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CERTIFICATION

YEW (Yokogawa Electric Works, Ltd.) certifies that this instrument underwent
stringent inspections and performance tests before it was shipped from the factory,
and was found to meet the specifications given in the specifications section of this
document.

YEW also certifies that its calibration measurements are traceable to the Eléctro-
technical Laboratory of the Ministry of International Trade and Industry {which
maintains Japan's primary electrical standards) to the extent allowed by the organi-
zation’s calibration facilities. Calibration measurements not traceable to that
organization are traceable to the calibration facilities of other members of the
International Electrotechnical Commission, or to those of International Organiza-
tion for Standardization (1SO) members.

WARRANTY

YEW warrants this product, for one year from the date of delivery, against
defects in materials and workmanship. YEW will repair or replace a product which
proves defective during the warranty period due to materials or workmanship
defects, provided that the product is returned to YEW or a YEW representative
authorized to perform in-warranty repair of the product. -YEW reserves the right to
determine whether product failures are due to defegtive materials or workmanship,
or to other causes not covered by this warranty. No other warranty is expressed or
implied. YEW is not liable for consequential damages.
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CAUTION
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To avoid trouble, do not input signals having
DC components greater than 5% of rated value.
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Type 2885

1. GENERAL.

1-1. Description.

The YEW Type 2885 is a high accuracy standard
watt converter that converts AC power frequencies
up to 3 kHz to DC voltage.

When used with a DC voltage measuring instru-
ment such as DVM (digital voltmeter), the combi-

~ nation becomes a high-accuracy digital AC wattmeter.

The converter employs YEW’s unique time divi-
sion multiplier. Two current transformer and low-
drift input circuit are used for safety and accuracy.

1-2. Features.

(1) JEMIC Certificate (Type 2885-21).

The instrument is shipped with JEMIC (Japan
Electric Meters Inspection Corporation) certificate,
which qualifies the instrument as a standard watt-
meter.

(2) High accuracy.
The instrument accuracy is within +£0.02% for
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frequencies from 47 to 63 Hz and within £0.05% for
frequencies from 63 to 400 Hz.
(3) Excellent frequency and power factor character-
istics.
Accurate AC power measurements for distorted
waveforms or for low power factors are now possible,
and the instrument can be used from 30 Hz to 3 kHz.

(4) Wide measuring range.

The voltage input, current input and output
terminals are isolated from each other. Voltage
dividers and current transformers are installed, so that
voltages from 75 to 300V and currents from 0.5 A to
20 A may be directly applied to the input terminals.

(5) High reliability.

A feedback time division multiplier is used for
power computation and no moving coils or thermo-
couples are used in the instrument. So the
instrument is tolerant of overloads, may be used
horizontally or vertically, and is not affected by
vibration or external magnetic fields, etc.

Figure 1-1. External View.

IM 2885-20E



Page 2 General

1-3. Specifications.

Measuring Ranges:
Voltage Ranges; 75/100/150/300 V AC
Current Ranges; 0.5/1/2/5/10/20 A AC
Output Voltages; 1 and SV DC full scale, corre-
sponding to (power range) = (voltage range) X
(current range)
Frequency Range: 30Hz to 3kHz

Accuracy: on power range = (voltage range) X (5A
current range) output voltage corresponding to power
is accurate within £0.02% of full scale from 47 to 63
Hz for cos¢ = 1 or 0.
On power range = (100V voltage range) X (5A
current range) output voltage corresponding to power
is accurate within £0.05% of full scale from 47 to 400
Hz for cos¢p =1
at ambient temperature 23 *1°C

relative humidity 55 £10%R.H.

power supply voltage 100V %1%

input signal Sine wave

(distortion factor less than
0.3%)

Output Terminals:

(1) SV terminals;

internal resistance ...........c........ 42 or less
maximum load current ............. SmA
maximum load capacitance ...... 0.05uF

short circuit protection for 5 minutes
© (2) 1V terminals;
internal resistance .................... 80052
Maximum allowable input: voltage 2 X voltage range
(peak value) current 5 X current range (peak value)
Maximum permissible continuous input:

voltage ..... rms voltage of 1.5 X voltage range or
peak voltage of 2 X voltage range which-
ever is less.

current ....: rms current of 3 X current range or peak
current of 5 X current range, whichever is
less.

