency range
between the
fundamenté&iequency
and thewitching
frequency but closer to
the fundamental. In this
test wdnave set the
inverter to a
fundamental frequencylbiz6so we will select a frequency filter of 250Hz

APPLICATIC

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




APPLICATION SELECTION Setting the frequency
filterPress thel key
to highlight the

. frequency filter
I'.r:ii::lir'l'll_l;"ﬂ_- I_: values. Press the

o bl a key to open the

frequency ranges
dropdown menu.
Press thé key 2x to
highlight 250Hz, press
ENTERo confirm
selection.

By applying a 250Hz
filter within PWM
modeve can now see
that the instrument is
locking onto the
%E%gguq o fundamental

| 84m S frequency, this is

v 63.997Hz required for correct
' signal processing of
the waveform.

Viewing the
waveforms in the
Oscilloscope mode,
we can sethe
switching frequency of
the Voltagend a
current smoother@rent
wavefornBy use of
the two cursors, the
Current waveform
shows the time for 1
cycle to be
approximately
15.50ns

PH1

voltage

Therefore 1s $5.%xp 11 ) =64.516Hzthe Fundamental Frequency



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

Low Frequency:
Set this parameteOnif not already setvitching on will then present the
minimum frequemarameter.

Minimum Frequency:
Manually input a value to allow the results window to extend automatically if the
fundamental frequency-figred is longer than the time period of the data
window. Thisrscommended.

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

For all the above settings other than disabled, once selected, two additional pairs

of menu options will appear, scale factor, and offset for both the torque and speed
parameters. Consult the torque and spe
appropate correct settings.

Efficiency
When enabled, efficiency provides four different sets of:parameters

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

In each casabovehe reciprocal ratio is also offered.



Using the PP3&00 to measure 3 phase power with RS

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

In this configuration, the data including rms voltage will be correct for each phase,
and the phase to phase voltage rms can
phase rmso) .

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.

Three Phase Thi&attmetar Simulated neutrabtar connection

H L
1—'A1 0

_Hi Lo
» A>
e

When using synthesised neutral, the elementary measurement of the voltage rms
will usually be higher than that measured with a true neutral. For this case, there is

a conversion option fistar to deltao wh
voltageghen derives a phase to neutral 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 neutral. The phase to phas
i nstantaame vws t P VAL + UsBMs3(t)) SostHe

voltage present on the synthesised neutral has no effect.



Consider the delta wired configuration:

Hi LO
— A1

Lo Hi

v
Hi A> LO l\

In this case the phase to phase voltages are measured directly and the phase to
neutral values are derived (set conver
measurements are also adjusted to show
delta/star conversigswames that the impedance of the load is equal on all three

phases.
Star with neutr{ Phase to phase rr Measured Measured
Star without | Phase tphase rm; Slightly high Measured
neutral .
Star to deltgpe A Derived Measured
Star to deltgpe B Derived Calculated
Delta Delta to star Derived Derived

Instrument wiring

Please refer f&ppendix for physical PPA connection diagrams.



Torque & Speed:

‘ ‘ Set the Torque and Speed
‘ parameters to measure the
Mechanic&ower (Nm)

and Speed (RPM) via the
Torque and Speed BNC
connectors on the rear of
the instrumesituated
below the cooling &n
Phase 2 connections,
shown highlighted in blue.

APPLICATION SELECTION

11 Open the torque and

1 \ speed drop down box to
select which type of
transducer output is to be
connected to each BNC
connector.

Once a configuration has
been selected you will
APPLICATION SELECTION needo input a scale
factor relating to both the
Mechanical Power (Nm)
a and Speed (RPM), both
low f : parameters will then be
' calculated against the
selected source.
Consult the transducer
manufactureros
documentation for scale
factor and offset settings.

minimum




Lighting Ballast

Electronic lighting ballast waveforms consigh dfesquencrrier signal
modulated by the line frequ&heyPP3500measures the line frequency
independently of the input waveform frequency and synchronises the
measurement period to the line frequency.

The carrier frequency measurement 1igno
crossing of the AC line to compute the actual switching frequency of the ballast.

Both the frequency measured on the input waveform and the frequency of the line
inputaredisplayed.

As the switching frequency can vary over the cycle, the analysis frequency of the
DFT measurement is continually adjusted togivelaimeasurement 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, pres3Rkey, select the mode with the cursor
keys, move down todk&ult settingsption and preENTERThe defaults
are loaded, and the particularly important parameters can then be changed.

Ballast mode quick start guide

Selectighting ballasin

the APPnenu, the
connect the ballast input
and output (if required) 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 2Mithihe PPA.
connections to the PPA made, we are ready to commence measurements.



Example measurements

244121

153.85mA
120.00kHz
>, f

AC Line Frequency

Carrier Frequene

Phase 2 will also display the samietwoquency components f or
reference.

INFORMRAONTNhe default setting for efficiency measurements is Phase
1/Phase 2, as displayed on the bottom line of the display.




Inrush Current

Measurement of inrush current (surge) requiess gapyess sampling to catch

the highest instantaneous transient typical of this type of behaviour. By default, the
PPA50Gseries will be set to auto ranging, while in most cases this is a positive
advantage, for determining inrush current measurements, it can work against the
PPA500

The PP3500series can be used in two ways to measure the inrush current, firstly
as a standalone instrument, and secondly with the use of the PCIS accessory

Inrush measurement without a PCIS accessory.

APPLICA SELECTION In theAPPmenu, select
inrush currenéind then
It settings P we |7 799° presENTERo load the
] default settings

The default settings are
shown in the screen shot
below

APPLICA

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 inrusithed@@3500samples and analyses

every sample at the full samplelisamples/s to catch even very fast peaks.



Setting the range parameter

This is besbnfigured 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 settingfollews.

Set thautoranging
parameter tange up
onlyand 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 thisange.

For this application a
mains input signal of
50Hz was used,
therefore we can set
thespeediowindow
and20.00mshis will
enable us to capture
cycle by cycle data
over the whole
waveform, to get the
instantaneous cycle
by cycle power the
smoothing
parameter is best set
tononeasshown.

Upon completion of the
speed and smoothing
settings press the
key to take you to the
advanced settings
screen. If undertaking
cycle by cycle
measurements on the
input signal, then set
thefrequency locko
Dynamic.




Setting Peak
Measurement
49.893Hz Parametersf required,
you can display the
Peak+andPeak
measurements within
—29:48mﬂ the RMS Voltmeter

La7 mode screefihese
parameters can be
configured within the True RMS Voltmeter niedks&elg&MSmode
key until the measurement settings satispraiged.

For this demonstration
we selecteskeparate
unfilterecthis then
gave us the unfiltered
Peak ‘andPeaki
measurement
parameters as
displayed earlier for
both Voltage and
Current

DATALOG Data logging to
Internal Memory

Set thdatalog
parameter to the
internaRAMmemory
this will offer the user
the fastest
performance.

Set thentervaltime t®.00g0 enable the Datalog to capture every cycle of
the fundamentetquency.



Reconfigurmoom
| parameters within
i 50.007Hz real time display

7
4 Zoomed parameters

29'71';?'q can now be used to

19.77md capture the Inrush

L28.37mA CurrentQurge) data
798 within a Datalog

DatalLog Results
From the Real Time
90.040Hz display the surge
measurement at the
moment the DUT was
switched on is
recorded &%1.89mA

Pressing tHEABLE

key will now display all
the data points taken
from the associated
DatalLog and you will
notice that the Inrush
CurrentSurgejs
displayed as being
9.396A

i O e

a
il
il
il
a
A
il
il
il
il

Pressing tteRAPH
key will display in a
graphical format all the
data points from the
associated Datalog
displayed within the
previous screenshot
the surge displayed
within the tabular
display corresponds
with the graphical
display

Upon completion you are now able to save / recall or delete your test results taken
from your DatalLog within the PROG mode key



Transferring the
Datalog from the
RAM memory onto a
USB memory stick
will allow the user to
export the .txt file
which can be
imported into an
TABLE to view file directory Excel file if desired

Inrush Current Mode using the N4la¢v@ESory

The Phase Controlled Inrush Switch, or PCIS, available as an accessory for the
PPA3500, controls the switch on of the
4 5 ¢ fInstruments lirant panel.

