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143 (INTRODUCTION)

1.1. 45 P 8 48 /7 (Features & Abilities)

Voltech PM1000+5% — 3 s £ 3% R 3t B 34 2 690 B R o1k o st R mA &
RESBEERDFERE TS MFEMBEESFR - PM1000+Z — 3 E S A ey 2 LR E & -
BlEF 4 & — 2R B X TRA XL B HILRRR G -

AR
o FAIRM - RHF - X RE-BREURHFRE - PELEEVREREHELT >

LARAE PR S L
FEANEAMERIEER
AREREZSHEENEEHALNNER TSN S(RE- TR B) -
AR Mk BoAS#E 2 AR T) R gk 2 R K o
AR NEEEBE B ETIER -
EH I &4 ¥ * é = 7%‘

SEEZHEHKR®E > &4 1 RS232 ~ IEEE488 1 & USB -
FH R E/ﬁd%/@gﬁ’k@]b{&ﬁ’f&% At'l%{a%nméﬁ BNE R E R 7]‘95‘(‘ °
ARERETFRESEETNERTHREEHEA -
EHERAGERELRL > 2N XHBIg R -

1.2 & % M 5 (PACKAGE CONTENTS)

fre) PM1000+ &, £ N2 F 7|78 B » FHahEB5—I88 » whH B4
b B e T

W

S
B
[

AR

5

PM1000+32) & 5#7 &

°

o FMAMHEEIRE

o G4AFMEKEFH CD
o TRHE

o M¥RRL > —HEE—Hxwa -

1.3 W £-(ACCESSORIES)

¥ b iy 4835 www.voltech.com £ Voltech i & K 44 /& 7 3242 a4 48 B i 4 -
e

547 B RR AR 4 (H 5% 78-124)

— AR E > THERRE LM 24 <TmA 2| 3000A

B 2mm SRR IR B A ey 184 B (IR 78128 (&) MR 78-129 ().

@342 (RS232 ~ USB...)




2. i ¥ % (QUICK START)

2.1. B B E /R (POWER ON)

AN

WMENESHAREBERNAT RIF? T A TR IEARIF?
#HEERS -

R ERCER BH -

BTN AT @R L6 TR -

PM1000+# R4 K TR EZF - b—RAFRYERF— 54 o

. EREENAZ AT > 45 7T & 2] PM1000+84 9% R sk 14 A GE B £ o
5. RAMBOCLEHBITTUEAT -

N~

2.2. i#3:4% 3% (CONNECTING TO THE PRODUCT UNDER TEST)

#] A AT @ AR £ 4mm 3% F > PM1000++] & 4 2 ) 89 & B i 600Vrms 2 & & 4 iz 20Arms -
HEEARAELEEANERRATR(BIRRES) FLFLTFHIHEENLBHERRE
MM ER — & o

RER R GE > 5 PM1000+69 8] 38 F A L8 7 X LN E R L EAEHH X
MmaRTHRERE -

f SHLE AR RSB EEG > DR — REA A BN E LS A o

L

) O

N

LOAD

Lo/ A \HI

&)
V HI VLO
#3 AC #EF AR
TR K& kAR

AHI
HE 8B,
i

ALO
HBER
PSR




BBEFAMREELREA I AFARREGE S
s BB BRSGE S LaA R ELFRMmE AC
iG AR A RFe PM1000+:& 3 649 va 8 4mm 4 & o

2.3. %38 A% & B|(DEFAULT MEASUREMENTS)

7B PM1000+ 0 & & 469 TR T H LT E R A - R hoil & L2k 4 3F PM1000+
B 36 R 45 508 PM1000+84 & R 47 BA X M PA -

- - ]

FAXMBTANEAWEME - B—iTF 2R Vs -~ ERlE 2484 AR E
BB Vo kA EM LA RSB Hl4o 0 mV = milli-volts(10°) (£ 4K) ;
& MV = mega-watts(10™)(F # 1) -

RIEEERIER 0 TAH AL FRAE B W E4

= nzrg BAt—F

= 5 E@me A8
¥ aTF #3 T @R ERER
v

BET R s T—R



2.4. 3218 B 4 % 3 % (NAVIGATING THE MENU SYSTEM)

HIRE A STt PM1000+77 4 32 3R B 89778 Ty 7k © SRFBEIR R 4 4 0 354k MENU 34z -

MENU(:£ 7 ¥)
EATRE R @B AR R 0 R R A — T MENU 342807 -

R EERERGGERT > TR &R A R 6 v 8 et R85 B o RCEESEEA -

MENU KEYS(:% 18 # #:42)

2.5. %18 B 3142(MENU KEYS)

Al ) ) & 45 B 5] B o &1 0R
¥ % TF(Down) ) F 4% 8 3| Ba T 04 &80
v 4mup) % KT R B 6 A
X % % (Down) 1548 %, B B BT 49 1 9R

4 L psasUpmeny)  wrEEWE



4 T /& % 18 ¥ (Down menu) 3| F RiEE

]
5% P (Delete) R
0K % 55 (Help) b B M A R A

26 s BERBE Y ZRIEL

2.7.

