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Safety precausions are subject to change due to amandements
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0-2 Note Model 2533

I T e i

NOTE

e e e e e e e e i

o To ensure safety, turn off power of the measured device before connecting an input signal.

e Models 2533 11 and 2533 21 is intended for AC signal only. Do not apply DC or DC-superposed
signal. Otherwise, the DC component would be ignored in measurement and an excessive DC
input might adversely affect the instrument itself. Full wave or half wave rectification which has
asymmetrical waves on positive and negative sides would superpose a DC component.

e Reactive power (var), apparent power (VA) and power factor (PF) of the instrument are
obtained by digital computation from voltage, current, effective power, etc.

When distorted waveshapes are measured, differential in measured values using this instrument
and other instrument with different principle of measurement may occur.

IM 2533-01E
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HOW TO USE INSTRUCTION MANUAL

This instruction manual describes the functions, specifications and operations of the single-phase digital power
meters 2533 11 and 2533 21.

For optional GP-IB Interface /GP-IB, RS-232C Interface /RS232C,Frequency Measurement /FRQ and Integrator
Function /INTEG, refer to a separate manual.

Model .
or Instruction
Instrument Name Option Code Manual No.
Digital Power Meter (Single-phase, AC and DC/AC) 2533 11 and 2533 21  IM 2533-01E
Digital Power Meter (Three-phase Three-wire, AC and DC/AC) 2533 12 and 2533 22} IM 2533-03E
Digital Power Meter (Three-phase Four-wire, AC and DC/AC) 2533 13 and 2533 23
Frequency Measurement /FRQ }
IM 2533-5
Integrator Function /INTEG 533-50E
GB-IB Interface _ /GP-1B IM 2533-51E
RS-232C Interface /RS232C IM 2533-70E

The manual consists of five chapters given below.

Chapter 1. OUTLINE OF PRODUCT

This chapter describes the outline, features, functions and specifications of the Model 2533. Read it through before
use to get an overview of the functions of the instrument.

Chapter 2. HANDLING

The wiring procedure and operation methods are explained here. By reading the manual and operating the instru-
ment together, increases the speed of learing and shows proper handling and operation.

Chapter 3. MAINTENANCE

Chapter 4. REFERENCES
“Error codes” and other useful information are explained.

IM 2533-01E
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WHEN THE INSTRUMENT HAS ARRIVED

The instrument is strictly factory inspected. After it 1. ACCESSORIES
has arrived, however, check the quantities of accessor-
ies, etc. and appearance and operation of the instru- The instrument is furnished with accessories given
ment to make sure nothing is wrong. in Figure 1 and Table 1. Check the quantities, etc.
If some accessories are missing or the operation is against them.

poor, contact the nearest service agent given on the
back cover of the manual.

Figure 1.
Table 1.
No. Part Name Part No. Q’ty Remarks
O) Connector A9026KC 1 For analog output
® Rack mount adapter B9564EL 2
® Fuse A9050KF 2 1 A time lag type (100 V series) } lect
Fuse A9049KF 2 0.5 A time lag type (200 V series) |
@ Dry cell A9005ED 2 SUM-3D
® Power Cord A9009WD 1 Other than below
® Power Cord A9008WD 1 UL standard
@ Power Cord A9011WD 1 VDE standard select
Power Cord A9015WD 1 SAA standard
® Instruction manual B9278AM 1 Japanese } lect
Instruction manual B9278AN 1 English selee
IM 2533-01E
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2. SELF-TEST WHEN TURNING ON

POWER

The instrument incorporates a self-test function. It
is performed automatically by on power up. Examine
the unit for shipping damage or failures during self-
test.

<Self-test procedure>

(1) Connecting Power
1) Make sure the power switch of the instrument is
turned OFF, and engage the furnished power cord
with the power connector on the rear panel of the

instrument shown in Figure 2.

2) Plug the unit into a power receptacle.

NOTE

If the power voltage is wrong, the instrument
will be damaged. Be sure to use power in the
range specified on the right of the power con-
nector.

Ensure the power voltage change switch lo-
cated on the right of the connector shown in Fig-
ure 2 is in the proper position, down when pow-
er voltage is 100 V (200 V) according to the

When the Instrument has Arrived 0-5
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Power Voltage
Change Switch

Power Connector

Power Cord

label, or up when 115 V (230 V).

(2) Turning ON Pewer Switch

Turning ON the power switch starts the incorpo-

rated test program.

The tested items are RAM memory check (write,
read) and ROM sum check. The time required is a-

bout 1 second.

. |
www.valuetronics.com

Figure 2.
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0-6 When the Instrument has Arrived

From the display of this system configuration, the
number of input elements mounted on the instrument
and types of options are shown in section 4-1 2. Hard-

(3) Judging Results of Self-Test
1) If Test Results are Normal

When the aforementioned RAM and ROM self test
complete successfully, the model, system configuration ware Configuration.
and version No. are displayed for several seconds in a
format shown in Figure 3, thereby readying the instru-
ment for measurement.

System Configuration
Type 65 to 79 (2533 11)
(single-phase AC)
Type 81 to 95 (2533 21)
Model 2533 (single-phase DC/AC) Version No. f or

. YOKOGAWA #. 5533 DIGITAL POWER MET

LAYA DISPLAY -8~

Fo, R SAMPLE i
L g remore

FUNCTION ) FUNCTION
nn Bermano n Il v [IA IIW ]lvalllVA llPF ]le [lWh llAh

eeeeeeee

g scaune
FACTOR

MODE SAMPLE ¥ s00 VOLTAGE RANGE (V) B 20 CURRENT RANGE (A) SET PARAMETER INTEGRATOR corion
owe
0 i i i 0 el e
B0 '
B o i

L EY Bos

Figure 3.

2) If Test Results are Abnormal
If results of the self tests are abnormal, the test is NOTE

suspended, and the following error code is displayed
on DISPLAY C.

If any of the above code is displayed, the in-
strument will not work properly. Immediately
_ turn OFF the power switch, and contact the ser-
@ When RAM is faulty vice agent specifying the model name, serial
number and displayed error code.

[y 11
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® .When ROMO is faulty
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1. Outline of Product  1-1. General 1-2. Features 11

1. OUTLINE OF PRODUCT

1-1. General

The manual describes how to operate the Digital
Power Meters 2533 11 (single-phase AC) and 2533 21
(Single-phase DC/AC).

Two types of meters are available which measure
AC and DC/AC. AC meters measure AC voltage/
current and AC power in a single-phase circuit. DC/
AC meters measure DC current and AC current in a
single-phase circuit. Voltage, current and power—that
AC is superimposed on DC—are also measured.
Computation functions are included to totalize appar-
ent power, reactive power, power factor and frequen-
cy. The frequency ranges 10 Hz to 20 kHz, and
distorted wave of inverter can be measured accu-
rately.

1-2. Features

© Simultaneous Display of 3 Measured Values
Three valves among measured or computed
values are simultaneously displayed: voltage, cur-
rent, and power or apparent power and reactive
power of single phase.

© High Precision
The voltage, current and power can be meas-
ured with high accuracy: +(0.1% of rdg+0.1% of
range) (for AC meter 2533 11) £(0.1% of rdg+
0.2% of range) (for DC/AC meter 2533 21).

© Wide Band of DC 10 Hz to 20 kHz

Having a DC range and frequency range of 10
Hz to 20 kHz, DC/AC meters measure DC current
and AC current in a single-phase circuit, voltage,
current and power—that AC is superimposed on
DC—are also measured, the instrument is best
suited for measuring power of distorted wave and
different inverters.

© Abundant Computing Functions are Incorporated
Apparent power, reactive power, power factor,
etc. can be computed.

www.valuetronics.com

© PT and CT Scaling
Even when PT or CT is externally mounted, the
voltage, current, power, etc. can directly be read
through scaling.

© Analog Output Is Standard Equipped
Analog output can output simultaneously with
up to five signals.

© GP-IB and RS-232C Interfaces (Option)

For data communications, the GP-IB or RS-
232C interface is available. Full remote control is
available for data output and range, function, etc.
from external.

© Integration and Frequency Measuring Function
(Option)
Current and power integrating function, and
source frequency measuring function can be pro-
vided.

IM 2533-01E
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1-3. Designations and Functions
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Figure 1-1. Front Panel

(@) Power ON/OFF switch
Turn ON/OFF power.
ON at m and OFF at B .

(@ Voltage Mode Change Key:
Determines whether to display the measured vol-

tage in RMS or average value in MEAN.
With a value displayed, the key lamp is lit.

@® Filter ON (SLOW)/OFF (FAST) Key:

When a low frequency voltage or current is meas-
ured and noise is superposed or the display fluctuates,
turn ON the filter. When ON, the key lamp is lit.
Turning ON the filter permits a stable measurement
even if low frequency ripples are superposed.

@ Averaging Key:
By digital computation of A-D converted value, an
input filter effect is obtained. When averaging is ON,

the key lamp is lit.

IM 2533-01E
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(5 Scaling Key:
Turns ON/OFF a scaling function. When the 'scal-
ing function is on, the key lamp is lit.

(® Hold and Manual Keys: @

Pressing the hold key stops a measurement action
and, on the digital display, the value measured just
before the pressing is held. If the display function is
changed when in hold mode, specified data are dis-
played when data is present or, when data is absent,
“C“e) === = ” is displayed. The analog out-
put is a value proportional to input regardless of the
hold.

When in hold mode, every press of the manual key
updates the measured value.

@ Voltage Peak Over Display Lamp

If the peak value of a voltage wave has exceeded
about 250% of the set range, PEAK OVER display
lamp located on the left of key comes on.

Voltage Range Change Keys

The voltage range is changed over.

Pressing E] key changes to the next lower vol-
tage range, and pressing [Z] key changes to the next
upper range. By pressing key, the voltage
range is automatically changed. At this time, AUTO
key lamp is lit. When in automatic range, E} and

keys are overridden. Voltage ranges are 30/60/
100/150/300/600 V.
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(® Current Peak Over Display Lamp

If the current peak value has exceeded about 350%
of the set range, PEAK OVER display lamp comes
on.

Current Range Change Keys _

Function of [I] , [j andv keys is the same
as for voltage range. The current ranges are 0.5%/1/2/
5/10/20 A.

*DC/AC meters do not cover 0.5A range.

@) Parameter Setting Keys
key allows to set PT ratio, CT ratio, SCAL-
ING FACTOR. In case of an optional integration
function, the key can set the integration time.
Pressing key lights up the key lamp. DIS-
PLAY A, B and C display the PT ratio, CT ratio and
SCALING FACTOR, respectively.
The most significant digit of DISPLAY A flashes,
thereby indicating data in that place is changeable.
The flashing digit can be moved to the right by
key. The flashing digit displayed can be changed
by[ 4 ) keytol—>2—...>9—>0—1..
key moves the decimal point to the right. The
displayed value is set by key. Pressing key
lights the lamp, whereby the integrated time is settable
on DISPLAY C. The keys are overridden for a model
not provided with the optional function. '

(2 Integrator Key (option)

Used for power or current integration. The keys
are overridden for a model not provided with the
optional function.

Pressing key lights up the lamp, commencing
an integration.

Pressing key lights the lamp, stopping the in-
tegration. »

key clears the integrated value when the in-
tegration has stopped.

@3 Function Keys (DISPLAY A) .

key selects voltage,‘ , current, and

, power. The lamp of the selected function comes
on.

9 ]
www.valuetronics.com
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(9 Function Keys (DISPLAY B)
m key selects voltage, key, current, and

, power.

key is used for displaying integrated time in
case of an optional integration function. The lamp for
the selected function key comes on. The keys are
overridden for a model not provided with the optional
function.

(15 Function Keys (DISPLAY C)

key selects voltage, , current, s

power, , reactive power, , apparent power,
, power factor, [1Hz], frequency, , inte-
grated power, and (s an| , integrated current. The lamp
of a selected function key comes on. But, R
and keys are overridden for a model not pro-
vided with the optional function.

Battery Display Lamp
Comes on when the memory backup battery is ex-
hausted.

(2 Sample Display Lamp

The lamp comes on about every 0.4 second. Every
time it lights, the displayed data is updated. It remains
off at a hold mode.

@® Remote Control Display Lamp
Lit in remote control mode with GP-IB interface
(option).

Local/Demag Key:

In remote mode with GP-IB, pressing this key can-
cels the remote mode.