APPLICATIO _.EEI:::TICIH For th e worst case
inrush current the input

to the device under test
must be switched on at
the worst point in the
cycle (90e o
capacitive |
180e for an
load).

r 27
oad
i nd

c -

APPLICATI |TE|:::TI|:::|I'--.J Switch Phase Offset:

- Press the Key

i followed by the key
auiliory de .. - to reveal the drop down
menu to select switch
on phase angle. Select
the desired angle by
use of the &¢ keys,
followed bENTERO
confirm the selection.




APPLICATION CTION Switch on Cycles:

Press thé Key the
Switch on Cycles
parameter will be
selectedPresghen

key thedrop down box
will open with all
available waveform cycle
rangesSelect the

desired waveform cycles
value by use of the& ¢ keys, followed BINTERo confirm trezlection.

The testing, datalogging etc can now be performed in the same manner as in the
previous section withouPES.

When performing analysis of inrush current of a product such as a transformer or
the input stage of a switched mode pow
RANGHnenu) can provide a 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 regardingtipeordgdenction 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 tisettamgyethe PPA would be
manually selected and fixed usingatheketting in ttiRANGEnenu. This
setting will reflect the maximum peak curexpiepbtihe device under test to
draw from the voltage supply.

A INFORMRAONIt is important that the voltage supply signal is always
present at the voltageut 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 under test using safe working practices.

To utilise fAirange up onlyo to deter min
the following settings

Speed, medium

Smoothing, fixed time

Low frequencynode, ON
RANGE, current, range up only

After these settings are made, the device under test should be connected to the
voltage source repeatedly until theuorggf unct i on no | onger i

If at any time you observe the range briefly ranging up and then ranging back
down, you should revert to manual ranging and perform the tests manually until a
suitable range is found.

After these tests are made, the appropriate range shouldareiabhtd
smoothingandlow frequencynodadisabled.

If you wish to analyse the peak current (this is the highest single sample point
detected) within any cycle, then a slower speed can be selesteg@and the
parameter RMSmode will provide this value



INFORMAONEnNteingthe default settings in inrush mode in the
application menu selects the PCIS atieede85xxto manual
ranging. If PCIS is not being used, then it can be deselected in the AUX menu.
Having selected the default settings, the current range should be set to an
appropriate range for the DUT. The oscilloscope mode is also useful for
qualitatively evaluatingrthesh current.




Transformer

Power transformers

Large power transformers operate at very low power factor (<0.01) and the phase
accuracy is critical to measure the losses. Power transformer application mode
sets the configuration options to the optimum for phase accuracy e.g., AC+DC
coupling, range l@atoss phases.

The Transformer mode in th@5®Beries 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 Correat¢Bqovyeandfctor values

are displayed in the results window.

When testing a three phase transformer, the multiple phase display is changed to
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 percentailpe @orresponding values from phase 1. The

phase angle measurements are expresskxi/etiafrom the expected

values of

-120 and-240.

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 undecdrditions.
APPLICATI ECTION

To access transformer
mode from the drop
down menu, press the

¢ key 4 times and press
ENTERs displayed,
transformer mode will
now beselected.

Press th& keyl more time to highlight default settings mode &NTERSS
this will set the instrument into its default settings for traod&rmer



APPLICATION SELECTION

Pressing thdOMEey
twice will take you back
to the power analyzer
homescreen.

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

PressACQlkey which
will bring up the
ACQUISITION
CONTRO&creen.
Press thé key once
so the red box flashes around the wiring selection;ppilesstihepen up
the drop down menu as seen within the screenshot below

Use thg &¢ keys to select which wiring configuration you require. For this
examplesingle phase vas selected to reflect the transformer being used.
PressENTERo confirm selection tHEMHEBwice to return to the power
analyzer honsereen.

Then Power Analyzer
home screen will now

display the data

measurements collected

from your transformer

under test

total

156,53V

197.38mA 07830
v 50.072Hz With the transformer
plugged into a Breakout
Box and no load
attached, the following
measurements are
displayed

The Voltage and Current measurements displayed ovitbiBltieeBoin the
abovescreen shogflect 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 shown as
78.90. A perfect transformer would display a phase andgteoof @is data

we can confirm that there must be parasitic elements within the makeup of the
transformer causing these results, such as a series resistance.



ThePcorr Corrected Powgand K factovalues displayed within the Orange
Box (see above) are computed in transformer mode. In transformer mode there is
usually very little distortion. The equations used to calculate these values are:

I The Corrected powe) @guation is the top one in the right hand column.

| The K factor equation is the lower one in the left haihd column.
IEC 6007-6 :2011

P Tia
P P'J!PJ-i—k.P: Po=Pr1+d)

k= IQ, ] d= u | usually negative |

U U

Where

P or P-corrected powe| P2= ratio of eddy current losses to total iron
Pn=measuredpower |[lU6 = Nor mal i sed mean
P1 = ratio of hysteresis | U = rms value of voltage

loss to total iron losses
Within the measurement saeé¢he previous pathe, display shows that with

ANOO | oad connected the transformer 1is
Frequency of 50Hz. If you now prdb&Hey you 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 screen shots, we will be able talaizw this

MEASUREMENT SETTINGS PresstheMODEey to

I enter thdMeasurement
Settingsscreen
Press thé key, a red
box surrounasode
parameters
Press the key to open
the drop down menu

Press thé key once
followed by tiENTER
key to selethpedance
meter



Next press tie key
once, followed by the
key.From the drop down
menu you will now be
able to view all
parameters as shown or
alternatively by selecting
Afaut oo the displ a
show the appropriate
parameters values
attributed to the
DUTPres€ENTERoO
confirnselection.

Pres&=NTERo return to

home screen and view
measurementsrom the

Afaut o0 saoaween you
see that we have a

Resistive component

affecting the purityhef

transformer

From the Inductance and Resistance readings the instrument will calculate the total
impedance of the transformer winding at the selected frequency

To view the total
Impedance

calculated you will need to
_ oy change the display screen
e § back fromutoto

oAy .95 Impedancasshown.




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 kspdaty, 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.

phose 1 phose 2 phose 3

34560 34563 34566

-0 [

243.3 _0.002 0.017 243.37
151.86m 0.0053  -0.003 151.86m

Vol t acg
Currer

As illustrated, the PPA can display 3 phase power simultaneously, along with this
the Voltageand Currefitdeviation from the phase 1 readings displayed. The

phase reference is taken from phase 1 Voltage, and we can see that phases 2 and
3 are 120 deg and 240 deg respectively.



Transformer power factor and efficiency testing

A 1:1 isolation transformer was tested, and the results are shown in the following
text, no load and max load tests were performed, short circuit tests were not
carried out at this time.

At a mains voltage of

ental 244.20\fundamental
-90.674ml/de 5006H:|Z) an®5.174

watts the transformer has

a primary off load phase

%gggg!ﬁ. a : anglg of3P.67degrees.

50.061Hz This is the phase angle

between\and 4

The calculated impedance at the fundamental fref0€6dyzid as follows
244.20V153.6MA=1.589K
This is confirmed in the Impedance Analyzer mode 856@0e PPA

1,590k

To obtain a visual representation of tBe0RRAults, especially for those who

are unfamiliar with power analyzer numerical displays, which offer far more
resolution than a vector display. We will convert the figures into a vector diagram to
help with interpretation of the results. It must thatioyaty to read such

phase angle critical measurements from a vector diagram is the incorrect approach
and the PR&00offers a numeric representation of the phase angles.

splay wil/l S

INFORMAONNOt e t ha [
[ e i mpedance of

t
i mpedanceo This is t
fundamental frequency o630




V1
I
_ m
-
o
= (360°+(-339.67°)) =20.33°
\\G\ G)O ( ( )i
3 |
| %7 | 0 =153.6mA
4 0) c I
0 ¢ =153.65in20.33
|
m =153.6 cos 20.33
()]
I
m
V2
Y

Here we can seetle primary voltage from thegsidhé offoad current. This
includes the magnetizing current and Core losses.

We can calculate the losses with just the primary voltage, off load current
magnitude and the phase angle between the two.

We then use trigopnometry to calculate the in phase current component (the losses)
and multiply this by the Voltage which will give us the power in Watts. Using a
PPA500 all these calculations are performed within the instrument.

