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AP140E Data AnaIyS|s Program

Support for a variety of connection types
* CW120 covers single-phase 2-wire to three-phase 3-wire
* CW121 and CW140 covers single-phase 2-wire to three-phase 4wire

Sophisticated data management software (Model AP140)
« On line measurement,customizing trend graph and making report

Current clamps in a range of sizes(small tolarge) for a variety application
* 50A,200A,500A,700A 1000-3000A current clamps

Yokogawa M&C Corporation Bulletin CW-E



Comparison with CW Clamp-on Power Meters and wide range of applications

Model CW120 Clamp-on Power Meter
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Maintenance and long term monitoring of the
power consumption in switch board and electric
facilities

Long term power monitoring up to 12 months

Monitoring data are stored in an ATA flash memory card
mounted in CW120.

Compact and light weight body
117X161X51mm, 6009

Support 3-phase 4-wire system, CAT 111 600V

Various communication functions
RS485 or RS232 communication

Protocol

MODBUS, PC-link, Power Monitor and proprietary.
All parameters for CW120 can be set from a setting tool
on PC.

Details for Models CW120 and CW140

Model CW140 Clamp-on Power Meter

TOP MENTU 2000/01/01 00:47;

HARMONICS
NEASURE

Demand Monitoring of the power consumption for
electric facilities

CW140 has Demand Monitoring function and Logging
function.

Measure 1st trough 13t order Harmonics on a
power source

Harmonics Analysis becomes important to maintain the
power source in good quality.

Various Power measurement function

From single-phase 2-wire to 3-phase 4-wire system.
Simultaneous measurement of two set of 3-phase 3 wire
system.

Multi-language, large size LCD screen
5.9 inches, 320x240pixels

Useful Accessories

Printer, FDD unit,
Three way power supplies (Dry cell, Rechargeable
battery, External power 100 to 240V AC)

Items CwW120/CW121 CWw140
Measurement Mode | Input system Single-phase 2-wire to 3-phase 4-wire Single-phase 2-wire to 3-phase 4-wire
Instant mode (Up to 3 phase 3 wire for CW120)
Electric Energy mode | Available Available
Demand mode Not available Available
Harmonics mode Not available Available
Display Screen Segmented LCD with backlight 5.9 inches Graphical LCD, 320x240pixcels with backlight
Language Not available (Data, Symbols) English, French, Germany, Italian, Spanish, Japanese
Communication Interface RS232, RS485 RS232
Protocol MODBUS, PC-link, Power-Monitor, Proprietary Proprietary
Monitoring by AP140E | Available Available

Power supply 100 to 240V AC, Supply the power from input.

Dry cell, Rechargeable battery, 100 to 240V AC

Size (WXHXD) 117x161X51mm

206x184Xx65mm

Weight 600g

1.2kg (without dry cell or battery)

Power data | g Energy conservation data

Conserving limited energy resources, cutting down on COz2

issi i i Toward
_em|SS|ons, and preve{mng global_warmlng ar_e now he bt
important global environmental issues. One important
aspect of these issues is conserving electricity. By

providing data to help you understand how you

currently use energy, the CW Series can pIay/Conseer/ Energy \
an important role in creating energy

conservation programs. The CW Series / Prevent / Global warming \

provide the data you need to find
ways to conserve energy. /

Reduce

Global targets for 2002's

Energy conservation applications

+ Data obtained in electric energy mode and demand mode are based for energy conservation applications.
& Measurement data are saved in CSV format, and can be used to create graphs, etc. using off-the-shelf spreadsheet programs.

A wide ran

e of applications
Instant mo

e, electric energy mode, demand mode, harmonics mode

d

eMaintenance and periodic check data

eFactory energy conservation data

Energy Building
conservation management

eDemand data (cw14o only) eHarmonics data (cw14o only)

Monthly maximum demand COSt redUCtion

levels (power)

Harmonics
suppression

Contract demand

Cost reduction

Demand —
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Low-cost tools to support your energy conservation efforts

As energy conservation becomes increasingly important, we are pleased to present low-cost clamp-on power meters designed to
meet user needs for simple tools capable of measuring power values and instantaneous values.

Useful features for energy conservation and power measurement

Compact design

e Periodically save data as often as once a
second
Data can be saved at 1-second interval at fastest.
This capability allows the CW120 Series to respond
quickly to load fluctuations and measure transient
responses in equipment.

e Check equipment operating conditions
The CW120 Series has an instantaneous value filing
function (enabling multiple data records to be saved in
a single file when multiple measurements are taken)
which is useful for determining equipment operating
conditions.

e Wiring error check function
This function helps ensure that measurement
operations do not fail.

e Simultaneous measurement of multiple
facilities
Multiple CW120 Series units can start and stop
integration simultaneously through externally
controlled 1/0.

e Works even with small electric energy
values

Easily change the decimal position (the number of
digits following the decimal point) and display unit
(Wh, kWh, MWh, GWh) on the electric energy display.
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e The CW120 Series is compact in size (117x161x51mm
(WxHxD)), making it ideal for installation in cubicles
and inside distribution panels. Installation is even
easier with the magnetic case (93023).

e Although the CW120 Series is small, it has a large
backlit LCD.

e A new addition to the clamp lineup is a small-diameter
current clamp (model 96033, capable of measurements
in the range of 5-50 A) for measurements in tight spots
and locations where many wires are jumbled together.

Current clamp (96033)
Approximatel
i

Magnetic case (93023)

Measurements

e The CW120 Series can be used for voltage measurements up to 495 V.

e A variety of connection types are supported, from single-phase 2-wire to three-phase 4-wire
(CW120: three-phase 3-wire model; CW121: three-phase 4-wire model).

e Continuous measurement integration (accurate measurements can be obtained even if there are large load

fluctuations)

e Plus/minus signs are shown for reactive power and power factor.

e The data saving interval can be set in the range of one second to one hour.

Parameters setting tool (name: Toolbox)

The setting software allows you to set CW120 Series
measurement conditions through a PC and save
measurement data on a PC when the unit is connected
to the PC through RS-232 or RS-485 port.

e Measurement conditions setting function
This function makes it easy to set basic functions
needed for measurement, such as start/stop time and
date, wiring method, clamp type, voltage, and current
range etc.

e File transfer function
The data file stored in CF pack can be transfered to
PC.
Microsoft Excel can reed transfered data file.
* Toolbox is included as a standard feature (on two floppy disks).

RS-232 comm. cable

Microsoft, Windows, and Excel are trademarks or registered
trademarks of Microsoft Corporation, the United States.
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/ Advanced data management and communication

Data management and communication

(1 You can connect CW120 to a PC through dedicated - memmm----- -CF pack (= = = =
RS-232 cable. ?

@A printer (sold separately) can be connected through
RS-232 cable to print measurement data.

]

Comm. :
(®If you have a media reader connected to your PC, Y
measurement data and settings can be uploaded

directly to a PC from CF pack.

Cable
Model 91011

Wiring Method | Memory Interval Time | Stored Period
3g4W 16MB 1 Second Approx 24 Hours
3g4W 16MB 1 Minute Approx 2 Mouths

®
3g4W 16MB 10 Minutes More than 1 Year @ /@
3p4W 32MB 1 Second Approx 40 Hours . = \/
3g4W 32MB 10 Minutes Approx 4 Months Printer ]
Cable Printer Model 97010

* Compact Flash cards with memory capacity up to 128 MB may be Model 91010
used (recommended brand: SanDisk).

Network Communication

CW120 In addition to proprietary communication Data Management by DAQLOGGER*
protocol, MODBUS, PC-link and Power Monitor proto- PC
cols are supported.

PC-link is a protocol for Yokogawa's Temperature
controllers and PLCs.

Power Monitor protocol is a protocol for Yokogawa's WEB function: Model MV100/200 can b
H unction: Mode can be
Power Monitors. (PR201) "“ monitored by Internet Browser on PC.

E-mail Alarm function: The alarms from
Model MV100/200 can be sent to PC as an E-
mail.

FTP function: Model MV100/200 can send
gathering data as a file to PC by using FTP
Yokogawa's function.

