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2300 Series Systems Power Analyzers

The 2300 Series Digital Power Analyzers are the
automatic choice for a hroad range of power
measurement applications. Each unit features a 4% digit
tri-mode information readout system which
simultaneously displays true BMS voltage, true RMS
current and true power. The 2300 series DPA's are
loaded with high performance features, which make 1§
and 3d power measurement as easy as [-2-3. An optional
[EEE-488 interface provides full talk/listen capability for
automated systems applicatons, Single and 11 channel
analog output options provide proportional DC voltages
for strip-chan recording and data logging applications

10 or 30 Power Measurement —
The Choice is Yours

The 2300 and the 2300L Three Phase Digital Power
Analyzers are capable of making single phase, two
phase (split phase), three phase 3-wire delta and three
phase 4-wire. wye power measurements, These units
may monitor up to three separate single phase |loads
with V-A-W information for the desired channel
available at the touch of a fingertip. Additionally,
efficiency of AC power supplies can easily be tested by
connecting input and output power to two respective
channels of the three phase models.

For dedicated single phase applications, the 2301 and

2301L offer the full range measurement capability of the
2300/2300L, but provide additional cost savings through
the elimination of the two extra measurement channels
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True RMS Current 100pA to 100A

The super wide range of input current that the 2300
series s capable of handling directly, spans from 100
micra-amp resolution on the 200 milli-amp range, all
the way up o 100 amperes BMS, The nine current
ranges covered by the 2300 Series Digital Power
Analyzers are made possible through a network of three
wideband shunts per phase: The three shunts utilized in
each phase represent the results of an extensive
engineering study to optimize thermal stability and
minimize series inductance, insuring stable wideband
performance

Valhalla employs the use of high bandwidth true RMS

AC converter technology to capture and display the true
root-mean value of the current wavetform, regardiess of
waveshape, You can count on accurate results lang

after conventional watt-ammeter readings have dropped off,

DC or True RMS AC Voltage 1mV to 600V

The voltage ranges.of the 2300 and 2301 are set up for
conventional AC power measurement applications. The
four pushbutton selectable voltage ranges cover 50,00V
RMS full scale with: 10 millivelt resalution up to GHOD
volts BMS. For special dedicated low voltage
applications, such as three phase gyro maotor testing, or
transformer core loss testing, the 2300L and 2301L
pravide fullscale voltage ranges of 5,000 volts to 60,00
volts RMS.

The displayed voltage measurement utilizes the same
wideband true RMS AC converter technology as that of

the current measurement channels. Crest factor

response capability 1s 50:1 for minimum RMS inputs,

linearly decreasing to 2.5:1 for full scale RMS inputs. 13
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Digital Power Analyzers

True Power Measurement — Measure Transformer Loss with 2300

Zero to U:Ilil}-' Power Factor When the 23000 s connected for source power

Whether you're working at zero or unity power factor measurement, the power display has a negative polarity,
and anywhere in between, the proprietary wideband The three phase, three wire display sums the power
multiplier design of the 2300 Series Digital Power measurements of channel A and C. The result is the
Analyzers guarantees an accurate watts product, In fact 2300 displays the ditference between the power drawn
the power measurement integrity of the 2300 remains by the transtormer and the power sourced by the

intact even on tough high frequency swilching transtormer. This difference is less, or the amount of
applications which analog wattmeters and |essor power dissipated by the transformer.

handwidth digitals just can't handle

Over one hundred single and three phase power
measurement ranges on the 2300 combine to provide
readings from ane milliwatt resolution, on the ten watt
range all the way up to 180 kilowatts direct. This
pxpansive measurement range can be extended even
further with the implementation of external current and
potential transformers, Power factor calculations can
easily be made using the WIVA formula. All necessary
data to perfarm this computation is available from ane
glance rEl the instrument's tri-mode display front panel VAs, WATTs, VARs and PF

or via the aptional IEEE-488 interface, or via Valhalla's The refationship between Vs, WATTS, VARs and PF
YPCWATTS software package, can best be described in a graphical manner. Figure 1
illustrates these relationships. VAs are determined by
multiplying the true BMS voltage and true BMS current

Measure Phase Currents in 3-Wire Systems

Thestandard three phase, three wire conpections allow
tor display of the Phase A and phase C currents directly.
The phase B current is usually measured with an
external ammeter. The 2300 can easily be reconnected
to measure the phase B current as well