This provides a good understanding of
current componentHeptiasy i di ng Areal 0 pow

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

Magnetizing Current
Oa ™ UL oip@ED o
OC4d ™Mrv o @
Core loss component
OO TP LV ORI B
OO T T TGO

I f we multiply the Aln phaseo core | os
have the power

DETDDO O wwOa



DéTl icTEM MPTITINO P XK

Although there is a small rounding error in comparison with the correct figure
shown on the P850, you can see the figure does correlate with the watts
measurement

Standby Power

Standby power, also sometimes referred to as vampire power, vampire draw,
phantom load or ghost load refers to thleatray power consumed by

el ectronic and electrical appliances W
dor mant or fAstandby state. This occurs
on their control interface are in fact drawing small amountseoigidsver to

rapid switch on, or to maintain timer functions and the like. Some devices, such as
power adapteia disconnected electronic devices, consume power without

offering any features (sometimesrualbed powgrAll the above examples,

such as the remote control, digital clock funadianshenchse of adapters,

noload powérare completely switched off just by switching off at the power

point. However, for some devices withibteltnal battery, suslaghone, the

standby functions can be stopped by removing the battery instead where this is
feasible.

In the past, standby power was largehsaugofor users, electricity providers,
manufacturers, and government regulators. However, as climate change

awareness has grown it has become an important consideration for all parties. Up
tothe middleof @ 0 06 s, standby power was ofter
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 appliaideasurement of standby

power is the standard used to measure againstivdlled dynamic range of

the PPB500series enables the user to comply with IEC62301 and Energy Star
testing standards. Utilisttgridbyower Mode" the PPA employs proprietary
standbyower signal processing algorithms to provide accurate no gap analysis of
high crest factor (CF) signals.

Most of the power consumed by devices in standby mode is taken in the periodic
higher current cycles, so to accurately measure the power drawn by these devices,
the PPB500synchronises to the power frequency for the analysis but extends the
measurement window to the irregular period of higher energy pulses. Because the
PPA500samples in trueal timavithout any gaps, no data is missed, and every
power cycle is captured.

The Standby Power settings are accessed in the same way as the other
application modes, i.e., viaBtmenu key, and the default settings are enabled
via the use of tRB&ITERey as previously.


https://en.wikipedia.org/wiki/Electric_power
https://en.wikipedia.org/wiki/Power_supply
https://en.wikipedia.org/wiki/No-load_power

To access standby mode:

Press the APP key
then pess th& key
and then the key.
This will open the drop
down menu selections.
Press thé key 5
times until the red box
surrounds standby
power.

Press ENTER, this will
now set the made

APPLICAT : Press thé key to

' move to default
settings and press
ENTERThe
PROGRAM LOADED
message will be
displayed &é
instrument will now set
the voltage and
current measurement
parameter®ress the
¢ key to move the
cursor to low
frequency mode

A INFORMATION. Note that Pressing ENTER to load the applications default
settings will automatically set the low frequency pa¥feter to

You can now return to the Power Analyzer screen

Test device: 1 x Stahohe Heater
Accessories: 1 x Break Out Box

It is important that ranging is set to manual or up only auto ranging so that the
power cycles are not missed while ranging.

The real time display

total fundamenta shows a screenshot from
17216ml)  17410ml the Power Analyzer
o7l 174.74mLe home screen with the test
249.97]) device in standby mode

2./10omA




tetal

2./99b¢rikeh
11.6

Reverting to
screen you can see all
the subsequent voltage
measurements from

each phase associated
with the test unit in
Standby Mode

Left is a display taken
from the power integrator
screen INTEG,
displaying a 1 minute
integration of the power
being consumed

(The timer is in the top
left hand corner)

Press the SCOPE button to view the Voltage and Current waveforms being

produced by the device under test.

current

10.00ms/div

Calibration

Calibration Mode is to be used in combination with N4LCal (N4L Calibration

t

he

software) which facilitates performing manual calibration with an external source.
This software is supplied with a detailed manual describing the calibration process,
for more infimation contact N4L on the following email.

support@newtons4th.com



mailto:support@newtons4th.com

Setting up and using remote control

The PPB500SERIES is fitted with an RS232 serial communications port, USB
port, IEEE488 (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 | Carriage return carriage return and lif
USB (line feedynored) feed

LAN

IEEE488 | Carriageeturn or line | carriage return with E
feed or EOI

All the functions of the FFIBSERIES can be programmed via any of the
interfaces, and the results read back. When the IEEE488 interfac®i® set to
the RS232 port is ignored.

The commands are not case sensitwhitndpaceharacters are ignored
(e.g., tabs and spaces). Replies fra3BBERIES are always upper case,
delimited by commas, without spaces.

Only the first six characters only of any command arei sigwyificether
characters will be ignored. For example, the command to set the generator
frequency ISREQUIbut the full wor(REQUENGway be sent as the
redundaritiCYat the end will be ignored.

Fields within a command are delimitedrbynamultiple commands can be
sent on one line delimited with aslkemie.g.

BANDWI,LOW;SPEED,SLOW

Mandatory commands specified in the IEEE488.2 protocol have been
implemented, (e:d>N?, *R97and all commands that expect a reply are
terminated with a question mark.

Data values returnedigPP/AB500SERIESre in scientific notation, with a 5
digit mantissa by default. For extra resolution, this can be indigéd®sd to 6
settingheresolutioto highin theREMOTEenu.

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

byte 1 20s compl emen)

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

byte 3 mantissa bits 13:7

byte 4 mantissa bits 6:0




When thensbsare stripped off and the bytes put together, there is 6 bit signed
exponent, a mantissa sign bit 20 dbdmantissa magnitude. The value then is
given by:

Value = +pexponenk mantissa 22

The PPB500SERIES 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 conurand

The PPB500SERIES 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 commaioder RS232 or USB or

IEEE or LAN.

The IEEE address defaults to 23 and can be chandeEMi@TiEmenu.

Setting the LAN IP address to 0.0.0.0 will enable the DHCP and the unit will obtain
its IPAddress from the DHCP seflieDHCP 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 settirRENMDEEenu.

The keyboard is disabled when the inst
interfacer if the commaid YBOA,DISAHS sent via RS232 or LANSSs
HOMEHo return to Local operation.

RS232 data format

The RS232 fornmistartbit, 8 data bits (no parity), 1 stop bit. Flow control is
RTS/CT9aud rate is selectable viREMOTEenu.

A summary of the available commands is given in the Appendix. Details of each
command are given in the communication command section of the manual.

Commands are executed in sequence except for two special characters that are
immediately obeyed:

Control T (2G)reset interface (device clear)
Control U (2@)warm restart

To maintain compatibility with some communication systems, there is an optional
Aprotocol 20 which requires a space be



Standard event status register

Bit 7 Bit6 |Bit5 Bit 4 Bit 3 Bit 2 Bitl |BitO
PON CME | EXE DDE | QYE OPC
Bit0 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

Bit3 DDE

(device dependent error)

set when the instrument has an error

Bit4 EXE

(execution error)

set when the command cannot be executed

Bit5 CME

(commanishterpretation error)

set when a command has not been recognised

Bit 7 PON

(power oavenx

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 and cleared by specific cdmraand *CLS, *RSOPC is

also cleared by most commands that change any part of the configuration of the
instrument (suchfd8®DEOrSTARY.

Serial Poll status byte

Bit7 | Bit6 | Bit5 | Bit4 | Bit3 |Bit2 | Bitl | BitO
ESB | MAV | ALA | FDV RDV
Bit0 RDV (result data available)
set when results are available to be read as enabled by
DAVER
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 when an alarm becomes active as enablé& by=R
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 bz SH.



RS232 connections

The RS232 port on the PIOBSERIES uses the same pinout as a standard 9
pin serial portonaPCorlappp (8@ mal e 6 D06 type).

Pin| Function Direction
1 DCD in (+ weak pull ug
2 RX data | in
3| TXdata | out
4 DTR out
5 GND
6 DSR not used
7 RTS out
8 CTS in
9 RI Not used

ThePPA500SERIES will only transmit when CTS (pin 8) is asserted and can

only receive if DCD (pin 1) is asserted. BBO®EERIES constantly asserts

(+12V) DTR (pin 4) so this pin can be connected to any unwanted modem control
inputs to force operation without handshaking 350EFEHRES has a weak

pull up on pin 1 as many null modem cablespeseectit. In electrically

noisy environments, this pin should be driven or connected to pin 4.

