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Get a view of energy consumption!

It is essential to measure energy and manage consumption of each sector such as
facility and production line for your energy saving activities and to minimize loss.

Discover of electric power waste! mﬁl:l

Measure and collect data of electric power consumption by short period.
The CW240 can figure out load of production process, and has the ability to check OO0
wasteful time and current flow of standby load current. OO

4338

Detect voltage fluctuation!

‘When trouble occurs on supply side of electric power, instantaneous voltage drop
can affect quality of produced goods at the factory. The CW240 is useful for
collecting data such as voltage fluctuation to prevent such problems.
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Contribute for improving productivity!
Constantly analyze productivity by managing unit consumption. Managing /
voltage, current, electric power and power factor makes for good maintenance of
production facility.
Moreover, you can check operation management loss and enhance productivity. E’

Characteristics of CW240 CW240: Simultaneous measurement using two or more CW240 units

. . R . : [External contact signal| . Current input
@ Simultaneous measurement of instantaneous value, electric energy, demand, harmonics V°1tage input (clamp)

and voltage fluctuation. External 1 |

. control I/0
@ Simultaneous measurement of loads in 4 systems of up to 1P2W terminals %{% {%% @@@
Simultaneous measurement of loads in 2 systems of up to 1P/3P3W TTT DAoutput
@ Data saving interval can be set from 1 waveform (for instantaneous measurement) to 1 I (4 channels) Diocoarse  Temserature
hour. N converter
@ Measure up to 50th order harmonics A —l RS-232 ® =
@ 4ch leakage current measurement using newly released clamp probe 96036 I Printer Analog input ==
@ Long time data logging by using compact flash memory. A B S =2 (2 channels)
@ Multi language for the display (English, German, French, Italian, Spanish, Korean and SN SO -
Chinese) PC card
@ 2ch analog input (Optional) S ¢ ﬁ
Equipped with 4ch analog output (recorder output) A
@ AC adaptor for power supply. NiMH rechargeable battery and alkaline battery for AC adaptor Alkaline battery
backup : N — = NiMH battery pack

510 series Illummance meter ‘




Power

Investigation | POWeEr Investigation Improves power Efficiency Through Detailed Data Coll ection.

Measurement of Instantaneous Value: For investigation of power consumption, maximum:load X Power Quantity Measurement: For Power-Saving Diagnosis and Data Collection for ISO1400%
The CW240 can be used to carry out investigation regarding renewal of electric equipment such as transformers in The CW240 can measure and display the power quantity consumed up to the specified (Example of screen display)
building, check load factors and demand factors, and to check current/voltage fluctuation at motor start-up. time (from the start of integration until the end). R
SPMIL
o Measurement elements : Active power quantity, regenerative power quantity, reactive power |L0AD
(Example of screen display) Allows switching data Ve power quantity, reg Ve power quantity, Ve pow wh 0. 599kWh T
LIsT R LOADL INST. 2994952 POUER R LOADL INST. 294358 from one to another quantity (leading/lagging) " - 3 1zou.g
i =1 il = . e Data collection time = 1/2/5/10/15/30 seconds, 1/2/5/10/15/30/60 minutes varh -LAG- 0.000 kvarh [y g
ut 211. 11 9.39 A P1 0.60 ki Ql 0.97 k¥ar| and Savmg data.. Varh -LEAD- -1.136 kVarh
uz 211. 12 7.83 P2 0.82 ki 2 -0.46 kWarlLOAD

P -1.34 ki 83 -0.88 k¥an 1
P 0.08 ki § -0.37 kyarll 300Y

9 v
0 v
Uz z14.0 ¥ 13 13.14 A
Uave 212.3 ¥ lave 10.12

START TIME 2004/06/08 10:23:02 UHL -
STOP  TIME 2004/06/08 13:24:37 d

S Uik prooss L L Convenient The number of display digits and display units can be selected. ELAPSED TINE 00031011351V TER
Poocoske pa sz o |F " s3 0 tleoku pr3oogs|C " functions e Standard (Voltage/current range is selected according to the phase) .
T g T I T e Arbitrary (Decimal point position and display unit can be specified)
PF 0,054 ncz PAZ -29.6 ° e

e Auto (Decimal point position and display unit are selected automatically according to
the integration result)

PA3 -146.5 *

[DISPLAY [TEM [SETTING  [HOLD
-

e Measurement elements : Voltage/current/electric power (active, reactive, apparent)/power factor/phase angle of each phase, Demand Measurement: For Review and Investigation on Contract Demand
average/minimum/maximum values of each measurement element.
e Data collection time = 1/2/5/10/15/30 seconds, 1/2/5/10/15/30/60 minutes o Measurement elements : Maximum power demand required since the start of logging measurement (Example of screen display) —
One cycle (waveform), 100/200/500 ms (short time interval) and the time it occurs DDy B i
Active power, reactive power (lag), power factor A o608 11:15odLom
Active power quantity (consumption, regeneration), reactive power DEMAND VALUE INTER.ELEC.ENERGY |y 300y
Convenient Use of the 3-wattmeter method enables display of instantaneous value of each quantity (lagging/leading) PR A -yl K
functions measurement element. oo o Soeaam "
Convenient Normally, the demand time limit is set to 30 minutes in the STk THE Beoeronroe 02Tl swe
functions contract with a power company. e
However, the CW240 allows you to set the desired demand = =S

time limit in units of seconds/minutes.
Demand time limit setting : 1/2/5/10/15/30 seconds, 1/2/5/10/15/30/60 minutes

e Demand
Demand time limit : Length of time set to obtain the average power (normally 30 minutes)
Demand power : Average power during the demand time limit