External input terminal of multiplier:

Rated input voltages ............ IVX 1V

Voltage outputs .............. 5V and 1V DC

Input resistance ............... X-side Approx. 3.33kQ2

Y-side Approx. 3.33kQ2
Allowable inputs ............... X-side 2V (peak valve)

Y-side £5V (peak valve)

Operating frequency range .. DC, 20 Hz to 10 kHz
Output monitor: *5V(x1), £0.5V(x10) selectable.

center-zero meter indication tolerance

2% of full scale on 5V(x1) range

and *1.5% of full scale on 5V(x10) range
Residual AC output voltage: for full scale input at 20
Hz ImVrms at 5V output terminals

1M 2885-20E
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Temperature sensitivity of DC output: from 18 to
22°C or 24 to 27°C, for 100V, SA input 60 Hz,
cosp =1

Zero point; +0.01% of range/°C

Full scale; +0.02% of range/°C
Response time: Approx. 2 seconds (time reach
within £0.01% of the steady state value).
However, allow approx. 20 second after an input
overload or after power to momentarily cut off.

Input \}oltage terminal impedance:

75V range ...... approx. 75k£2 less than 18 PF
100V range . ... .. approx. 100k§2 less than 13 PF
150V range . ..... approx. 150k less than 8PF
300Vrange ...... approx. 300k less than 8PF

. Current input power loss:

0.5A e, approx. 0.05VA.
1A  sosssmsssasianats approx. 0.06VA
2A s approx. 0.1VA
SA | sssesseissssvseasassessises approx. 0.2VA
L approx. 0.3VA
DOAL ciereneperancasommminanioneas approx. 0.5VA

Operating temperature range: 18 to 27°C (64 to
80°F)
Operating humidity range: 35 to 70% R.H.
Warmup time: 1 hour
Power consumption: approx. 20VA
Power supply voltage: 100, 120, 200, 220 or
240VAC £10% 47 to 63 Hz (must be specified)
Dielectric strength: 2000VAC for one minute at
50 Hz
between Voltage terminals and current terminals
between Input terminals and output terminals
between Input terminals and case
between Input terminals and instrument power
source
between Output terminals and instrument power
source
Insulation resistance: More than 200 MQ at
500 VvDC
between Voltage terminals and current terminals
between Input terminals and output terminals
between Input terminals and case
between Input terminals and instrument power
source ‘
between Output terminals and instrument power
source
Dimensions: Approx. 149 X 228 X 365mm (5-7/8
X 9 X 14-3/8")

Weight: 8.5 kg
Accessories: Fuse .. ............... 2 pes.
JEC certificate . ......... 1 copy
(for Type 2885-21)
Instruction Manual ....... 1 copy
May 1979
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Names and Functions of Components Page 3

2. NAMES AND FUNCTIONS OF COMPONENTS.

2-1. Front Panel.

| 2

@\ |YE'| TYPE 2885 STANDARD WATT CONVERTER //@
N\i \ 1] a4
— \\\\-“" iy, f" OVER VOLTAGE O/
63 \\\ ", . EE
)%
outpuT OVER CURRENT
POWER METER SENSITIVITY MODE
2 0rF ST
u_m:u u..,.J @ L

l
YOKOGAWA ELEC/NC WORKS, LTD. | TOKYO JAPAN @ N

L

"

\
‘~ \
©

Figure 2-1. Front Panel.

(D POWER Switch:

Press to Switch power ON, and press again to
switch power OFF.

POWER Pilot Lamp:

This lamp lights when power is on.

METER SENSITIVITY Pushbuttons:

These set the monitor meter sensitivity. When the
x1 button is depressed, the meter indicates F.S.
(100%) when output voltage equals range . When
the x10 button is depressed the meter indicates
F.S. (100%) at one tenth of rated output voltage.
Output Monitor:

Center-zero Scale meter to monitor the DC out-
put voltage.

OVERVOLTAGE Lamp:

Lights when the input voltage exceeds the allow-
able operating range.

OVERCURRENT lamp:

Lights when the input current exceeds the allow-
able operating range.

ZERO-MEAS Switch:

A pushbutton to select ZERO or MEAS mode,
press to adjust zero pount using ZERO adjustor

®.

© O

O ® © 6

(® ZERO Adjustor:
Depress the ZERO-MEAS switch @ and adjust
the zero point with a screwdriver.

2-2. Pear Panel.