Power Factor Available with “'PC-Watts"' measurements of the digital power analyzer, Power
Software tactor is the cosine of the angle between VAs and
Valhalla’s 2300 Series Wattmeters with IEEE-488 WATTS and can be easily ['Tslt.u!-‘m-'qt. VARS .Jm-‘ easily
interface (Oplian *Tk=4"} now cifer. VARS, Power calculated from VA s and WATTS using the Pythagorean
Factor, Volt-Amps (VA's). Kilowatt Hours and 3-Phase theorem.
P.F. computation with the “P.C.-Walts’" software utility
package. Our menu-drven “P.C. Waltts'" software |
package is ideal for use with 1BM-PC, XTs, ATs and f Appareni Power—VAs
other compatible instrument controllers. In addition, Imagir!ﬂw
current transformer ratios and potential transformer Erﬁ;u:{ﬂ
ratios aré easily accommaodated with ' PC-Waltls™, VAR
Lagging P.F,
Valhalla's “P.C. Watls"' software operates under Microsoft Inductivi
BASIC. and with pop-up help windows explaining the I Load d
test genetator, the user does not have o write a single | : = -
line of BASIC code. In addition, actual sample 2300 lt?:f::i:: Tene Fowee—pals
Series Power Analyzer test programs are included for W T
complete wattmeter dala acquisition purposes il = VARS
= Leading P.F.
Option “PC-1"" software package includes the Capacitive
comprehensive documentation manual and is command Lovad
compatible with the HP PIN 82990A IEEE-488 PC ‘ ‘ Apparent Power—VAs
interface card
" ; R I PF = ('(:E'H:%
Option “PC-2" software package includes
documentation and is command compatible with VAs=TRMS Volts x TRMS Amps
National |nstruments Pid 776.113-01 IEEE-488 PC . _
interface card. VARS = \/VASJ—WS'!

= 2wl
Oplion PC-3"" s the Valhalla "PC-Watts"” software YAs= \/"."-ﬂ\R:-+Wi

package with manual and includes [EEE-488 compatible W= \/\f.ﬂ.sz— VARsZ
PC interface card (see GP1 for cable).

lvaw.valuetronics.com Figure L : Watts, VAs, VARs and PF
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Digital Wattmeters

Built-In Overload Protection

The 2300« are tough and built to last. All measurement
connections are made through the instrument’s

receased and hinged-cover protected input terminal
compartment, Built-in dverload protection prevents
damage to the instrument for a mimmum of 500% overload
oncurrent and up to 30000 peak-to-peak on voltage

2300 Series Specifications
TRUE RMS CURRENT

Ranges 0.2, 0L5A, TOA LA, 5.04, 10,04 HLOA, G008, 1A |
 Resslutinn oA ma, TomA |
Shunt 00 008 LI
Aiwe Shnt Medium Shunt Mgt Steemt
Handwidth HiHe-STKHe T2 Hz !
Cresinad A continse 204, Eonlkmsis S0A COmtinuGu
. A 1000 mSer SIEA 100 mdies SO0 B mSe
TRUE RMS VOLTAGE
Model 2300 & 301 Range! Resohution Table
| Rampes{VAC RALSI 5000 150,00 LT [
| Eesalution ey 10my, T00mY Ty
| tmpedandce 1 megnhm aff ranges |
Model 23001 & 23011 Range/Rescdution Table ] )
HangesVAL RMSI 5,000 15,000 30,00 1,00
Resolution Ty Imy ATV Wy
Impedamce. | W0 kilochan all ranges
POWER (WATTS)
Skngle Phase Powet Range/Resalution Table*
| Low Shumi : High Shot
[Ranges| DA D5A 1.0A 204 304 T00A |70 100,04
Y RLULE A L R WO 500 S0 PO Z500 5000
| 150 Joa 7RO 15000 kLT TE00  1SNRD MM TEOO SO0
{00y | ooo0 iS00 1000 OG0 CHSO00 3000 | G000 15000 I000KW
LAV | TR0 3000 6000 P00 3000 &0 120, 3006 RODGRW

The 2300 and 23000 have 3 independent, single phase input
channels, while the 2301 and 23011 have only 1 single phase
channel

Three Phase 3.Wire Tatal Power Range/Resalutlin Table®

| Ranges| 0.24 541,04 ZO0A  S0A 100K | 10004 |
Sy 000 M 0 | 30000 5000 10000 | 2000 5000 W00

1SV [ B0.00  TSO00 OO0 [ END 1SN0 000 B 1000 I000KW
V| 12000 300.00 B00.0 000 000 B000 [ 13000 GOOKW  BOOOKW
GO0V | 20 s000 1000 2400 A0 TI000 | J400KW BO.BOKW 120,00KW

-  Lorw Shunt MaiBuen Shaml Shurst
|Hanges| 0.24 054 1.04 LOA _ SOA  T0OA ‘20,04 10ILIA |
S| M08 TEO0 15000 [ 30K TSO0 15000 [ 000 75000 15000
R DG TI5A0 4504 D00E %0 4500 G000 250KV A5,00KW
oy | TE000 4SO 0 LD AS00 WD RN ASOIENW 90.00KW |
GO0V | MOD W00 8000 | GO0 S000  1AD00 | JeOOKW SO.00KW T0.00KW

*The voltage and power range of the 23000 and 230101 are
reduced by a factor of 1001 over those given for the 2300 anid
2300 in the above tables.