For DC/AC models, in local mode, use this key be-
fore starting measurement to demagnetize the DC-CT
core if an excessive input was applied. To demagnetize
the core correctly, use this key without applying a DC
Input.

IM 2533-01E
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Rear panel

Model 2533
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Figure 1-2.

(@ Power Connector
The furnished power cord is connected.

(2 Power Voltage Change Switch

The switch is changed to 100 V or 115 V according
to the power voltage. With 200 V series, 200 V and
230 V are changed over.

(@ Power Fuse

When the power voltage is 100 V series, a time lag
fuse of 250 V, 1 A (A9050KF) is used. With 200 V
series, a time lag fuse of 250 V, 0.5 A (A9049KF) is
used.

@® Ground Terminal

For the mainframe case. Be sure to connect it to
ground to ensure safety. When a power cord with
ground cable is connected to a power outlet (wall re-
ceptacle), it is not necessary to connect the ground
terminal to ground separately.

The common potential for all analog output, GP-
IB, RS-232C and remote control connectors is the
same as the case potential.

(® Panel Set Data Protecting Battery

Two SUM-3D battery are used. New cells protect
panel set operating conditions for about one year.

IM 2533-01E
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(® Voltage Input Terminal
(@ Current Input Terminal

Voltage and current input terminals are provided.
Once the voltage and current input terminals are con-
nected, voltage and current ranges may be changed by
the front panel keys, after power up.

Wiring Instruction Plate
A wiring diagram is shown for each to a particular
model.

(® Remote Control/Analog Output Connector
A connector for starting measurement by an exter-
nal contact closure command and taking out input vol-
tage, current waveform, and voltage, current and
effective power analog output.

Integrator/Remote Control/Analog Output Con-
nector (Option/INTEG)

An external contact closure command performs
start/stop and reset control of integrator. Also used
for taking out integrated value and VA, PF var, Hz
and D-A converter.

@ GP-IB Connector
12 Address Setting Switch /GP-IB* option.

@3 Mode Setting Switch
(TALK, ONLY/ADDRESSABLE).
*For RS-232C option, RS-232C connector and DIP
switches—for data mode, data format and transfer
rate settings—are added.
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1-4. Specifications

Display: LED (light-emitting diode)
Display Mode (3 displayes):

ModewMax. Display
A +99999

Display Item
V,A, W

V,A, W,
integration lapse (option)

199999 V, A, W, VA, var, PF

C %ﬁ?iﬁi)g (Hz, Wh, Ah ... option)

Unit: m, k, M, V, A, W, VA var, Hz h, >

Function Change: display A, B, C can be changed in-
dependently (except VA, var, PF)

(mode is changed by GP-IB or RS-232C interface
option)

Sample Rate: approx. 2.5 samples/s

Range Changeover: manual, auto and external control
(GP-IB ... option) change for V and A indepen-
dently

Auto Range Change: by RMS or MEAN value in case
of V, RMS value in case of A

Demagnetizing: Demagnetizes DC-CT core by press-
ing the key in local mode, or receiving a DM
command in remote or local mode. Demagnetizing
time is approximately 5 seconds.

Effective Input Range: 10 to 110% of rated value
(range)

Response Time: approx. 0.4 s (time required for ana-
log value to reach specified accuracy at change of
30—100% or 100—30% when filter is OFF).
Approx. 2 s (when filter is ON.)

Data Output: wave output; v, i (for monitor)

Analog output: V, A, W
D-A output: one of VA, var, PF, Wh, Ah, Hz
(Data indicated on display C)

GP-IB or RS-232C interface (option): display data
and measurement data

External Control: measurement sample start, A-D

BUSY (standard), integrator (option) start, stop

and reset

Operating temperature and humidity ranges: 5 to

40°C (23 to 104°F), 20 to 80% R.H. '

B +99999

www.valuetronics.com

Storage Temperature Range: —10 to 50°C (14 to
122°F) (non-condensing)

Warmup Time: approx. 30 min (until all specifications
are satisfied)

Insulation Resistance: Use a 500 V insulation resist-
ance tester. At least 50 MQ) between: (input ter-
minal and case, input and output terminals, voltage
and current terminals, input terminal, output termi-
nal, case and power supply terminal)

Dielectric Strength: 3,000 V AC, 50/60 Hz, 1 min (in-
put terminal and case, input and output terminals,
voltage and current terminals).

1,500 V AC, 50/60 Hz, 1 min. (input and output
terminals, case and power supply terminal)

Source: 100 or 115 V£10% AC, 48 to 63 Hz (200
series to be specified)

Power Consumption: approx. 35 VA

External Dimensions: approx. 149x444x364 mm
(5-7/8"x17-1/2"x14-5/16")

Weight: approx. 12 kg (26 1bs.)(for AC meter)

approx. 14 kg (31 Ibs.)(for DC/AC meter)

Accessories: power cord ... 1. Fuse ... 2 (1 A for 100
V series, 0.5 A for 200 series). Connector ... 1.
Mounting fixture ... 1 set. Dry cells (SUM-3D)
... 2. Instruction manual ... 1 copy (separate manu-
al for options).

Input section

Input

Item Voltage Current
Direct input CTisolati
AC (CT isolation after Isofation
changing range) (secondary switching)
Type of ging rang
input Direct input

DC-CT isolated

DC/AC | (DC-CT isolated after (secondary switching)

changing range)

; AC 0.5/1/2/5/10/20 A
Rated value 30/60/150/300/600V

(range) DC/AC 1/2/5/10120 A
Frequency AC 10 Hz to 20 kHz 10 Hz to 20 kHz

range DC/AC | DC, 10 Hz to 20 kHz

Peak 3.5 times range or
1,400 V whichever
smaller

Peak 1,000 V or rms
value 2 times range,
whichever smaller

DC, 10 Hz to 20 kHz

Max. allowable input for
1s

Peak 10 times range or
70 A, whichever smaller

Peak 50 A or rms value
3 times range, which-
ever smaller

Max. continuous allow-
able input (at 50/60 Hz)

Instrument AC Input resistance approx. | At 50 Hz,

loss DC/AC | 1 MQ (all ranges) 2 m£ in all ranges
Max. continuous com-

mon mode voltage, 1,000 Vrms 1,000 Vrms

50/60 Hz

Influence by common Less thf’" 10'025% of )
mode voltage at range (input terminals | Same as voltage (input
50/60 Hz shorted, 1,000 V applied | terminal open)

to input-case)

*DC/AC meters do not cover 0.5A range.

IM 2533-01E
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1-4. Specifications

Model 2533

netization (only for
DC/AC model)

+(0.2% of rdg +0.4% of
range)
10 to 20 Hz, 2 to 10 kHz
+1% of range
10 to 20kHz,
+2% of range
(at 10 to 110% input)

+(0.2% of rdg +0.4% of
range)
10 to 20 Hz, 2 to 10 kHz
+1% of range
10 to 20kHz,
+2% of range
(at 10 to 110% input)

Measurement
Functions Voltage Current Power
Item
Change of mean value recti- . . L .
L . True RMS by LOG-anti PWM time division multi-
Principle fication and true RMS by LOG plication
LOG-anti LOG
Measurement AC 10 Hz to 20 kHz 10 Hz to 20 kHz 10 Hz to 20 kHz
frequency DC/AC DC, 10 Hz to 20 kHz DC, 10 Hz to 20 kHz DC, 10 Hz to 20 kHz
Crest factor AC Max. 2 Max. 3 Same as these described in
DC/AC Max. 3 or 50 A (peak) voltage and current column.
45 to 66 Hz 45 to 66 Hz Atcos ¢p=1,
+(0.1% of rdg +0.1% of +(0.1% of rdg +0.1% of 45 to 66 Hz
range) range) +(0.1% of rdg +0.1% of
20 to 45 Hz, 66 Hz to 2 kHz 20 to 45 Hz, 66 Hz to 2 kHz range) )
+(0.2% of rdg +0.2% of +(0.2% of rdg +0.2% of 20 to 45 Hz, 66 Hz to 2 kHz
Accuracy AC range) range) +(0.2% of rdg +0.2% of
“10 to 20 Hz, 2 to 10 kHz 10 to 20 Hz, 2 to 10 kHz range)
At ambient tempera- +1% of range +1% of range 10 to 20 Hz, 2 to 10 kHz
ture: 23 £3°C 10 to 20kHz, 10 to 20kHz, +1% of range
Humidity: 45 to 75% +2% of range +2% of range 10 to 20 kHz
R.H., (at input 10 to 110%) (at input 10 to 110%) +2% of range
iolu(;oce voltage: 100 v DC: DC- DC-
o +(0.1% of rdg +0.2% of +(0.1% of rdg +0.2% of +(0.1% of rdg +0.3% of
Input waveform:
sinusoidal, range) range +3 mA) range)
Calibration AC: AC: when cos ¢= 1,
. 45 to 66 Hz 45 to 66 Hz AC:
cycle: 90 days +(0.1% of rdg +0.2% of +(0.1% of rdg +0.2% of | 45 to 66 Hz _
same phase voltage 0
V, and after demag- range) range) +(0.1% of rdg +0.2% of
’ DC/AC | 20 to 45 Hz, 66 Hz to 2 kHz 20 to 45 Hz, 66 Hz to 2 kHz range)

20 to 45 Hz, 66 Hz to 2 kHz
+(0.2% of rdg +0.4% of
range)
10 to 20 Hz, 2 to 10 kHz
+1% of range
10 to 20 kHz
+2% of range

Influence by power factor

Within 50/60 Hz +0.5% of
rdg at cos ¢=0.5

Accuracy (analog output)
conditions as for display

at same

Add 0.05% of range to display accuracy shown above.

Temperature coefficient
5to 20°C (41 to 68°F),
26 to 40°C (79 to 104°F)

Less than +0.03% of
range/°C
(Less than +0.02% of
range/°F)

Same as voltage

Same as voltage

IM 2533-01E
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Computing Functions

1. Outline of Product  1-4. Specifications  1-7

Apparent Power, Reactive Power and Power Factor Computations

from measured
value (V, A, W)

Computing
Function Apparent Power (VA) Reactive Power (var) Power Factor (PF)
Item
Arithmetic W
. vV 2_ W2 P\ S
expression VXA (VXA =W VXA
Rated value depends on V; A —1to0to +1
Computation range ranges (F.S. resolution same as Same as apparent power (10 to 110% of rating for
corresponding W range) Vand A)
Computation ac-
curacy with respect
to value calculated +0.05% of rated value (VA) +0.05% of rated value (var) +0.001

**When distorted waveshapes are mesured, differential in measured values using this instrument and other instrument

with different principle of measurement may occur.

Scaling Function
Each measured value multiplied by PT ratio, CT
ratio, SCALING FACTOR or others is displayed
(unit is changed automatically)
Effective Digit: selected automatically according to
effective digit of voltage and current ranges
Setting Range: 0.0001 to 10000
Set Value: DISPLAY A settable for PT ratio, DIS-
PLAY B for CT ratio, DISPLAY C for scaling fac-
tor

Averaging Function
Principle: exponential averaging with attenuation fac-
tor K=8

Optional Specifications

B GP-IB Interface (/GP-IB)

Electrical, Mechanical Specifications: conform to
IEEE Std 488-1978

Functional Specifications: SH1, AH1, TS5, L4, SR1,
RL1, PPO, DC1, DT1, CO
(ADDRESSABLE/TALK ONLY)

B /RS-232C Interface Option

Data Transmission System: Start-stop system

Data Transmission Rate: 75, 150, 300, 600, 1200,
2400, 4800, 9600 bps.

M Frequency Measurement (/FRQ)

Measurement Principle: reciprocal

Measurement Frequency Range: 8 Hz to 200 kHz (fil-
ter OFF), 2 to 200 Hz (filter ON)

Accuracy: *£(0.1% +1 digit)

Min. Voltage and Current Input Sensitivity: £10% of
F.S.

Display Range: 2.000 Hz to 240.0 kHz (4 digits)

Sampling Rate: 400 ms (filter OFF), 1.6 s (filter ON)

Measurement Input: V or A

www.valuetronics.com

M Integrator Function (/INTEG)

Max. Display: +£999999 (6 digits)

Integration Time: 999 h

Display: Ah or Wh by DISPLAY C

Timer: integration can automatically be stopped by
timer setting. Set value ... 000 h:01 min to 999 h:00
min (timer OFF at 000 h:00 min).