(EXAMPLE: CHOOSING MEASUREMENTS TO DISPLAY)

BEEFERA L ZRAB M

1. 4% MENU 42 (o 88788 8)

2. Y (AUBALMERABINLR) ERFRLERRFBETEAVHERIEAL -
3. MAV{EERIAB T » Kk V -

4. (Z38)  AFAVLELERBEEB MBS -

5. # OK-

REBRE—FREB NG LEFZERAB > Ak X

BT R GTA%BSMNE HA LS AL SHERE

i 42(KEY SHORTCUTS)
REER R # SPACE %%
faom B ¢ #w YLyt
7 Ep # VWX 42

AR (H 8 3%) #wH s



3. TR E RIS B4E F (USING VOLTAGE AND CURRENT TRANSDUCERS)

3.1. Sy A (INPUT OVERVIEW)

cﬂ%‘

LS
% iE 600V vy & BT B #4#&2)ar PM1000+aT @Ak 69 7 ~ 2 4mm VHI 1 VLO % 238 &

°¥

EoR
%3 20Arms &9 F T B 45 5] 4t PM1000+3T @Ak 93 ~ 2 4mm AHI g2 ALO % 245

Ny

bR E A

I 3RE A A T e iE IVrms BB 0 b T B gLk 2 R 69 TR AR E L o B AR g% 7T fu 56 F
TR TR EIL B R MR MA THREHEI MA TREH®RSE -
g s PM1000+’J‘M€I%%‘H:1§ RBEWREFEEER -

FROEA ERE

;ﬁ%a‘ﬁ 6B 0 RT PR T

mEBEEIR b%‘%&ﬁﬁ%ﬁﬁ FfE -
*%LE)?{Q@%I‘T& °
BRER  RIFRAMALIERE > TR —ERBERNEIBARNIAT L LT -
%23 % DC ER -
o BHME — 1§ﬂ£ﬂfi)ﬁ/\7§'ﬂ-ﬁﬁ%ﬁé‘]£@ﬁ?§éiﬁ% » DR HRIR P T R AR M Bk o
o BMIMBHTRUYBE

3.2. i3 E 494 A B (TO CONNECT A SIMPLE CURRENT TRANSFOMER)

18 %4 A % VoltechayCL A 7| (AEFT B A T it ) a9 834 55 )kiﬁﬁ?%“ M EE R

PM1000+éﬁiEi%AH|%UALO$"V\ﬁ%S B BIG R B A E c BB Y RS H LA
R EBRERRZELT

ﬁ%‘%@#ﬁ ey B R HI 3y 3w 4R & AT R '+ A RALT o AF b BhiE 3 2] PM1000+4y

AHI #y A% -



LOAD

LO HI

% & k] (Scaling.)

%é/ﬁg‘%@“éi ’f@ﬂ:’”’f?}“;ﬁdé\ ﬁ%nmﬁiibté’]f\ﬁ %/HL 18] % : Voltech ) CL100 @'é.’i""ﬂ@
KoNBFRER 1100 ¢hE B ER -

24 PM1000+ L 2 2| B 69 TR 0 A A Ao AR X E el ohfe R b - AR
L CT &l iR -

fp)4e  CL100 & 100 : 1 84 CT - % &8 100A 8F > Hé i & 1A - 22 4 PM1000+ E23% 2 Ltk
564935 > LB A G L3 100 -

# ‘MENU
A AVEE ‘Inputs(BA) Hix»
A AV:EFE ‘Scaling(x T tefl) Hixp

AlE o -

b A H 8 Eo 49 12 3(100)
# OK
# ‘MENU w32 2R %3

PM1000+3, & e & 54741 A CT R#ATER T ©
3.3. iEPEINIRE LM 4 %5 (TO CONNECT AN EXTERNAL RESISTIVE SHUNT) :

F AT, RS LN PMIO00+ET AR LEREAR T e F A - Tt & B>
THBENARBHERRE R -

S4B E BT B 39 PM1000+89 9h 3R B RSy AsB i 4 -

4o+ 1 ZEREE R B A% A R =8 200Arms -



1. HHREKFEALANTRATS @ PM1000+
V=1xR (&4 E4#)
Vshunt = | x Rshunt
Vshunt = 200 x 0.001 &k 4&
Vshunt = 0.2V
A E R PM1000+sh R Emsn A Ayn ey IV SN T R N 2B 48 -

2. ey R B B 8 A & EXT-HI g2 EXT-LO 5y A% o

HI

LOAD

LO

Figi A B AR ALO 38 89 4/EfT i 4 34 42 |
EXT-LO & ALO & £ PM1000+ M 3Ri& 4% - & T8 %46 R R TE L
Bk g ALO o247 R 347 ©

3. #% PM1000+3% & s EXT-HI ;2 & EXT-LO 3% 88§ A
# ‘MENU’ 42
A AVERE ‘Inputs(sy ) L P
A AViERE ‘Shunt itz »
F AVERE ‘External’ idx Vv -
# ‘MENU w®32| 2R %%k