Recorder R$485-MODBUS protocol

Model MV Model MV

* DAQLOGGER is Yokogawa’'s communication software for Windows 95/
98/NT4.0/2000

Remote monitoring

The RS-485 allows multiple use to be connected for PC
remote monitoring. Monitoring
Software
* RS-485/RS-232 converter is required to connect the CW120/CW121-
[J-2 (RS-485 communication spec) to the RS-232 port on your PC.
Recommended brand and model: Yokogawa's RS-232/RS-485 Converter
Model ML1.
ode RS-232
: Converter
RS-485 Max 31 units, 1.2km




Easy-to-view LCD screen

Multi-language display

CW140 has an LCD screen (5.9 inches, 320x 240 pixels) .
The data and parameters are easy to view.

Function key action and messages relating to procedures are displayed on the screen, making CW140 easier to use.
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Measured . s
[NSTANT 01:A5:18
}glﬂzzlcalculmed il — m i»
¢ VOLT. M1: 110. 0¥ VoLT.  I1: 200. 048
3: 110. 0V
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: 33. D0kVar
. bb, 0KV
Function key
actions »
- WRNG 3430 VRANGE 150V AUTO e anaual o ey,
Set conditions FSOURCE 1 ARANGE 2008 AUTO are displayed.

[ EXPAND | SETUP [ FILE | HOLD

o h e o@D cusorte
measurement [FSTART \| @ ¢l ENTER u y

(four directions)
 &STOP o

@ - D OO OO GIED y (Used to select condition
stop =

settings, etc.)

2 ¥

Increased speed of o S48 In instant measure, you can enlarge
sl Easy-to-
u

Uit the display of three desired parameters.
screen

nctionsy Frequently used actions in .
electric energy mode are simplified. TR

s
VOLT.V1:
Set conditions can be saved to internal memory. (In addition to the AMP. 11:
conditions which were valid at the end of the previous session, setting "
conditions 1 through 4 can be saved.) With this capability, even if the p

power is turned off and measurements are interrupted, the same
condition settings will be used the next time the power is turned on.
This makes it possible to continue the measurement process without
difficulty.

( )

Voltage inputs

Current inputs
Connector for floppy (clamps)
disk drive

(sold separately) (26 pins)

D/A output terminal
(optional)

External trigger input terminal
Signal to start/stop continuous operation

RS-232 connector (9 pins)

Event input terminal
Signal indicating whether load (facilities, equipment) is on or off

& J




Load measurements on two systems

A single CW140 power meter can measure the loads on 2 power systems sharing a common supply voltage

CW140 has connectors for 4 current sensing clamps.

Support for a variety of connection types

e In addition to support for a variety of connec- 3g3W Two current systems (example)
tion types (from 1g2W to 3g4W), the CW140
can simultaneously measure the loads* (facili-
ties, equipment) on two systems sharing a
common supply voltage.

apis Addns Jamod
apIs g peo]

e Supported connection types
1a2W, 1g3W, 3g3W2i, 3g3W3i, 3g4W

e 2-system load measurements
192Wx2, 1g3Wx2, 3g3Wx2
(2-system load measurements are not supported in
harmonics mode.)

e Because the CW140 supports 2-system load, as many
as 4 current sensing clamps can be connected.)

apIs T peo

3@3W 2-system load
(example)

Advanced data management

Data collected by CW140 can be used as part of an energy conservation program.

0
\
3
U

Data management

e Measurement data can be stored in the internal

memory.

When a floppy disk drive (sold separately) is YN

connected, measurement data can be ‘- ns ~.~

saved to a 3.5-inch floppy disk.

e CWa140 also has a function for copying
internal memory data (files) to a floppy FDD
disk.

« Data can also be saved simultaneously to both

internal memory and a floppy disk.

« FDD: 3.5-inch floppy disk drive -

~{ | 3.5-inch floppy disk
L 2

-

e Saving data (example)
For electric energy mode (3g3W)
Saved data : 4 parameters

Output interval : 30 minutes \/
Internal memory : approx. 187 days
Floppy disk (1.44MB) : approx. 292 days Printer

Data communication (RS-232)

< You can connect CW140 to a PC through the RS-232 e Analog output function (optional)

in order to transfer measurement data. e CW140 has four analog outputs (-1 to +1vdc).
e You can also connect a printer through the RS-232

interface in order to print hard copies of

measurement data.

Straight cable



V A variety of application-specific functions
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Useful functions for specific applications and measurement sites

Wiring error check function

Wiring error check function

This function is used to check for wiring errors and Connection diagram display screen
select connections using the key. (for%(pSWXZ)p g
#Five checks VOLTAGE INPUT ! 0— L
CURRENT INPUT ot Q
VOLT. PHASE SEQUENCE R D
CLAMP DIRECTION ERR. & O__Z
FREQUENCY SOURCE N\ ]
1 5
#Error message and connection diagram display A
A function is provided to display an error message or a connection N Dl
diagram if an error occurs in any of the above five checks. L |
[N vi v2 ] [cHicH2cHs cha]

Three Power supply types

CW140 can be powered through an AC adapter, as well
as two types of batteries.

#AC adapter ( Standard accessory )
#AA alkaline dry cells (6) ( Standard accessory )
#Rechargeable nickel metal-hydride (NiMH) battery( Optional accessory )

Continuous measurement

CW140 supports continuous measurement, which is User-selectable continuous

useful for data management, in all measurement measurement start/stop method
modes. In addition, the user can select the method
for starting and stopping continuous measurement.

( starT ) ( stoP )

* TIME - TIME
+Instant mode : LOGGING * TIMER
#Electric energy mode 1 INTEGRATE = TRIGGER = TRIGGER
+Demand mode : DEMAND * MANUAL  MANUAL

+Harmonics mode : LOGGING

CW140 has a function for receiving a 0-5V signal indicating whether the
load (facilities, equipment) is on or off. This is used when measuring
(saving) continuous data, such as the power level. This makes it possible
to manage load operations in association with the power level and other
data.

Useful display functions

Clock, displayed language switch, displayed value hold, NiMH battery
charging, LCD contrast, LCD backlight, beep (key action confirmation),
key lock, power saving mode, system reset, low-battery indication.

eLanguages : English
: French
: Germany
: ltalian
: Spanish
: Japanese




V Obtaining smoother loads
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Criteria for reviewing contracted power levels

Electric energy mode

The integrated power level for a set time period (from the =
start to the end of the integration period) is displayed. HEGENERGY b

Wh: 123, 456Mfh

VatHAG- & L 23dVarh
VarteLEAD-© [0 123MVarh

- - - - [PASSAGETIME]  DhODm D05
Simplified actions with the watt-hour key STOP by he STOP Hey.

Frequently used actions, such as setting conditions, are S

simplified. Used to save the settings which were current the [INSTANT | SEP | FIE | [HOLOGLEA
last condition and to save setting conditions 1 through 4.

Electric energy mode
* N : HT i H i Integrated value screen .
B;Srﬁ:-:‘a;/s l(J):eIrET:(;cr;]ttn(%v ine}(rs\)l/hc?;lnv\l;ﬁ sg\l/(\el(r:]t) the position of decimal point and unit InStantaneous value sereen 1 Switch

Demand mode

The demand time limit is the length of time specified for
determining the average power.
Demand power is the average power during the demand time

DEMAND

s ! MAX.CEMAND @ UU. Z
limit period. DATE {p000/01/01 15 16:29
DEMAND @ 57. 41kW  [ACTVE E\IEF!QY] 4
POWER FC: [. 865 OTAL = 123, 4561 WH
- — (OADFC™: 57.4% PEROD : 120 TO0kW
The CW140 lets you set the demand time limit ~ [DEMAND RESTTME]  OhO3m ais
« Demand time limit settings 5, 10, 15, or 30 minutes SSTTEETW”‘EZTDUFE?I L !
“o0an/mL/ 111:30
1,2,3,4,6,8, 10, or 12 hours S0P - MANUAL
INSTANT | SeTUP | FIE | [ Hip |
« Ref - L Demand screen
eference power setting Demand screon o
The reference power can be set in the range of 1W to 999.999TW. Instantaneous value screen Switch
is displayed if the demand power (demand) exceeds the reference
power.

e Maximum demand power (maximum demand) and the time

that maximum demand occurs are displayed
Ener: Co
CONServi reduc

* Display of Electric energy can be select the position of decimal point and unit of measurement (Wh, KWh, MWh, GWh)

Instant mode

In this mode, CW140 displays voltage and current RMS values
as well as active power, reactive power, apparent power, BT o i
power factor, phase angle, frequency, and (with 3-phase) VT, vis (100 AVP.11: 2000
unbalanced rate. Reactive power can be calculated either ' WR: 110.0v % 20008
with or without the reactive power meter method. ' i

L 07, O0kw

1 ad. D0kYar
- B O0kVA
il

Function keys can be used to switch to the instantaneous
value display screen even when measurements are being
performed using electric energy mode or demand mode (does WHNG 33V RANGEISOV AUTO

not apply to unbalanced rate). l%i?ﬁﬂ*% — 8 T‘ANGEEDGH Hg:—';-‘
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Harmonics mode

1st through 13th-order graph displays

onics mode is a standard feature with CW140.