Lapse of Time: lapse of time after integration start
can be indicated as 0 to 999 h:00 min by display B

Count Over: if integrated value over ranges, lapse of
time is held and control stops

Accuracy: * (mainframe accuracy +0.02% of rdg +1
digit)

Temperature Characteristics: +0.025% of range/°C
(£0.045 of range/°F)

Timer Accuracy: +0.02%

Remote Control: start, stop and reset control are
made by external contact closure command

H D-A Converter Function

Principle: 16 bit PWM system, D-A converter

Output Range: (—7.5 to +7.5V) rating: 5V/F.S.

Accuracy: mainframe accuracy +0.1% of F.S.

Temperature Characteristics: +0.02%/°C (+0.036%/
OF)

Output Contents: one of Wh, Ah, var, VA, PF and
Hz (data specified at DISPLAY C)

Sampling Rate: 400 ms

IM 2533-01E



1-8 1. Outline of Product  1-5. Operating Principle

Model 2533

1-5. Operating Principle

Figure 1-3 is a block diagram for the digital power
meter of single-phase system. It consists of input sec-
tion, RMS board, A-D board, CPU board, etc.

In the voltage input circuit adopted for the input
section, the input voltage is changed to a constant cur-
rent by voltage divider and preamp and is then iso-
lated by a CT. In the current input circuit, the CT pri-
mary winding is fixed and the secondary load and
preamp gain are changed over. With this, changing the
current range does not open the primary current cir-
cuit, permitting safe changes, and remote control can
be attained by using GP-IB or RS-232C interface.

On RMS board, the voltage output is subjected to
true rms computation by log-antilog method or mean
value rectification rms value computation. The current
output is subjected to true rms computation by log-
antilog. For power measurement, the multiplier circuit
resorts to a PWM (pulse width modulation) time divi-
sion system. To ensure wide bandwidth and high
accuracy, the clock frequency adopted is 125 kHz and,
for a switching element, a high speed MOS device is
used.

Output from RMS board enters A-D converter of
16 bit PWM system, where it is converted to a digital
value. '

CPU board is centered around an 8 bit 8085. Here,
A-D converter control, display section control and
also apparent power, reactive power, power factor, PT
ratio, CT ratio scaling and other computations are car-

~ ried out.

Analog output, voltage and current waveform from
different input sections as well as voltage, current and
power converted into DC voltages are available.

1
Input Section 1 |

RMS Board

Range Detection

E To CPU Ap Board CPU Board
r | !_— cP _!

! U
' I s ] ]
1
{ | €AI> |. FILTER AD1 H 1 Counter
Voltage Input \ o ; wl
1 ROM-RAM
] '
l ] AD2 H—— Counter [—
J——{FILTERF o
| — isplay
l ]
| ol ] ||
cT ! ' Muitiplier FILTER AD3 Counter [—
. : g } )
Current Input \ | ! |
: - | Driver [— GP-1B
i Ly =]
| A * Option
| W
- : — Analog Output
v
i

Figure 1-4. Block Diagram of Single-Phase System
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1-6. External Dimensions

14 - _
(9/16") Unit: mm (inch)
e
350 L] l=j
(13-3/4")
364 350
(14'5/1 6”) (1 3_3/4")
m“/

C )
444 (17-1/2") ‘ 149 (5-7/8") '
1 | |

——

L | | 1 T ]
149
(5-7/8")
(162)
11— (6-3/8")
7 =
444 (17-1/2")
‘ 13
(172
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2-1. General Operating Procedure

A general operating procedure of the instrument is
illustrated in the form of a flow chart. The description
is made almost in the illustrated sequence.

Replace memory backup battery ( "~ See page 2-2)

Y

Install ( W~ See page 2-5)
Y
Wire ( ¥&~ See page 2-7)
Y
Turn on power ( W™ See page 2-11)

Y
Set voltage, current ranges
(RANGE)

( " See page 2-13)

|

Select digital display
L ) 2-16
(DISPLAY) (¥ Sec page 2-16)

Power
recalculated by use
of PT/CT?

NO ,
Set scaling (SCALING)
Y
Select measurement mode
g~ See page 2-18
(MODE) ( pag )
Figure 2-1.

/6 .
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( ¥~ See page 2-20)
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2-2. Installing and Replacing Battery

(1) Installing Battery (First Time) - :

1) On the instrument, “panel setting information pro- \/
tective dry cells” are installed for backup of setting in- >
formation in case of a power failure or when the pow- Two Dry Cells\ /
er switch is turned OFF. The battery is housed at the . :

upper right corner on the rear of the mainframe as
depicted in Figure 2-2. :

Battery Case

Knob
= Ribbon
Figure 2-3.
4) As depicted in Figure 2-4, fold back the excess of
\ ribbon upward, put the cover in place and push the
Ribbon
Cover knob to lock.

Take care so the ribbon end does not show outside
the case.

Figure 2-2.

Two Dry Cells,
NS

2) By pulling the knob located at the upper middle of
the battéry cover shown in Figure 2-2, the cover is un-
locked and can be taken out of the mainframe.
3) In the middle of the internal battery case, a red
ribbon is mounted. As shown in Figure 2-3, mount
two furnished dry cells (SUM-3D) on top of the rib-
bon.

Observe proper polarity when installing the batter-
ies.

Figure 2-4.

5) The battery life is about one year at a normal oper-
ating status. When the battery voltage becomes lower
than specified, BATTERY indicator lamp on the up-
per left corner of the front panel comes on, thereby
indicating the battery must be replaced.

IM 2533-01E
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(2) Replacing Battery

1) If BATTERY indicator lamp stated in 5) above is
lit, immediately prepare two new dry cells.

2) Refering (1) 2), remove the cover from the hous-
ing.

3) Pull the red ribbon and remove the old cells.

4) Thereafter, replace the cells in the procedure given
in (1) 3) and 4). '

5) Replace the cells with 2533 turned ON so as not to
lose the setting information. :

If the cells are replaced with power OFF, the set
data is destroyed and the control return to a default
mode to be described in section 2-5.

Note, however, that in the default mode, the vol-
tage and current ranges are maximum with 600 V and
20 A. Therefore, turning ON does not damage the in-
strument.

NOTES

1. Replace with cells of the same manufacturer,
where possible.

2. Replace two cells at a time and refrain from
using new and old cells together.

3. Refrain from using cells whose history is un-
known.

4. Do not discard old cells together with ordi-
nary garbage.

IM 2533-01E
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(3) Setting Information Backed Up By Battery

Table 2-1 shows setting information backed up by the
“panel setting information protective dry cells” instal-
led as explained in (1).

Table 2-1.
DISPLAY A II] Vv |[| A ‘[] w Setting item
Display Mode | DISPLAY B [0 v |[1 A ][0 w ) (o8] Setting item
pispLAY ¢ [[0v ] A Jo w Jovar)fova)o pF){Hz i wh)jp An) | Settingitem
i AN
Measurement Voltage section (RMS/MEAN)
Mode
[UFILTER] [I] AVG] [[I f;%"'] Each section (ON/OFF)
Sampling Mode Sampling section (ON/OFF)
VOLTAGE RANGE (V) Setting range
Measurement Range section (ON/OFF)
Range .
CURRENT RANGE (A) Setting range
Range section (ON/OFF)
DISPLAY A PT ratio set value
Scaling Value DISPLAY B iFeus CT ratio set value
DISPLAY C Set value
Timer Setting
Notes: 1. In the display mode, of DISPLAY C 3. When GP-IB or RS-232C interface option is
is effective only when the frequency installed, the following interface-related pa-
measurement function (option code: /FRQ) rameters are not backed up:
installed. * service request mask: IM % %k and
2. In the display mode, and of *BLOCK output time delimiter: DSk
DISPLAY C and of the timer setting (GP-IB only)

are effective only when the integrator func-
tion (option code: /INTEG) is installed.

IM 2533-01E
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2-3. Installation

The instrument is available as a desk top type, or
the like or a rack mount type with the furnished adap-
ter.

(1) Desk Top Type

The instrument can be installed horizontal or tilted
on a table.

To tilt the instrument, lift the front and pull the
stand located on the instrument bottom. It is locked in
a position almost perpendicular with respect to the
bottom surface. To unlock, push back the stand while
pushing inward on the right and left legs of the stand.

Figure 2-5.

IM 2533-01E
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2-6 2. Handling 2-3. Installation Model 2533‘

(2) Rack Mount Type

For use as a rack mount type, the supplied adapter

must be mounted.

<Mounting Procedure>

(1) Remove the rubber covers from the sides of the
mainframe shown in Figure 2-6. ,

(@ Loosen each right and left 2 countersunk screws
from the locations where the rubber covers were
removed.

(® Attach the adapter with the countersunk screws
loosened in (2.

@ Remove the four legs from the mainframe sides
with a flathead screwdriver.

(8 Mount the mainframe on the rack.
© When installing, be sure to add a support from

underneath.

Figure 2-6.

IM 2533-01E
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2-4. Wiring Procedure

This section describes the wiring method for single-
phase power models 2533 11 and 2533 21.

On the wiring diagram, both voltage and current
sides are connected for a power measurement. When
measuring voltage or current only, connecting of the
voltage or current only, will suffice.

CAUTION

@ Before connecting the power cord and line

under test to this instrument, connect to
ground of a good quality (ground resistance:
under 100Q2) the ground terminal located
on the lower right corner of the rear panel to
avoid danger.
When a power code with ground cable is con-
nected to a power outlet (wall receptacle), it
is not necessary to connect the ground ter-
minal to ground separately.

@ Before connecting the line under test to the
instrument, turn OFF the power switch of the
load. Take utmost care not to connect a volt-
age circuit to the current input terminal, or a
current circuit to the voltage input terminal.
Wrong connection is not only dangerous to
the human body but also might burn the in-
strument.

Use connecting wires of proper size and gage
with respect to the voltage and current to be
measured. '

Although the rear panel, etc. of the input
element used on the instrument are so de-
signed as to ensure safety, it is very danger-
ous to remove the connecting wires with
SOURCE side turned on. Be sure to turn OFF
the input signal before removing the connect-
ing wires.

Whether the power switch is turned ON or
OFF, applying voltage or current beyond the
maximum continuous or momentary allow-
able input indicated in the Specifications
might damage the instrument.

In a power measurements, large current and
voltage and current containing high frequen-
cy components are handled. Wire inputs with
regard to about their mutual interference and
countermeasure for noise. _

As required, separate, twist or shield the
wiring.

Influence by a residual current may occur if
the wiring resistance is lower than 40 mQ
when a high sensitivity range is used for cur-
rent measurement.

2-4-1. Power Measurement of Single-Phase Two-Wire (192W)

System

(1) When both Voltage and Current are Within
Specified Measurement Ranges

When both voltage and current are within the spe-
cified measurement renges for the instrument, secure-
ly connect SOURCE and LOAD side wires to the vol-
tage and current terminals on the rear of the input ele-
ment as shown in the wiring diagram in the middle of
the rear panel, or in Figure 2-7. The thicker line indi-
cates the current circuit, and the thinner line indicates
the voltage circuit. ‘

With this wiring, the digital display shows the
measured value as it is.

www.valuetronics.com

SOURCE LOAD

DO O O

I 1p2W

Figure 2-7.
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(2) When both Voltage and Current Exceed
Specified Measurement Ranges

The maximum measurement ranges of the input
element are 600 V for voltage, and 20 A for current.

When it is desired to measure a greater voltage or
current, connect an external potential transformer
(PT) and current transformer (CT) as shown in Figure
2-8.

Note:  The frequency characteristics and phase
characteristics of the external PT and CT influence the
measured value.

SOURCE LOAD
i U | N

f <t ?L|CT | \a

| | | |

| | | ]

| 2] PTI v

L e — L e —|—4

elolelole
||

[ 102w

Figure 2-8.

Generally, PT secondary is 110 V or 150 V, and CT
secondary is 5 A. Select appropriate primary ranges
according to the voltage and current to be measured.
PTs and CTs in Tables 2-3 and 2-4 (related products)
are available from us. Their use combined with this
instrument considerably widens the voltage and cur-
rent measurement ranges.