4. JEBFR LR SR
TR ey e & 1V = 100A
AT R B AT BBl TR F4F ¢
tefs] =1/ (100 xR) (B R A4 R B 69T ra)

e 5B 4269 R=0.001 gkig
tbf =1/(100 x 0.001)
=1/0.1=10

LB TR BT
# ‘MENU 42



A AVEE ‘Inputs(BhA) itz »
A AV:iE3E ‘Scaling iz »
A AVEE ‘Amps’ ik P

IR PN,
HENHT B tetp) 15 B (5] 40 10)
# OK
# ‘MENU =2 &R %% .

i BF PM1000+ & &8 & 4 #1 A Sh 3 iR 8 AT 2 ) -

belo

3.4. BB A TR H 6k %(TO CONNECT A TRANSDUCER WITH A
VOLTAGE OUTPUT)

E%é‘%‘#ﬁ‘%\%zﬁ @/‘E\i“gi@%ﬁﬁ %ﬁiﬁééﬁ iﬁﬁ %Eg o ‘Ej‘ﬁlé;%g E@ ﬁi}fﬁé(ha” eﬁect)ﬁ%%%gﬁ.%éﬁ
i (Rogowski coil) & A &,
fe A o Efo L HAM R B AR ¢

1. ERBRIZLLEHAWRDEAANRRE T @aY4ET ©
2. 4o bk ey sEE R E 2B P PM1000+sy EXT-HI 22 & EXT-LO # F -
3. wwbiieyEHE ‘Inputs(gyA) — ‘Shunt’' — ‘External’
# ‘MENU 4%
A AVEE ‘Inputs(iA) itz »
A AV#EE ‘Shunts’ i »
A AV:EE ‘External itz Vv
# ‘MENU @3 2R%% -
4. EIFIBHALLAE o HRAEF L mV/amp —E KA T ki B ey A K o 5] do —
8 &4 100mV/amp # & 69 #1345 - M En—EEA 100 Z&EE IR 5REMR -

tbfs] =1/(100 xR) (B R A4 R S eoradifd) -
56 F R=0.1s48

kb =1/(100x0.1) =0.1

# ‘MENU 42

A AVEE ‘Inputs(gyA) itk »

A AV#E3#E ‘Scaling it »

FAVEZE ‘Amps’ i P

ALE insam

SENHT Y e 44 (1] e 0.1)
# OK
5. # ‘MENU ®3| &3 %% -

BAe PM1000+ e & R4 A1 H BA SR a9 %R 8 kT EA -



3.5, EESRB % 3% %(To CONNECT A VOLTAGE TRANSFORMER / TRANSDUCER)

PM1000+ T LA fu ¢ J& % (voltage transformer (VT)) sk & b sd34 38 —AefE A » e H &
BlEE - BRHEELEHAMZ L ﬁ%uﬁﬁfﬁﬁ B 45T o

%‘%%&ﬁ gy i 3 ) EHL e VHIA B VIO F o 3@ % #4455 84 IE3% S HIE 3% #1542 = 57 58 3+
53 o 35 by FAPM1000+ 84 VHIE A 3% i2 3 -

% %2 b4 (Scaling.)

REBZVT) G AL AR ERRELGERRE L -
%4 PM1000+ LB €0 ERE G > LBE R TR Le3% T ep shre RZ 2 LB
RAFAVT & B Emaisse o
4o @ EF A —EEA 1000 : 185 VT E8185 > 2488 1000 64 bb )14 o
# ‘MENU 42
A AVEFE ‘Inputs(#A) itz »
A AV:E3# ‘Scaling i#ix »
A AViEEZE ‘Volts’ Hix »

ALE e

B\ HT Y L) 14 3 (9] 42 100)
# OK
5.4 ‘MENU wmz| @i -

34 PM1000+ 2. & £ 454741 VT Ris7 &8 -



4. I£IA ¥ % %.(THE MENU SYSTEM)

4.1. 3 % (NAVIGATION)

PM1000+89£ 58 % » & —BIEH oW R A AMAERA B A2 % F 2 ERFMARR
ANPT— 8 > A BT AL B AE A REIE B 4 ey it
1# APM1000+8% » R3u4E4T 054 » £897 AAHELP42 R B3 B -

4.2. 318 ¥ 18 B (MENU ITEMS)

To switch the display of the menu system off or on, press the .MENU. key at any time.

FEAEATHAZ » o R E AR B EIAE 4 406935 » R &4 — FTMENUSZRP T -
4.3. X &R £ (MAIN MENU)

MERFERE > &>

4.4. & 5|38 B (MEASUREMENTS.)