(9 Voltage Terminals:

Connect the voltage input leads between the
voltage terminals corresponding to the desired
range (75V, 100V, 150V and 300V) and the
common terminal (). Voltage terminals are iso-
lated from all other terminals. If other leads are
connected to these terminals, measurement errors
may result.

{0 CURRENT terminals:

Connect the current input leads between the cur-
rent terminal corresponding to the desired range
(0.5A, 1A, 2A, 5SA, 10A or 20A) and the com-
mon terminal (£).

Current terminals are isolated from all other
terminals. Do not connect other leads to these
terminals.

IM 2885-20E



Page 4 Names and Functions of Components

Type 2885

P
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®

Figure 2-2. Rear Panel.

@ DC Output Terminals and Ground Terminal:
A DC output voltage proportional to the measur-
ed wattage is provided from these output termi-
nals. 5V and 1|V terminals are provided; the 5V
terminal output impedance is low, the maximum
load current is 0.5 mA and the maximum load
capacitance is 0.05SuF, and the 1V terminal out-
put impedance is approximately 80082.

@ POWER Supply Socket: :
This is used to connect the power cord supplied
with the instrument. Central f)in of this 3-pin
socket is connected to the protective earth termi-
nal @ :
Fuse:
The fuse rating is 0.5 A for instruments on 100
or 120V AC line power, or 0.2 A for 200, 220
or 240V AC line power.
To replace the fuse, unplug the power cord and
turn the fuse socket cap counterclockwise. Pull
out cap, replace fuse, and reinstall.

CURRENT CHANNEL OUTPUT (coaxial con-
nector):
Approximately 1VAC signal voltage is provided
when the rated input current is applied to the
instrument. For normal measurements, this signal
voltage is applied to the multiplier Y input, using
the supplied connector.

IM 2885-20E

@VOLTAGE CHANNEL OUTPUT (coaxial con-
nector)
Approximately 1VAC signal voltage is provided
when the rated input voltage is applied to the
instrument. For normal measurements, this signal
voltage is applied to the multiplier X inputs, using
the supplied connector.

@ MULTIPLIER INPUT terminals (coaxial connec-
tor)
The terminals to apply signal voltages directly to
the multiplier for its calibration of adjustment.
The right terminal is for X(voltage side) and the
left terminal is for Y (current side).

@ Protective Earth Terminal:
This terminal should be connected to a protective
earth, for safety. This terminal is connected to
the earth terminal of the power supply socket

@® BALANCE adjustors (BAL):
Adjustors for multiplier balancing. These have
been adjusted at the factory. Do not turn these
adjustors unnecessarily, or measurement errors
may result.

FULL SCALE adjustors (F.S.):
Adjustors for multiplier full scale adjustment.
These adjustors have been adjusted at the factory.
Do not turn these adjustors unnecessarily, or
measurement errors may result.

May 1979



Type 2885

3. OPERATION.

3-1. Inclining Stand.

To use the instrument inclined on a table, tilt the
handle downwards and lock. The handle serves as a
stand. The handle can be locked at three positions as
shown in Figure 3-1.

Note that unlocking methods differ for three lock-
ing positions.

Lock‘ ’ Unlock

i J pe—

lock )‘,/ Unlock

Figure 3-1.

CAUTION

O Do not place anything on top of the instrument
as not to decrease the heat radiation from it.

O As the display window is made of thermoplastic
resin, keep soldering irons away from it. Do not
wipe the window with thinner, benzine, alcohol or
the like.

3-2. Preparation.

Initially setup as follows,

POWER Switch: OFF

METER SENSITIVITY selector Switches: x1

Earth terminal: Connect to a protective earth ground.
Power cord: Plug the power cord into its socket on
the rear panel of the instrument, then plug the other
end of the power cord into an AC line outlet whose
voltage corresponds to that written on the rear panel.

3-3. Wiring.

Connect loads to the instrument voltage and cur-
rent terminals as shown in Figure 3-2. Connect a DC
voltage measurement instrument (for example, DVM)
to the instrument DC output terminals.

Operation Page 5
AC
Power
Source O O CL
( A+ Vv
~y Type 2885 Load
AN .

=/

Figure 3-2.

WARNING

Voltage or current terminal wiring:

(1) Fasten leads tight. Loose leads are potentially
dangerous.