& Phases and wiring
+ Measurement frequency
+ Analysis orders

1 192W, 193W, 393W, 3p3W3i, 3p4W
: 45-65 Hz (fundamental wave frequency)
: 1st through 13th

CW140 can perform analysis of 1st through 13th orders serving as a basis for harmonics
analysis. Such analyses can be used as basic data in controlling harmonics that occur
when electrical facilities are used.

Harmonics mode

- Table displays

P38
(Voltage/current ) (Power ) ﬂf
0.0
Power level, power content,
RMS, contentrate, phase angle power phase angle E H
All-RMS All-Power i
-150.0
Total harmonic distortion All-Power Factor Order 0.0
IEEE: Distortion relative to number ALLAMS 195, (A
fundamental wave Fundamental wave frequency ~ \>***") THD 5. 0%CIEEE), 3. DX(CSAY £: 60.00Hz
CSA: Distortion relative to DISP. [ SETP [ FLE |

All-RMS

Fundamental wave frequency

= Graph displays

HARMONICS
(Voltage/current ) (Power ) RS
Any of the following can be
displayed in a graph as an
analysis parameter:
power factor, power factor
content, power factor phase
angle

Any of the following can be
displayed in a graph as an
analysis parameter:

RMS, content, phase angle.

ALLRMS . 198.0n l 190, 08
THD : & 0% tEE) 3 0% (b % oll. 00Hz
| SEP_| FILE A

1s-order through 13w-order analysis parameter
values can be displayed in a bar graph so that they
are easy to understand. In addition, bar graph
values can be displayed as numerical values.

Vertical axis
Linear/log

Harmonics mode

System PLL synchronization Graph display
Measurement frequency range | Fundamental wave frequency 45 < t <65 Hz Voltage and current All-RMS, content, phase angle
Number of analysis orders 1st-13th Power power, power content, power phase angle
FFT data length 512 Display accuracy RMS, power +(1.5% rdg + 1.5% rng) <1>
FFT processing word length | 32 bits Content Value calculated from <1> +2 dgt
Window function Rectangular Phase angle +5 deg
Sampling rate f x 256Hz Total harmonic distortion| Value calculated from <1> +2 dgt
Wmdow Ywdth Window width 2 periods off Logging function The logging function can be used to take
Display fields continuous measurements.
RMS, content, phase angle, All-RMS, total START setting MANUAL, TIME, TRIGGER
Voltage and current harmonic distortion (IEEE/CSA), STOP setting MANUAL, TIMER, TIME, TRIGGER
fundamental wave frequenc ing i i
q y Output interval ?iittll-nrgilr?u;:r;gi r(':31:§err1]1t|2)utes to 1000 hours
Power, power content, power phase angle, :

Power

All-Power, All-Power Factor, fundamental
wave frequency

The harmonic analysis function does not work with two current systems.
See page 9 for the harmonics equation.

11
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Data Analysis Program for CW Series cwisocwiaocway

Efficient Power and Energy Conservation Management through a PC

The AP140E is a data analysis program for CW Series. It efficiently manages the large amounts of measurement data needed as
part of power management and energy conservation efforts, and provides multifaceted analysis through user-friendly operations.

R onine wessuremen: || IREIESIEIEIEE

Measurement Elapaed Time
Measurement conditions can be set online and 0:00:30
measurement data can be acquired in real time. St Tee [ DHONIO0ITISETZ
Measurements can be started either manually or at EndTims

a set time, and can be performed continuously at
measurement intervals set by the user.

» Real-time measurement at one-second intervals

The measurement interval can be set to any time from one second to one
day.

» Continuous measurement for five days at one-minute
intervals

Measurements can be taken continuously over approximately two hours at
one-second intervals, and over approximately five days at one-minute -
intervals.

« Upper and lower limit alarm settings
Upper and lower limit alarms can be set for five measurement parameters.

| Poszine 10 mEasurE LM 910451 051 02002

X In manual mode, measurement is started immediately

« Easy-to-read enlarged display when the measurement start button is clicked. In timer

Alarm statuses and measurement values for any three selected mode, measurement does not star until the specified Enlarge display window
measurement parameters can be enlarged on the display in real time Start measurement start time.

during the measurement process.
« Display of maximum and minimum values

Maximum and minimum values since the start of measurement are
displayed at the same time as the most recent measurements.

Anaysis graph screen

s Displaying analysis graphs ST NEEECITRI T
x[E & |EEI|E &= Ell*l
Graph rtepoistin|  wse _Cistoesrs | ueds Perk Select ot | Eeal
Fila Nama Comment Pariod Maas. Cyrke Maas Mosa
[ewrmant [ [oSi2501 170000~ 0531 184300 [Owineas  [Eect Enargy
- - . L8 [cive Fower o] Man vane | . atan. |sbaan vabsn |
= Useful zoom-in time setting Rt [rooas oo = e = EE
The data range to be viewed on the graph and its measurement interval o Actha Power , Faactve Powr 5001 00-0200- 053001 18:30:00)
can be changed, so you can identify those changes. (If you change the | | T 1250
zoom-in time, click the redraw button.) In addition, the set zoom-in time [EE eI o [ o
can be moved forward and backward to change the graph display. %”ﬁmﬁﬁﬁ” A / "'\_ by B .
 Easy-to-read data display e e A V ol 4
Measurement data values can be checked as numerical valuesin the data i e ¥ wmd
display window. This feature can be turned on or off as needed. 51 & E ::%
acl e
« User-defined Y-axis settings Tt h o
TheY-axis upper limit, lower limit, and the number of digits following the :"W e
decimal point can be easily changed. i e e bbb be bn bh s heh
» Reference value settings LB oo R hhh R eeR e
Reference valuies can be set. These are useful for comparing measure- 1Y | S o el el i e s il e i i
ma’ltsagainsl dalasuchaspower reductiontargas ol '-un-mn M| M| N P @00 60| mx| an K| ] e eerl

BESEIBAREREEEEREE ¢

Various graph types h

Customize

You can easily select from a variety of graph types ® ii&
(broken-line, stepped, bar, component bar chart, =2
etc.) according to your needs. In addition, details
such as line types can be set.

Form screen

[oeemmnny

File Hure 1
frerment | ot tons - st 3ot | e s B

Measurement data displayed in a graph can be

Dow  [Toe  [actee  [ewe Prewi[vatage 1t [vomsge3tn | a
converted into a form through a single mouse click. Crr T T — —

The range displayed on the graph is fully and
automatically converted into form data. This is an
efficient way of compiling desired ranges of data in
forms.

* Changing displayed parameters

Simply check the parameters you want displayed to change the displayed
parameters.

» Easy-to-make interval reports

Interval reports, such as daily, weekly, and monthly reports, are easy to
create through a single mouse click.




y AP140E Specifications

Online M easur ement

Settings

« The measurement mode (instantaneous val ue measurement,
power measurement) can be selected.

« The wiring method (1a2W, 1a3W, 3a3W, 3g4W) can be
selected.

» The measurement interval can be set in the range of one
second to one day.

« Measurement can be started and stopped either manually or

automatically based on atimer.

VT ratio, CT ratio, clamp setting, voltage range, and

current range can be set (see CW120 Series specifications

for details).

The data display unit and the number of digits following

the decimal point for online measurement can be set.

« Upper limit and lower limit alarm values can be set for up
to five measurement parameters.