Sl Investigation into Energy Saving at Factories and Buildings

Zelels Mol Il AIs Mol ETsIAM Facility investigated: Pumps

cwa24a0

Solution Energy Saving and Maintenance for Electric Equipment at Factories and Buildings

Investigati i ildi
. ; ; ; gation at CW240 solution (building)
Purpose : To review the current power equipment, and replace it I I I I I I offices T For energy investigation/control for each application
if necessary but with low investment cost — qug] = Air conditioning and floor
- . . e Lighting —~=slll 2. For simple investigation for each shop and tenant
Solution 1 : Calculation of the amount of used water based on power «Office automation 3. Diagnosis of operational status of equipment such as
consumption since flow meters are expensive equipment elevator and air conditioner
Solution 2 : Introduction of invert pump con trol c"ulame'a ﬂuurdunI I I I eElevator 4. Diagnosis regarding renewal of electric equipment
Power comparison before and after Power .
m p lementation of the solution measurement Clamp-on power meter E (l:.vgiigossic;l:fttl)(})):rfgtfiii;?;t?tus of equipment such as
Elevator E Investigation at production equipment and air conditioner
14 — = p roduction 2. For investigation of electric power consumption rate for
departments each production line

e Power quantity 3. For energy investigation/control for privately-owned

eInvestigation of | electrical power facilities
electric power 4. For control of monthly target energy consumption

12 [ e N o @ @ @ L

10 Water supply Water supply Water supply Water supply Ooard™ Ganer

’g EEEE consumption rate
& - H ®Production
g g Dlslt)nbu‘?on = q—P:m quantity
- oar -l
% AP24° SUItable fOI‘ BT - r o Power factor
o

Data Analysis!

m
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Energy saving & Reduce electricity bill




CW240

Power Supply

quality Controt) DiSCOVers Failures in Power Supply Lines.

Harmonic Measurement Waveform Measurement

In many cases, inverter power supplies are used to drive air-conditioners and compressors. These power supplies e Measurement elements : UaT VAUEFORA T | [U vavEroRn _ TR | [T vaerom _ T
cause distortions in voltages and currents, leading to malfunctions and power loss. Therefore, investigation and Voltage of each phase, current of eachphase |~ 1 : ?z \ o e = Ll [ =
control of influences on the main power supplies by harmonics is necessary. Voltage and current of each phase e S TR ]

e Data saving format : ©
e Harmonics for analysis : 1st to 50th Binary (can be converted to CSV format Y Iy

e Display data List, bar graph (linear/log), vector (inflow/outflow judgment)
o Measurement elements : Level, content, phase angle (voltage/current/electric power of each harmonic), aggregate value (voltage,
current, electric power, power factor), aggregate harmonic distortion factors (THD-F or THD-R) of

using a standard application program)
| The scale of the vertical axis can be changed from x1/3 to x20. |

o
[CHANGE_|CHANGE U Z00M HOLD

[ Easy to understand waveform distortion. U 200M | T Z00M

voltage/current
o THD-F : Distortion factor for the fundamental wave, THD-R: Distortion factor for all rms values voltage/current .
e Data collection time  : 1/2/5/10/15/30/60 minutes ‘ o Voltage Fluctuation Measurement
(Example of graph display) (Example of list display)
GRAPH A LIST 2OPHRHR . . .
: T fuirmg [= I Y The CW240 detects dates/times of when fluctuations occur, fluctuation type,
C N t Th h . h d t . LEVEL 11 1PN n [ 4] [ 1] [deal P20 . /\ /\ /\ [\ l\ /\ /\ /\
onvenien € harmonic whose dala 1S o 77 RN i channels where they occur, rms values, and periods between start and end. The N AY
functions required to be saved can be selected. i : I B voltage threshold is set, and fluctuations exceeding the threshold are detected VVVYYV VVVY
Inflow/outflow of harmonics can be . i I IO | ' : Nomal period, o pero Nomal period
checked. Hil - g H ol - o Measurement element : Voltage dip (voltage drop), voltage swell (voltage rise),
1 > 10 0 3 -179.9 . .
oTHD-F T[DTQAJL: 2.11311 .Mz»aEIRD.K: ;?235 5?\ lurITEERDﬁZ EERL: fﬁ%li Q £+ H0.00H IL?IJTE??DTZ . instantaneous power failure
Distortion factor for the fundamental wave, THD-R: Distortion ﬁ IData saving : Detected based on the voltage rms value of one waveform.
(CHAMGE [CHAMGE [CHANGE [CHANGE [CHANGE Up to 100 data SetS can be SaVed.