IM 2533-01E
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<Examples of Calculation When Using PT
and CT>
(1) Voltage Measurement (instrument’s voltage read-
ing X PT ratio)

Example: Instrument’s voltage
reading .............. 100.00 V
PT ratio ............. 3300/110=30
Measured voltage .. 100 Vx30=3kV

(2) Current Measurement (instrument’s current read-

ing X CT ratio)
Example: Instrument’s current
reading .............. 4.000 A
CTratio............. 50/5=10

Measured current .. 4 AX10=40 A
(3) Power Measurement (instrument’s power read-

ingXPT ratiox CT ratio)
Example: Instrument’s power
reading .............. 350.0 W
PT ratio ............. 3300/110=30
CTratio ............. 50/5=10

Measured power ... 350 Wx30x10=105 kW

@ When it is desired to directly read on the display
the values measured as shown above, set the PT
and CT transformation ratios by scaling.

For details of scaling, refer to section 2-10 Set-
ting Scaling (SCALING) Factor. )

NOTE

@® When using an external current transformer,
its secondary must not be opened at an ener-
gized mode. If opened, a high voltage would
appear on the current transformer secondary
which is very dangerous.

@ The instrument is so designed that, by chang-
ing the range by the range change key
or [z] on the front panel, the secondary of
the incorporated current transformer is not
opened. Therefore, the range may be
changed in an energized mode.

@® When measuring low power factor wattage, a
slight phase error from a potential or current
transformer influences the measured power
considerably. Be aware of it when the power
must be measured accurately.



Model 2533

2. Handling  2-4. Wiring Procedure 29

2-4-2. Correction for Self-Consumed Power

The measured power indicated by the instrument is
load power plus power consumed by the input circuit
of the instrument connected to the load side.

When it is desired to measure the load power more
accurately, the power cinsumption of the instrument
itself must be deducted from the measured value.

(1) When Voltage Terminal is Connected to Load
Side

When the source impedance is low and the voltage
fluctuation is small, or the load power is relatively
small, connect the voltage terminal to the load side. In
the wiring diagrams on the instrument’s rear panel and
this manual, the “voltage terminal is connected to load
side”.

The loss on the voltage terminal side is almost the
same as the instrument’s reading when the load is de-
tached. By deducting this value from the value meas-
ured when the load is connected, a true load power is
obtained.

Since the input resistance of the voltage terminal of
the instrument is about 1 MQ (constant) over the en-
tire voltage measurement ranges, correction of self-
consumed power may hardly be necessary.

SOURCE LOAD

OO

Figure 2-9. .

5%
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(2) When Current Terminal is Connected to Load
Side

For power measurement, the current terminal may
be connected to the load side besides the wiring stated
in (1) above. In this case, by changing the voltage con-
necting point from P to Q with the load kept con-
nected as shown in Figure 2-10, the power measured
by the instrument is the loss on the current terminal
side. By deducting this value from the power meas-
ured when the voltage connecting point is at P, a true
load power is obtained.

The self-consumed power (instrument loss) on the
current terminal side is 2 mQXcurrent (squared) at 50
Hz. When the instrument loss is sufficiently smaller
than the load power, the instrument loss may be
ignored.

SOURCE Q LOAD
P

®
®
® |
@

Figure 2-10.
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Related Products

(1) Potencial Transformers: 2261, 2262
Class: 0.2, JIS C 1731
Rated Burden: 15 VA

Table 2-3.
Model Primary Secondary
226101 | 220/440/2,200/3,300 V 110V
226102 | 15/30/50/75 V 150 V
226103 | 100/200/300/500 V 150 v
226200 | 3,300/6,600 V 110V

226101 Potential Transforme!

r

Model 2533

2 Curi'ent Transformers: 2241 to 2244

Class: 0.2
Table 2-4.

Model Primary Secondary
10/15/30/60/100/250/

224100 300/500/750/1,500 A S A
10/15/30/50/100/250/

224200 300/500/750/1,500 A > A
0.5/0.75/1/1.5/2/3/5/

224300 | 7.5/10/15/20/30/50/ SA
75/100 A

224400 | 500 A (500 AT) SA

224100 Current Transformer (through type)

IM 2533-01E
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2-5. Turning on Power

(1) Setting Status of Keys when Turning on

Power

Install the backup batteries according to section 2-
2. Before any settings have been made with the front
panel keys, the settings of the keys shown in Figure
2-11 when turning on power are at a default status
given below. For a DC/AC meters, when the power
turns on, its DC-CT core is demagnetized.

.......

MODE.

W

SAMPLE @ s00 VOLTAGE RANGE (V) Bz20 CURRENT RANGE (A)

N 00 0 |
P m . - I ' I ‘ I
Bso Es
o RMS 8 o g2
MEAN
@ I e g 352: . ! i gse:
g 20

SET PARAMETER

[z o [ o

INTEGRATOR (cerion)

$ o o

@ ® ®

Figure 2-11.

1) Measurement Mode

A measurement mode is selected by MODE keys
shown by (@) in Figure 2-11. The initial status of the
keys are given in Table 2-5.

Table 2-5.

Key Initial Setting Display
RMS
| OFF
OFF

e OFF

Key lamp lit

Key lamp
extinguished

2) Sampling Mode

The sampling hold status is turned ON or OFF by
SAMPLE keys indicated by (@) in Figure 2-11. The ini-
tial settings are given in Table 2-6.

www.valuetronics.com

Table 2-6.
Key Initial Setting Display
OFF Key lamp
extinguished

At this time, SAMPLE display lamp located near
the upper left corner of the front panel flashes at a
sampling cycle of about 400 ms. Confirm this.

3) Display Mode

A display mode is selected by FUNCTION and
ELEMENT keys corresponding to DISPLAY A, B
and C shown by (3) in Figure 2-11. The initial settings
of the keys are given in Table 2-7.

Table 2-7.

Correspond- | Initial .
ing Display | Setting Display
DISPLAY | | Lampsliton keys.

A Others extinguished.
DISPLAY Lamps lit on keys.

Al i

B Others extinguished.
DISPLAY Wi Lamps lit on keys.

C Others extinguished.

IM 2533-01E
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4) Measurement Range

Each measurement range is selected by VOL-
TAGE RANGE (V) and CURRENT RANGE (A)
keys shown by @) in Figure 2-11. The initial settings
are given in Table 2-8.

Table 2-8.
Measurement Initial Disola
Range Setting play
VOLTAGE ooy | 600 lamp lit. Others
extinguished.
CURRENT 20 A 20 lamp lit. Others ex-

tinguished.

5) Scaling Value

Press key, shown by () in Figure 2-11. The
key lamp comes on and, at the same time, PT ratio,
CT ratio and scaling factor initial set value are indi-
cated on DISPLAY A, B and C, as shown in Table
2-9.

At this time, the most signification digit of DIS-
PLAY A flashes, indicating the value in this place is
ready to be changed by setting. It is not due to trouble
in the instrument.

Table 2-9.
. Initial Scaling Initial Setting
Display Item and Display
DISPLAY A PT ratio :
DISPLAY B CT ratio
SCALING
DISPLAY C FACTOR

6) Timer Setting‘ (Only When/INTEG is Added)

Press key, shown by (&) in Figure 2-11. The
key lamp comes on, DISPLAY A and B disappear as

shown in Table 2-10, and initial timer setting is indi-.

cated on DISPLAY C.

At this time, ,’:,’ the most signification digit of DIS-
PLAY C flashes, indicating the value in this place is
ready to be changed. It is not due to trouble in the
instrument.

IM 2533-01E
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Table 2-10.
Display Initial Setting Initial Setting

and Display

DISPLAY A
DISPLAY B

DISPLAY C | Timer (h, min)

At the same time, INTEGRATOR Keys shown by
(® in Figure 2-11 give initial settings shown in Table
2-11.

Table 2-11.
Key Initial Setting Display
OFF Key lamp extinguished
ON Key lamp lit

Note: When the integrator function is not added,
key lamp is also extinguished.

(2) Others

Make sure BATTERY indicator lamp on the upper
left corner of the front panel is extinguished.

This lamp is lit when “panel setting information
protective dry cells” are not installed or are ex-
hausted.

NOTE

When setting information is backed up by the
batteries, key setting statuses when turning on
power are set in last setting when power was
turned OFF. When GP-IB or RS-232C interface
(option code:/GP-IB or/RS-232C) is installed,
service request mask: IM3k k and delimiter:
DS (GP-IB interface only) setting at BLOCK
output are not protected. If power is turned
OFF while integrating when an integrator
function is added, turning on power again does
not resume the integration.
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2-6. Setting Voltage and Current Ranges (RANGE)

The voltage and current ranges are set by operating the keys in the shaded area of Figure 2-12. The selected ranges
are known by the range indicator lamps located at left of the keys.

YOKOGAWA 4. 2533 DIGITAL POWER METER

DISPLAY B.

W BATTERY,

M sampLe >
i REMOTE

FUNCTION

DISPLAY C

DT
AN YNy N]

FUNCTION

FUNCTION ]
n Fermanio unm B crmrio [u v Il A ll w llvar 1 va lu PF ]I Hz Il wn]rlnhj
Torrion
[ by
POWER MODE SAMPLE - § so VOLTAGE RANGE {¥) B 20 CURRENT RANGE {4} SET PARAMETER INTEGRATOR (oeri0m
~on ;
(=] C O [kl ol
v i
v 1w e
@ ie EDH - lm‘rmoi - I N nzsu'
Koo 3 Bos .

Figure 2-12.

Setting is carried out in either automatic range set-
ting mode or fixed range mode.

: Pressing this key selects the automatic

range setting mode or fixed range mode
alternately.
The automatic range mode is selected when
the key lamp is lit. In this mode, a range
appropriate for an input signal level is auto-
matically selected.

@ ( [I) ): Effective in the fixed range mode

(overridden in automatic range setting
mode). Each press lowers, (raises) the
measurement range down to the minimum
or up to the maximum range.
Six ranges each are provided for voltage
and current.
Voltage range; 600 V/300 V/150 V/100 V/60 V/30 V
Current range; 20 A/10 A/5 A/2 A/1 A/0.5 A*
*DC/AC meters do not cover 0.5 A range.

. (P)EAK .

ver . The lamp comes on when the input signal

peak level has exceeded 250% of range for
voltage or 350% of range for current, in-
dicating the peak value is exceeded. '
® A combination of voltage and current ranges deter-
mines the power range as follows.
(Power range)=(voltage range) X (current range)
Example: Combination of 100 V range and 5 A
range makes a power range of 500 W.

o9 -
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e For an automatic range mode, the range is changed
as follows.

(1) The Range Rises

® The measured value of the measurement range has
exceeded 110% of the range (overrange).

e The peak level has exceeded 250% of the range for
voltage or 350% for current.

(2) The Range Lowers
All the measured values has dropped to about 30%
or less (underrange).

NOTES

© When measuring a wave of a high crestfactor
(3.5 min.) at auto range, or when measuring a
signal of 5 Hz or less, the range may be indefi-
nite. In such cases, use the fixed range.
© In the auto range mode, the range is changed
over as explained in (1) and (2) above. The
range may be different for the same input.
© In the auto range mode, the time required
for changing the range is:

1 s/step with FILTER ON or

0.2 s/step with FILTER OFF.

IM 2533-01E
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2-7. Digital Display (DISPLAY)

The instrument has three digital display sections DISPLAY A, B and C surrounded by D in Figure 2-13, and

three parameters or voltage, current and power can be indicated simultaneously.

" YOKOGAWA @ 2533 DIGITAL POWER METER

DISPLAY-A ] : DISPLAY B

W eaTTERY,

BsavrLe
W RewoTE

FUNCTION FUNCTION

DISPLAY C

FUNCTION

rx 7 R S I e 3[R P (2 ) N O
| ety
POWER MODE SAMPLE 8 s00 VOLTAGE RANGE (V) CURRENT RANGE (A) SET PARAMETER INTEGRATOR (oerion

KRS

N so

aon
N 300
Lo l
()
peEAx
@ e ' over
E

Lk E:II]

os

| E)

e [ [Eleeen])  [me]ee]
is

| K]

| B

1

Figure 2-13.

They diéplay scaling factor setting, hardware con-
figuration when turning ON power and version No.
Their details are as follows.