Continuous Measurement

* Measurement status information (wiring method, measure-
ment interval, measurement start time, measurement stop
time, voltage range, current range, VT ratio, CT ratio,
measurement start time, measurement stop time, elapsed
time) is displayed.
During measurement, maximum value, minimum value,
and alarm status (off-line, upper/lower alarms present/
absent) for each measurement parameter are displayed.
During measurement, information on as many as three
measurement parameters can be enlarged on the display.
Up to 8000 measurements can be taken in a single continu-
ous measurement session.
Relationship between measurement interval and maximum measurement period (examples)
Measurement interval Maximum measurement period
1 second Approximately 2 hours
1 minute Approximately 5 days
10 minutes Approximately 55 days

Note: Continuous measurement exceeding 49 days is not possible in Windows 95 and 98 due to the
limitations of these operating systems.

Saving Data

» Data names and comments can be added to measurement
data and registered in a database. Information can be saved
asfilesin CW120 Series format.

Data M anagement

« Display fields (registration number, data name, comments,
data measurement period) can be sorted in ascending or
descending order.

« Filessaved in CW Series format and data saved on a PC
card can be read and registered in a database with data
names and comments added.

» Selected data can be saved asfilesin CW Series format.

Note: The maximum database size is approximately 500 MB.

Graph Display

 Graphs can be customized (graph type, color, line width,
etc.).

¢ Intime series graphs, the zoom-in time (data start time,
stop time, and measurement interval) can be set. In
addition, separate parameters can be displayed asY-axes
on the left and right sides of the graph.

» TheY-axis range and reference value can be set.

Printing

* Displayed graphs can be printed in color or black and
white.

Copying to Clipboard

« Displayed graph images can be copied to the clipboard (for
pasting to applications such as Word and Excel).

Displaying Forms

» The range of information displayed in a graph can be
converted to and displayed as aform.

» The measurement parameters to be included in aform
can be selected.

» The data display unit and the number of digits follow-
ing the decimal point can be set.

Printing

 Forms can be printed.

Copying to Clipboard

» Measurement data for the displayed period can be
copied to the clipboard or saved asa CSV file (for use
in applications such as Excel).

Package Contents

AP140E installation CD [ 1pc. |

|  contents |

System Requirements

Operafing SYSIEM | \ e Serce packs mey be needed nsome cases.

PC type PC/AT compatible (DOS/V PC)

Display resolution | SVGA (800 X 600) or higher; XGA recommended

CPU Intel Pentium Il 233 MHz or faster recommended

RAM 64 MB or more

Hard drive At least 600 MB free space required

Other A 640 MB magneto-optical (MO) disk is recommended for
backing up data.

Note: The program may not work properly if power save mode or screensavers are
operating.
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/ Specifications 1

Inputs

Parameter

Voltage (V)

Current (A)

Input type

Resistive potential division

Clamp detection

Rated value
(range)

150/300/450 V

Clamp 96033: 5/10/20/50 A
Clamp 96030: 20/50/100/200 A
Clamp 96031: 50/100/200/500 A
Clamp 96032: 200/500/1000 A

\Wiring CW120

Single-phase 2-wire, single-phase 3-wire, th

ree-phase 3-wire

Cwi21

Single-phase 2-wire, single-phase 3-wire, three-phase 3-wire, three-phase 4-wire

Input Cw120

Approximately 1.5 MQ

resistance | CW121

Approximately 1.3 MQ

Approximately 100 MQ

Maximum allowed
input

495 Vrms

Clamp 96033: 130 Arms
Clamp 96030: 250 Arms
Clamp 96031: 625 Arms
Clamp 96032: 1000 Arms

A/D converter

Voltage/current input simultaneous conversion, 12-bit resolution

Measurement

Input functions

Parameter

Voltage

Current/active power

Method

Digital sampling

Frequency range

45-65 Hz (reciprocal system), detected from V1

Crest factor

150/300 V range Rated input: 2

450 V range Rated input: 1.56

Rated input: 3

Active input range

10-110% of each range

Display |Lower limit

All ranges 1.5V

0.4% of each range

range  |Upper limit

130% of each range, except 110% for 450 V range

130% of each range

Temperature coefficient

+0.05% rng/’C

+0.07% rng/°C (including clamp)

Display updating interval

Approximately one second

Instantaneous Value Measurement

Equations

*Measurement parameters: Voltage rms (V), current rms (A), active

power (W), frequency (Hz)

*Measurement accuracy (at power factor 1, including clamp)

Voltage:

Current/active power:

Frequency:

«Computation parameters:
=Computation accuracy:

*Power factor influence:

*Reactive factor influence:

+(0.3% rdg + 0.2% rng)

+(0.8% rdg + 0.4% rng) when using clamps
96030, 96031, and 96033

+(1.2% rdg + 0.8% rng) when using clamp
96032

+(0.1% rdg + 1% dgt)

Reactive power (Var), power factor
(value calculated from measurement) +1
dgt

+1.0% rng cosg = 0.5 (relative to power
factor 1) when using clamp 96030

+2.0% rng cosg = 0.5 (relative to power
factor 1) when using clamps 96031, 96032,
and 96033

+1.0% rng sing = 0.5 (relative to reactive
factor 1) when using clamp 96030

+2.0% rng sing = +0.5 (relative to reactive
factor 1) when using clamps 96031, 96032,
and 9603

*\oltage rms

*Current rms

*Active power

™M=

v (t)

F
Tl

Arms= \/%zi(t)zdt = \/?éi(t)z

Vims= / % Z v(t)dt

P:% Zv (t)xi(t)dt = %év(t)ﬁ(t)

Single-phase 3-wire, three-phase 3-wire
Three-phase 4-wire

v(t), i(t): Input signals
T: One period for input signal

*Reactive power and power factor

YP=P1+P2
SP=P1+P2+P3

Reactive power (*) Apparent power Power factor (*)
Single-phase | i~/ ((VA)2-P?) VA=VXA P/VA
Single—phase Qi=/ ((VAD)2-P2) i=1.2 | VAi=VixAi i=1.2
-wire >Q=Q1+Q2 YVA=VAI+VA2
Three-phase | Qi=/ (VAD)?-PP) i=1,2 | VAI=ViXAD i=1.2
dwire | yQ-Q1+Q2 LVA=/3/2(VA1+VA2) | ZP/ZVA
Three-phase Qi=y ((VAD)2-Pi2) i=1,2.3 | VAi=VixAi i=1.2.3
4-wire TQ=Q1+Q2+Q3 YVA=VAI+VA2+VA3
Computation Rated value depends onV  |Rated value dependsonV | | __
range and A ranges. and A ranges.
Displa) . Internal computation only;
resolution | Same as for active power. | fiES disp?ayed o1 saved, | £1000

Note 1: In the case of distorted waves and unbalanced inputs,
there may be differences from other measuring
instruments that are based on different measurement
principles.

Note 2: *The polarity determined by the reactive power meter

method

is multiplied and the polarity is displayed.

Electric Energy Measurement

*Measured parameters:

Active electric energy, regenerative electric energy (regenerative electric energy is not displayed on the screen; it is merely saved)
~Measurement accuracy: Active power measurement accuracy +1 dgt (with standard settings)
«Integration function settings

Start/stop settings: Manual, timer, external trigger (control)

Output intervals: 1/2/5/10/15/30 seconds; 1/2/5/10/15/30 minutes; 1 hour

<Displayed digits:

This is set automatically based on the rated power, and the minimum resolution can be set
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cifications 2

Saving items
*Saving items:
Voltage, current, active power, reactive power, power factor, frequency, active electric energy, regenerative electric energy