factor for all rms values

i ( [WOLT. quALTTVER INTER, 25372778 |
Influen harmoni . i . . . . - -5
(c tue ces by ha DO_ Cs) __ {@: Inflow of harmonic Convenient It is possible to provide a voltage I [voLT. quaL 1 T/EIR SUELL 0T
ategory evice Int type functi i YOLT. QuaL 1T/EIR DIP  ZHigeeE
. *T10NS —12:43: 77
Power devices Capacitor, reactor | Overheat, burn, vibration, noise due to |:> : Outflow of harmonic unctions differ ernce between start and end YOLT. QuAL ITHEIR ALL  2eRdees od
. ¢ L by setting a hysteresis. SR 0
excessive current
Transformer Overheat, noise, increase in core/copper loss [/ 200470688 Item Date Tieelteal ool ks Per o} oy
) ) VECTOR //Loap1 o4 me 08 Explanation of tor di . . . Swe: Swell ~ 06/15 1[ 1] 73 & w{oo- 0000000
Fuse, breaker Blow-out, malfunction due to excessive T |wiring e = Failures in power supply lines Dip: Di el 2 danan:n o
Pa (P ORD 5.6 ° Tpoy ® Vector length indicates the apparent Item P Problem p: Dip HE TR T
current LoaD power of each harmonic in Voltage dip A voltage drop occurs for a short Decrease of power supply voltage Int: Instantaneous 1| 1)110.8 Wloo: o0- o0. oan
Induction motor Periodic fluctuation of revolution speed, 3 1 proportion to that of the fundamental (Sag, voltage drop) | time due to the occurrence of a large| may cause devices to stop or reset power failure HE R
. . U 150% harmonic. inrush current, for example, when a | operations. 1| I| 0.4 ¥[00:00:00.000
- - - overheat,' increase in loss ¥ 1.00 @ The horizontal axis shows active motor is started. } g 1;3 % EEE gg gg 13} 7
Electronic/electrical | Protective relay Malfunction & 24 power and the vertical axis indicates Voltage swell Voltage increases instantaneously, | Increase of power supply voltage HE R
household Electrical household | Flickering, noise, malfunction, breakdown 128 faegy | X 1-00 reactive power. They are shown in a (Voltage rise) for example, when lightning occurs | may cause devices to stop or reset. 0c date )1’! * \\1 a0 BE ggg :|
li i logarithm. or when a power line with a heavy | operations. currence - S j —
appliances apphances — - . . PLL @ Frequencies shown are those of the load is turned ON/OFF. _ SAVE ‘ I |/6|9N —
Fluorescent lamp, | Burn of stabilizer/capacitor, flickering W BOHz measurement element actually Instantaneous Power supply is stopped Instantaneous power failure may
mercury-arc lamp INTER. measured. I()Ic;w;rn t;:ﬂure » itx?stanftaneouslylor fohr a shorvll)clmg cause;ievic;s to St:)p or ljeset
" e . ) 10min s eous stop | time, for example, when a problem | operations. Recently, various X : . .
Computer Malfunction, out of control, breakdown ‘DISPLAV ‘ f: 50.02Hz ——H D S —————— occurs in the power supply preventive measures have been | Channel | | I: Start 0: End | | rms value | | Detection period |
Electronics device | Malfunction of automatic control part [CHANGE (suspension of power supply due to | taken for computers, thanks to
lightning, etc.) or due to the trip of a | widespread use of UPS
breaker caused by short circuits in | (uninterruptible power source).
the power supply, etc.
SeLen Improvement of Harmonic Measurement and Diagnosis V=]

Solutiomn Power Supply Quality Check at Various Places

Printing plant

Purpose: To investigate the cause for periodic breakdown of printing machine
It may be caused by harmonics generated in the power lines.

Measurement: Advantages obtained by using the CW240
« Compact and easy to carry » Measurement of up to the 50" harmonic

Quiality check for power supplies used in
semiconductor manufacturing equipment in
accordance with the SEMI guidelines

Measure stability of the voltage of supplied power according to

« Long-term data collection = Vector diagram displa: SEMI $2-0302 (Environmental, Health, and Safety Guideline for SEMI: Semiconductor Equipment and Materials International
N Jector diag Ay . Semiconductor Manufacturing Equipment). If a sag (default: SEMI guidelines are used at the time the contract is made, to
Result: Occurrence of harmonics in 5th and 7th was discovered! within 2%) occurs, the watfer is removed from the line for evaluate the safety of semiconductor manufacturing equipment
In addition, it became clear that harmonics are generated due to loads inside the factory. inspection so daily quality check for power supplies is necessary. when exporting it from Japan to the USA.

In perticular, the 5th harmonic causes adverse effects such as burn-out of the serial reactor in the |
capacitor used to improve the power factor. :j

Before

Tin ies f Co fe Total h: ics dis ion fc . .
each harmonic for current 1 each harmonte for current | eumtent T ) Voltage fluctuation image
e
] P F L L L7 Result:
. ALAR D t .

Discovery - ,L, L bt " . T Occurrence date/time of the sag can

o b s, | T1ES] TEAT b .
the cause = | i i e reported so that semiconductor

[ | i '.'I'.l; _'_i_'_'ll Y oo | iz quality can be improved
17" o | | AR ) A T 1
Countermeasure: Installation of transformer filter for 5th and 7th harmonics Ot h er:

Verification of instantaneous power failure

After

Lt ‘Time series for Content for "Total harmonics distortion for \ preventive measures implemented in
solution / _each harmonic for_cun'em 1 each harmonic for current | current 1 : semiconductor manufacturing equipment
- SmE s = Advantages obtained by using the CW240
= - ®Compact and easy to carry
o - eDetects voltage fluctuations in each cycle. Voltage level 50% ~ 00 ~ Q0% ~ 90% ~ - 120%
I - i taneous power failures and voltage (100% as reference) 0 110%
- - fluctuations are itored i and
= l E o TR v — ——— the occurrence and recovery times are
e B L B TR AT ATTATR | A AARARA, e ) reported. Fall (rise) time Within 0.2 sec. | Within 0.5 sec. | Within 10 sec. | No limit Within 0.5 sec.