B LA T ERER
RE/m— BN ERIAR

1. A AV BE > i Vv

2. (Exm)-A AV REHZAAEE
3. # OK

REHH—ESREE B AV EEREREE > X
"R
HEBEEGHREEINNGE L F AL EEEEE -

BT > oA R —F ey
o HAE/TRAE
o B — IRAATHME
o SLE — Hiji)kb/ﬂi(é 50)



5. # X,(MODES.)
FEARME AR

HEEHK

BRI FPM1000+3% & R S R KX H ¥ — 18 - B — B X415 70 AT B AR & 5
oo HB—RREEHRE -

XA -

EH(Normal) — iF 4 KR — K= A

% 3%(Ballast) — AR ZREFRLEMHE - 34+ www.voltech.com # & @y &
A F it e

S KX TR TNAR AR T SR E -

BA(Inrush) — AR EFAUEMBERA T HEEER - EABFTA RSB ERMEIE S A E
EETQ’JJ&@. @,/m. °

#5#% oh % (Standby Power) — 747k 89 — B4R X 0 B B B3R R FBAR > URERBIEE
B BRI E R AE > R & RAEAT F R o b K4 7 387 A o OBk 4 A X (Burst
mode) Tk &) & & o

# 4 %(Integrator) — A 2k E A1 F FEF R 9 H A8 A2 0R(W-h) o 384 A REE AR AR B
T E sy R Bl g R M ~ TR F R

2 % % 3% & (Ballast Setup)

REBZBHEALDEHHY  REZEMERE -
Jeaz e B X P > PM1000+ & 28] 250 ~ 602 400HzF) 3 &4 T RS A% © 3t B B 588
0]

B AAE R (Inrush Setup)

BIFMEERAGA - ARARABMAE) » REXTUBEALEITEAR - SRHL AT TH
REEZ T BRI AE AL A LT ] B AR AL RO 1A -

13 4% h % 1% X (Standby Power Setup)

ﬁFr a4 B R AL & A PM1000+% AR AP 3 6 S B i ) o R AoiB AT A 49 ZRIAF A DA Bbik R 8 47 -
B4o P E—F ey EA > Fik www.voltech.com A8 Bf &4 Htg Bk ©

# 5 3% Z (Integrator Setup)

BB BN R R @M R m N o



4.6. # A\ (INPUTS.)

AR T RN — A~ b A RIRME I IZ °

ANEBETH M)’L;’i’F’l\/l’|000+éJ’J B o HNERIEEH20mAR]20ALL & :2600VEy 15
BRELASARM - BEEEHARARNAD > THAA V RAEA > 5t1F L 4asE
gy -

&/ B #4% 3L 2% & (Fixed/Auto Ranging)

HNRARSZEBEWENMS > B EATARTYEE - ERX0RER(EA—AYH A
F AR YA T AE AT AT R LB IEAR S O P B S A Y32 > R BB AT EA AR
AV ZREFEER{[ER > Rtk P GEEERM-

3% 7 tb15](Scaling)

E%%fiﬁﬁ 600V & 20A t4gABr - ER R BRG] A TARS 1 BRUINFER R ERH%
# A4 PM1000+ L - st &8 A\ bl # ik PM1000+4E 885 5 PR LL ] 89 2 RIME o

AV SRRFETRER Ak P> ALl hE -

REEFELEAN FH54 ERATRBHBRBHER —F -

38 & J&(Frequency Source)

BEEIFHEFE rms ERMEMNE > G RLBRTIAE - PM1000+:@ % A1 A &8 8 B xRk
BERMIEIAR - WwRAFERNE > RERL—EABE R AIENE > QTR E R EE
THEAZEFRR -

AV #REFTRRERIARR > RIE¥HE Vv sk

5735 (Shunts)

PM1000+#9 M 22 57 % 386 20mA 2| 20Arms ey & R $0 B > 38 B =T B2 49 2] AL B MA - ii;
TREMLB(AHEMENEAMESAE)GE L BN ERGERE - PM1000+ LA 53R 57 5
B BN @iﬁ-%‘ E_i"ﬁ ERBILBER -

e

¥

BB BN BRI B B0V lﬁbﬂﬂfrfa‘ii"\’ﬁ%{iﬂ%"%éh\iﬁii‘ °
A A v f}%ﬂ"\kffi &7]‘51]367\0’;{% ’ 7%‘7&’}#‘ \4 f}iﬁgé
HMEEIFTE LB FEFE NHERREABLENER —F -



3% 7% (Blanking)

WEIARKAEY o wF R FRRNGER REIR(<0.25VH<IMA) 693wk ZRZFFRAE o 4o
REETRRERBIZNE > QA ZAMELEW ~ VAR RRFEER AL IR -
AV RBERARGDRE » RiBdk VvV T -

4.7. |8 7 (GRAPHS.)

= PM1000+e4 B 7 82w -
AV #REFRMVYKX > Ak > JUTER
o - RAYZs2 A B R BE R X R Pndk

;& % [B) (Waveform Graph)

BHEBTER S BRARARFRL -

B 7 b Ap) R AR AR AT 3 09 A A B L dp Mo B By AR e o
TH RSB RE o

FIA V SEREE > Rz VvV #BTEL -

3% % 1% 7 B (Harmonic Bar Chart)

AV GREZEETRRERLERGHE > KRizdk P fFeEEE -

‘Lo R B A BE T B R RIR TG o AFEL BRI rms (EARL 0 DB ARERSAE o X B P mA ey
BB B EBIREIF RNk o

So R GE R AR BR T LB 65 ?ité}ﬂﬁ'rﬁi)\éf“ﬁ/l B = RE < wATAREFELR
PR ARG BRSO R R TR AR - R WB AR ETARTE BT o

A V& /Y 88T Jté‘/ﬁi{'i}f/.(%ﬁ“k EE/)IL) °

# B 7% (Integration Graph)

This function will be available in a future release of firmware.