(2) For accurate measurements of AC power at fre-
quencies higher than 400 Hz or power of distorted
waveforms, use stranded (twisted) leads for voltage
and current connections. Keep the voltage and cur-
rent leads well separated to minimize electromag-
netic coupling between them.

Note that best high frequency characteristics are
obtained when the “£” common voltage terminal
at the same potential as the instrument case.

(3) Ensure that unused leads do not remain connect-
ed to the voltage or current terminals. This may be
dangerous and cause measurement errors.

Connecting a DC voltmeter to the output terminals:

(1) The voltmeters accuracy and resolution should
be adequate for the requirement.

(2) When the 1V output terminal is used, the lead of
the DC voltmeter input resistance should be taken
into consideration.

(3) When power of low phase-factor is to be meas-
ured, the DC voltmeter should be one that rejects
the residual AC in the DC output voltage.

NOTE

The outer metal tube of the voltage, current chan-
nel connectors, multiplier input terminals and “+”
side of the 1 and SV output terminals are all connect-
ed together inside the instrument as shown in Figure
3-3.

IM 2885-20E



Page 6 Operation

CUR CH VOLT CH
ouTPUT OUTPUT

MULTIPLIER INPUT (IV)

' @ ©

_ WATTAGE QUTPUT 5V

@@@@@

Figure 3-3.

3-4. Measuring Procedure.

(1) Connect the power cord. Turn the power switch
on. Confirm that the power pilot lamp lights. Warm
up the instrument for about one hour.

(2) With the input voltage and current zero, turn the
zero adjustor using a screwdriver so that the out-
put voltage is zero.

(3) Apply voltage and current to the respective input
terminals and check if the overvoltage or overcur-
rent alarm lamps light. If so, the input voltage or
current exceeds the range rating and an error in
power measurement may result. Therefore, change
to a higher voltage or current range.

(4) Measure the output voltage with a precision DC
potentioneter or a digital voltmeter, etc. When a
lead and power source are connected as shown in
Figure 3-2, the DC output voltage polarity at the
output terminals is as marked on the terminals.
The relationship between output voltage and meas-
ured power is shown below.

Example: voltage range selected 150V
current range selected SA
power range = voltage range x current range
=150V x 5A
=750W

IM 2885-20E
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— 15 A +Type 2885
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.?. Load
L
60 & 50 060 -
At V=+ At Vvz= Ax VvV
Type 2885 Type 2885 Type 2885
o 90— tQ _o- Qo _o—
T 1 \r ]
pvM| )
Figure 3-5.

Therefore 5V multiplier output at 5V output ter-
minal corresponds to 750W input or 1V multiplier

output at 1V output terminal corresponds to 750W
input.

3-5. Measurement of Three-phase Power.

To measure power in three-phase three-wire cir-
cuits, two Type 2885 instruments are used, with their
output terminals connected in series as shown in
Figure 3-4.

To measure power in three-phase four-wire circuits,
three Type 2885 instruments are connected with
their output terminals in series as shown in Figure 3-5.

May 1979
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Type 2885

4. MAINTENANCE.

4-1. Storage.

When storing the instrument, avoid an area which

Very humid

. Subjected to direct sunlight

Near high temperature heat sources
. Subject to strong wibration

Very dusty

Exposed to saline or corrosive gases

mo oo o

NOTE

If you have any problems with the instrument,
contact your nearest YEW service station or represen-
tative.

4-2. Calibration.
4-2-1. Calibration of Multiplier

(1) Equipment Needed

Instrument Conditions YEW unit
Digital volt- Accuracy better Type 2501
meter than 50ppm .
DC voltage and Accuracy better
current than 50ppm Type 2552
standard

(2) Turn the power switch on. Warm up the instru-
ment for about one hour. ]

(3) Connect a digital voltmeter to the DC output 5V
terminals, with the digital voltmeterH and L termi-
nals connected to the DC 5V output plus and mi-
nus terminals, respectively.

(4) Confirm that the ZERO-MEAS switch on the
front panel is set to MEAS.

(5) Plug the coaxial connectors into the multiplier
input terminals on the rear panel. Short-circuit the
X input terminals and apply +1VDC then, —1VDC
to the Y input terminals using a DC voltage stand-
ard.

(6) Confirm that the difference between the above
two DVM indications is 0.2mV or less. If it is
not, adjust X BALANCE adjustor.