Efsecm of countermeasures: The contents of 5th and subsequent harmonics decreased drastically
an S.

the distortion ratio also dropped below 30%, resulting in elimination of breakdown:
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functions

Measures Loads in Four Systems Simultaneously. Saving a Large Amount of Data
The CW240 enables simultaneous measurement of loads in four systems in the case of the ﬁfﬁ( g;" ?tnpi?s?ﬁl:lt ;ﬂgggglgi;g éﬁﬁé“u%?%f%":ﬁ;) eStorage period when PC card (64MB) and internal memory (LMB) are used
single-phase 2-wire system, and in two systems in the case of the single/three-phase 3-wire A memory card ® of up to 512 MB can be used, thng; storing al tems of measured dat, measured power quantity/demand data, and measured
and the data is saved in CSV format. (2
SYStem (Common tO VOltage). In addition, the CW240 has a 1MB intemal Wiring 1P2W 1P3W 1P3W31 3P3W21 3P3W31, 3P4W41 3P3W
Current clamp probe/range can be set for each system. mermory. 4systems | 2systems 2systems | 3P 1P
Number of storable data items
. . . . 1. N N N 168 196 114 208 138 142 216
P> This allows measurement according to the current flowing in each load. 1: Memory cards purchased from Yokogawa should be Recording medium _| Interval time
#2: Data shorter than one second is saved in binary E’S‘i }3{353" Is 9hrs 8hrs 14 hrs 8hrs 12 hrs 12 hrs 7hrs
format. . -
l (example) Screen copies can be made in bitmap format. Lmin days | 2ldays | 57 days 2days | 30 days 30 days 19 days
Voltage fluctuation data is saved in text format. 60min 1471 days | 1304 days | 2223 days 1232 days | 1852 days 1802 days | 1188 days
POWeI' 20 0 A Internal memory 1s 8 min 7 min 12 min 7 min 10 min 10 min 6 min
supply Load 1 (B Imin 8 hrs 7hrs 12 hrs 7hrs 10 hrs 10 hrs 6 hrs
60min 21 days 18 days 32 days 17 days 26 days 26 days 17 days
. When storing all items of measured data, measured power quantity/demand data, all items of
Load 2 100 A measured harmonics data, waveform data and measured voltage fluctuation data
a Wiring 1P2W 1P3W 1P3W31 3P3W21 3P3W31, 3P4W41 3P3W
. 4 systems | 2 systems 2systems | 3P4W +1P3W
Number of storable data tems 5642 5052 3758 6888 4390 5002 7504
Recording medium | Interval time
IDadg 10A g’ﬁ(jﬂ\c/{aé;i Imin 17 hrs 19 hrs 26 hrs 14 hrs 22 hrs 19 hrs 13 hrs
60min 44days | 49days | 65 days 35 days 56 days 49 days 32 days
Internal memory 1min 12 min 13 min 19 min 8 min 16 min 13 min 7 min
(MB) 60min 12 min 13 hrs 19 hrs 8 hrs 16 hrs 13 hrs T7hrs
Load4  2A
Leakage Current Measurement
- External magnetic field effect is 0.002A or less, at 400A/m - IR 9

Yokogawa's proprietary technology has achieved a magnetic field
impact amount of 30 ppm even in adjacent power lines. (At 100A)
Use of the 2A current clamp probe (96036) enables measurements
with 200.0 mA range.

n ®

R o1 Load
supply

CW240side  Example of single-phase 2-wire system

Reduces Operation Errors at Work Site.

Current clamp probe 96036

o4 - CW240 side Three-phase 4-wire 4-current
Wiring check function

Prior to start of measurement, the CW240 checks whether wiring is correct. Wiring errors, reverse connection of
current clamps, and phases to be checked can be displayed in a vector diagram. Anal Og In p UtIOUtp ut

[uirIng cHECK LOADL INST. 209428
WIRING DIAG. 2094700708 WIRING CHECK LOADL [NST. 209378608 2o i
=I5 =] D [yiRING n - BESIdes pOWGF data - Voltage, Temperature,
grausILORL » ( v Al 1| Y Analog data such as temperature and illuminance data can be Power e, e ot
s B8 = L DINUT oK) saved simultaneously with power data by using the analog input 2 channels
bR r s . PSR | ™ function (2 channels).
R b rreg. okt 200 The available input ranges are 100 mV/1 V/5 V. In addition, the
£ PHASE OIF. analog output function (4 channels) acquires data to an external
vz-1z Ok[fIX recorder, allowing data duplexing. Output is +1 VDC.
U3-13 NG i Son i i
[ i A G L 7 < TER. (The analog input/output function is optional.)
DISPLAY WIRING DISPLAT MEASURE L . .
e e | [ [ ] b | \ | \‘ [ oo Digital illuminance meter 51001
\ N\
Checking the | OK/NG judgment | | Measured values
phases displayed in Judem
avector diagram

Other Convenient Functions
Setti n g C h ec fU n Cti on Besides the AC adapter, it is possible to use a NiMH battery pack (94004) or alkaline

Power su PP |y backu p batteries (six AA batteries).