Display Range: 0.0000 to +99999 for DISPLAY A
and B, 0.0000 to +£99999 for DIS-
PLAY C

Mode Max. Display
A +99999

Display Item
V,A, W

V,A, W,
integration lapse (option)

+99999 |V, A, W, VA, var, PF

C (£999999 .
Wh, Ah) (Hz, Wh, Ah ... option)

B +99999

Measured Value
Overrange Indication:

Computed Value .
Overflow Indication:

No Data:

<Measured and Computed Value Display>

By setting the internal switches, the display resolu-
tion can be selected between 20000 and 60000 (see sec-
tion 2-12 Setting Internal Switches). They are factory
'set at 20000.

This action changes the display resolution and the
resolution of A-D converter remains at 20000.

In case of 60000 display, the minimum resolution is
greater than 1 digit.

IM 2533-01E
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(1) Voltage (V) Display

l',)l;'fy' 20000 Display 60000 Display
;’goe" Rating Max. Rating Max.
Range Display | Display | Display | Display

30V 30.00 42.00 30.000 42.000
60V 60.00 84.00 60.000 84.000
100 V | 100.00 140.00 100.00 140.00
150 vV | 150.00 210.00 150.00 210.00
300 V 300.0 420.0 300.00 | 420.00
600 V 600.0 840.0 600.00 840.00

® The input is 10% to 110% of the range but display
is available up to 140% of the range (max. display).
0.1% or less of the range gives zero display.

(2) Current (A) Display

llw)li:; 20000 Display 60000 Display
Cor- Rating Max. Rating Max.
Range Display | Display | Display | Display

0.5 A* | 0.5000 0.7000 | 500.00m| 700.00 m
1A 1.0000 1.4000 1.0000 1.4000
2A 2.0000 2.8000 2.0000 2.8000
SA 5.000 7.000 5.0000 7.0000

10 A 10.000 14.000 10.000 14.000

20 A 20.000 28.000 20.000 28.000

*DC/AC meters do not cover 0.5 A range.

@ The input is 10% to 110% of the range but display
is available up to 140% of the range (max. display).
0.1% or less of the range gives zero display.
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(3) Effective Power (W), Reactive Power (var) and
Apparent Power (VA) Display
Combinations of voltage and current ranges make
the following rating ranges.
20000 Display Resolution

2. Handling  2-7. Digital Display (DISPLAY) 2-15

Current
volags | 0.5 A* 1A 2A 5A 10 A 20 A
Range
30V 15.000 30.00 60.00 | 150.00 300.0 600.0
60 V 30.00 60.00 | 120.00 300.0 600.0 | 1200.0
100 V 50.00 | 100.00 | 200.00 500.0 | 1000.0 | 2000.0
150 V 75.00 | 150.00 300.0 750.0 | 1500.0 | 3.000k
300 V 150.00 300.0 600.0 | 1500.0 | 3.000k | 6.000k
600 V 300.0 600.0 | 1200.0 | 3.000k | 6.000k | 12.000k

*DC/AC meters do not cover 0.5 A range.

60000 Display Resolution

Current
Voltage S| 0.5 A* 1A 2A 5A 10 A 20 A
Range .
30V 15.000 | 30.000 60.00 | 150.00 300.0 | 600.00
60 V 30.000 | 60.000 | 120.00 300.0 600.0 | 1200.0
100 V 50.00 | 100.00 | 200.00 | 500.00 | 1000.0 | 2000.0
150 V 75.00 | 150.00 300.0 750.0 | 1500.0 | 3000.0
300 V 150.00 300.0 600.0 | 1500.0 | 3000.0 | 6000.0
600 V 300.0 600.0 | 1200.0 | 3000.0 | 6000.0 | 12.000k

*DC/AC meters do not cover 0.5 A range.
@ Overrange occurs when 140% of the rated range is

U ] i
exceeded and L KL L is displayed.

(4) Power Factor (PF) Display
Display Range: 0.000 to =1.000
When the measured value of W or VA is beyond
the measurement extent (10% or less, 110% or more
of FS), the computed power factor may exceed 1.
Therefore, the following processing is carried out.
® |/ ,’_—,' ,'_-,’ ,’:,’ is displayed when the computed power
factor is 1.000 to 2.000 or 5/ 5 = 5 H H H is dis-
played when over 2.000.

80
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Display of Scaling Factor
Display Range: 0.0001 to 10000

Values of 0.0000 and 10001 or less cannot be input.
In this case, the display flashes, indicating that in-
put is unavailable.

By MODE’s SCALING Key (05|, the measured
value can be multiplied by a scaling factor for dis-
play.

If a set combination is such that the display value of

100% of rating exceeds b B e

not displayed but “(,':-,' Il I dn]
played.

IM 2533-01E
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2-8. Selecting Digital Display (DISPLAY)

Measured and computed values to be indicated on the digital display sections DISPLAY A, DISPLAY B and
DISPLAY C are selected by combinations of FUNCTION keys in the shaded area of 2-14.

T YOKOGAWA -4 2533 DIGITAL POWER METER

. _DISPLgY A . DISPLAY 8

;o MearTery - |

. lsampLe
l REMOTE )

POWER SAMPLE B e00 VOLTAGE RANGE (V) [ 20 CURRENT RANGE (A) SET PARAMETER INTEGRATOR m.m;:.‘
AN N e O A R e 5 [ e
kMS 100 2
= [ FowE L owE G
' gos .
Figure 2-14.
<FUNCTION keys> : for display of power factor (Power Factor).

: for display of voltage.
By key of measurement mode
(MODE), rms value measurement and rms
value display, and mean value rectified rms
value calibration display can be selected.

: for display of current.

Rms current intensity is displayed.
: for display of effective power.
Above keys are common to DISPLAY A, DISPLAY
B and DISPLAY C.

: effective for Model 2533/INTEG provided
with an integrating function (option) and
applies to DISPLAY B only.

( v&~ IM 2533-50E).
This key is overridden for a model which
has no integrating function.

The following keys apply to DISPLAY C only.

: for display of reactive power.
Reactive power var is calculated by:

V/(apparent power VA)?—(effective power W)?

: for display of apparent power.
Apparent power VA is computed by V X

A.

IM 2533-01E
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The power factor is computed by effective
power W =+ apparent power VA.

: effective for a Model 2533/FRQ provided
with a frequency measuring function (op-
tion) ( "~ IM 2533-50E).

- and [0 Ah) - keys are effective for a model pro-
vided with an integrating function (option)
( "~ IM 2533-50E).

The keys are overridden for a model not
provided with the above optional function.

® Display mode settable on DISPLAY A
V,A W

® Display mode settable on DISPLAY B
V,A, W
INTEG TIME (effective only for model
equipped with the optional integrating func-
tion: /INTEG)

® Display mode settable on DISPLAY C
V, A, W, var, VA, PF
Hz(V), Hz(A) (effective only for model
equipped with the optional frequency
measuring function /FRQ)
Wh, Ah (effective only for model equipped
with the optional integrating function: /IN-
TEG)
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Table 2-12.
Wiring Single Phase
Indicated Item 2-Wire (1¢2W)
Voltage \ \
Current A A
Effective
power \U w
Reactive —
power var A/ (VA)2 —W
Apparent
power VA VXA
Power W
factor PF VA

The reactive power, apparent power, and power
factor are computed as effective values or as average
value, rectified effective value, and calibrated value.

Single Phase (2-wire) System

AfA\i

SOURCE

N

[] oo

32 .
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2. Handling

2-8. Selecting Digital Display (DISPLAY)

2-17
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2-9. Selecting Measurement Mode (MODE)

Operation of keys in the shaded area of Figure 2-15 selects a response time and determines whether to perform
averaging or scaling.

- YOKOGAWA: - 2533 DIGITAL POWER METER

DISPLAY A R e DISPLAY B . : : “ . DISPLAY C

Imﬁz‘nv o
§ et

o

FUNCTION FUNCTION FUNCTION

X873 N P N 750 3O T 2 (3 Y

option)

§ SCAuNG
FACTOR

B so0 VOLTAGE RANGE (V) Bz20 CURRENT RANGE (A) SET PARAMETER INTEGRATOR (cetions

i O e =5 3 e R s
B oo 1:
e Y B e
Figure 2-15.
:rms value measurement/rms value display : When voltage, current and effective power

>rvs  (RMS) or mean value rectification/rms are measured, whether to display after ex-
® MEAN  yalue calibration display (MEAN) is ponential averaging or not is determined.
selected. When the lamp is lit, averaging is ON or,

RMS mode is selected when the lamp is lit,
or MEAN mode is selected when the lamp
is extinguished.

: the response for analog computation results

of voltage, current and power is changed
over.
When the lamp is lit (FILTER ON), the re-
sponse is 2 seconds (when changing from
30% to 100% of range). When the lamp is
extinguished (FILTER OFF), the response
is 400 .ms. When FILTER is ON, the dis-
play is stabilized in case the measured value
is fluctuating at 2 to 10 Hz.

when extinguished, averaging is OFF.
+: Exponential averaging is carried out by
the expression:

An=An—1+_Il(-(Mn_An—1)

Where A,_;: exponential averaging data
A,_1: preceding exponential aver-
aging data
M,: measured data
K: attenuation factor. K=8 on this

_instrument.

When key is turned ON, measured

data are displayed for the first time, and

thier value constitutes the preceding ex-
ponential averaging data A, _; in the second
computation.

IM 2533-01E
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:determines whether to multiply the mea- B Timing chart

sured value by a scaling factor (SCALING FREE RUN (sample hold OFF)

ON) or not (SCALING OFF).

When the lamp is lit, SCALING is ON or, = 400 ms ——

when extinguished, SCALING is OFF. Interrupt signal I

SCALING ON, the unit display changes (sample rate) |

accordingly. —
:selects free run (FREE RUN: 400 ms) or A-D conversion—— rox.

hold sampling (display cycle). When the Woms

key lamp is lit, sample hold mode is Computation | — [

selected and SAMPLE display lamp is and Display 100 to 150 msi

extinguished. When that key lamp is GP-IB M Il

extinguished, a free run mode is selected data output

and SAMPLE display lamp flashes at 400

ms cycle. A-D BUSY
: effective in sample hold mode. l—l L——I
Pressing key actuates a measurement
once and updates the display. At this time, ® With an internal interrupt signal of 400 ms cycle,
SAMPLE display lamp flashes once. A-D converter is activated for computation and
display and data is sent to GP-IB interface.
e Pressing key or inputting a signal to the EXT
A-D START, activates the A-D converter once for
computation and display and sends data to GP-IB
interface. At this time, SRQ of A-D END is gener-
ated.
e Computation and display are performed with an in-
ternal interrupt signal of 400 ms even without
pressing key or inputting a signal to EXT A-D
START. Therefore, when the display mode
(FUNCTION) is changed in sample hold mode,
data which is ready to be displayed is displayed. If
display is impossible, - - = - - - is indicated,
indicating an absence of data.

IM 2533-01E
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2-10. Setting Scaling (SCALING) Factor

Measured voltage, current and power multiplied by a scaling factor can be displayed. When measuring an input
beyond the measurement range, an external potential transformer (PT) or current transformer (CT) is used. This
function provides a direct reading in terms of the primary side value. Power scaling (SCALING FACTOR) can be
converted to calorie (CAL) or other physical quantities conveniently. When scaling, parameter setting keys in the

shaded area of Fi_gure 2-16 are used.

YOKOGAWA € 2533 DIGITAL POWER METER

DISPLAY A DISPLAY B

W BATTERY

fl sampLE
fl REMOTE

FUNCTION

(v e Jrw]

FUNCTION

wieG
nn ! e

| ]

[ les I oo o o ).

§ SCALNG
FACTOR

M crratio

SAMPLE

N so0 VOLTAGE RANGE (V) 020 CURRENT RANGE (A

INTEGRATOR (oerion)

MODE
RMS.

T

Bo
A\ A USTaRT | | sToOP
1

:

e

o 1:
peax peax
@ l © ! oven n ! oveR m

Bos

I

Figure 2-16.

" Given K, is the scaling factor of voltage (PT
RATIO), K; is the scaling factor of current (CT
RATIO), and K, is the scaling factor of power
(SCALING FACTOR), the displayed value of each
function is as follows.

<Measured data> <Scaling data>

Voltage A" K,xXV
Current A K;xA
Effective power A% K, XK XK, XW
Reactive power var K, xK;xK, Xvar
Apparent power VA K, xK;xK, X VA

@ Scaling factor setting range 0.0001 to 10000.

® By 152 ] key of MODE, the digital display can be
changed over to scaling ON/OFF.