' (example) difference
Y =+1V output voltage = +0.4mV} 0.2mV
Y = -1V output voltage = +0.6mVJ(Satisfactory)

Y =+1V output voltage = +0.4mV} 0.4mV
= —1V output voltage = 0.0mV j(should be
readjusted)
(7) Next, short-circuit the multiplier Y input termi-
nals, and apply +1VDC then —1VDC to the X in-

Maintenance Page 7

put terminals using a DC voltage standard. Adjust
Y BALANCE adjustor as above (6).

(8) Depress the ZERO-MEAS switch on the front
panel. Turn the ZERO adjustor so that the pointer
indicates zero.

Apply +1V to the multiplier X and Y terminals,
and adjust the SV full scale adjustor so that the
DVM connected to the S5VDC output terminals
indicates —5V *0.001V.

Also adjust it to indicate —5V %0.001V, when
—1V is applied to X and Y terminals.

(9) After above adjustment (8) is completed, connect
the DVM to the DC output 1V terminals, and
adjust the 1V full scale adjustor so that the DVM
indicates —1V *0.0002V when %1V is applied to
_the multiplier inputs as described in (8) above.

4-2-2. Calibration of the Type 2885 as a power-
converter.

(1) Equipment needed
O A variable voltage, current, phase and fre-

quencey, etc. wattmeter calibration set.

O Type 2885 Standard Watt converter (A stan-
dard that is calibrated periodically by JEMIC
(Japan Electric Meters Inspection Corpora-
tion), etc.

O Null voltmeter (1mA full scale, for example, hp
model 419A)

O DVM (accuracy more than 50ppm)

(2) Without applying input voltage to the type 2885
standard, confirm that the reading of the null volt-
meter connected to the Type 2885 standard output
1V terminals is less than £10uV. If it is not, adjust
the zero adjustor on the front panel of the Type
2885 standard.

(3) Repeat the same procedure as described above
(2), with the Type 2885 to be calibrated.

(4) Apply 300VAC voltage and 5A AC current (fre-
quency 60 Hz, coog = 1) to both of Type 2885
standard and watt converter to be calibrated using
the wattmeter calibration set, as shown in Figure
4-1. (The voltage input terminals of the two Type
2885 instruments should be connected in parallel,
and the current input terminals connected in se-
ries).

(5) Assume that the reading of the Null Voltmeter is

Adjust the VOLTAGE DIVIDER (B9402NA)
rheostat R10 (See Figure 4-2) so that — [B] = [a]
where [a] : the error of the Type 2885 standard
(1V). (The absolute full scale value is greater than
1V when the polarity is positive).

[E : Null voltmeter indication

1M 2885-20E |
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Type 2885

Wattmeter Calibration Set

Type 2885 Standard.

0300V_ - —o— Lo+
. V[, [ [,- owm
E

Null Voltmeter

0 to 300V
Variable Phase Power Amp. \Y
Function Gen. in Constant
— Voltage Mode
30 Hz to 3kHz [ =1
0 to 360° =
-EjL | Pow;er Amp. A _]
o in Constant -
- Current Mode
=L
0to20A =

5A r+
. VL 1
+ —
QO O _0—
—0300V_ (-0 = 1
s5v[ L
o+ +0 =
T+
OSA [‘r
70t v — O

Type 2885 Under Calibration,

Figure 4-1.

(6) Set the voltage ranges of both the calibration set
and the Type 2885 instruments to 150V. Apply
150VAC and 5A AC (frequency 60 Hz, cosy=1)
to both Type 2885 instruments. Adjust the VOL-
TAGE DIVIDER (B9402NA) rheostat R11 as per
the procedure in (5) above.

(7) Adjust 100V and 75V ranges in the same way.
Adjust R12 for 100V, and R13 for 75V.

(8) Set voltage ranges of both the calibration set and
the Type 2885 instruments to 300V. Apply 300-
VAC and 5AAC (frequency 400 Hz) to the Type
2885 instruments and set the current phase to 90°
while observing the DVM, then adjust Cl1 (see
Figure 4-2) so that — IE] =

(9) Adjst the 150V, 100V and 75V ranges in the

same way. Adjust C, for 150V, C; for 100V, and

C4 for 75V.
NOTE

For a frequency greater than 500 Hz, the AC
potential between voltage circuit, current cir-
cuit, case, etc. and earth influences the accuracy
of the instrument. Therefore, each circuit
should be grounded at the designated point as
shouwn in Figure 4-1. Twisted wires should be
used for input connections, to minimize elect-
romagnetic coupling between voltage and cur-

1M 2885-20E
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C1-~ R10

O
Cz/’ R11
cs// R12

v
ca-" R13

Figure 4-2

rent inputs.