Settings made for data saving can be checked in the screen. This prevents data acquisition errors that may occur due The CW240 will continue to operate even if supply of power is interrupted.

to mistakes in voltage range setting, current clamp selection or data save item selection.

i li The CW240 supports Japanese, English, German, French, Spanish and Italian (available
SET. CHECK 2004080 MUltl Ilngual Support in the near future).
O
WIRING :1PZW LOAD :LOADL
U RANGE: 150v INTER. :lmin —
A RANGE: 28 DAT.SAVE:PC _CARD . i 3 5
,—,m! Manu aI d ata savin g The data for the selected items can be saved or printed using the SAVE key.

However, it cannot be saved during integrating measurement (and during standby).

HARM. MEAS. :ON AVE.  :ON
E.ENEGRT/DEM. 00 Hax. 0N M
UAVEFORM 0N HMIN. 0N
W¥OLT. BUALITY:ON

FeThnT T The currently displayed screen can be saved or printed using the DISP COPY key.
SToE TINE mahiaL __| Measurement start/end | Screen hard co py Files are saved in bitmap format.
[(serwr J | ‘ ‘ ‘

I . The measured data for the selected five items can be zoomed in.
| To change the settings, press this button to display the setting screen. | Zoom fu nction The items to be displayed can be selected from instantaneous value and measured power
quantity data.




Specifications

CW24a0

H Inputs M Equations M Specifications of Each Function Short-time interval: ?) I{O.Z/Oi steconds fO:J each wa;:efprmt
. . nly instantaneous values can be input.
Ttem Voltage Carrent Active power, reactive power, apparent power, power factor and phase angle are @ Frequency Measurement Function
Input type Resistive potential division | Clamp detection measured for ead:l phase. . ) ) %easuremen{ i_nput Z;’lg'ag(;_ il‘-llpm Selectable from UL, U2 and U3 @ Data storage time display
easurement frequency range 5 to 7
Varies with the clamp and range used. ’_Fhe ave}rage, maximum and minimum values of those obtained dunng Displ:y range quency rang 40.00 lg 70/' 00 Hz Unoccupied capacity in the storage destination
96036 (24) 200.0/500.0mA/1.000/2.000A integrating measurement are calculated. Accuracy £0.1%rdg. =1dgt Data save items, calculated based on the interval time.
96033 (50A) 5.000/10.00/20.00/50.00 A L flter functi léor lf(;"/fo to 130% Siﬁe wave égglﬁ of g}ggfgleq r«"ﬂ;ge bl
N T ow-pass filter function utoff frequency: Approx. z selectable @ File operation
150.0 V gggg? Ezgg:; igggﬁgooggggggggg: Voltage rms U'“ms:\ %Jo'um(‘)zd[f %;um(t)z Ri File names in the internal memory and PC card can be changed.
y g ) A @ Power Quantity Measurement Function Deletion File names in the internal memory and PC card can be deleted.
gzt:de\)/alue 300.0V 96032 (1000A) 200.0/500.0 A/1.000 kA i aydt= L0 M t el 1 Acti tit ti tit ti Format PC card and internal memory and can be initialized
© 600.0V 96034 (3000A range) ~300.0/750.0 A/L500/3.000 kA Currentrms —1oyms= fin(0/dt = TFinl) easurement elements power fuantity (eadiagy o er duantiy, reactive Data copy Files in the internal memory can be copied to the PC card.
1000V (2000A range) - 200.0/500.0 A/1.000/2.000 kA N I Measurement accuracy Measurement accuracy of active power and reactive power Setting file Setting file can be read, written, deleted and renamed.
(1000A range) 100.0/200.0/500.0 A/1.000 kA Active power Py =, {( Um(t) xim(®} dt = T;;( Un(t) xim(t)} +1dgt (When STANDARD is selected for display digits)
B Measurement range Active power quantity @® Communication Function
5 5 5 > at g
96035 (30004 range) - 300.0/750.0 A/L500/3.000 kA u(): Voltage input signal Consumption 0.00000 mWh to 999999 GWh Electrical specifications FIA RS.232