@ When the power scaling factor Kw is other than
1.0000, turning ON scaling of digital display clears
the units of W, VA and var and lights up » mark
on display C.

At this time, k, m and M are indicated as they are.

100% of rating exceeds = 5 5 5

data are not displayed but « Lf L Lf L LELELE > s
indicated.

@ Measured and computed data can be displayed so
long as the measured data do not exceed 140% of
rating. In case of computation of VA consisting of
two measured values, for example, up to 196% of
rating can be displayed as a computed value.

IM 2533-01E
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Function of Scaling Factor Setting Keys

: pressing the key selects a scaling factor set-
ting mode.
At this time, the key lamp comes on and,
on DISPLAY A, B and C, PT ratio, CT
ratio and SCALING FACTOR are display-
ed, respectively. The initial value is 1.0000.
All units disappear and the lamps of PT
RATIO, CT RATIO and SCALING FAC-
TOR come on. The most significant digit on
DISPLAY A flashes.

:moves the digit which flashes indicating it is
changeable. Every time it is pressed, the
changeable digit is moved in the sequence
given below. Holding it down can move it
automatically in the same sequence.
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[D :changes a value. Every time this key is
pressed, the displayed value can be changed
in the following sequence. Holding down
the key permits change in the same se-
quence.

E] :moves the decimal point position. Every
time the key is pressed, the decimal point
position is moved in the following se-
quence. Holding it down moves the position
in the same way.

/ N 1 Iy =1
e It ¥ It Ile

-

ENTRY | :enters a scaling factor. Pressing the key per-
forms an entry.

@ When the scaling factor is within the spe-

cified range(0.0001 to 10000),the control
transfers to the next display (DISPLAY
B or DISPLAY C).
Pressing (®™] key for DISPLAY C ter-
minates scaling factor setting, and the
measured and computed value display
mode resumes.

@ Pressing key for DISPLAY C ter-
minates scaling factor setting, and the

" measured and computed value display
mode is resumes.
By pressing key when the specified
range is exceeded, all digits of the re-
levant display flash. Pressing any of
[3 , @ and [3 keys at this time
can recall the display where an.error has
occurred. Pressing key again can
set the scaling factor of DISPLAY A to
start with. Pressing FUNCTION and
ELEMENT keys resumes an ordinary
measurement and computation display
mode from scaling factor setting mode.

www.valuetronics.com
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Setting Examples
Let us carry out a measurement using a potential
transformer (PT) of 3,300 V (primary)/110 V (secon-
dary) and a current transformer (CT) of 100 A
(primary)/5 A(secondary) and set a scaling factor for
direct digital reading.
First obtain PT and CT ratios.
PT ratio: 3,300 V/ 110 V=30
CT ratio: 100 A/5 A=20

(1) Press 158" key in SET PARAMETER to select a
scaling factor setting mode.

DISPLAV A DISPLAY B DISPLAY C
1171171 I ininl N
(IR / [ARRRNN]

1—Flashes
2) [3 ,([¥_J: set the flashing digit to 5

DISPLAY A DISPLAY B DISPLAY C
0 1m0 (I
ANy L IIII [y

3) E}: move the decimal point and enter the PT
ratio -/ /1/

117
IR

DISPLAY A DISPLAY DISPLAY

B [+
'u‘u"u‘u‘l i inl 17171 177077
RN EN] L0 L

“4) _: enter the PT ratio. At this time the most
significant disgit of DISPLAY B flashes.

DISPLAY A DISPLAY B DISPLAY C
0 Ie¥ninini e inix
0 L [} 0

1—Flashes
) u [_] [ﬂ] in the same way, set the CT

ratio to =11 /1 1T ,’7 and enter.

J
III ()

AY C
0 -HIII-II-I 11 1
0 o Lt i

Flashes

DISPLAY A DISPLAY B DISPL.
J ) )
!

1171
(RN

6) : in the example shown, the power scaling
factor need not be set. Just press the EN-
TRY key to resume the measured and
computed value display mode. Thus the
scaling factor has been set.

(7) In sample hold mode, press key, and make
sure the scaling ON value is 30 times *1 digit for
voltage, 20 times *1 digit for current, and 600
times *1 digit for power, with respect to the
SCALING OFF value. '

IM 2533-01E
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2-11. How to Use Connector

The following is available by REMOTE CONTROL & ANALOG OUTPUT connector depicted in Figure 2-17.
1) A-D converter start by external signal
2) Observation of input voltage and current waveform
3) Taking out analog outputs proportional to voltage and current rms values and effective power.

Tables 2-13 show pin numbers of analog output and signal names..

@ @ @ @ © ‘. BATTERY
 (ron wewoRY)
) Hays
mvscnvoa @
IANALDGO\J'W'
* & | ©)
A i A —
E T — 48-63H @
,f@ = o W il
ere 1 1AT 250V { .
1e []Rs-232c 1} 4
- :.:;v " mEe Ssi}:cﬁf:fﬁ:" &) @
€] @|l® £+ ® | ® @ (@ ® ® 4
Pin No.
REMOTE CONTROL
& ANALOG OUTPUT
A
Figure 2-17.
IM 2533-01E
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Table 2-13.

5
Z

Signal Name
DIG.COM
DIG.COM
A-D BUSY

O 0 ~3 O O x|WIN —

ANALOG COM
A (rms)

ANALOG COM |
A Input wave output

+5V

EXT A-D START

ANALOG COM
AW

ANALOG COM

V (rms or mean)

Wl W W NN DD DN DD DO DD | = e e e e
Wl — © Ol o o RlWw N[O ©|0 N O W N O

ANALOG COM
34 \4 Input wave output
35
36

® The input wave output is an AC waveform of
approximately 1 V rms at rated input. The max-
imum load current is 0.1 mA, the maximum load
capacitance is 100 pF, and the output resistance is
20 Q.

® Each analog output V (rms), A (rms), Wis 5V DC
at rated input with maximum load current of 0.1
mA and maximum load capacitance of 1000 pF.

S8
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2. Handling  2-11. How to Use Connector 2-23

(1) EXT A-D START and BUSY Signal
In sample hold mode, the A-D converter can be
started and synchronized with an external signal. It is
also effective in remote mode with GP-IB interface.
To start with an external signal, the pulse width
must be 20 ms or more, and the sampling interval
must be 400 ms or more.

20 ms min.

EXT A-D 400 ms min. ————

START _‘_J _l

Internal
measureinent

BUSY u l_

Data output

to GP-IB
Figure 2-18.
+5V +5V
10kQ
A-D
START
10kQ
Figure 2-19. EXT A-D START
+5V
4.7k Q.
A-D
BUSY
22kQ
Figure 2-20. A-D BUSY
IM 2533-01E
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(2) Input Wave Output
Input wave isolated from voltage and current input
signal ‘can be observed.

470 pF
I. AWV 1
400Q +15V
é 10Q 15kQ
<
: ouT
22Q PUT
AW 000
15kQ
~15V
Figure 2-21. Voltage (V) Input Monitor Circuit
200t0 800Q
AN~ 15V
22Q
ouT
PUT

—15V

Figure 2-22. Current (A) Input Monitor Circuit

IM 2533-01E
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(3) Analog Output :
DC voltages proportional to measured voltage, cur-
rent and effective power are output simultaneously.
When the analog outputs are combined with a
multipen recorder, measured values can be con-
tinuously recorded, or the instrument can be used as a
transducer.

l 220pF  +15V
—

ANALOG

l ?fZOkQ - our
|

—15V 5kQ

Figure 2-23.'V, A and W Output Circuit

Voltage ¢
(or current) '%%74«%6%—‘
intput |

V (or A)
channel
output :
|
|
|
:
V (or A, W) _ﬂ—’ l
] fe—]
T T

t

analog output

T : 400ms (FILTER OFF)
2s (FILTER ON)

Figure 2-24.' Analog Output Response
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2-1 2 Setting Internal Switches

(2) With a screwdriver, loosen four screws from the

The display resolution can be changed and the wir- upper case.

ing system can be designated by setting DIP switches
in 2533. (3) Remove the upper case.
Switch Setting Procedure _
(1) Disconnect the Power Cord from 2533.

Remove the rubber cover located on the right or

left side of the 2533. If a rack mount adapter is

installed, remove it with a screwdriver.

/Upper Case
/

2533 Mainframe

Figure 2-25.

IM 2533-01E
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(4) Referring to Figure 2-26, set CPU ASS’Y DIP
switches as desired. Do not tamper with other
parts to avoid a malfunction.

Do not drop foreign matter into the mainframe.

Switch No.

A 4: display resolution select { SFF + 20000

N : 60000

3: OFF (Keep OFF)

il P
| |m<{ "
>
:[]N'E'> 2, 1: Unused

X

Panel Front

Figure 2-26.

@ All the switches are factory set at OFF.
Display resolution: 20000

(5) After the setting the switches, replace the upper
case, tighten the screws, and mount the rubber

cover or rack mount adapter. The internal switch-
es have now been set.

IM 2533-01E .
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3. MAINTENANCE

3-1. Storage 3-2. Replacing Fuse 3-1

3-1. Storage

When storing the instrument, avoid the following
locations. '
Place containing excessive humidity
Place exposed to direct sunshine or where tempera-
ture is high
Near heat source
Place subjected to excessive vibration
Place filled with dust, corrosive gases or salty air

If the operation is abnormal and repair is
necessary, contact the sales representative.

When the repair is billable, contact the serv-
ice center given on the back cover.

3-2. Replacing Fuse

(1) If the power fuse has blown, replace it with a fur-
nished fuse: 1 A time lag type (parts number:
A9050KF) for 100 V series or 0.5 A time lag type
(parts number: A9049KF) for 200 V series.

(2) When replacing the fuse, disengage the power
cord from the rear panel and turn the fuse holder
counterclockwise.

42
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4. REFERENCES

4-1. Error Code and Hardware Configuration Lists

Given below are a list for error codes displayed by
self-test when turning ON power or output by GP-IB
interface, and a corresponding list between hardware
configuration and codes displayed when turning ON
power.

1. Error Code List

Error Code Description Operation of 2533
Self-test and Initial Setting when Turning ON Power
001 RAM (U4) is faulty E -~ ! isindicated on DISPLAY C and hold
mode is set
002 ROM (U2) is faulty E~~ 07 isindicated on DISPLAY C and hold
mode is set
003 ROM (U3) is faulty E -~ 03 isindicated on DISPLAY C and hold
mode is set
004 Board combination error E Il :'_-/ :5 /' is indicated on DISPLAY C and hold
A-D converter board is absent or mode is set
input section board combination is
erroneous
005 Internal switch setting error E-r~ 005  isindicated on DISPLAY C and hold
mode is set
Related to GP-IB
100 Command error (undefined command is ® Service request SRQ is generated (syntax error)
received) ® “ERR 100 Cr Lr” is sent when OE command is
received
101 Parameter @ Service request SRQ is generated (syntax error)
® Parameter is beyond specified range @ “ERR 101 Cr L¢” is sent when OE command is
@ DISPLAY and mode combination received
error ® Lamp of designated function flashed for combina-
tion errors
107 @ While message (setting information, ® Service request SRQ is generated (syntax error)
error code) is being output, A-D con- ® “ERR 107 Cr L#” is sent when OE command is
version is started from GP-IB controller received
in sample HOLD mode
® A-D conversion is started by “ST”,
“TRG” while not in HOLD mode

IM 2533-01E
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Error Code Description Operation of 2533
Processing error
103 Result of scaling factor computation over- | @ “(5) 5 555 E s indicated on relevant dis-
flows display digits play
@ Service request SRQ is generated (OVER)
® “ERR 103 Cr Lr”is sent when OE command is
received
104 Measured data overflow o « 99955 Y »isindicated on relevant display
input of A-D converter exceeds ® Service request SRQ is generated (OVER)
140% of range rating ® “ERR 104 Cr L¢” is sent when OE command is
received
105 Measured data is absent e “(-) ~—-—---~- ” is indicated on relevant dis-
play
@ Service request SRQ is generated (OVER)
® “ERR 105 Cr L¥” is sent when OE command is
received
106 Voltage peak value overflow ® Voltage PEAK OVER display lamp comes on
voltage peak value exceeds 250% of ® Service request SRQ is generated (OVER)
range rating ® “ERR 106 Cr Ls” is sent when OE command is
received
108 Current peak value overflow ® Current PEAK OVER display lamp comes on
current peak value exceeds 350% of @ Service request SRQ is generated (OVER)
range rating ® “ERR 108 Cr Lf” is sent when OE command is
received
Hardware error
200 | A-D converter error E -~~~ isindicated on DISPLAY C
Data setting error
Scaling factor set value is beyond setting Entire set value flashes as :\ ;_‘) :l_-;' /.__/./L_”/ /‘L/ ’;_‘// Z
range (0.0001~10000) RS
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4. References

2. Hardware Configuration and Error Codes
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S| ULy O os e ot e O 0 O 0 | T gy O O 08 SR 00 0 | O 90 o ]
Z Uy L [y g g g g | g g g g | W g Loy fug U gty
R LS = A R R N R R R S N S S R
nw oy e o e e T T e T T T T B T T B T T S ol B S T i Tt

el RSN B IYRRT N SN TR AN NN R TR T) RN TR A R Y|
=
mOxOx OXOX|OXOX|OXOX|OXx0OX|0Ox0O x
2
H[OOX X]OOX X[ OOXX|OOXX|OO0OXxx|00O x x
&
>
]
Tl o Q
2 &Q m Q m
=g = N 0

%2} Ry %] a0

~ © 27 o
)
gl ~ B~
s ] e 3

— =

O = M =

S-S .