Display Functions

*Display screen: Backlit segmented LCD
eMaximum number of displayed digits

Electric energy: 6 digits
Other parameters: 4 digits _
«Range makeup: (rated values) Voltage | Wiring 5.000 A 10.00A 20.00A 50.00 A 1000 A 200.0 A 500.0 A 1.000 KA
1lg2W 750.0 W | 1.500 kKW | 3.000 kW | 7.500 kW | 15.00 KW | 30.00 kW | 75.00 kW | 150.0 kW
150.0V 1a3W 1.500 kW | 3.000 kW | 6.000 kW | 15.00 kW | 30.00 KW | 60.00 kW | 150.0 kW | 300.0 kW
3g3W 1.500 kW | 3.000 kW | 6.000 kW | 15.00 kW | 30.00 KW | 60.00 kW | 150.0 kW | 300.0 kW
3g4W 2.250 kW | 4.500 kW | 9.000 kW | 22.50 kW | 45.00 KW | 90.00 kKW | 225.0 kW | 450.0 kW
1g2W 1.500 kW | 3.000 kW | 6.000 kW | 15.00 kW | 30.00 KW | 60.00 kW | 150.0 kW | 300.0 kW
300.0V 1g3W | 3.000 kW | 6.000 kW | 12.00 kW | 30.00 kW | 60.00 KW | 120.0 kW | 300.0 kW | 600.0 kW
3g3W | 3.000 kW | 6.000 KW | 12.00 kW | 30.00 kW | 60.00 kW | 120.0 kW | 300.0 KW | 600.0 kW
3g4W | 4.500 kW | 9.000 kW | 18.00 kW | 45.00 KW | 90.00 KW | 180.0 KW | 450.0 kW | 900.0 kW
1lg2W 2.250 KW | 4.500 kW | 9.000 kW | 22.50 kW | 45.00 KW | 90.00 KW | 225.0 kW | 450.0 kW
4500V 1g3W | 4.500 kW | 9.000 KW | 18.00 KW | 45.00 KW | 90.00 kW | 180.0 kW | 450.0 kW | 900.0 kW
3g3W | 4.500 kW | 9.000 kW | 18.00 kW | 45.00 kW | 90.00 KW | 180.0 KW | 450.0 kW | 900.0 kW
3g4W 6.750 KW | 13.50 kW | 27.00 kW | 67.50 KW | 135.0 kW | 270.0 KW | 675.0 kW | 1.350 MW

Communication Functions

*Electrical specifications: Conforms to EIA RS-232 or EIA RS-485.
=Protocols:

CW120/121 proprietary protocol, Power Monitor protocol (Standard protocol used for YOKOGAWA M&C's Power Monitor)

PC link communication (Standard protocol used for YOKOGWA M&C's Tenperature Controllers)

MODBUS communication (ASCII or RTU)
eSynchronization system:  Start stop synchronization
*Baud rates: 1200, 2400, 4800, 9600, 19,200 bps

PC card interface

«Slot: PC card slot TYPE Il
«Compatible card: ATA flash memory card

eFunction specifications: ~ Saving measurement data, saving and reading settings data

Faulty Wiring Checking Functions

*Check details:

Presence/absence of power input; check for frequency measurement range; voltage phase sequence;
presence/absence of power input; whether current clamp is reverse-connected

Scaling Function

The VT ratio and CT ratio can be set.
«Settings ranges VT ratio: 1-10,000
CT ratio: 1-10,000 (in increments of 0.01)

External Control 1/O (for RS-232 only; not provided for RS-485)

These input and output can be used as signals for starting and stopping integrating measurement.

TTL level or contact
TTL level

«Control input:
«Control output:

Other Functions

Clock (typical precision: 100 ppm), key lock, system reset

General Specifications

*Environmental requirements: Indoor usage at an altitude of 2000 meters or less.
*Usage temperature and humidity ranges:
0-50°C, 5-85% RH (no condensation)
*Storage temperature and humidity ranges:
-20-60°C, 90% RH (no condensation)
eInsulating resistance:
500 V DC, 50 MQ or greater
Between voltage input terminals and case
Between voltage input terminals and current input terminals,
communication terminals, and control 1/0 terminals
Between power line and case
Between power line and current input terminals, communication
terminals, and control I/O terminals
eInsulating withstand voltage:
5550 V AC for one minute
Between voltage input terminals and case
3250 V AC for one minute
Between voltage input terminals and current input terminals,
communication terminals, and control 1/0 terminals
2300 V AC for one minute
Between power line and case
Between power line and current input terminals, communication
terminals, and control I/O terminals
*Power supply: 100-240 V AC +10%, 50/60 Hz
*Consumed power: 8 VA maximum
*External magnetic field effects: Within accuracy levels at 400 A/m
*External dimensions: Approximately 117x161x51 mm (WxHxD)
*Weight: Approximately 0.6 kg

eTerminals:
Voltage input CW120: 3 terminals
CW121: 4 terminals
Current terminals CW120: 2 pairs
(H/L) CW121: 3 pairs Banana terminals (safety terminals)
External control I/O 3 terminals (H/L/H)  Screwless terminals
terminals RS-485 4 terminals (+/-/SG/TM)M3 screw terminals
«Connectors:
RS-232: Mini DIN 8-pin
AC power supply: 2-pin
*Accessories:
Voltage input probes: 3 for CW120, 4 for CW121
Power cord, user's manual, operation guide, Toolbox (setting
software)
«Safety standards:
Compliant with EN61010-1, EN61010-2-031, UL3111-1 First Edition,
CAN C22.2 No. 1010.1-92
-Voltage input line
Overvoltage category Il (Max. input voltage : 600 Vrms)
—-Power line
Overvoltage category Il (Max. input voltage : 264 Vrms)
Pollution degree 2
*EMC (emission):
Compliant with EN55011, Groupl, ClassA; EN61326; EN61000-3-2;
EN61000-3-3
*EMC (immunity):
Compliant with EN61326

Banana terminals (safety terminals)
Banana terminals (safety terminals)
Banana terminals (safety terminals)
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Input
Input Input Voltage (V) Current (A)
Input type Resistive potential division | Clamp sensing

Ratings (ranges) | 150, 300, 600 (V) Clamp A: 20/50/100/200 (A)

Clamp B: 200/500/1000 A

Clamp C: 50/100/200/500 A

Input resistance | Approximately 1.3 MQ Approximately 100 kQ (CW140)

Maximum allowed | 600 Vrms

Clamp A: 250 Arms
continuous input

Clamp B: 1000 Arms
Clamp C: 625 Arms

A/D conversion Simultaneous voltage/current input conversion, 12-bit resolution

Range switching | Manual, automatic, and settings entered through PC

Auto-range Range up: RMS is 110% or more of range rating, or sampled
functions value is approximately 300% or more of rating.

Range down: RMS is 30% or less of range rating, or sampled
value does not exceed approximately 300% of range rating
after range moves down.

3¢ voltage unbalanced rate
Vb Calculation accuracy:
Unbalanced rate = \T X100% (calculation from measurement) * 1%
a

Frequency: 45-440 Hz

* For 3p3W

1 2
Va =\/g (Vi V3 4V, 2)+§VVS VeV )(VV) (V- V5)

1 2 2 2 2
Vb =\% Vi Vo 4V D=3V (V- Vo) (V- Vo) (V- V)

1
Vs=75 (VptVastVy)
2 Vi2,Vy3, V5
« For 3p4W
In the equations, substitute ViusVan, Vi, orthe 3¢3W voltages
between wires.

Reactive power

Measurement functions (w’;tgl‘z;l: rrﬁ:tcet:ve Apparent power |  Power factor Phase angle
method)

Parameter Voltage [ Current, active power, reactive power 1p2W Q:\j (VA2 | VA=VOA With reactive With reactive

Method Digital sampling power meter power meter

Frequency range | 45 Hz to 1 kHz (harmonics mode: 45-65 Hz)

Crest factor 3 (for rated input)

Effective input range | 10% to 110% of rated voltage/current range

Temperature coefficient | + 0.03% of rng/°C \ + 0.05% of rng/°C (including clamp)

P/ VP Q2 cosi(P/\ P**Q?)

Without reactive | Without reactive
power meter power meter
P/VA | cost(P/VA)

Display update period | Approximately 1 sec (approximately 3 sec in harmonics mode)

Instant mode

Display fields

Measured Voltage RMS (V), current RMS (A), active power (W),
parameters | reactive power 1 (Var), frequency (Hz)

Calculated Reactive power 2 (Var), apparent power (VA), power factor,
parameters | phase angle (°), 3¢ unbalanced rate (°)

Reactive power 1: With reactive power meter method
Reactive power 2: Without reactive power meter method

Measurement | For power factor 1 (including clamp)
accuracy

Voltage 45 Hz < f <66 Hz: + (0.1% rdg + 0.2% rng)
66 Hz < f < kHz: + (0.2% rdg + 0.4% rng)

Current, active | 45 Hz < f < 66 Hz: + (0.6% rdg + 0.4% rng) Clamp AC
power, reactive | 66 Hz < f < 1 kHz: + (0.1% rdg + 0.8% rng) pA
power 1 45 Hz < f < 66 Hz: + (0.1% rdg + 0.8% rng) : Clamp B

Calculation | (reactive power 2, power factor, apparent power,
accuracy phase angle)

45 Hz to 1 kHz: (value calculated from measurement) +1 dgt

Power factor effects [ For 45 Hz < f < 66 Hz

Active power |+ 1.0% rng cos ¢ =+ 0.5 (relative to power factor 1
+ 0.2% rng cos ¢ = + 0.5 (relative to power factor 1)(Clamp B and C)

Reactive power [+ 1.0% rngsinf=+0.5 grelative to reactive power 1
+ 0.2% rng sin f =+ 0.5 (relative to power factor 1)(Clamp B and C)

Logging function
The logging function can be used to take continuous measurements.