(300Arange)  30.00/75.00/150.0/300.0 A Reactive power 1 When the reactive power meter method is used i(t) : Current input signal Regeneration -0.00000 mWh to -999999 GWh Syn chronizgti on system chronous communication
T T T :One cycle of input signal i i
Single-phase 2-wire, single-phase 3-wire, single-phase 3-wire 3-current (current in neutral Qu=4 {{ Um(t)xim(t + l)} = 7‘2{ Un(t)ximf(t + l)} m :Each yhase putsien: Reacm_/e power quantity Baud rates 1200/2400/9600/19200/38400 bps
Phase to be line), three-phase 3-wire 2-current (2-power meter method), Three-phase 3-wire 3- T 4 Te 4 -~ P Lagging 0.00000 mvarh to 999999 GYarh Connector D-sub 9-pin
measured current (3-power meter method), three-phase 4-wire, three-phase 4-wire 4-current Leading -0.00000 mvarh to -999999 GVarh
(current in neutral line), Scott connection (three-phase 3-wire + single-phase 3-wire) BE . for Each Ph Display digits setting function Selectable from automatic setting by rated power, minimum
- quations for Eac! ase resolution setting, and minimum resolution shift by integrated @® PC card interface
With the same voltage
Number of systems | g i e it a0 Wiring Thre i value. Slot PC card slot TYPE I (x1
{obe measured E\ﬁ?\gléa:;s%evxvnze‘ 4 systetns, single-phase S-yire: 2 systenns, (hree phase 3 wire 2 Equation Symbol Si.n%}e»phase 9,351356 S 'l'hxze—phase Integration time accuracy =20 ppm (Typ., 23°C) Compatible card ATA flash memory can )
Input resistance | Approx. L3MQ Approx. 100KS (CW240 main unit) Items Eacumenil |8 cirend Data format MS-DOS format )
Average voltage _ Uave | (U1+U2)2 (UL+U2+U3)/3"t ® Demand Measurement Function Recording contents Measu.req data, voltage fluctuation data, waveform data, screen
96036 (2A) 20Arms 2 Measurement elements Active power (consumption), reactive power (lagging), power data, setting data
Av ¢ — e > S > 3 3 3
96033 (50A) 130Arms verage current lave | (1+12)/2 (11+12+13)3 factor: Demand value within the interval time
96030 (200A) 250Arms Active power — Sp PL+P2 PL+P3 PL+P2+P3™ Active power quantity (consumption, regeneration), reactive @ External control I/O terminals
96031 (500A 625Arm: - B power quantity (lagging), leading: Power quantity within the Used to control start/end of integrating measurement.
. 96032 (Ll)O()Oi 700. AImS Reactive power2 Q=8P 3Q QL+Q2 V 2S-3P? QL+Q2+Q3™ interval time ' Control input ¢ TlgL level or contact
Maximun allowed | ;00 yimg ( ) S Maximum demand (consumption power demand) required since  Control output TTL level
input (continuous) 96034 (3000A range) 2400 Arms (3600 Arms for 10 minutes) Apparent power S=UxI 3s SL+S2 % (SL+ ) Sl+S2+S3™ the start of integrating measurement and the time it occurs
(2,000A range) 2400Arms Measurement accuracy Measurement accuracy of active power and reactive power
(10004 range) 1200 When the reactive ZE +1dgt @ Analog Input and DA Output Functions (Optional)
s power meter method | IPF JPF= Ss (When STANDARD is selected as the standard number of DA output
96035 (3000A range) 3600 Arms Power factor is not used display digits) Output voltage +1VDC of the rated value for each range
(300A range) 360 Arms When the reactive EP Power quantity depends on the output rate.
ter method | SPF PF = - - .
AD Tt Voltage/current input simultaneous conversion, PLL synchronized 128 samples/period, %ouvngjme ermetho 2 2 N EF‘Z + EQZ ©® Harmonic Measurement Function i‘(l}gy. )flle?‘indoil?g ((]: E}ZHVI;Z(S)iEJf'%r gazmomcs
converter 16-bit resolution Method PLL synchronization ey Lot
- * synci Number of output channels 4 channels
Phase angle — SPA EPA = cos’ 1EPF Measurement frequency range Fundamental wave frequency 45 to 65 Hz Output data
1st to 50th