ACIDC VOLTAGE and ACIDC CURRENT (True RMS)

Accuracy: (Voltage and Current)

DC & 40Hz to 5KHz: +0.1% of reading + 6 digits
S5KHz to 15KHz: +0.5% of reading +6 digits

15KHz to 20KHz: + 0.75% of reading + 6 digits
useable to 50KHz with typically 1% error per 10KH:z

Crest Factor Response: 5007 for minimum RMS input, linearly
decreasing 1o 2.5:1 for full scale RMS input.

Minimum Input: 5% of range.

Maximum Input: 600V DC or BRMS AC, 1500V peak
Maximum Common Mode: 1500V peak, neutral to earth
Peak Indicator: llluminates at 2.5 x full scale

Overrange: 150% of full scale for DC, up to maximum inpul
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WATTS (True Power-El cos ®)

Accuracy: 257C+5°C, 1 year
DC & 40Hz to 5KHz: +0.25% of reading+6 digits
5KHz to 10KHz: +05% of reading+05% of range
10KHz to 20KHz: +1% of reading+1% of range (2A range only)
20KHz to 50KHz: additional £1% per 10KHz above 20KHz
Power Factor Response: Linity to zero leading or lagging
Accuracy: (VAW 25°C+5°C 1 Year)
DC & 40Hz to 5KHz: +0.25% of reading +6 digits
5KHz to 10KHz: +05% of reading+(5% of range
10KHz to 20KHz: +1% of reading 1% of range
{2A range only)

General Specifications

Displays: 3 simullaneous displays V-A-W featuring 5 LLED < each
Operating Temperature Range: 0°C 10 5071

Size: 178mmi432mm4BImm (7" H x 177 W x 19" D

Weight: 15KG/33 [hy Net, 19KG/41 [hs Shipping

Power: 115/230 ¢ 10% 50 10 60Hz 40V A

Load Connections: Floating Insulated to 15000 Peak to Chassis
Range Selection: Manual Push Button -[EEE-488 Ciptional
Warm-Up Time: 30 minutes to specifications

Display A/D Conversion Rate: 1 readings/second

Option Specifications

IEEE-488 Interface Option “TL-4"" Microprocessar hased
talkflisten GPIB interface. Allows full remote ranging capability
plus data output for V-A-W on all channels; plus an on-board
integrator to provide continuous watthour computatian and autput

Single Channel Analog Output Option 101" Propomionally
scaled -3 VDT outpat corresponding o walts inpul. Available
via a rear panel mounted BNC connectol

V-A-W Analog Outputl Option 103"
Proportionally scaled 0-53 VDC output correspancing to the
voltage, current and watts input

11 Channel Simultaneous Analeg Output Gption 10X
Permits simultaneous manitoring of V-A-W for each phase plus
three: phase 3owire and d-wire 1otal power. These
proportionally scaled 0-5 VDC signals are available ata 24 pin
connector located on the rear panel. 10X 15 not compatible
with Option “TL-4"

Ordering Information

Model 2300 3 Digital Power Analyzer ...
Model 2301 14 Digital Power Analyzer ... ...
Model 23001 Digital Power Analyzer.......
Model 23011 10 Digital Power Analyzer.......
Option "TL4" GPIB KWHR Interfate ...........
Option “PCWatts” Software Package

Option “PC1" HPIB Card Compatible ..........

Option “PC-2"
Option “PC-3"
Option “101"
Option “103"

MNational Instruments Compatible .
Includes GPIB Card . ... 0.0 i
Single Channel Watts Output ...
VAW Analog Output .. vooien e

Option “10X" 11 Channel Analog Output. .. . .. .
Option “1-150" 1504 Clamp-on CL... .. A R
Option “I-1000"  1000A Clamp-on CT. ... ... RS TY
Option “RX7" Rack Mount Adapter .............
Option “5P-2" 2¥ear Spares Kit (3@}, ... .........
Option “5p2" ear Spares Kit (1) . ... .. ...,
Additional Operating/Maintenance Manual ...
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