S & O &

= <=

°F; O£

w wn
A N’ D N—

® Optional function provided (O), not provided (x).
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Schematic Diagrams and Electronic Parts List 5—1

5. SCHEMATIC DIAGRAMS AND ELECTRONIC PARTS LIST

Par. Description Ass'y No. |[Fig. No. | Page
1 Model 253311 Digital Power Meter Overall Wiring 5-1a 5-3
Model 253321 Digital Power Meter Overall Wiring 5-1b 5—4
AC Input Board Ass'y (for Model 253311) Schematic Diagram 5-2a 5—-5
2 | AC Input Board Ass'y (for Model 253311) Components Location Diagram | B9278JA 52b |[5-6
AC Input Board Ass'y (for Model 253311) Electronic Parts List _ 5—6
Sub Board Ass’y (for Model 253321) Schematic Diagram 5-3a 5—-8
3 | Sub Board Ass'y (for Model 253321) Components Location Diagram B9278JE 5-3b 5-9
Sub Board Ass'y (for Model 253321) Electronic Parts List — | 5-9
DC Input Board Ass'y (for Model 253321) Schematic Diagram (1/2) 5-4a 5—10
4 DC Input Board Ass'y (for Model 2563321) Schematic Diagram (2/2) B9278JF 5-4b 5—11
DC Input Board Ass’y (for Model 253321) Components Location Diagram 5-4c 5-12
DC Input Board Ass'y (for Model 253321) Electronic Parts List — | 5-13
RMS Board Ass'y Schematic Diagram ’ 5-5a 5-16
5 | RMS Board Ass'y Components Location Diagram B9278JB 5-5b 5-17
RMS Board Ass'y Electronic Parts List —_— 5—-18
A/D Converter Board Ass'y Schematic Diagram 5-6a 5—-20
6 | A/D Converter Board Ass'y Compenents Location Diagram B9278JV 5-6b 5-21
A/D Converter Board Ass’y Electronic Parts List —_ 5-22
Display Control Board Ass'y Schematic Diagram b-7a 5-24
7 | Display Control Board Ass'y Components Location Diagram B9278JH 5-7b 5-25
Display Control Board Ass’y Electronic Parts List —_— 5—-26
CPU Board Ass’y Schematic Diagram (1/2) 5-8a 5-27
8 CPU Board Ass'y Sf:hematic Diagram (2/2) B9278JJ 58b |5-28
CPU Board Ass'y Components Location Diagram ' 5-8¢ 5—-29
CPU Board Ass'y Electronic Parts List — 5-30
Power Supply Board Ass'y (for Model 253311) Schematic Diagram 5-9a 5-31.
9 I;i):;z ;upply Board Ass'y (for Model 253311) Components Location B9278M 5.9b 5_32
Power Supply Board Ass’y (for Model 253311) Electronic Parts List — 5—-32
Power Supply Board Ass'y (for Model 253321) Schematic Diagram 5-10a | 5-33
10° PD?:‘:g":; r?1upply Board Ass'y (for Model 253321) Components Location B9278JN 5-10b | 534
Power Supply Board Ass’y (for Model 253321) Electronic Parts List 5—-34
Mother Board Ass'y ‘Schematic Diagram (1/2) 5-11a | 5-36
" Mother Board Ass’y Schematic Dlagram. (2/2). B9278JT 5-11b | 5—37
Mother Board Ass'y Components Location Diagram 5-11c | 5—-38
Mother Board Ass'y Electronic Parts List 5-39
Display Board Ass’y Schematic Diagram 5-12a | 5—-40
12 | Display Board Ass’y Components Location Diagram B9278JW 5-12b | 541
Display Board Ass’y Electronic Parts List — | 5-42

Note: Unless otherwise specified, board assemblies are common to the Model 253311 and 253321.
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5—-2 Schematic Diagrams and Electronic Parts List

List of abbreviations

INDEX

Model 2533

AC
ADPTR
AL
AMP
ASSY

BAT
BFR
BUZ

DSPL

ELECT
EXT

FET
FLEX
FLM
FLTR
FXD

Ge
GEN
GND

alternating current
adapter

aluminum
amplifier

assembly

battery
buffer
buzzer

capacitor
carbon
cable

circuit
ceramic
chopper
counter
coaxial
common
composition
connector
converter
current transformer

direct current
detector
display

electrolytic
external, extension

field effect transistor
flexible

film

filter

fixed

germanium
generator
ground

IC
IND
ISLN
ISOL

Jis
JUMP

L
LCD
LED
LslI

MDL
MET
MOD

NOM VAL

OPT
osc

PB
PBA
PEC
POLYE
POLYS
POT
PT
PWR

RAM
RBN
RECP
RECT
RES
RGLTR
ROM

integrated circuit
inductance, induction
isolation

isolator

Japanese industrial
standard
jumper

inductor

liquid crystal display
light-emitting diode
large-scale integrated
circuit

module
metal (lized)
modulator

nominal value

optical
oscillator

printed board

printed board assembly
photoelectric cell
polyester

polystyrene
potentiometer

potential transformer

power

random access memory
ribbon

receptacle

rectifier

resistor

regulator

read only memory

RTD
RTRY

SEG
SHLD
Si

SKT
SNSR
SPLY
STAB
STD
STEPG
sVo

SYN

Ta

TEMP
TERM
TGL
THERMO
THMS
wT

VAR

XDCR
XFMR
XSTR

XTAL

ZNR

resistance temperature
detector
rotary

segment
shielded
silicon
socket
sensor
supply
stabilizer
standard
stepping
servo
switch
synchronous

tantalum
thermocouple
temperature
terminal
toggle
thermostat
thermistor

unijunction transistor
variable

wire wound
transducer
transformer
transistor

crystal

zener

Example

CONN : multi = multi connector
CAP : fxd Al elect = Fixed aluminum electrolytic capacitor

CAP : fxd polye flm = Fixed polyester film capacitor

RES : fxd car fim = Fixed carbon film resistor
RES : var ww = Wirewound variable resistor
SW : rtry = rotary switch

NOTES

1. Components — especially ICs — which are equivalent to components shown in the
schematic diagrams and parts list, but manufactured by other manufacturers, can in

general be used in the instrument.

2. Subject to change without notice; changes may be made to improve the instrument’s

performance.

IM 2533-01E
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“VOLTAGE INPUT V
30~ 600 V F.S.
(6 RANGES)  #

REMOTE CONTROL
&
ANALOG OUTPUT

CURRENT

A
INPUT
0.5~ 20AF.S. +
(6 RANGES)

INTEGRATOR (OPTION)
REMOTE CONTROL
&

ANALOG OUTPUT

BATTERY E

SUM-3 x 2

i

POWER TRANS
B9278LA (LB)

4

POWER

FUSE . Q
1A (0.5A) '
TIME LAG ! YPUSH 1

L
= oNo—OPo 100V
=’3 ! (200 V) 5
oo
N

©Xe

(Dec. 1987)

GP-1B

Note: Parenthesized value is applicable to 200 V system.
. Figure 5-1a. Model 253311 Digital Power Meter Overall Wiring.
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5—4 Schematic Diagrams and Electronic Parts List . : Model 2533

VOLTAGE
INPUT

30~ 600V
(6 RANGES)

CURRENT
INPUT

1~ 20 A N O | O b R D e e b
(5 RANGES)

REMOTE CONTROL
&
ANALOG OQUTPUT

INTEGRATOR (OPTION)
REMOTE CONTROL
&
ANALOG OUTPUT

BATTERY SUM3 x 2

rjl Iy

POWER TRANS
B9278LC (LD)

L
12 4VAC
13 4VAC

|
I
|l
1l
Mz
C” 12vac
FUSE Q 1
_ 1AQ5A)  1ipyey _ il
LTt o 100 V It
= | (200V) 59! !
00— Y o
N 115V i GP-1B
@ov) N
il
i
! |
1

. L St

Figure 5-1b. Model 253321 Digital Power Metgr Overall Wiring.

(Dec. 1987)
Note: Parenthesized value is for the instrument of 200 V system.
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Figure 5-2a. AC Input Board Ass’y (for Model 253311): B9278JA Schematic Diagram.
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9 .
5-2.  ACInput Board Ass’y (for Model 253311): B9278JA. (Dec. 1987)
Item Part No. Part Name and Description Remarks
R1 A9346RQ | Res: fxdmetflm 112 20.1% %W  RN70S 11QB
R2 A9073RG | Res: fxdmetflm 10kQ  #1% %W  LF% 10kQF
R3 A9362RV Res: var cermet 100k +20% %W GF06X1 100k
R4 A9383RV | Res: var cermet 5kQ  $20% %W  GF06X15kQ
R5 A9362RV Res: var cermet 100k +20% %W GF06X1 100k
R6 A9071RG Res: fxd metflm 8.2k 1% %W LF% 8.2kQF
R7 A9178RK | Res: fxd metfl 009 0.1% %
® 0 i ZI_R?rFﬂL[R_I e , " Z N es: fxd metflm 1 0.1% %W  CFA 100QBT1
TP3 TP2 3 : m @ R8 A9001RG | Res: fxdmetflm  10Q 1% %W  LF% 10QF
Cl9 o R9, R10 not assigned
shCERE RL2 o| ST AR ’
Al55 RL3 o gl —Roo T2 /A
-“_ < |2 5 |® s R11 A9077RG | Res: fxdmetflm  15kQ 1% %W  LF% 15kQF
C2igjl lz g @ 2 4 . R12 AQ005RG | Res: fxdmetflm 159  #1% %W  LF% 15QF
0 gg ca—F =3 x N 5 = R13 A9077RG | Res: fxdmetflm 15kQ 1% %W  LF% 15kQF
5 gl% ” =] 9 o o o R14 A9005RG | Res: fxdmetflm 150 1% %W  LF% 15QF
1 _ o8| oo §4 R15, R16 A9097RG | Res: fxdmetfim 100k 1% %W  LF% 100kQF
_ + na’w'*ws'r @ o R17 A9001RG Res: fxd met fim 10Q 1% %W LF% 10QF
= === N
a e iTmlm: 9 © @ Rf;’g,\;_ ' N R18 A9104RG | Res: fxd metflm 200kQ  +1% %W  LF% 200kQF
> < - LT Fl o 585 o 83 § z R19 A9017RG | Res: fxdmetflm  47Q  *1% %W  LF%47QF
g 5] &l 1003 RLS2 9 ¥ R20 A9080RG | Res: fxdmetflm 20k  +1% %W  LF% 20kQF
« L SId| L " RLS3 IT B
8 [ 2_{_ 9 em || |° RL54 4 R21 A9077RG | Res: fxdmetfim  15kQ 1% %W  LF% 15kQF
gl l& + 42 5 ee RE9 G D R22 A9005RG | Res: fxdmetflm  15Q  +1% %W  LF% 15QF
?\"l I’ _'S—J&' Ji HCT' ¥ R23 AS077RG | Res: fxdmetfim  15kQ  +1% %W  LF% 15kQF
oIz x e % > LFS R24 A9005RG Res: fxd met flm 150 1% %W  LF%15QF
DI3 s & _%ax R25 A9025RG | Res: fxdmetflm 10082 1% %W  LF% 100QF
o —Ez | L ‘L R26 A9087RG | Res: fxd metflm 39kQ  +1% %W  LF% 39kQF
N —R3| g S R27 A9650RK | Res: fxdmetflm  400Q 0.1% %W  CFA 4009BT1
OO0TT| 8|, 1 R28 AQ097RG | Res: fxdmetflm 100kQ  +1% %W  LF% 100kQF
~]O|D IT R77 N
5#' 8= om L1 28 R29 AQ001RG | Res: fxdmetflm  10Q 1% %W  LF% 10QF
®© ¢ 1 FCIS g PCI AC INPUT ASSY R30 A9109RL | Res: module 4700 5% '4,W  RKC!/B44700J 4 elements
N5 —R29 : ” °
‘IE[B:H:DIG B9278JA - R31 A9075RG | Res: fxd metflm 12kQ 1% %W  LF% 12kQF -
DI7 . ] A
cTi o . 2 R51, R52 A9345RQ | Res: fxd metflm 480kQ $0.1% %W  RN70E 480kB
— L =5 1L E:ﬂz [Jcna R53 A9660RK | Res: fxd met fim 120k +0.1% %W  CFA 120kQBT1
SE a3’ Taa R54 A9658RK . | Res: fxd metflm  60kQ *0.1% %W  CFA 60kQBT1
R55 A9270RV Res: var cermet 5002 +20% YW GF06X1 5009
(Dec. 1987) ' R56 A9362RV | Res: varcermet 100k £20% %W  GFO6X1 100kS
R57 A9001RG | Res: fxdmetflm 102 1% %W  LF% 10QF
R58 A9087RG | Res: fxdmetflm 39k 1% %W  LF% 39kQF
R59 A9660RK - | Res: fxd metflm 120k £0.1% %W  CFA 120kQBT1
R60 A9384RV Res: var cermet 1002 +20% %W GF06X1 10082
R61 A961RK | Res: fxdmetfim 13.3kQ +0.1% %W  CFA 13.3kQ2BT1
R62 A9183RL Res: module MRP1487
R63 A9383RV Res: ver cermet 5k *20% W GF06X1 5k
R64, R65 not assigned
R66, R67 A9035RG | Res: fxdmetflm 270Q #1% %W  LF% 270QF
R68 A9652RK | Res: fxd metflm 9.9kQ :0.1% %W  CFA9.04QBT1
R69 A9178RK | Res: fxdmetflm 100Q 0.1% %W  CFA 1002BT1
R70 A9077RG | Res: fxdmetflm 15k 1% %W  LF% 15kQF
R71, R72 AQ005RG | Res: fxdmetflm  15Q  #1% %W  LF% 15QF
R73 | A9077RG | Res: fxdmetflm 15kQ +1% %W  LF% 15kQF
Figure 5-2b. AC Input Board Ass’y (for Model 253311): B9278JA Components Location Diagram. R74, R75 A9005RG Res: fxd met flm 159 1% %W LE% 15QF
IM 2533-01E
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5-2.  ACInput Board Ass’y (for Model 253311): B9278JA. (continued)