To connect the FFSA0SERIES to a PC, use a 9 pin female to 9 pin female null

modem cable:

Pin(s)

to

Conec| Pin(s)

&6

Q| N| o1 b W N| P

ol O O Ol O O O




B o

0|
|3
‘0100

=0 0 00

o

Null modem serial cable jmat

Screen Shot
If required, you can take 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 t hen hkeyfat rougtlye? seacdhdsATRI vill capture what is
currently on the screen and save it as a bitmap image on the memory stick.

REMCOTE SETTINGS
By default, the save

location for tisereen
shotwill be the USB
memory stick; this can be
changed in tRREMOTE
menu. 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
Alternativelhg RS232 port can also be connected to a serial printer for making a
hard copy of any screen. When printing is enabled in the REM@HE menu
pressing START will commence a screen dump to the griayéi@roecol
used is the ESC/P so any printer which supports this protocol should work such as
the Seiko DPA414.

The other communication options, USB, LAN or GPIB, can still be used while the
RS232 printer is enabled.



External shunts and transducers

A variety of peripherals can be connected t@8@)RR&e of instruments, to

enhance and adapt the measuring capability to suit most scenarios.

Refer to Appendix for full range of accessories and transducers. This section
explains how to connect and set up the most often used types of transducers

External current shunts can be used as an alternative to the instruments internal

shunt as a fixed value Impedance circuit. Note do not use both shunts together

Test equipment for demonstration:
1 x Inverter/Motor test unit (single phase)
1 x HF 003
Wiring Configuration:

Current

Shunt

Connect BNC s a

fet

EXTO0O BNC o nPPS850@ndr
the BNC connector on the HF shunt

P

o
18 Newtonsdth Lid
5 HFOO03 CURRENT SHUNT

Shunt resistance 470mOhms

Tolerance 0.1%
Continuous Current 3A rms max
Frequency Range dc to 1MHz

/N A\ WARNING

High voltage may be present at the outpul
ina ise insulated connectors only

c€ EE E 600V CAT 11

Newtonsath Ltd newtonsdth.com

Connect Black 4mm
lead from Load &
Yellow 4mm from
source

(shunt

resi

st



Setting the PPA
PressheRANGButton

Press thé key5xuntithe flashing red highlggintounds tleairrentinput
parameter
Presghero keyand sele@xternal shuny use of thie key

gl galglallgle]

PresENTERO select thexternal shunt
Presghe¢ key4xuntithe flashing red highlggintounds tlehuntparameter

Manually input the shunt resistanceisialgehe numeric keypad



PresENTERexternal shunt value will n@glbetedin this instance the value
has been set to 500q

If connecting the external shunt to a different channel, tlrekeyte Sedect

the correct channel configurations screen as prompted at the bottom of the
RANGHome screethis is only availabledépendent rangirftas been set
toenablecht the bottom of the ranging menu.

dent ranging

phi ' randing >

Now going back to the real time display screen, the range selected by the analyzer
is the (300mV) range. This range is a peak range and the analyzer will convert this
voltage to the equivalent current range, dependent upon the shunt value entered in
theRANGHEnenu.

I n this case the shunt value is 470mq;
for the 300mV range

As the instrument ranges up and dofmanigevalue will changecordingly

A CAUTION.

InpuiConnectionK:is critical that the 4mm inputs and BNC iepats®RA
input channel are not connected éxtanyal circuit at the same time.

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

Remembeto disconnect all leads to appropriate channels internal current
shuns




CAUTIONConnection smme models of HF slawetnade via a stud
and bo)great care must be taken when connecting heavy duty ring

terminals to the appropriately sized s
HF500 shunt.

It is essential that 2 correctly sized spanAérd/arétised (see table below)
so that adequate torque can be applied to the bolt withoutdrgnsferring
excessive turning force to the stud

Any damage caused to the fixingvétlileirreparable

Current Shunt Mode| Spanner Size

HF100 + HF200 17mm

HF500 24mm

Damage to the shunt wil
occur whemsing only 1
spanner

‘ Always use 2 spanners 1

limit torque stress on the
shunt stud




Rogowski Coil

The RogowskKki coi l of fers an alternatiyv
with the advantage that they can be used in situations where it is not possible to
break the current path orttieatonductor in question is of such a size that the

more widely used zero flux current transformers are unable to accommodate.

A Rogowski coil consists of the measuring coil itself, attached to an integrator box.

Input the correct shunt

value corresponding to
o e the switch value on the

minmum ¢ o Rogowski Transducer

Theshunt value is set to

2mq to reflect tF
position being set to

1KA (2mV per A) and a

scale factor of 1:1

The shuntisset2Zanq as a 2mg shunt woul d al so p
output as the coil

IMPORTANMultiple turns around the conductor:

If the coll is wrapped twice around the conductor set the shunt value to
4 m{ the coil is wrapped 3 times around the conductor set the shunt
value to 6mgq et c.




Connection shouldnbade as per the following diagrams:

15 Way BBub Connector

m Newtons4th Ltd

WRS5000

Wideband Rogowski

Transducer
ON@®
FAULT @

5kA (0.4mVI/A) ‘
1kA 2.0mvia)

CAUTION
REFER TO INSTRUCTIONS

BEFORE USE

q3

DC In

To Rogowski Ca



Connect up the Rogowski Coil as shown, wrap plestitetrbe around the conducto
sl ot T nd maonmedus tigliten the connector nut to secure the lead into pos

A single coil wrapped around the conductor will result in voltage measurement eq
detail on the WR5000 as set on previous page

N

CAUTIONRemember to connect either the Internal or External shunt onBb@the PPA

Conductor passing througf
Rogowski Coil

WR5000

DC Input BNC i BNC safety lead




Zero Flux Current Transformers (CT)

For measuring currents exceeding the internal current shunts fitt88a6 the PPA

series
PPA500LC 10Arms
PPA500 30Arms

PPA506HC 50Arms

Zero Flux Currdmransducers are often utilised, combined with N4L interfaces a
flexible multiphase system is achievable.

Dependent on the exact model of CT used, there are two ranges of interface
available.

Here we examine the LEMs6ries of interfagkich aravailable in-%
phase configurations.

LEM 6-6 - 6 phase 19" rack mountable interface for current transformers

LEM6-6 interface rear connections

PPA3560 Power Analyzer

Enlarged view of 1 channel’s connections

512-412 Interface Cable

461-008 BNC- BNC Cable

LEM Current Transformer

Connection diagran



The N4L LEMInterface serves as a high accuracy, highly stable interfacing unit
allowing simple "plug and play" conneitteoR®B500seriedo the LEMr
Danisenseurrent transducers listed in table 1.

The LENS supplies the LBMDanisengeansducer with a highly stable isolated

supply voltage; each channel is isolated from the next providing excellent cross
channel coupling immunity. There are 4
& 10q; this ensur esccurdietythtoughontstsd ucer can
dynamic range without the introduction of noise into the measurement.

IT60S 60Apk 42Arms 600
IN10E5 150Apk 100Arms 500
IT2065 200Apk  141Arms 1000
IN20E5 200Apk 300Arms 1000
IT4065 400Apk  282Arms 2000
IN40ES 400Apk  600Arms 1500
IT7065 700Apk  495Arms 1750
ITN6OES 600Apk 424Arms 1500
IN5065 500Apk  800Arms 750
DS50ID 150Apk 50Arms 500
DS2001D 370Apk  200Arms 500
DS3001D 500Apk  300Arms 1000
DS400ID 600Apk 300Arms 1000
DS600I1D 1000Apk 600Arms 1500
DM12001D 1800Apk 1200Armg 1500

A INFORMRAONNAL supply a wider range of current transformers than

listed above, however the other models are not suitable to be used with the
LEM &X interface as the power requiremeabogecthatf theLEM 6 PSU. In
this case then we offer a-LENerface

If the LEM is purchased with an N4L power analyzer and LEM transducers, the
LEM®6 Interface can be "system calibrated" within N4L's ISO17025 UKAS
laboratory. This providespesatowith a single uncertainty figure and improved
accuracy performance.

Following System Calibration, the Calibration Adjustment figures for the 4 current
shunts on the LEM6 are stored in program location 1 on the instrument. They are
then automatically recalled each the instrument is switched on.