To prevent beating betweeen the calibration
set frequency and the power line frequency, a
60 Hz power source is to be used for calibra-
tion at 50 Hz, and a 50 Hz power source for
calibration at 60 Hz.

May 1979
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5. PRINCIPLES OF OPERATION
| ‘ i T S T =7
(X) | Ex B 4 {7
VOLT CH . Wi i i
OUTPUT e I} I
S/ R2 e2 e3 [CLOCK
VOLTAGE | cT g % 2 cour o GENERA.
| |
(Y} | {EY (>_
— W\ A2
CSJST'EST WATTAGE
e ' FiL- _iOUT
CURRENT TER PUT
INPUT | £our
| |
Figure 5-1.

A block diagram of the Type 2885 watt converter
is shown in Figure 5-1. Input voltage and current are
isolated from the output circuit through two current
transformers (CT) and are converted into voltage
input signals.

The time division multiplier circuit is used to
multiply input voltage by input current.

The multiplier circuit makes use of the fact that
the area of a train of electrical pulses is the cumula-
tive product of pulse widths and pulse heights. The
integrator output e, is the integrated sum of the
input signal E, and the wave form e, (a square wave
of amplitude + Eg generated by switch S; ). The level
of e, is compared with the voltage e3 of a triangular
wave. When e,>e; the comparator sets switch S; to
+E, and when e,<e;, S, is set to —Es. Thus switch
S, is opéned and closed in such a way that the sum
of the mean values of e; and Ex is zero.

If T, is the time when S; is set to —Eg and T, the

May 1979

time when S; is set to +Eg, then the following equa-
tion holds and the width of the switching signal thus
obtained is accurately proportional to the input signal
Ex.

Ex . Eg T, -T,
R, R, T, + T,

The other input signal is chopped by switch S,
(which is coupled with S, ) to produce an output

T, - T,
Eout=EY"f:+_T;

combining the two equations above and eliminating
the factor T, —T,/T; + T,

. R2 Ex e EY
we obtained: Egut = R, E,

If R,/R; - Eg is constant, the output Eqyt is thus
proportional to the product of Ex and Ev

IM 2885-20E
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Imabari, Tokuyama, Oita, Fukuoka and Nagasaki’

Overseas Representative Office / Service Centers

Safat (Kuwait), Al-Khobar (Saudi Arabia), Beijing (The People’s
Republic of China)

Overseas Liaison Offices

London (U. K.), Herrsching (West Germany)

YOKOGAWA CORPORATION OF AMERICA
2 Dart Road, Shenandoah Ga. 30265, U.S. A.
Phone: 404-253-7000 TWX: 810-766-4760 YCA SHEN

YOKOGAWA ELECTRIC (EUROPE) B.V.
Radiumweg 30, 3812 RA Amersfoort, THE NETHERLANDS
Phone: 033-10543 Telex: 79118 EFAC NL

YOKOGAWA ELECTROFACT B.V.

Radiumweg 30, 3812 RA Amersfoort, THE NETHERLANDS

Phone: 033-12924 Telex: 79118 EFAC NL

Branch Offices / Dormagen (West Germany), Milanese (ltaly),
Grenoble (France), Wien (Austria), Brussels (Belgium)

YOKOGAWA ELETRICA DO BRASIL IND. E COM. LTDA.
Rua Rui Barbosa 70, CEP 01326, Bela Vista, Sao Paulo,
S.P., BRAZIL

Phone: 251-2622, -2385 and -2936 Telex: 1125128 DNFF BR
Branch Offices / Rio de Janeiro, Salvador

YOKOGAWA CORPORATION OF ASIA PTE. LTD.

'-20 Pasir Panjang Road, #11-30/34, PSA Multi-Storey Complex,

SINGAPORE 0511
Phone: 2729537 Telex: RS26137 YASSIN

WOOJIN YOKOGAWA ENGINEERING CO., LTD.

Hongik Bldg., 806, 198-1 Kwanhoon-Dong, Chongro-ku, Seoul,
KOREA

Phone: 723-0771 to -0775 Telex: K24800 WYECO

Branch Offices / Yeosu, Ulsan
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