5-2.  AC Input Board Ass’y (for Model 253311): B9278JA. (continued)

Schematic Diagrams and Electronic Parts List 5-7

Item Part No. Part Name and Description Remarks
R76 A9041RG Res: fxd met fim 470 1% %W LF% 470QF
R77 A9029RL Res: module 10k +5% ’/aW RK!/, B4 10kQ2J 4 elements
R78~R80 not assigned
R81 A9182RL Res: module MRP1486
Cc1 A9229CY Cap: fxd polye flm O0.1uF *10% 100V ECQ-E 1104KZ
Cc2 A9250CY Cap: fxd polye fim0.01uF +10% 50V MFL5002-103K
C3 A9068CN Cap: fxd mica 470pF +10% 100V DM15C 471K1
C4 A9244CY Cap: fxd polye fim1000pF +10% 50V MFL5002-102K
C5, C6 A9114CC Cap: fxd cer 0.1uF 50V RPE132-305F 104250
C7,C8 A9360CA Cap: fxd Al elect 47uF 35V ECEA1VS470R
C9, C10 A9106CT Cap: fxd Taelect 22uF +20% 35V 221M3502-226M5
C11 A9029CN Cap: fxd mica - . 220pF +10% 100V DM15C 221K1
Cc12 A9009CL Cap: module 1000pF EXF-P4102ZW 4 elements
C13,C14 A9114CC Cap: fxd cer 0.1uF 50V RPE132-305F104Z250
C15 A9069CN Cap: fxd mica 560pF *10% 100V DM15C 561K1
C16 A9068CN Cap: fxd mica 470pF +10% 100V DM15C 471K1
Cc17 A9250CY Cap: fxd polye fim0.01uF +10% 50V MFL5002-103K
C18~C20 A9114CC Cap: fxd cer 0.1uF 50V RPE132-305F 104250
C21~C23 A9114CC Cap: fxd cer 0.1uF 50V RPE132-305F104250
C51 A9002CN Cap: fxd mica 1.2pF +10% 100V DMO05C 1R2K‘)
C52 A9017CN Cap: fxd mica 22pF  *10% 100V DMO5C 220K 1
C53, C54 not assigned
C55 A9S009CN Cap: fxd mica 4.7pF £10% 100V DMO5C 4R7K1
C56, C57 A9373CA Cap: fxd Alelect 220uF 35V ECEA1VS221R
C58, C59 A9360CA Cap: fxd Al elect - 47uF 35v ECEA1VS470R
C60 A9114CC Cap: fxd cer 0.1uF 50V RPE132-305F104250
C61 A9114CC Cap: fxd cer 0.1uF 50V RPE132-305F104Z50
C62 A9013CN Cap: fxd mica 10pF +10% 100V DMO5C 100K 1
Cc63 A9249CY Cap: fxd polye flm 6800pF +10% 50V MFL5002-682K
L1~L6 A9100MC Inductor ZBF253D-01
D1, D2 A9249HD Diode: Si 15954
D3, D4 A9248HD Diode: Si 15953
D5, D6 not assigned
D7~D10 A9248HD Diode: Si 15953
D11~D17 A9248HD Diode: Si 18953
D51, D52 A9248HD Diode: Si 18953
D53 A9146HL Diode: module 1B4B41
D54~D60 A9248HD Diode: Si 18953
D61 A9248HD Diode: Si 18953
Qi1 A9340HQ +XSTR: Si NPN 25C1815-Y
Q2 A9338HQ XSTR: Si PNP 2SA1015-Y

www.valuetronics.com

Item Part No. Part Name and Description Remarks
Q3 A9340HQ XSTR: Si NPN 2SC1815-Y
Q4 A9338HQ XSTR: Si PNP 2SA1015-Y
Q51 A9452HQ XSTR: Si NPN 2SC2235-0, Y
Q52 A9477HQ XSTR: SiPNP 2SA965-Y
u1 A9235LA | IC: analog LT1055CN8
u2 A9200LA IC: analog OP-07CN
u3 A9096HL IC: NPN Darlington XSTR array uPA 2004C 7 elements
v4 A9200LA IC: analog OP-07CN
us A9235LA IC: analog LT1055CN8
U51, U52 A9235LA IC: analog LT1055CN8
us3 A9104LA IC: +12 V voltage regulator uPC14312H
Us4 | A9213LA IC: —12 V voltage regulator NJM79L12
us5 A9096HL IC: NPN Darlington XSTR array uPA2004C 7 elements
us6 A9148LM IC: digital TC4555BP MOS
PC1 A9073HL Photo coupler PC837
CT1 B9278LR Trans: CT
RL1 A9260MR Relay DS2E-S-DC 5V
RL2, RL3 A9241MR Relay HFS-1A-05
RL51~RL54 A9241MR Relay HFS-1A-05
CN1 A9460KP Conn. 5281-3A 3P
CN2, CN3 A9244KP Conn. 5045-03A 3P
CN4 A9246KP Conn. 5045-02A 2P
CN5 A9159KP Conn. PS-30PA-D4LT1-PN1-K 30pP
TP1~TP3 A9574KP Test point VTC-1-1
A9051KP Feed through (2 pcs) FT-E-15
A9177KH Heat sink (1 pc) TYPE SB-7 for US3
B9278KA PWB (1 pc)
A9799KP Edge saddle (1 pc) EDS-1208U
B9278DL Plate (1 pc)
B9278DM Gasket (2 pcs)
B9278DR Cover (1 pc)
B89278DS Cover (1 pc)
B9278DT Plate ass’y (1 pc)
A9599XK Heat shrinkable tube
Y9305LB Screw: M3 X 5 (7 pes)
Y9435LB Screw: M4 X 35 (1 pc)
Y9401BB Nut: M4 (1 pc)
IM 2533-01E
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Sub Board Ass’y (for Model 253321): B9278JE Schematic Diagram.

Figure 5-3a.
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5-3.  Sub Board Ass’y (for Model 253321): B9278JE.

(Dec. 1987)
Item Part No. Part Name and Description Remarks
R1~R4 A9270RV Res: var cermet 5002 +20% WUW GF06X1 5009
R5~R10 not assigned
R11 A9097RG Res: fxd metflm 100k 1% WUW LF% 100kQF
R12 A9104RG Res: fxd metflm 200k 1% W“W LF% 200kQF
R13 A9111RG Res: fxd metflm 390kQ 1% %W LF% 390kQF
R14 " | A9119RG Res: fxd met film 820k 1% YW LF% 820kQF
R15 A9053RG Res: fxd met flm 1.5k 1% WUW LF% 1.5kQF
R16 A9101RG Res: fxd met flm 150kQ 1% %W LF% 150k2F
R17~R20 not assigned
R21 A9097RG Res: fxd metflm 100k 1% WW LF% 100kQF
O R4 R3 R2 R1 . R22 . A9104RG Res: fxd met flm 200k +*1% UW LF% 200k F
ADUT SW5 Swa [ | SW3 sw2 SW1 R23 A9111RG | Res: fxd metflm 390k2  +1% %W  LF% 390kQF
O o — R24 A9119RG Res: fxd met fim 820kQ +1% WW LF% 820k F
v-OUT CrrLer prveer 3885 el 1l R25 A9053RG | Res: fxdmetfim 1.5kQ  +1% %W  LF% 1.5kQF
0 SB380s 993995 TITT  &&38Qs ggfons ' : o
AEB freeee coocax 1111 COCECr CCTCrT R26 A9101RG | Res: fxd metflm 150kQ  $1% %W  LF% 150kQF
O R27~R30 not assigned
VS.J SUB%g;)sﬁ\:D cna | ona f| on2 | ent s
com R31~R34 A9057RG | Res: fxd metflm 2.2kQ  #1% %W  LF% 2.2kQF
R35~R40 not assigned
_(Dec. 1987)
R41 A9097RG Res: fxd met fim 100k 1% UW LF% 100kQF
R42 A9104RG Res: fxd met flm. 200k 1% WW LF% 200kQF
R43 AS%111RG Res: fxd metfim 390kQ +1% WW LF% 390kQF
R44 A9119RG Res: fxd met flm 820k +1% %W  LF% 820kQF
R45 A9053RG Res: fxd metflm 1.5k 1% WUW LF% 1.5kQF
R46 A9101RG Res: fxd metflm 150k 1% %W LF% 150kQF
R47~R50 not assigned
Figure 5-3b. Sub Board Ass’y (for Model 253321): B9278JE Components Location Diagram. ’ R51 A9097RG Res: fxd metflm 100k +1% %W LF% 100kQF
R52 A9104RG Res: fxd metfim 200k 1% YW LF% 200kQF
R53 ) A9111RG Res: fxd metflm 390k 1% %W LF% 390k F
R54 A9119RG Res: fxd metfilm 820k 1% %W LF% 820k F
R55 A9053RG Res: fxd metfim 1.5k 1% %W LF% 1.5kQF
R56 A9101RG Res: fxd metflm 150kQ 1% WW LF% 150kQF
SW1, SW2 A9370SR Sw: rtry S-1031
SW3 A9130SS Sw: toggle BP4L-G
SW4, SW5 A9370SR Sw: rtry S-1031
CN1~CN4 A9800KP Conn HLEM 10R-1 10P
B9278KE PWB {1 pc)
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Figure 5-4a. DC Input Board Ass’y (for Model 253321): B9278JF Schematic Diagram (1/2).
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