These values can be viewed by presdtgpthdton and referring to the
External system Scaliogtion. The screenshot below shows the adjustment
figures for shdweindug. current shunt



Pressing tHiRANGE
key to display the
RANGIN@&enu will
confirm that the external
: system scaling has
hunt : been selected in the
spendent ranging cisabied AUXmenuas he Scale
factor and the nominal
shunt value will be
displayed in green text.
The screensHheft
shows the settings for
Phase 1.

Only the settings stored

in program location 1 are
automatically recalled

each time the instrument

default is switched on. Should it

be preferred to not have

them automatically

recalled they can instead

by saved to an

alternative memory

location and then deleted from Iocatlon 1. The User can then recall the System
Calibration data when required. The Program Store/Recall/Delete menu should be
used to make the changes:

TABLE to wiew file d




The LEM6 can also be used wihpomt em cal i brated CTO6s.

Full details of the LEM6 features, Specification, and setup procedure for use with
System Calibrated and-8lgnst em Cal i brated CTO6s can |
User Manuakhich can be downloadeddunweb site.

The LEM 1 interface system is suitable with the complete range of LEM and
Danisense CT models thatsigply.

50W and
120W Variants

Universal «
Mains Inlet

Output to LEM-1

Interface -—\

481-008 BNC Cable

LEM Interface Cable

2-6m

For muHphase systems, each phase requires a separate LEM 1 interface, the
number and wattage of the LEM 1 PSUG6s
number of phases required.

As with the LEM6 interface, the LEM 1 interface can be set up with system
calibratesds@kedns carl iborat ed CTO0Os



Usewithnosystem cali brated CTO0s

Press thRANGEKkey

Press thé keylOx
untiindependent
rangingis highlighted
red

Press the key, select
Enabledvith th& key.

Press the ENTER key
twice to return to the
power analyser screen.

Press the key five
times until Current Input
is highlighted.

Press the key, then
the¢ key to select
External shunt

Press the ENTER key
followed by tigekey 3
times and set tBeale
factorto suit the CT in
use.

Press thé key and set
theshuntvalue to the

actual value from

calibration certificate.
1.0007q in thi
Press the




Us e

W i

t h

anging

1 ranging

system

ph

c al

brated

PressENTERollowed
by theHOMEkey then
usinghea key go to
the next phase
connected to the PPA.

CTOs

Press th&UXkey
Press thé twiceo
highlighExternal
system scaling

Press the key
followed by tigekey
tohighlighenabled
then press tHeNTER
key twice to select
enabled and return to
the Power Analyzer
screen.

Press thENTERey
Press thé keyto
highlighPhase 1
current

Press the key, this
now displays menu
showing shunts.



Using thé key to

select the 1q sh
: m scaling abled value, press the

¢ Leurrent 1000 ENTERey, then to

_ " the right the

adjustment value is

shown in blue, then

presENTER

Repeat for each
connected LEM



Additional I/O interfaces

The use of the ADI40, enables ti856®Aries to become a rohidinnel
measurement system, allowing integration betwee3b0enRR#ple
analogue inputs/outputs and software.

There are 4 model variants available each one with a total of 20 inputs, split
between = 10VDC and thermocouple inputs.

The outputs can be interfaced with chart recorders that can be mapped to any of
the measurements recorded by t1356FA

The thermocouple inputs are differential with a range of £ 20mVDC and is suitable
for both J and K type thermocouples.

» AAXCE

As  ppaasoo

PHASE ) A
EXTENSION

Switch on the ADI40 and th8 A he POWER led should illum
and the AUX led will flash, indicating that the auxiliary cable it
but communication has not yet been established. RBdsethen
the instrument, and then s@lBt40from the auxiliary device m
Press th&élOMEkey twice for the change to take effect. The /
should stop flashing and the OUT aledisiill begin to flas
sequentially.

' A‘uxil_‘iaryable_ :

B

B 13 [ 20)

S 9IM-13750 |
!

90-265V RMS
47-63Hz 40VA MAX



INFORMRAONIf the LEDs do not flash, then check that the extension port
cable has not been damaged and has been correctly fitted between the
instrument and the ADI40

It is a good idea to usharting link wire between each unused + and
thermocouple pair to eliminate noise pickup.




Getting data in and out
Continuous measurements are made by the ADI40 inputs whenever it is connected
to a PP3500with the correct AUX menu setup. Measurement data can be
accessed in the following ways:

Using the ANAL@ann&lcommantb monitor the inputs in CommView?2

Assigning inputs to MUL-BI And reading back with MULTIL? or
MULTIlline®, in CommView?2

Using the N4L PPALoG software to log and export measurement data.

The ADI40 inputs can be used with a wide variety of sensors and components
such as Airflow rate sensors, pressure sensors and DC fans.

The ADI40 outputs are also updated whenever it is connected to a PPA3500,
PPA4500 or PB500with the correct AUX menu setup. Outputs can be accessed
in the followings ways:

Using the ANAL@Gannel,vale®@mmand to manually set the output voltage to
a DC value betweeid/

Using thADIMARRommand to map a PPA parameter or ADI40 input back onto
one of the outputs.

A detailed example of using the MULADRI&MARommands are given in the
PPA500Communications Manual which is available as a free download from the
Newtons4th website along with full operating instructions are provided in the ADI40
User Manual which is also available to dénoniaad website.



Trouble shooting FAQ

Q. The PPA will not connect to the Datalogger software.

A. There are several points to check depending on the connection method used.
Firstly whether RS232, USB or LAN is being used to make the connection, the
method chosen in the software must match that seled&teM@iTtEenu

on the PPA itself, additionally if using RS232, the connection cable must be a Null
modem cable, and the Baud rate must be set to 19200 in both the software and the
PPA.

Q. Error messages pop up when trying to connect.

A. If an error message other than failed to connect appears, then the most likely
cause is that there is an incompatibility between the software and firmware
versions. We always advise that the latest versions of software and firmware are
used. These aagailable as free downloads from
https://resources.newtons4th.com/

Q. Unexpected readings when the DUT is a motor/inverter drive.

A. Within th&@PPmenu, the first special mode availRiéMsnotor drivtbis
should be chosen to enable other specific settings such as the frequency filter (See
PWM_mode

Q. Canét | ock on to the fundamental fr

A. Normally in most cases voltage on phase 1 should be used as the frequency
reference, however, should current or a different phase be required, these
parameters can be set frorA@@Unenu.

Q. How do you set up the PPA for different current capacity Current Transformers.

A. To take best advantage of each CT, it is necessarjnepeallent
rangingfrom th&@ANGHEnenu there will be the opportunity to switch between
each phase by use ofth&£ keys


https://resources.newtons4th.com/

Appendix AAccessories and software

Supplied Standard Accessories
Leads Power, RS232, USB

Connection cables 36Arms rated 1.5 meter long leads with 4mm
stackable terminals
1x Yellow, 1 x Red and 2x Black per phase

4mm terminated alligator €lips

Connection clips 1x Yellow, 1 x Red and 2x Black per phase

Documentation Calibration Certificate,
Both thé&Jser manuélhis manual) @ommunications manual
are free downloads fromps://resources.newtons4th.com/

A full range of PPA accessories can be found on our website.


https://resources.newtons4th.com/

Firmware Upgrad€&mmView2 PC software

% CommView2v1_3  USB,PPAS530,165-05225,2,185 - [m] >

Result Script  Configure  Instrument Help

Connection Info.

Interface: USE
Address: COM5

Instrument Info_

Model: PPAS530
Senal No: 165-05225
Type: 165

Main release: 2.185
FPGArelease: 2.08
DSP release: 2.185
BOOT release: 2.04

Last N4L calibration:
23 JAN 2021

N4L CommViewRaseltcontaineéxecutable software program written in C++
using the Microsoft win32 graphics set.

CommViewéan connect tioe PSMPR&00viaSerial/RS232, USBLAN.

A INFORMRAONDependant on the version of Windows loaded on the
connected PC, the USB drivers may need updating. These are available
from our websitetps://resources.newtons4th.com/software/

CommView?2 allows strings to be sent and received between RIPS%20@ the

The strings can be viewed in a window and optionally stored in a file. Data received
from the instrument may be displayed in normal scientific notation with an identifying
label.

CommViewtghay be used interactively or may execute a series of commands
automatically from a prepared text tile.