Start setting: | Manual, specified time, external trigger (controlled)

End setting: | Manual, timer, specified time, external trigger (controlled)

Outputinterval: | Setting in range of 2 minutes to 1000 hours
(in one-minute increments)

Equations
Voltage RMS
L fo: R
Vrms = TfDV(‘) d = T;V(t)
Current RMS

Arms = \/%: %;i(t)’

Active power

=T - TE (®)Xi(t)
P= V() Xi(t)dt = 1 V(1) Xi(t

I ./0‘( )X &
Reactive power (with reactive power meter method)

Q= %ﬁ&w (l+%)dl =—,};v(a>xa(z+%)

v (1), i (t): Input signals
T: One period of input signal

193W Qi= VAI=ViDAi
[ i)2—pi2 i
) VVAD=H i=12 With reactive | With reactive
i=12 SVA=VA1+VA2 | power meter power meter
TQ=Q1+Q2
33w Qi= VAI=ViDAI sp P
V(vAPZ - i=13 \ EP+(EQ)? cos’l(\f(ZP)z+(ZQ)2)
i=1,3 VA=
$Q=Q1+Q3 V3I2(VAL+VA3)
303W3i Qi= VAI=VIOAI | T T T T T T
V“(VAi)Z—Fﬁ2 i=1,3
i=13 ZX A= Without reactive | Without reactive
2Q=Q1+Q3 V32(VAL+VA3) | power meter power meter
304W Q= |VA=ViDA SPVA s (SP[SVA)
V“(VAi)Z-H2 i=1,2,3
i=1,2,3 VA=
Q= Q1+Q2+Q3 | VAI+VA2+VA3
S;I;glation The ratings depend | The ratings depend l~+1 -180 ~ +180
on the ranges for V | on the ranges
and A. forVand A,
Display Same as for active | Same as for +1.000 +180.0
resolution | POWer. active powaer

» For distortion wave input: There may be discrepancies between the CW140
and other instruments that operate based on other measurement principles.

= Power factor and phase angle polarity : Determined by reactive power
polarity.

« If either voltage or current input is 0.4% or less of range rating:

0 (zero) is displayed for Reactive power 2* and apparent power.
[IITITI(dashes) are displayed for factor and phase angle.
Reactive power 2*: without reactive power meter method.

Frequency measurement

Voltage input: V1, V2, V3 \ Select one of the
Current input: CHL, CH2, CH3, CH4 | parameters on the left.

Measurement input

Measurement 45 Hz to 1 kHz
frequency range (harmonics mode : 45 -65Hz)

Accuracy +(0.1% rdg + 1 dgt)

Low-pass filter function
The low-pass filter function can be set in the system settings.
Cutoff frequency: 300 Hz

Electric energy mode

Integrate| Active power (Wh), recursive power (Wh),
screen lag reactive power (Varh), lead reactive power (Varh)

Display
fields Instant
screen

Instantaneous value measurement function
measurement/calculated value display screen
(does not apply to unbalanced rate)

Display Instantaneous value measurement function active
accuracy | power measurement accuracy *1 dgt

Active power Reactive power Integration
19 2W P Q function Start setting | Manual, specified time, external trigger (controlled)
1g 3W S P=P1+P2 5 Q=Q1+Q2 settings End setting | Manual, timer, specified time, external trigger
30 3W/3g 3W 3i S P=P:+Ps 5Q=Q:1+Qs Output interval Setting in range of 2 minutes to 1000 hours (in 1-minute increments ).
30 4W > P=P1+P2+Ps 5> Q=Q1+Q2+Qs Quick actions using Wh key.




Demand mode Harmonics mode equations

Maximum demand and time of occurrence, Ediaunns
Display previous power demand, power since start of Vol RM v nr2+H(V i) Anr)+(Ani)2
during demand, power during current time limit, power C?thra(_;‘ﬁ RMSS vin= | YO0V An= | AN HANY
o N 2 2
demand factor, load factor, remaining demand time
; RMS nth order ___nthorderRMS 100%
f'?é?g;ay Display after | Maximum demand and time of occurrence, content fundamental wave RMS
demand ends | 2verage for each demand type, power from start 6 n=nth order harmonic voltage phase) - (fundamental wave phase) xn
to end of demand, average load factor (M) _ fiani(VATy)
=tan (57 ) - (@ (57 )y Xn
: Vni Vi
Instantaneous value measurement function RMS phase angle )
Instantaneous measurement, calculated value display screen P 9 0 n=(nth order harmonic voltage phase) - (fundamental wave phase) xn
screen (does not apply to unbalanced rate) = tan'l(%) - {tm’l(% xn
Display Instantaneous value measurement function active power =
accuracy measurement accuracy 1 dgt Total Harmonic S (nth order harmonic voltage (current) RMS) 2
D d . Distortion content | THD(IEEE)= |2
eman Demandtime | ¢ 14 15 o 30 minutes : IEEE: (fundamental wave voltage (current) RMS) 2
function limit settings 1‘ 2 3 4' 6 8. 10 or 12 hour
settings (output intervals) | *+ <+ 3+ 4 ©: 8, 19, 0! ours
Load factor calculation : (demand/reference power) x100% Total harmonic ¢ (nth order harmonic voltage (current) RMS)2
distortion THD(CSA)= |2
- . content (CSA) S (nth order harmonic voltage (current) RMS)2
Display functions L
Display screen_ Semit_ransparent LCD (320><24(_) pixels) 162W PreVirxAnr+VnixAni
Inclqded fur_lc_tlons Backlight ON/OFF, contrast adjustment 193W Pn=PLn+P2n
Maximum digits _ Power 3¢3W Pn=P1n+P3n
Other than power 4 digits 3p4W Pn=P1n+P2n+P3n
Power (active, reactive, recursive) |6 digits
Japanese/English / French / Germany / Italian / Spanish language switching Power nth nth order active power x 100%

order content fundamental wave active power

Range chart (full scale) = With reactive power meter method

6PN = tant (Sfr):l
Voltage | Phases and Current (A) range o
; wiring 2000 | 5000 1000 )zoo.og 5000 | L000K 192W Qn=VnrxAni-VnixAnr
12W 3000kw| 7500kw| 15.00kw| 30.00kw| 75.00kw|  150.0kw 193W Qn=Q1n+Q2n
1500 | 103w 6.000kW| 15.00kW| 30.00kW| 60.00kW| 150.0kW| 300.0kW 3p3W Qn=Q1n+Q3n
: 393W 6.000kW | 15.00kW| 30.00kW | 60.00kW | 150.0kW |  300.0kW 394W Qn=Q1n+Q2n+Q3n
3p4W 9.000KW| 2250kW | 45.00kw| 90.00kW| 225.0kw |  450.0kw Power phase angle |- — — - — - - - ST T T T oo o s s
« Without reactive power meter method
192w 6.000kw| 15.00kw| 30.00kw| 60.00kw| 1500kw| 300.0kw
000 | L03W 1200kW/|  3000kW| 60.00KW| 1200kW| 3000kw|  600.0kW 6Pn = cos1 ( \ﬁ):l
303W 1200kW/|  3000kW| 60.00KW| 1200kw| 3000kw| 600.0kW
304w 18.00kW|  4500kw| o0.00kw| 180.0kw| 450.0kw | 900.0kw 1g2W VAn=VnxAn
192W 12.00kW | 3000kw | 60.00kw | 120.0kw| 300.0kw | 600.0kw 193W VAN=VInxAln+V2nxA2n
o 193W 24.00kW|  60.00KW | 120.0kW | 240.0KW| 600.0kW | 1.200MW 3p3W VA= V3 (VInkALm+V3nxA3n)
’ 3p3W 24.00kW |  60.00kW | 120.0KW | 240.0kW| 600.0KW | 1.200MW 394W VAN=VInxA1n+V2nxA2n+V3nxA3n
34W 36.00kW |  90.00kw | 180.0kW| 360.0kW| 900.0kW | 1.800MW 5 3
All-RMS >Vn, >An
Current range Clamp A: 20, 50, 100, 200 (A) =1 =1
Clamp B: 200, 500, 1000 (A) All power ngm