B Measurement Functions

Harmonics for analysis

(Four items can be selected)

Analog input

Instantaneous value

In the case of distorted waves, thgre may be differences from other instruments that Window width 1 cycle Voltage, current, average voltage, average current, active power,
Item Voltage Current / Active power / Reactive power (reactive power meter method is used) employ different measurement principles. XV:]TH‘?UYV tdypte tity ?;gtaqg‘tllar reactive power, apparent power, power factor, phase angle,

o . . . : . . . ys1s data quanti points frequenc;
Method Digital sampling #1: Is,lgfex;ﬁltage is measured in the case of 3-phase 3-wire system, and phase voltage in the case of 3-phase 4-wire Analysis rate 1 sample/16 cycles Power quantity A(:&ve poywer quantity (consumption, regeneration), reactive
Frequency range | 45 to 65Hz (Measurement element is selected from U1, U2 and U3) 49 ]2y for three-phase 3-wire system (2-power meter method) is calculated by vector operation. Analysis items Harmonic level: Level of each harmonic of voltage, current and power quantity (lagging/leading)

. ) . *3: This equation is applicable when the reactive power meter method is not used. Even in this case, the value is . power . .
Crest factor Rated input: 3 (however, 1.8 when 1000V range is used) multiplied by the polarity of Q for each phase calculated by the reactive power meter method. Relative harmonic content: Content of each harmonic of Harmonic Level, content, phase angle, total value, THD (THD-F or THD-R)
R £0.2%rdg. 96030, 96031, 96033, 96036 =0.6%rdg.£0.4%mmg. *4: Ie‘;c Llﬁep%ﬁee (;)fo agere—phase 3-wire system, the phase voltage from the virtual neutral point is used to calculate . - le: Pl voltag;e, c;lrrenl: ﬁnd power fvolt Accuracy +(Measurement accuracy + 0.2%f.s.)
ceuracy i \ph S . armonic phase angle: Phase angle of each harmonic of voltage, i i i
+0.1%rng. 96032, 96034, 96035 +1.0%rdg.+0.8%rng. *#5: Multiplied by the polarity of Q for each phase calculated by the reactive power meter method. ¢ current aid power e EEZOIEHM'] t 1 gﬁmg: 1}11 bits i t: 1 le of i t signal
96030 +1.0%mg (45 to 65Hz, power factor —20.5) *#6: In the case of distorted waves and uqbalanced inputs, there may be differences from other instruments that For voltage and current, the phase angle pdating interva H: er thal “ armonic mﬁalséuemlen i n oye f o lt\]i)u Sign:

Pewer factor - e o fator o0, gl“l;lgytgiﬂ 3!;rlStlmse&}aslgxl’elmel;lt ll;}l‘];mplei ined during calculati ied out by the 2 of the fundamental wave or that of UT Temperature coefficient 3 Br;\“??lc/gtéeﬁslg:men @0 cycles ofinput signa
i Other than 96030 2.0%mg (45 to 65Hz, power factor =20.5 - P3, QL, Q3, , PF1 an are obtained during calculations carried out by the 2-power meter f ; ratul 1cK =000t s /70 or less
influence =2 0tmg (45 — L =05) mothod, and do not exist as physical values. can be selected as the referernce. Output resistance 22Qx5%
Reactive factor 96030 1.0mg, (45 to 65Hz, reactive factor =20.5) Total value: Total value of all the harmonics up to the 50th Power quantity output route  Selectable from 1V/1KWh, 1V/5kWh, 1V/10kWh, 1V/50kWh, 1V/
inf Other than 96030 2.0%mg (45 to 6511z, reactive factor =x0.5) Total I omZ?é.%?iX‘;E‘;‘é%zt‘ggi“f;ﬁi’lﬁ{ e 100kWh, 1V/500kWh and 1V/1000kWh.

Active input range | 5 to 110% of each range (Max. 100% in the case of 1000V range) Accuracy Il-I:atxznt)le)lt(;l levleé‘y e =15 Input ranges 100mV/1V/5VDC

Voltage / current: 0.4 to 130% of each range astto Sth: =1 5rdg. =1.5%ng Number of inputs 2 channels

¢ (Zero suppression v:f?lre‘%\ below 0.4% of the range) 21st to 30th: £2.0%rdg. =1.5%mg Accuracy +0.5%f.s

Power (active, reactive, apparent): 0 to 130% of each range 3lst tP 50th: 1340%“15 +1.5%rng Resolution Polarity + 11 bits

Display range (Zero suppression when below 0.17% of the range Relative harmonic content: Sampling rate Approx. 20ms
rating). Value calculated from harmonic level +2dgt Input resistance Approx. 100kQ
Harmonic level: 0 to 130% of each range i P PD!
o 30 o O 5 Harmonic phase angle )
equency: 29 to 1Otiz The accuracy is guaranteed if both voltage and current levels -
Temperature . ~ for each harmonic are 5% of the range or higher. ® Clock Function
coefficient =0.08%mg/"C =0.05%mg/"C 1st to 20th: £5° Automatic calendar, automatic leap-year setting, 24-hour system
- - 20th to 50th: =(0.3° X k+1°) k: Order Real-time accuracy =20 ppm (Typ., 23°C)

Display updating | Approx. 0.5 seconds The accuracy for current in relation to the fundamental wave
inte is not specified. . . N
rdg: Reading mg: Range Display data List, bar graph (linear/log), vector @ Wiring Check Function

H Range Configuration for Active Power
For single-phase 2-wire system (X2 for single/three-phase 3-wire system, X3 for three-phase 4-wire system)
@® When 96030 / 96031/ 96032 / 96033/ 96036 is used

® Waveform Measurement Function

Measurement elements

Magnification change

Selectable from voltage/current waveform of same phase, all
voltage waveforms, and all current waveforms.
x1/3 to x 20 in relation to the rating

Verification of validity of measurement of voltage/current input value, voltage/current phase
difference, voltage-to-voltage phase difference, current-to-current phase difference and frequency
Verification of single-phase load (in the case of Scott connection)

Wiring diagram, vector diagram display

@ Setting Check Window

Saving format

Save/print interval
Standard interval:

(Binary format if short-time interval is set)
Voltage variation data: Text format
Waveform data: Binary format

Screen data: BMP format (bitmap)

Setting data: Text format

1/2/5/10/15/30 seconds, 1/2/5/10/15/30/60 minutes
It is not possible to output/print measured harmonic and
waveform data if the interval is shorter than 30 seconds.