CommView2 may be used to upgrade the firmware in the instrument when new
firmware is released.

The script file is created with any text editor and includes three types of lines
(interpreted by the first character on each line):

lines beginning witre sent to the PFA0
lines beginning witire commands for CommView?2

any other line is a comment.


https://resources.newtons4th.com/software/

The # commands that are recognised:

format arguments effect
"text string sendexttoinstrument
#label,i,name | i = result indeame = strin overwrites label associated with results v
#pause,t t=delayins delay by real number seconds
#wait,text display text string and waitkey pregsliscard
key press)
#beep sound beeper on PC
#reply,t t =timeoutins wait for eeplyusing apecifietimeout
#flush discard any received characters.
;text comment
Other functions in CommView?2: Found within

save results results menu

set COM port parameters configure menu

firmware upgrade instrument menu

read/store user programs instrument menu

As with all N4L Software, it is available for free édongoaih a full User
manudairom our website. $gs://resources.newtons4thfopmore details.

Once registered and your account has been activated you will have access to the
softwarand manuatbownloadectioa


https://resources.newtons4th.com/

CommView2 vl1_3 5ER PPA5530,165-00768,2.185 — O *

Result  Script  Configure  Instrument Help

Connection Info.

Interface: Serial
Address: COMT
Baudrate: 15200

Instrument Info.

Model: PPAB530
Serial Mo: 165-00768
Type: 1

Main release: 2.185
FPGA release: 2.06
DSP release: 2.185
BOOT release: 201

Last local calibration:
03 FEB 2021

Last N4L calibration:
01 AUG 2019

>18 months since
N4L Calibration

When connecting to the instrument the panel to the right hand side of the software
window will display details about the instrument.

This includes:

Connection Information: Details of the interface used to connect the instrument to
the PC.

Instrument Information: Instrument Model, Serial number along with firmware details.

Calibration information: Details of when the instrument was last calibrated*

*From firmware version v2.185 onwards details of the last N4L Calibration procedure
are displayed along with details of any later calibration performed by a locally based
Calibration Laboratory.

At boot up an advisory message is displayed if the N4L Calibration & Adjustment
was last performed more than 18 months ago.



PPA Datalogger/PPAR&Gsoftware

PPA Datalogger is a-sefftained executable software program written in C++
using the Microsoft win32 graphics set.

PPA Datalogger has the ability to connect to the PPA series of instruments via
RS232, USB and LAN. The software includes all measurement modes to reflect

instrument operation.

PPA Datalogger has the capability to communicate with up to 4 different PPA
Instruments at the same time.

PPA Datalogger supports the ability to export text files in CSV format as well as
export directly to Microsoft Excel

Measure Mode i s-pupd3éd meBsarenzehtongde.eMedsare a | |
mode is an intuitive way to log a wide range of parameters using Real Time, Graph
and Log datalogging methods. A few simple steps will see PPA Datalogger ready to
record up to 60 of #ieéAs wide range of multilog parameters, on up to 4 PPAs
synchronised by PPA Datalogger, with speeds up to 200 results a second.

E PPA Dataloggerv3_2e-U  PPAT: LAN,PPA5530,165-03230,2.185 - [m] X
Configure Display Measure Harmonics Scope Capture Help
contrROL | PPA1 Ppaz PRAS SETTINGS: READ PPA SET UP PP HIDE SETTINGS g PPALDG

CONTROL: PPA1 Configurstion: Acquisttion Cantial
ACQU COUPLING RANGE Wirng |3 Phase 3 Wattmeter Frequency Reference | Phase 1 v
st e Speed | Medium ~ Phase Angle reference | Vohage ~
Smoothing | Normal ~ Frequer Off ~
REMOTE AUX
Smoothing Response | auto-reset “ orf ~
S¥S MODE PROG Frequency Reference | Vohage ~ Ad d Opt
B View Control
MULTILOG REAL TIME GRAPH LOG START CLEAR LOG HapseriLog e
00:00:00
Dats Settings
PPA1 - RESU (OManuatiog
Frequency P RMS Voltage PH1 RMS Voltage PH2 RMS Voltage PH3 | ®esritmene
(O scheduled testing
0.0000 0.0000 0.0000 V 0.0000 V Oiorection o csv
RMS Current PH1 RM rrent PH2  RMS Current PH3 Watts PH1 Lomene oo
0.0000 A 0.0008-A 0.0000 A 0.0000 W
Watts PH2 Watts PH3 Efficiency PH1 Efficiency PH2
0.0000 W 0.0000 0.0000 % 0.0000 %
Efficiency PH3 High Speed Mode
ODDDO 0/0 Er‘(ercf::‘:pyed

A

Measure mode is a truly flexible measuring syste hich will fulfil most needs.
TheParameters to be datalogged are selected usi e Multilog selection window:



PPA1 Multi Log Selection - X
STORE / RECORD SELECTION
2 PPA1 >l Phase 12 3 456 iurg 1NEuz Phase 1 2 3 4 5 6 15“’2 1NEuz Selected ltems
| h-ph Voltage Phase Angle
el alaiaia e OO0 0
w 000 O cmenswge (10 O Frequency PHI
ooo O O RIS Voltage PH1
oog O | RIS Voltage PH2
= 00 O Torque [ RMS Voltage PH3
w 000 O Paver [ RIS Current PH1
aod O . RMS Current PHZ
898 swegE8 B jmew o
atts
aod Watts PH2
Watts PH3
aod Efficieney. PHI
= O0d Efficiency PH2
AMS vonage O Efficiency PH3
RMS Curen O O
Fungzmentaivorsge (] (][] O
ood oo
ood
aod
€ aod e iation
bamer cree. 010100 P e
pcverzge [][][] oltage Phase Devistion uP CLEAR REMOVE
e IHEE - e OO0 i T i
scvorege (][0 O el |1 a
accument [ [ [ minin| pescance. L] o Add ADI Input
PeskVotege ] (][] O pree 10100
ooo oo meganss v ][] 0
imegrsd i ][] ]
afata e BEECHE o
oo Inmagrated RMS Curent [ (][] m] Function Output
ooo Average Power Facor [ [][] O
Integrated Fundamentsi Waee [ [ [] ]
HEH o o OO0 OO0
Integrated Fundamentsi Var [ ][] [] O
B | e e T
Vohage CrestFactor ] [ [ O versge Fundaments Power Esctor [ ][] [] ]
oo ] Average Imegrated Wers ] [] [ ]
oog O sversge Intzgrated VA E E E E
Average Integrated Vir
Votage Form Factor E E E E Average Inegrated ey oo ]
cunentrem ezcer [JLIL] = ::::‘Ts:::::;:& E E E E Add ADI Output Remove
oage Hamone s [] [ [] O Average RMS Voiage  [] ][] O
oo 0 Average RMS Current E E E E
ooo 0 Average Fundamental Vottage
ph-ph Fundamental Voege ][] [] [m] sversge Fundamentsi cunene ][] [] [m] Cancel

There are several measuring modes including:

Real Time: the default medieh records each result read from the connected
Instrument to the Data Log.

Scheduled Testing Mode: The Start Time and Date and End Time and Date for the
test are preelected.

Direct Log to CSV Mode: The data is recorded from the instruments straight to a
CSV file.

On completion of the tiestresults can be exported toFEEREESV in several
formats using the Export function:

Export X

Export to
{®) Export to Excel () Export to .C5V

Settings
(®) standard () Engineering () scientific
Example: 0.123456

Cancel




Other PPA Datalogger Features:

Customisable Graph mode allowing up to 4 parameters to be selected:

PPAL - RESULTS

28000 m

-

RMS Voltage F

24.000

Harmonics Mode: Harmonic data can be displayed in graph or table format.

Scope Mode: Allows up to 4 parameters to be displayed in Scope format, either in
single step or continuous mode.

Capture Mode: Allows screenshots to be taken of the PPA display.

Display mode: Allows the displayed software screen to be saved to the clipboard, a
Bitmap file or a Word document.

Equations Modete asur e Modedés Multilog Par ame:
custom equations. The equations can be added to Multilog Setups and logged
alongside other Multilog Parameters, as well as exported.

The PPA Datalogger User Manual provides a full description of the various
datalogging modes and functionality. There are full setup instructions for the
software and connecting to the instruments.