Clamp C: 50, 100, 200, 500 (A)

« Without reactive power meter method

13
> Pn
The averaging function can be set through system settings. s

Moving average type Number of averages: Set between 2 and 10. \ (:§3an )2+ (:len )2

All-power factor

Averaging function

Scaling function - Without reactive power meter method
13
The VT ratio and CT ratio settings can be set through system settings. 2

Setting range VT ratio: 1-10000 :flm (VnxAn)
CT ratio: 0.01-10000

Wiring error check function Data representing 512 obtained samples are put through FFT calculations
to analyze the nth order harmonic components as follows.
nth order harmonic voltage RMS Vn : (Vnr, Vni)

This function checks the wiring connection status based on five parame

ers, and displays the results. nth order harmonic current RMS An : (Anr, Ani)
= = = = n : Number of orders
Save and print functions (file functions) vnr, Anr : Real-number components following FFT calculation
Vni, Ani : Imaginary-number components following FFT calculation
Internal memory |1 MB n : Number of orders
Floppy disks 1.2 MB or 1.44 MB (only when using an externally vnr,Anr : Real-number components following FFT calculation
connected floppy disk drive) Vni,Ani : Imaginary-number components following FFT calculation
Printer Printing (only when using an externally connected printer) P1n-P3n : Active power ( element of nthi order )
Reading Display values, set values Q1n-Q3n: Reactive power ( element of nthi order )
Saving Display values, set parameters, set values RMS phase angle: Phase angle of nth order harmonic components relative
Printing Display values, set parameters, set values to fundamental wave component of input signal

Power phase angle: nth order current phase relative to nth order voltage

Communication functions (RS-232)

Electrical specifications | As per EIA RS-232.
Synchronization system | Start-stop synchronization
Baud rate 1200, 2400, 4800, 9600, 19200 bps
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D/A output (optional)

General specifications

Output voltage

+ 1V relative to rating for each range

Output current

+ 1 mA(at load resistance of 1kQ)

Ambient temperature
and humidity ranges

5 to 40°C, 35 to 80%RH (no condensation)

Number of outputs |4 Storage temperature .
L - 1°| 0/
Output data selection | Selected from measurement parameters for each mode. and humidity ranges 2010 60°C, 90% RH or less (no condensation)
+ +0.59
Accuracy *(measurement accuracy + 0.5% FS) 50 MW or more at 500 V DCAcross voltage input

Updating period

Same as display updating period

Frequency
DI/A output
v
0.45V
0.1V
g 45Hz 100Hz 1KHz
Display value (Hz)
Integrate
Integrated value
10kwh 20kwh 30kwh
i\
ov / ‘ ¥ )
i For input with active power fixed :
iat 10 kw Output rate: 1 V/10 kWh
av H H H H
0 1 2 3
Accumulation start Elapsed time
Other items
WE-—-------
I
I
I
I
I
I
I
I
-100 !
ov 100

Displayed value range %
Unbalanced rate: 10% of FS

—————————— EWY

Externally controlled input

Inputs can be externally controlled as logging, integration, and demand
start/stop signals. 0V/5V

Event input

CW?140 can read a signal indicating whether the load (measured equipment) is

onoroff. 0V/5V

Other included functions

Clock, displayed language switch (Japanese, English), displayed value hold,
NiMH battery charging, LCD contrast, LCD backlight, beeps (key action
confirmation), key lock, power saving mode, system reset, low-battery

indication

Insulating resistance

« Between voltage input terminals and case
= Between voltage input terminals and
follouing <1> to <5> terminals
<1> Current input terminal
<2> Communication terminal
<3> Floppy disk drive connector
<4> D/A output terminal
<5> Control input terminal
« Between voltage input terminals and
AC adapter power line
« Between case and AC adapter power line

Insulating withstand
voltage

3700 V AC for 1 minute
= Between voltage input terminals and case
= Between voltage input terminals and
follouing <1> to <5> terminals
2300 V AC for 1 minute
= Between voltage input terminals and
AC adapter power line
= Between case and ACadapter power line

Power supply

AC voltage
(Standard accessorie)

AC adapter: 100-240 V (50/60 Hz)

NiMH batter
(Optional accessorie)

NiMH battery pack
(rechargeable while installed in CW140)
Running time: approx. 7 hours
(with LCD backlight off and with no floppy disk drive connected)
Recharging time: approx. 1.5 hours

AA alkaline

dry cells (6)
(Standard accessorie)

Running time: approx. 3 hours
(with LCD backlight off and with no floppy disk drive connected)

Power consumption

approx. 3 VA (typical) (with LCD backlight
off and with no floppy disk drive connected)

External magnetic
field effects

Within precision range at 400 A/m

External dimensions

Approximately 206 (W) x 65 (H) x 184 (D) mm

Weight

Approximately 1.2 kg (batteries not included)

Terminals

Banana terminals

Voltage input | 4 terminals (safety terminals)

Banana terminals

Current input | 4 terminals
H/L (safety terminals)

External

N Screwless terminals
control input

H/L 2 terminals
X2

Screwless terminals

i H/L 2 terminals
Event input X2

D/A output HI/L 2 terminals

(optional) X2 Screwless terminals

Accessories :

Voltage input probes(4), AA alkaline dry cells(6),
AC adapter(1)

Safety standard

[0 CW140-F, R, S
EN61010-1,EN61010-2-031
(Over voltage Category II 600V, Category Il 300V
Pollution Degree2, Indoor use)

[0 CW140-D
UL3111-1, First Edition CAN22.2 N0.1010.1-92
(Ov)er voltage Category |11 600V, Pollution Degree 2, Indoor
use)

Emission

EN55011-Groupl, Class A EN61326-1, Class A EN61000-3-2,

Class A EN61000-3-3

Immunity

EN61326-1

External dimensions (CW140)

Unit=mm
(inch)

184 (7.24)

65 (2.56)

206 (8.11)




e Model name and suffix code

ot Gt o)

CW120 Three-phase 3-wire
Cwi2l Three-phase 4-wire
-D AC power cord (UL/CSA Standard)
-F AC power cord (VDE Standard)
Power cord
-R AC power cord (SAA Standard)
-S AC power cord (BS Standard)

o RS-232 communication interface
Communication
RS-485 communication interface

/C1 Two 200 A current clamp-on probes (96030)
Options IC3 Two 500 A current clamp-on probes (96031)
for CW 120 IC5 Two 700 A current clamp-on probes (96032)

ICc7 Two 50 A current clamp-on probes (96033)

/C2 Three 200 A current clamp-on probes (96030)
Options IC4 Three 500 A current clamp-on probes (96031)
for CW 121 IC6 Three 700 A current clamp-on probes (96032)

/C8 Three 50 A current clamp-on probes (96033)
Qtheroptionshs (RS232) PML Main unit case, carrying case, CF pack, and 91011
Basic Package /PB1 Main unit case, carring case + CF pack

e Accessories supplied at no extra cost

/ CW120 Models and Suffix code

e Optional Accessories

Carrying case Main unit case Portable case

93022 93024

CW120 main unit can be
packed in the carrying
case with accessories
like the current clamps
and voltage probes.

It also holds the other
accessories.