4.8. 5@ (INTERFACES.)

BARERE T A R K EPM1000+8y & R @\ -



RS232 #4 % (RS232 Baud Rate)

AV SERBEmBHEGE - R V HER
#£4 9600 « 19200(F82%) 24 & 38400 = $§%$Tﬁi1§£#§-
PM1000+4% F & B4 1% ~ 8 HkHz w A & 1 &k 4 7(N,8,1) ) 58 8% % 42 (RTS /CTS) -

GPIB 1 sk (Address)

# AGPIBf sk 2k 4% 42 OK -
FAE AL HE 56 o
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5. REMOTE OPERATION
5.1. OVERVIEW

Using the remote commands the PM1000+ can be used to perform high speed, complex or
repetitive measurements.

5.2. COMMAND LISTING

Commands may be in upper or lower case.

Please see the next section for examples.

":BLK:ENB. enables blanking

":BLK:DIS. disables blanking

":BLK?. returns current blanking setting 1 = enabled 0 = disabled
":CAL:DATE?. Sends the date of last calibration

":CFG:LOAD. Loads requested configuration value = 0 to 6 0 = default
":CFG:SAVE. Saves the specified configuration value = 1 through 6
":CFG:PRINT" Prints the specified configuration value = 1 through 6
":COM:RS2:BAUD. sets the RS232 baud rate "value" = 9600, 19200 or 38400
":COM:RS2:BAUD?. returns the current baud rate setting

":COM:IEE:ADDR. sets the IEEE488 (GPIB) address "value" = 1 - 31
":COM:IEE:ADDR?. 108 returns the current IEEE488 (GPIB) address setting
":FRD?. returns the selected values

":FRF?. returns the current selection list

":FSR:VLT. sets the frequency source for voltage

":FSR:AMP. sets the frequency source for current

":FSR?. returns the freq source 0 = volts 1 = amps

":GRA:HRM:VLT:SCL. Set scaling in harmonic bar chart for Volts "value" = 0 - 1000
":GRA:HRM:AMP:SCL. Set scaling in harmonic bar chart for Amps "value" = 0 - 100
":GRA:HRM:AMP:SHW. Show current bar chart

":GRA:HRM:VLT:SHW. Show voltage bar chart

":GRA:HRM:HLT. Highlights required harmonic "value" = 1 through 50
":GRA:WAV:VLT:SCL. Set scaling in waveform graph, value = scale in Vpk
":GRA:WAV:AMP:SCL. Set scaling in waveform graph, value = scale in Apk
":GRA:WAV:WAT. value = 0 (watts graph disabled)

":GRA:WAV:SHW. Show waveform graph

"HMX:VLT:SEQ. Sets odd or odd/even harmonics 0 = odd/even 1 = odd only
"'HMX:VLT:RNG. Sets harmonic range "value" = 1 - 50

"HMX:AMP:SEQ. Sets odd or odd/even harmonics 0 = odd/even 1 = odd only
"'HMX:AMP:RNG. Sets harmonic range "value" = 1 - 50
""HMX:WAT:SEQ. Sets odd or odd/even harmonics 0 = odd/even 1 = odd only

""HMX:WAT:RNG. Sets harmonic range "value" = 1 - 50
"*IDN?. returns the product ID string

":MOD:NOR. sets normal mode

":MOD:INR. sets inrush mode



":MOD:SBY. sets standby power mode

":MOD:BAL. sets ballast mode

":MOD?. returns the current mode 0 = normal 1 = ballast 2 = inrush 3 = standy 4 = integrator
":"MOD:INR:RNG. Default Inrush current range "value" = 1 through 6
":"MOD:SBY:PER" Sets the user defined period of averaging in Low Power Standby mode.
value = 1 - 300 seconds.

":DSP:Z04. displays 4 results screen

":DSP:Z14. displays 14 results screen

":REM:OFF. returns PM1000+ from remote control:RNG
":RNG:VLT:FIX. fixes voltage range "value" = 1 (10V) . 4 (1000V)
"'"RNG:AMP:FIX. fixes current range "value" = 1 (0.1A) - 6 (100A)
":'RNG:VLT:AUT. sets voltage on auto range

":RNG:AMP:AUT. sets current on auto range

":RNG:VLT?. returns the current voltage range

":"RNG:AMP?. returns the current amps range

"*RST. clears the PM1000+ to default settings

":SCL:VLT. sets voltage scaling "value" = scaling factor
":SCL:AMP. sets current scaling "value" = scaling factor
":SCL:VLT?. returns the current voltage scaling factor
":SCL:AMP?. returns the current amps scaling factor