Appendix BSerial Command Summary

command format reply format

*CLS

*ESEvalue

*ESE? single integer data value

*ESR? single integer data value

*IDN? company,product,serial
ngversion

*OPC? Oorl

*RST

*SREvalue single integer data value

*SRE?

*STB? single integer data value

*TRG

*TST? single integer data value

*WAI

ABORT

ADIMABuUtput,multil

og,
offset,scale

ALARM,latch,sounder

ALARM? single integer data value
ALARME,value
ALARME? decimal equivalent of alarm bits

ALARML,type,data,hi,|
(0]

ALARM2,type,data,hi,|
o]

APPLIC,type,setting




BANDWI,phase,type

BEEP

BLANKI,on/off thresho
Id

CALVERtring

CALVER?
CAPTUR?

string

CONFIG,parameter,d
ata

CONFIG,parameter?

single integer or real data valug

COUPLI,phase,coupli
ng

DATALO,function,inter
val

DATALO,LINES?

single integer data value

DATALO,0? i ndex, ti me, dat
per line
DATALO,start,records|i ndex , t i me, dat

? per line

DAV? single integer data value
DAVERvalue
DAVER single integer data value

DISPLAY ,phase

DISPLAY? multiple real data values

EFFICI type

EFFICI? total efficiency, fundamental
efficiency

FAST on/off

FQLOCK,on/off

FQREF,phase,channe
I

FREQUrequency

HARMON,para,h,hma
X




HARMON,phase?

or

freq,magl,mag2,hmagl,hmag?
h1,h2,

thdl,thd2,hphasel,hphase2

HARMON,phase,SER
IES?

or

mag,%, X n harmonics

magphasex n harmonics

HOLD,on/off

INPUT,channel,type

INTEGR,type,display

INTEGR,RUNTIM,hou
rs,mins

INTEGR,phase?

time,Wh,Wh.f,
VArh,VArh.f VAh,VAh.f,
pf,pf.f,Vav,vVav.fAh,Ah.f

KEYBOA,value

LCR,conditions,param
,head

LCR,phase?

freq,Vmag,Amag,impedance,pl
ase,R, L,C,tdjQf,reactance

LOWFRE,on/off

MODE,type

MSLAVE, type

MULTILOG,index,pha
se,func

MULTILOG?
NORMALISE,current
NORMALISE,voltage

1-30 floats as selected

PFCONV,convention

PHANGREF,referenc
e

Current or Voltage

PHASEMatio

PHASENhase

Freq,magl,mag2,dB,phase

PHCONV,convention

POWERUMA




POWERPHASE ,WAT | Freq,W,W.f,

TS? VA\VA.f,Var,Var.f,pf,pf.f,
Wdc,W.h

POWERPHASE,VOL | Freq,rms,mag.tipeak,cf,mea

TAGR n,ff, harmonic

POWERPHASE,CUR
REN?P

Freq,rms,mag,tipeak,cf,mea
n,ff, harmonic

POWERPHPH?

Freq,rmsl,magl,rms2,mag2,
f2, rms3,mad3

POWER,RMS?

Freq,vrmsl,vdcl,armsl,adcl,V
ms2,
vdc2,arms2,adc2,vrms3,vdc3,
arms3, adc3

POWER/ECTORS

Freg,magfll,mag2,2,mag3,
3, magé4,mag%5magd,6

POWERVVA

Freq,wl,vrmsl,armsl,w2,vrms
, arms2,w3,vrms3,arms3

PROGRAM,function,n
umber

PROGRAMe®
PROGRAMame

Lists all program files

Name of selected program

RANGE,ch,ranging,ra
nge

RESOLU.format

RESULT  function,num
ber

RESULT

multiple integers

REZERO

SCALE,channel factor

SCALEhanné&l

Singleeal data value

SCOPE,phase,v/a?

range, trigger, 250 signed
integer data values

SHUNEhannel,resist
ance

SHUNEhanné&

Singleeal data value

SMOOTH,type,dynam
ics




SPEED,value,window

START

STATUShannél Range number,range
text,over/low/ok

STOP

STREAM,enable,wind
ow

STREAMisable

STREAM?

Dat a, dat a, da

SUSPEN,on/off

TEMPER,type,scale,o
ffset

TEMPER?

singleeal data value

TORQSP,type,tscale,
sscale

TORQSP,OFFSET, tof
f soff

TORQSP? Mechanical power, torque,
speed

USER? 3 CR terminated text strings

VARCONonvention

VERSION? Datecode,cpu,dsp,fpga,boot

VRMS

VRMS,PHASE,RMS?

Rmsl1,rms2,dcl,dc2,acl,ac2

VRMS,PHASE,MEAN
?

Rms1,rms2,meanl,mean2,ffl,f
2

VRMS,PHASE,SURG
E?

Pk1,pk2,cfl,cf2,surgel,surge2

WIRINConfiguration

ZERO

ZERCDELETE

ZOOM,level,d1,d2,d3,
d4

ZOOM?

Level,d1,d2,d3,d4




Appendix €Available character set

The following characters can be selected in text entry mode.

The table is to be reamoss then downg(estarting at space and repeatedly

pressing NEXT gives ! A # $ % & 6 (
! fi # $ % & 4]
( ) * + , - /
0 1 2 3 4 5 6 7
8 9 : < = > ?
@ A B C D E F G
H I J K L M N @)
P |0 R S T U v W
X Y z [ \ ] A _
o] a b c d e f
h i ] k I m n o]
p q r S t u v w
X |y z { I }




Appendix BConfigurable parameters

All parameters can be accessed using the CONFIG command:
CONFIparametér
CONFI@arameter,data

Number| Function
System parameters
1 operating mode
2 digital resolution
3 master/slave
4 autozero manual or auto
6 phase convention
7 Frequency lock constant / dynamic /
normal
8 graph
9 keyboard beep on/off
10 ignore overload
11 low frequencyode
12 window size
13 speed
14 Smoothing
15 Smoothing response
16 baud rate
18 LAN IP address nibble 3
19 LAN IP address nibble 2
20 LAN IP address nibble 1
21 LAN IP address nibble O
22 Independent ranging




Input parameters (phase 1)

24 enable channel 1

25 enablehannel 2

26 input range channel 1

27 input range channel 2

28 input ranging channel 1

29 input ranging channel 2

30 coupling

31 bandwidth

32 scale factor channel 1 voltage

33 scale factor channel 2 current

34 external shunt channel 1

35 external shunt channel 2
General parameters

38 Remote resolution

40 voltage or current frequency referen(
Display parameters

41 display page

42 zoom level

43 function zoomed on 1

44 function zoomed on 2

45 function zoomed on 3

46 function zoomed on 4

a7 datalog display type
Advanceparameters

48 manual frequency

49 DFT selectivity




50 program-f direct load
51 language (if installed)
52 frequency filter
53 phase reference current / voltage
Datalogparameters
54 datalog zoom 1
55 datalog zoom 2
56 datalog zoom 3
57 datalog zoom 4
58 datalog memory type
59 datalog interval
60 datalog graph
Maths parameters
61 formula
62 argument 1
63 sub argumeht
64 coefficient 1
65 argument 2
66 subargumer
67 coefficient 2
Application mode parameters
69 minimum frequency (dynamic)
70 application mode
71 PWM frequency filter
72 ballast frequency tracking speed
73 PWMow frequencgode
More maths parameters
74 argument 3
75 subargumer




76 coefficient 3
77 argument 4
78 sub argument
79 coefficient 4
Power meter parameters
80 temperature
81 sum watts
82 wiring configuration
83 integration type
84 torque and speed enable
85 torque scaling Nm/V
86 speedscaling Hz/V
87 pulses per revolution
88 integration display
89 sum current average
90 phase 3 frequency reference
91 power factor sign convention
92 VAr sign convention
93 efficiency computation
94 range lock
95 mechanical torque offset
96 mechanical speed offset
Harmonic analyser parameters
99 computation mode
100 selected harmonic
101 maximum harmonic
More maths parameters
102 harmonibargrapkoltage
103 rated current for TRD
104 harmonibargrapburrent
105 Extendetarmonic frequency range