98030 y 97010

Includes magnet
and stand

This cable supplies power from a
measurement circuit. lenfth 1.5m
*Not applied to CE and UL.

e Optional Accessories

1 Pover cord 3 Lol oeseription
2. Voltage probes (for CW 120) 91018 3 Voltage probe 91007 | Four per set
Voltage probes (for CW 121) 91007 4 Voltage probe 91018 | Three per set
3. User's Manual IM CW120-E 1 Communication cable 91011 | RS232 communication cable for PC (9-pin)
4. Operation Guide IM CW-120P-E 1 Printer cable 91010 | RS232 printer cable, length 1.5 m
Printer 97010 | Includes one roll of thermal paper and one battery pack

AC adapter for printer 94006 | Power Supply 200-240 VAC
AC adapter for printer 94007 | Power Supply 100-120 VAC
Printer thermal paper 97080 | 10rolls

AC adapter for 96035 A1022UP| For AC 120V

B9108WB| For AC 220-240V

Data Analyzing Program | AP140E

CW140 Model and Suffix Code

e Model name and suffix codes

CW140 ‘
-D Power cord : UL/CSA standard
-F : VDE standard
AC adapter R : SAA standard
S : BS standard

IDA D/A output

Ic1 Clamp-on Probe for 20/200 A (2 pes/set)
Ic2 Clamp-on Probe for 20/200 A (4 pcs/set)
IC3 Clamp-on Probe for 500 A (2 pcs/set)
Ic4 Clamp-on Probe for 500 A (4 pcs/set)
IC5 Clamp-on Probe for 700 A (2 pcs/set)
1C6 Clamp-on Probe for 700 A (4 pcs/set)
Ic7 Clamp-on Probe for 50 A (2 pcs/set)
/Cc8 Clamp-on Probe for 50 A (4 pcs/set)
/PM1 | NiMH battery pack and carrying case
/PM2 | PM1 and FDD unit

e Optional Accessories

FDD unit

93020 97020

CW140 main unit can be packed in the
carrying case with accessories like
current clamps and voltage probes,
without disconnecting them from the
main unit. It also holds the other
accessories.

e Optional accessories

3.5-inch floppy disk drive

Voltage probes (4 pcs/set) 910 07
NiMH battery pack 940 04
Printer 970 10
AC adapter (for printer, Europe) 940 06
AC adapter (for printer, USA) 940 07
Thermal paper for printer (10 rolls) 970 80
AC adapter for 96035 A1022UP| For AC 120V
B9108WB| For AC 220-240V
Data Analyzing Program AP140E
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Item 96030 Clamp-on Current Probe 96031 Clamp-on Current Probe 96032 Clamp-on Current Probe 96033 Clamp-on Current Probe

Measuring range 0-200 Arms AC (300 Apk) 0-500 Arms AC (750 Apk) 0-700 Arms AC (990 Apk) 0-50 Arms AC

Output voltage 0-0.5 Vrms AC (2.5 mV/A) 0-0.5 Vrms AC (1 mV/A) 1000 Arms (1414 Apk) for 5 minutes 0-0.5 Vrms AC (10 mV/A)

Accuracy | Amplitude +1,5% rdg +0.4 mV (20 Hz to 45 Hz) +1.5% rdg +0.4 mV (20 Hz to 45 Hz) 0-0.25 Virms AC (0.25 mV/A) +1.0% rdg +0.3 mV (20 Hz to 45 Hz)
+0.5% rdg +0.1 mV (45 Hz to 66 Hz) +0.5% rdg 0.1 mV (45 Hz to 66 Hz) +1.0% rdg +0.2 mV (45 Hz to 66 Hz) +0.5% rdg +0.1 mV (45 Hz to 66 Hz)
+0.8% rdg +0.2 mV (66 Hz to 1 kHz) +0.8% rdg +0.2 mV (66 Hz to 1 kHz) +0.8% rdg +0.2 mV (66 Hz to 1 kHz)
£2.0% rdg 0.4 mV (1 kHz to 20 kHz) +1.0% rdg +0.3 mV (1 kHz to 5 kHz)

Phase +0.5° (45 Hz to 1 kHz) +1.0° (45 Hz to 1 kHz) +1.0° (50 A or more, 45 Hz to 66 Hz) +3% rdg +0.4 mV (5 kHz to 20 kHz)

(for temperature of 23°C +5°C, relative humidity of 35-75%, and sine wave input)

+1.0° (45 Hz to 1 kHz)

Output impedance

Approx. 6 Q

Approx. 2.4 Q

Approx. 100 Q (max.)

Approx. 18 Q

External magnetic

0.1 A equivalent or less (at 400 A/m, 50/60 Hz)

0.2 A equivalent or less (at 400 A/m, 50/60 Hz)

0.5 A equivalent or less (at 400 A/m, 50/60 Hz)

0.1 A equivalent or less (at 400 A/m, 50/60 Hz)

field effects

‘e:f‘r’e”g;‘c“" oSy +0.5% (at 20-200 A, 45 Hz to 1 kHz) +0.5% (at 50-500 A, 45 Hz to 1 kHz) +0.5% (at 200-1000 A, 45 Hz to 66 Hz) +0.5% (at 1-50 A, 45 Hz to 1 kHz)
Operating circuit

voltage 600 Vrms AC max. 300 Vrms AC max.
External dimensions Approx. 73 (W) x 130 (H) x 30 (D) mm | Approx. 100 (W) x 172.5 (H) x 32 (D) mm Approx. 52 (W) x 106 (H) x 25 (D) mm (excluding
Weight Approx. 300 g Approx. 500 g Approx. 220 g

Output cable length

Approx. 3 meters

E=oB

External Dimensions

— 960 30,31 —— 960 32 — 960 33 — 960 34 —— 960 35
CE®@- CE€ ce (|3
T
unitmm unit:mm 52 unit:mm 120 unit:mm unit:mm
30 100 »
247 56 Air-core
. T ~ Length: approx. 610mm
Weight: approx. 180g
B
10| =
N % =
N 3000
@
Box Weight: approx. 300g
= U |25 40 (including a battery and output cable)

Item 96034 Clamp-on Current Probe 96035 Clamp-on Current Probe

Range type 1000 A 2000 A 3000 A 3000 A 300 A

Measuring range 0-1000 Arms AC 0-2000 Arms AC 0-3000 Arms AC 0-3000 Arms AC 0-300 Arms AC

Output voltage 0-0.5 Vrms AC (0.5 mV/A) 0-0.5 Vrms AC (0.25 mV/A) 0-0.5 Vrms AC (0.1667 mV/A) 0-0.5 Vrms AC (0.1667 mV/A) 0-0.5 Vrms AC (1.667 mV/A)

p — £1% rdg +0.045 mV (1-20 A) £19% rdg +0.0225 mV (1-20 A) +1% rdg +0.015 mV (1-20 A) +1% rdg (5-3000 A, 45 Hz to 66 Hz) +1% rdg (5-300 A, 45 Hz to 66 Hz)
US'““CY mplitude +1% rdg (20-1200 A) +1% rdg (20-2400 A) +1% rdg (20-3600 A) +3% rdg (100 A, 10 Hz to 10 kHz) +5% rdg (100 A, 10 Hz to 10 kHz)
of 23C5C, Not specified (1-20 A) Not specified (1-20 A) Not specified (1-20 A)

relative humiclty - 0t specitied {L— ot specthied {1 +1° (5-3000 A, 45 Hz t0 66 HZ +1° (5-300 A, 45 Hz to 66 Hz

of 20-70%,and | Phase £1.0° (20-200 A) £1.0° (20-200 A) £1.0° (20-200 A) o (200 A, 40 Hz to 1 kHz) ) s (200A, 40 Hz to 1 kHz))
sine wave input) +0.5° (200-1200 A) +0.5° (200-2400 A) +0.5" (200-3600 A)

Ve 2400-2800 Arms AC (for 15 minutes)

(agg;vakilzrclig:;t 1200 Arms AC (continuous) 2400 Arms AC (continuous) 28003600 Arms AC (for 10 minutes) 3600 Arms AC (10 Hz to 1 kHz) 360 Arms AC

Output impedance

2 Q or less

Approx. 47 Q

External magnetic
field effects

+0.1% of full scale (at 400 A/m, 50/60 Hz)

+0.1% of full scale (at 400 A/m, 50/60 Hz)

Conductor position
effects

1% +0.2 A or less

2% of full scale

Operating circuit Main unit: 600 Vrms AC max.
voltage 600 Vrms AC max. Measuring unit: 1000 Vrms AC max.
Measurable_ 864 x 100 mm, five 125 x 5 mm bus bars, or three 100 x 10 mm bus bars 2170 mm max.
conductor diameter

External dimensions

Approx.

310 (W) x 120 (H) x 48 (D) mm

Main unit: Approx. 140 (W) x 64 (H) x 28 (D) mm
Measuring unit: Approx. 610 mm

Weight

Approx. 1400 g

Main unit: Approx. 300 g (including battery and output cable)
Measuring unit: Approx. 180 g

Output cable length

Approx. 3 meters

Approx. 3 meters

Output terminal Banana plug (safety terminal) Banana plug (safety terminal)
9V alkaline battery (6LF22) AC Adapter
Power supply Continuous measurement: 150 hours

Intermittent measurement: 10,000 times
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