":SEL:CLR. clears the results selection list

":SEL:WAT. selects watts

":SEL:VAS. selects VA

":SEL:VAR. selects VAr

":SEL:VLT. selects Vrms

":SEL:AMP. selects Arms

":SEL:PWF. selects PF

":SEL:VPK+. selects Vpk

":SEL:APK+. selects Apk

":SCL:VCF. selects Vcf

":SCL:ACF. selects Acf

":SEL:WHR. selects watt hrs

":SEL:VAH. selects VA hrs

":SEL:VRH. selects VAr hrs

":SEL:AHR. selects A hrs

":SEL:VDF. selects Vdf

":SEL:ADF. selects Adf

":SEL:FRQ. selects frequency

":SEL:RES. selects resistance R

":SEL:IMP. selects impedance Z

":SEL:REA. selects reactance X

":SEL:VHM. selects voltage harmonic series

":SEL:AHM. selects current harmonic series

":SEL:HRS. selects integration elapsed time



":SEL:VPK-. select Vpk-

":SEL:APK-. select apk-

":SEL:VDC. selects Volts DC

":SEL:ADC. selects Amps DC

":SEL:VRNG. Add the active Voltage range to the screen
":SEL:ARNG" Add the active current range to the screen

":SHU:INT. selects internal shunt

":SHU:EXT. selects external shunt

":SHU?. returns the current shunt setting 0 = internal 1 = external
":SYST:TIME?. returns the current RTC time setting

":SYST:DATE?. returns the current RTC date setting
":SYST:SET:TIME. sets the RTC time "value" = Example 10-10-00
":SYST:SET:DATE. sets the RTC date "value" = Example 12-12-2006
":SYST:FOR:TIME. sets the RTC time format "value" = 12 or 24
":SYST:FOR:DATE. sets the RTC date format "value" = 0 mmddyyyy 1 = ddmmyyyy 2 =
yyyymmdd

":SYST:ZERO. Set auto zero "value" 0 = diabled 1= enabled
":SYST:ZERO?. Read auto zero state

5.3. COMMUNICATIONS EXAMPLES.
Basic selection and returning of resulit.

The results are returned using the FRD command. This returns the results that are
shown on the screen, in the order in which they appear on the screen. As results are
selected using comms, the results are added to the bottom of the list, with the
exception of harmonics which always appear at the end of the list.

:SEL:CLR clears all results

SEL:VLT

:SEL:AMP

:SEL:FRQ

:SEL:WAT

:SEL:VAS

:SEL:VAR

:SEL:PWF

:SEL:VPK+

:SEL:APK+

:FRD? Returns Vrms, Arms, Frequency, Watts, VA, Var, power factor, Vpeak + and Vpeak-
in floating point format.

:FRF? Returns the results selected for confirmation using the label that appears on the
display. In this case will return,

Vrms, Arms, Freq, Watt, VA, Var, PF, Vpk+,Apk+

Harmonics

To return harmonics, first the number of harmonic and the scope need to be selected and
then they need to be added to the list of results on the display.



‘HMX:VLT:SEQ 0 Select odd and even harmonics (use 1 to select odd harmonics only)
‘HMX:VLT:RNG 9 Return all harmonic from 1 to 9.

:SEL:VHM Add Voltage harmonics to the list.

Now, assuming :SEL:CLR has not be issued after example 1, then the following results
would be returned by FRD?

Vrms, Arms, Freq, Watt, VA, Var, PF, Vpk+,Apk+, Vh1 Mag, Vh1 phase, Vh2 Mag, Vh2
phase, .. Vh9 Mag, Vh9 phase.

Standby power

First, select standby power mode

:MOD:SDY:PER 60 Set the standby power mode period to 60 seconds.
:MOD:SDY

:SEL:CLR Clears selection of results

:SEL:VLT Selects Vrms

:SEL:WAT Selects Watts

:SEL:FRQ Selects Frequency

:SEL:VCF Selects Volts crest factor

:SEL:VDF Selects Volts distortion factor

‘RNG:VLT:FIX 4 Fix the voltage range to 1000Vpk

:RNG:AMP:FIX 2 Fix the current range to 1.6Apk

Wait 60 seconds

:FRD? Read back values including average power over 60 seconds

Wait 60 seconds

:FRD? Read back value including average power over 60 seconds.

Check against previous power.

Inrush

:MOD:INR Select in rush mode

:MOD:INR:RNG 4 Fixes the current range for in rush mode to range 4 (6.25Apk)
:MOD:INR:CLR

:SEL:CLR Clear measurements

:SEL:APK+ Selects peak positive current

:SEL:APK- Selects peak negative current

Ensure equipment under test is off

:MOD:INR:CLR Clear the Apk+ and Apk-

Switch on equipment under test

:FRD? Returns Apk+ and Apk-.

6. SPECIFICATION

6.1. MECHANICAL

Height 102mm Including feet.

Width 223mm without Handle

Width 260mm with Handle

Depth 285mm without Handle

Depth 358mm with Handle Straight out
Weight = 3.2Kg with handle



6.2. POWER SUPPLY

AC input voltage = 85 - 264V, 45 to 65Hz
Protection = 1AT, 20mm fuse
Consumption = 25VA max.