Oscilloscope parameters

106 timebased
107 trigger level
108 Pretrigger
109 trigger polarity
110 trigger mode
111 trigger reference
112 trigger phase
113 cursors enable
114 trigger HF reject
115 traces
Systenparameters
119 zoom 2 high resolution
120 brightness
121 display
Auxiliary parameters
122 Auxiliary drive
128 PICS phase offset
129 PICS cycles
Other power parameters
130 speed input gear ratio
131 2 wattmeter sum computation
132 integrataiun time
133 phase to phase mean
134 phase to phase measurement

135

Difference THD




LCR meter parameters

137 parameter
138 measurement
139 offset
Phase meter parameters
140 rmsvoltage peak
143 samplingate/compensation
144 rectified mean
148 dB offset
150 computation
System parameters
152 RS232 printer enable
153 IEEE address
154 interface
155 recall with program
Alarm functions
156 alarm 1 data
157 alarm 1 type
158 alarm 1 highreshold
159 alarm 1 low threshold
160 alarm latch
161 alarm sounder
162 analogue output
164 analogue zero
165 analogue full scale
167 alarm 2 data
168 alarm 2 type
169 alarm 2 high threshold
170 alarm 2 low threshold
171 sync on alarm




Input parameters (phase 2)

176 enable channel 3

177 enable channel 4

178 input range channel 3

179 input range channel 4

180 input ranging channel 3

181 input ranging channel 4

182 acdacoupling phase 2

183 bandwidth phase 2

184 scale factmhannel 3 voltage

185 scale factor channel 4 current

186 external attenuator channel 3

187 external shunt channel 4
Input parameters (phase 3)

200 enable channel 5

201 enable channel 6

202 input range channel 5

203 input range channel 6

204 input ranging channel 5

205 input ranging channel 6

206 coupling phase 3

207 bandwidth phase 3

208 scale factor channel 5 voltage

209 scale factor channel 6 current

210 external attenuator channel 5

211 external shunt channel 6
Progranstorage

217 memory

218 data

219 action

220 location




System clock

240 set clock (hrs)
241 set clock (mins)
242 set clock (secs)
243 set date (day)
244 set date (month)
245 set clock (year)




Appendix EDefault Mensettings

The tables show the default menu settings at bootup from Prog O (factory default
reset)

The table header shows both the short name below the key along with the title
displayed on the LCD for each menu. Below the header the parameters and their
values are listed.

Menu name below key Title displayed on LCD

parameter value

ACQU ACQUISITION CONTROL
SUM1

grouping

PPA3530 1+2+3 : 1+2+3

PPA3540 1+2+3: 4

PPA3550 1+42+3 : 445

PPA3560 1+2+3 : 4+5+6

wiring 3 phase 3 wattmeter

speed medium

smoothing normal

Smoothing response Auto reset

frequency reference voltage

frequency reference Phase 1

phase angle reference voltage

frequency filter

off

low frequency

off

advanced options >

name SUM1
DFT selectivity normal
ignoreoverload off

frequency lock normal




minimum frequency 500.0mHz
high speed disabled
watts signed
synchronise window disabled
normalise reference disabled
<return
COUPLING COUPLING
coupling ac+dc
bandwidth wide (ddmhz)
noise filter off
RANGE RANGING
voltage input internal

autoranging

full autorange

minimum range 1300mv
scale factor +1.0000
current input internal

autoranging

full autorange

minimum range 10ma
scale factor +1.0000
Independent ranging disabled
DATALOG DATALOG
datalog disabled




APP

APPLICATION SELECTION

mode

normal

default settings

press ENTER here to load

APP

APPLICATION SELECTION

mode

PWM motor drive

default settings

press ENTER here to load

frequency filter 4kHz
frequencyeference voltage
low frequency on
Minimum frequency 500.0mHz
torque + speed disabled

efficiency mechanical / sum
APP APPLICATION SELECTION
mode Inrush current

default settings

press ENTER here to load

minimum range

100A

auxiliarglevice

PCIS inrush switch

switch phase offset

90e

switch on cycles

Single cycle




APP

APPLICATION SELECTION

mode

Lighting ballast

default settings

press ENTER here to load

ac line

50.00Hz

frequenciracking

fast

efficiency next phasephase
APP APPLICATION SELECTION
mode transformer mode

default settings

press ENTER here to load

rectified mean

absolute

APP

APPLICATION SELECTION

mode

standby power

default settings

press ENTER here to load

low frequency

off

APP

APPLICATION SELECTION

mode

calibration

defaultacsettings

press ENTER here to load

defaultdcsettings

press ENTER here to load

disconnect all measurement inputs for manual zero

press ENTER here to execute

press ENTERe¢o save




MATHS

MATHS FUNCTIONS

formula disabled

ALARM ALARM OPTIONS
alarm 1 data zoom 1

alarm type disabled

high threshold +1.0000

low threshold +100.00m

alarm 2 data zoom 2

alarm type disabled

high threshold +1.0000

low threshold +100.00m

REMOTE REMOTE SETTINGS
resolution normal

interface USB

recall with program off

screen print

USB memory stick

AUX AUXILARY SETTINGS
auxiliary device none
external system scaling disabled




SYS

SYSTEM OPTIONS

Set clock 10:32:59
Set date 28Jun 22
brightness high
phase convention 0° to-360°
Phase angle reference cosine
Keyboard beep enabled
autozero auto
program-4 direct load disabled
Zoom 2 high resolution disabled
Low value blanking disabled
< system information Userata>
SYS SYSTENNFORMATION
serial number XXRXXXXX
manufacturing code XXXXXX
main release X XXX XX
DSP release X XXX XX
FPGA release X.XX. XX
boot release X.XX

last N4L calibration

Day Month Year Time Initials

return >




SYS USERSETTINGS
Supervisor access enabled
User data Newtons4th Ltd
User data
User data
save

<return

The MODE menu is context dependent, and selechitthREkenewill
display the relevant menu for the currently selected mode from the Function
Keys, and allow the mode to be changed.

MODE Power analyzer
power factor sign negative leading
VAr sign negative lagging
sum current average

sum VA & VAr low distortion
input compensation disabled
conversion phph rms
efficiency disabled
penultimate line V phph

last line VAr

More options >

torque + speed disabled

MODE Impedance meter
parameter impedance
measurement series

Phase offset +000.00e¢




MODE

Power integrator

integration signed
display total
run time hours:mins 00:00

MODE

harmonianalyzer

computation

harmonic series

selected harmonic 3

harmonic series up to 40

voltage bargraph scale 100.0%
current bargraph scale 100.0%
conversion normal
MODE oscilloscope
timebase 10.00ms/div
trigger reference voltage
trigger level +2000mV
trigger mode auto

trigger polarity rising edge
trigger hf reject off
pretrigger 25%
cursors off

trace dual

MODE Fluctuating harmonics

HARM key function

harmonic analyzer

selected harmonic

3

current bargraph scale

100.0A




MODE

rue rms voltmeter

rectified mean absolute
peak signed
crest factor auto

Last line Crest factor
MODE Phase meter
speed medium
smoothing normal
smoothing response auto reset
computation ch2/chl

PROG Program Store/Recall
memory Internal

data program

action recall

location 0

name factory default

execute




Appendix FPhysical connection diagrams

Although tHellowing diagrams show a3@RA500ear panel, tkennectaronfiguratios
the samen the PPA3500 range

Internal connections only

3P2W- Delta

Phase 1 Phase 2 Phase 3
Direct Current Direct Current DUT Voltage
connections connections connection
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Direct Current
connections on phases
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3P3W Star

Phase 1 Phase 2 Phase 3

Direct Current
connections on phases




Appendix GContact Details

Please direct all queries or comments regaRR#ABH@Nstrument or manual
to:

Newtons4th Ltd.

1 Bede Island Road
Leicester

LE2 7TEA

United Kingdom

Tel: (0116) 230 1066 international +44 116 230 1066

E-mail address:
sales@newtons4th.com

office@newtons4th.com

web site: www.newtons4th.com

At Newtons4th Ltd. we have a policy of continuous product improvement and are
always keen to hear comments, whether favourable or unfavourable, from users of
our products.

An example comment form can be found at the end of thitynamaale any
comments or observations on the product, please fill a copy of this form with as much
detail as possible then fax or post it to us.

Alternatively send ama&l with your comments.



PPA500comments

serial number:

main release:
dsp release:

fpga release:
boot release:

(press SYS then LEFT)

date:

your contact details:

comments:

detailedlescription of application or circumstances:

Please post or fax to Newtons4th Ltd.