C ¢ Display data 1 waveform
urrent range Used to check data save items and start/end for integrating measurement.
‘ 96032(10004) ® Voltage Fluctuation Measurement Function -
| 96031(500A) | Measurement elements Voltage dip, voltage swell, instantaneous power failure ® Other functions
Voltage range 96030(200A) Measurement method Detected based on voltage rms of one waveform. VT ratio/CT ratio setting, ID number setting, NIMH (nickel hydride battery) charge, remaining
Threshold/hysteresis Can be set in percentage in relation to the reference voltage. battery voltage display, beep sound (key operation), key lock, system reset
96036(2A) Accuracy Same as voltage rms accuracy
P P Detection period Time length during which the threshold is exceeded N a1 cnecifieationg
200.0 mA 500.0 mA 1.000 A 2.000 A 5.000 A 10.00 A 20.00 A 50.00 A 100.0 A 200.0 A 500.0 A 1.000 KA Display data Occurrence date (year, month, day), voltage rms, detection [ ] (TH-HH al spetilﬁmtums ) )
150.0 V 30.00 W 75.00 W 150.0 W 300.0 W 750.0 W 1.500 kW 3.000 kW 7.500 kW 15.00 kW 30.00 kW 75.00 kW 150.0 kW period Location for use: . Indoor, at an altitude of 2000 meters or less
Number of events 100 Storage temperature and humidity ranges -20 to 60°C, 90%RH (no condensation)
300.0 V 60.00 W 150.0 W 300.0 W 600.0 W 1.500 kW 3.000 kW 6.000 kW 15.00 kW 30.00 kW 60.00 kW 150.0 kW 300.0 kW Operating temperature and humidity ranges 5 to 40°C, 5 to 80%RH (no condensation)
Insulating resistance 500 VDC, 50M€2 or greater
600.0 V 120.0 W 300.0 W 600.0 W 1.200 kW 3.000 kW 6.000 kW 12.00 kW 30.00 kW 60.00 kKW' 120.0 kW 300.0 kW 600.0 KW @ Display Function Between voltage input terminals and case
1.000 kV 200.0 W 500.0 W 1.000 kW 2.000 kW 5.000 kW 10.00 kW 20.00 kW 50.00 kW 100.0 kW 200.0 kW 500.0 kW 1.000 MW Display 5.7-inch STN monochrome LCD display (320 dots x 240 dots) Between voltage input terminals and current input terminals /
with backlight DC power terminals / external interface terminals
@ When 96034 /96035 is used Backlight OFF/ON and auto OFF selectable Insulating withstand voltage
o t Contrast Automatically adjusted according to the ambient temperature / (50/60Hz, for one minute) 5.55 KVAC rms for one minute (Sensed current: ImA)
urrent range Settable in 8 steps. Between voltage input terminals and case
96034_3(3000A) Display digits Items other than power quantity: 4 digits 3.32 KVAC rms for one minute (Sensed current: 1mA)
Power quantity: 6 digits etween voltage input terminals and current input terminals
q y: 6 dig B ltage i inals and i inals /
96034_2(20004) Language English, Japanese, German, French, Spanish, Italian, Korean and DC power terminals / external interface terminals
Voltage range 96034_1(1000A) Chinese Power supply AC adapter (standard accessory), 100 to 240 VAC, 50/60Hz
= Display average function Moving average Backup battery (for power failure) Six AA size alkaline batteries (standard accessory)
_ (Averaging count: selectable from 2, 5, 10 and 20) One NiMH battery pack (optional)
96035_2(300A) Display hold Hold / cancel Maximum rated power consumption Main unit: Approx. 10W (normal operation), approx. 20W
= (during charging of NiMH battery pack)
30.00 A 75.00 A 150.0 A 300.0 A 100.0 A 200.0 A 500.0 A 1.000 kKA 2.000 kA 300.0 A 750.0 A 1.500 kKA 3.000 kA ® Sove/Print Fanct AC adaptor: Approx. 30VA (normal operation), approx. 60VA
ave/frint Function (during charging of NiMH battery pack)
150.0 V 4.500 kW 11.25 kW 22.50 kW 45.00 kW 15.00 kW 30.00 kW 75.00 kW 150.0 kW 300.0 kW 45.00 kW 112.5 kW 225.0 kW 450.0 kW Data can be saved/printed manually or automatically. External dimensions Approx. 206 (W) x 184 (H) X 65 (D) mm
300.0 V 9.000 kW 22.50 kKW 45.0 kW 90.00 kW 30.00 kW 60.00 kKW 150.0 kW 300.0 kW 600.0 kKW 90.00 kW 225.0 kW 450.0 kW 900.0 kKW Storage media Internal memory: IMB 0§ l;gzcard (excluding projecting parts)
Printin Dedicated printer (via RS-2< Weight A . 1.2 ks ithout batteries
600.0 V 1800kW | 45.00kW | 90.00kW | 180.0kW | 60.00kW | 120.0kW | 300.0kW | 600.0kW | 1.200MW | 180.0kW | 450.0kW | 900.0kW | 1.800 MW Save/ngim data Measured é’atay Voft‘;ge Vm-ati)on data, waveform data, screen elg PPIOX. g (without batteries)
1.000kV 30.00 kW 75.00 kW 150.0 kW 300.0 kW 100.0 kW 200.0 kW 500.0 kW 1.000 MW | 2.000 MW 300.0 kW 750.0 kW 1.500 MW | 3.000 MW g/}lct:;s:égf:i?;tgsv format @ Accuracy guarantee conditions

‘Warm-up time 30 minutes or more (within active input range, sine wave input,
power factor=1, PLL synchronization)

Accuracy guarantee temperature and humidity ranges 23+5°C, 30 to 75%RH

Accuracy guarantee frequency range 45 to 656Hz

Accuracy warranty period 1 year