6.3. COMMUNICATIONS
RS232

6.4. MEASURED PARAMETERS

SPECIFICATION

6.4. MEASURED PARAMETERS

Abbreviation | Description Units Formula

Viams RMS Voltage | Volt (V) ;.’M_,,._1/'?I Tvidr

Asms RMS Current | Amp (A) AR_./”:‘H—,]': 2dt

F Frequency Hertz (Hz)
w True Power Watt (W) W= Tlfj; v, i, dt
Watt
PF =
PF Power factor ‘ <A
Volt-Amps
Apparent R
VA o (VA) VA=V, xA,,]
wer
. Volt-Amps
Reactive . > -
VAr Power Reactive | 1Ar=/(r4)—?
(VA
v Voltage Crest CF = Peak Value
GF Factor RMS Value
Current Crest CF = Peak Value
Acr Factor T RMS Value
Voltage Total
2 2 2 2
Viro Harmonic N e VHZ +E3 ;g: +HS ...
Distortion )
Current Total J
2 2 2
Atho Harmonic % the= H2' +H3 ;?; HHY +
Distortion )
I/"”Pi.g
z Impedance Ohm (8) Z ="
1 o7
Voo DC Voltage Volt (V) Voc= 7) velt
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SPECIFICATION

1 pr
Anc DC Current Amp (A) Ape= I—L idt
k= ixaosg (8 = phase
R Resistance Ohms (Q) Af
angle)
vr .
X = i xsmé (8 = phase
X Reactance Ohms (Q) Af
angle)
Mag = \[(Vh,.r* +V'h, .q%)
vh Voltage Volt (V) i i
n [s]
harmonic n Phase=tan™ Yhq
Vh,.r
Mag =\J(Ah r* + Ah q")
5 Current Amp (A) '
n m
harmonic n P Phase =tan™ Ah_’q
Ah .r
(+)ve Peak
ey + Voltage Volt (V) max{v}
-jve Peak
Vek - 0 Volt (V) min {v }
Voltage
+)ve Peak
Apk - *) Amp (A) max{i}
Current
-jve Peak
Apk + © Amp (A) | min{i}
Current
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6.5. MEASUREMENT ACCURACY
The table below lists the formulae for calculating the accuracy specification for each
measurement.

In the equations below

. Itis assumed the waveform measured is a sine wave.

. F is the frequency measured in kHz

. Vs the voltage measured in V

_lis the current measured in A

. FSv is the full-scale value of the voltage range used for the measurement

. FSi is the full-scale value of the current range used for the measurement
(including shunt impedance)

. ZEXT is the external shunt impedance (0.5Q for 1A shunt, 10mQ for 30A shunt)

. ©is the phase angle in degrees (i.e. phase of the current with reference to the voltage).
All specifications are valid 23°C +5°C
Temperature coefficient £0.02% of reading / °C, 0 to 18°C, 28 to 40°C.

VOLTAGE
RMS RANGES 900, 215, 46, 10 Vpk
VRMS Frequency range 10Hz to 1MHz
Peak continuous 1500Vpk
Peak < 1 second 5000Vpk
Input Impedance 1 MOhm
Crest Factor 20
Accuracy 0.1% of Reading + 0.1% of range +
5mV + 0.02%/kHz
VDC Accuracy 0.1% of Reading + 0.2% of range +

VOLTAGE +/-PEAK Accuracy

CURRENT RANGES
RMS Frequency range
ARMS Peak continuous

Peak < 1 second
Input Resistance
Crest Factor
Accuracy

ADC Accuracy
CURRENT +/_ PEAK Accuracy
WATTS RANGES

Frequency range
Accuracy

5mV + 0.02%/kHz
0.5% of Reading + 0.5% of Range +
0.02%/kHz
100, 25, 6.25, 1.6, 0.4, 0.1 Apk
10Hz to 1TMHz
20Arms
Apk
12.5 mOhm
20 (Peak/RMS)
0.1% of Reading + 0.1% of range +
1mA + 0.02%/kHz
0.1% of Reading + 0.2% of range +
1mA + 0.02%/kHz
0.5% of Reading + 0.5% of Range +
0.02%/kHz
1Wpk to 90kWpk
10Hz to 1MHz
0.2% of Reading + 0.1% of range



+5mW +(0.05/PF)%/kHz

VA RANGES 1 VA to 90kVA
Frequency range 10Hz to 1MHz
Accuracy 0.2% Reading + 0.1 % of range
+5mVA + 0.05%/kHz
Var RANGES 1 VA to 90kVA
Frequency range 10Hz to 1MHz
Accuracy 0.2% of Reading + 0.1% of range
+5mW +(0.05/1- PF)%/kHz
Power Factor Range +- 0.000 to 1.000
Accuracy +-(0.002+-(0.001/PF)/kHz)
+ indicates leading PF and . indicates
lagging PF
FREQUENCY Range DC and 10Hz to 1MHz
(Maximum 22kHz when frequency
source is et to current)
Accuracy 0.1%
VOLTAGE CREST RANGE 1.00 to 20.0
FACTOR
Accuracy %Vpk error + %Vrms error
CURRENT CREST RANGE 1.00 to 20.0
FACTOR
Accuracy %Apk error + %Arms error
PEAK INRUSH RANGE 100Apk
CURRENT
Accuracy 2% of range +/- 20mA
HARMONIC Number of Voltage 50
ANALYSIS & Current harmonics
Maximum Harmonic 450kHz
Frequency
Accuracy 0.2% of Reading + 0.1% of Range

+0.04% per kHz of harmonic
10Hz to 450kHz
Range 0-999%

Frequency Range

Total Harmonic Range & Accuracy

Distortion Accuracy 0.4% + 0.1%/kHz
Standby Power Time Window 1-300 sec
Resolution 1 second
IMPEDANCE Range 0.0050hms to TMohm
Accuracy 0.2% of Reading + 0.1% of range
+5mW +(0.05/ PF)%/kHz
RESISTANCE Range 0.0050hms to 1TMohm
Accuracy 0.2% of Reading + 0.1% of range

+5mOhms +(0.05/PF)%/kHz

REACTANCE Range 0.0050hms to 1Mohm



Accuracy 0.2% of Reading + 0.1% of range
+5mW +(0.05/1- PF)%/kHz
External Shunt Input Range +- 1250 mVpk
Scaling 0.0001 to 100000

7. WARRANTY, SERVICE AND UPDATES

7.1. WARRANTY

The Voltech PM1000+ Power Analyzer is warranted against defects in materials and
workmanship for a period of twelve (12) months from the date of shipment.

In the event of failure of a customer unit during this period, Voltech will:

. At Voltech.s discretion, repair or replace the faulty unit free-of-charge for a unit returned
to an authorized service center. Shipment from the customer address will be the
responsibility of the customer.

Voltech reserves the right to waive this benefit in any event where it is clear upon
inspection that the cause of the failure is due to customer misuse.
Voltech will be the sole arbiter in this circumstance.

. Pay all return shipment charges from the Voltech service center to the customer.

. Repair/verify the customer unit before dispatch. A certificate of verification will be
issued as a matter of course.

The PM1000+ is a complex product and may not be completely free of errors. You are
advised to verify your work. In no event will Voltech be liable for direct, indirect, special,
incidental or consequential damages arising out of the use of or inability to use the
PM1000+ or its accessories, even if advised of the possibility of such damage. In
particular, Voltech is not responsible for any lost profits or revenue, loss of use of software,
loss of data, cost of substitute products, claims by third parties, or for other similar costs.

7.2. CALIBRATION AND SERVICE

To confirm the accuracy of your PM1000+ a calibration should be carried out every 12
months.

Verification is carried out using purpose-built equipment. The verification can be performed
by an authorized Voltech service center.

For details of verification facilities and any other service requests, please see the service
area of our website at www.voltech.com. Voltech strongly recommends that you discuss
your service requirements with your supplier before service is needed.

7.3. OBTAINING SERVICE AND APPLICATIONS SUPPORT
Please see the service and applications support centers on our website at
www.voltech.com.

7.4. UPDATING FIRMWARE

Regular firmware updates will be made available and maintenance updates are free of
charge for all users.

Please see the applications support center on our website at www.voltech.com




8. SAFETY INFORMATION

8.1. SAFETY FEATURES

The PM1000+ has been designed with safety features, such as shrouded safety
connectors, that provide the operator with a high level of protection against the risk of
electric shock. As with any dangerous equipment, however, it is important that an
assessment of the overall risk to safety is made during installation. It is the user.s
responsibility to ensure compliance with any local regulations that may be applicable to
the health and safety of operators

8.2. SAFETY INSTRUCTIONS

. The PM1000+ and its accessories have been constructed in compliance with the
requirements of EN61010-1, Pollution Degree 2, Installation Category II, FOR INDOOR
USE ONLY. This ensures the safety of the analyzer and the user when normal precautions
are followed

. WARNING: The analyzer MUST be earthed. The power source should be inserted
in a socket with a protective ground contact

. The power source should be inserted before connections are made to measuring or
control circuits

. Do not attempt to remove outer cover without first disconnecting auxiliary and test
power supply

. This instrument must only be serviced by qualified personnel who understand the danger
of shock hazards

. When the instrument is removed from its case hazardous voltages are present

. The electronic circuitry of this instrument is fully floating with respect to ground. If the
instrument is opened and dangerous voltages (above 50V peak) applied to the input
terminals then all the circuitry must be considered 'Live’

. The signal leads must be in good condition with no damage.

. Replace fuses only with the same type and rating as specified in this manual

8.3. DECLARATION OF CONFORMITY
Manufacturer's Name

DECLARATION OF CONFORMITY

Voltech Instruments, Inc.

11637 Kelly Road

Fort Myers FL

USA

Signed for on behalf of Voltech Instruments Ltd

BS EN 61010 (1993)

The product herewith complies with the requirements of
the EMC Directives 89/336/EEC and 92/31/EEC and the
Low Voltage Directive 73/23/EEC

BS EN 55022 (1995): Class A

BS EN 50082-2 (1992)
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