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Notice to the customers
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Using the measurement functions
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indication of measurement in turn. Measurements are shown in the bottom
line of the display.

* Measurements of "Voltage", “Current” and
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LOAD "Power" are displayed when in DC output

mode.
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[Example] (Mean value of voltage and current)
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* The measurement range is
switched automatically.

+ The measurement range

* Mean values are displayed for

voltage and current in DC

output mode, and AC

* If the current contains an AC
component, a peak vaiue will

be detected and this switches

cannot be fixed. components are not measured. the DC measurement range

to a higher range.
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« Load connecting method in DC mode

For fault prevention and safety, if a capacitor, motor or an inductor is used as a load, connect a protective diode (with the
maximum inverse voltage of 600 V at least) between the load and the P-STATION/EPO output. Select a large one with the

forward current of which the rating if 1.5 times or more of the applied system maximum current.

- If a capacitor (of 150 uF at least) or a motor is used as » If an inductor is used as a load, connect

a load, connect a blocking diode which prevents the a freewheel diode so that the counter
backflow of the current. electromotive force generated when the

output is off is absorbed.
(P-STATI ON/ EPO)

(P-STATH ON/ EPO)

E I (Blocking diode)

I (Capacitor or motor as

e aload)

(Inductor as a load)

tlE 3

\_ (Freewheel diode)

- Memo
Most of the switching power units used by connecting with an AC power supply can be operate in DC mode
and the measurement of efficiency is sometimes performed with a DC power supply. If this is the case, it is
not necessary to connect a protective diode because the backflow from the capacitor, etc. inside the circuit is
blocked by the action of the commutating diode (normally of a bridge configuration) located in the input

\ section of the switching power unit.

J
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Rush current versus supply time
* Vo =100.0V (100V range) or 200.0V (200V range), f = 50Hz, at Power-ON phase 0°

This indicates the time (rush supply time) spent until the output is restrained by the protective circuit operation
when rush current is applied to a resistance load.

Rated current = 20A (100Vv range), 10A (200V range)
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Rush supply time L‘ Ll LT
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Maximum oUtput current versus frequency Maximum output current versus output voltage (AC mode)
* Maximum cument decreases at frequency lower * Maximum cumrent decreases at voltage higher than 100.0V
than 40Hz. (for 100V range) or 200.0V {for 200V range) .
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frequency [Hz]

Remarks: [A] means [Arms], [V] means [Vrms] unless any other special description is given. Signal
waveform is a sinusoidal wave.

*1 Setting resolution is 0.1V for phase voltage and 0.2V for line-to-line voltage.
*2  With sinusoidal wave. Output current decreases if output frequency is 40 Hz or lower.
*3 With phase current.

*4 A short period until mean value protection operates. However, repeated application is
allowed to capacitor input type rectifying load (at 48 to 62 Hz).

*5 DC mode cannot be used in single-phase three-wire or three-phase system.

*6 EPO 2000S and EPO 2000X units are operable at 100V although the output is limited to
800 VA,

*7 Atinput voltage of 200V.

*8 Measurement accuracy is for full scale (FS) of each measurement range.

*9  Effective measurement range of voltage and current is 40 to 500 Hz.
Effective measurement range of effective power is 45 to 65 Hz.

*10 Stipulated with chassis - power supply input in package versus output, chassis - output
in package versus power supply input.

*11 Accessories and optional items are excluded.
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Notes:
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+ We shall not be responsible for effects of consequence of operation performed according
to the document.

Copyright NF Corporation 2000

Caution prior to exportation
+ It is prohibited to export or bring out this product from Japan to any foreign country
without permission. The predetermined formalities must be done following the appli-
cable laws and rules.






X0002/5000Z 044

For safe use of EPO 2000S/2000X, observe the instructions in the following section. The company

shall not be responsible for, nor take compensation of, the damage resulting from violation of these

instructions.

Observe the contents of this document

This instruction manual contains instructions for safe operation and use of EPO 2000S/2000X.

Be sure to read first this manual before starting operation. After thorough reading, store the

document carefully so that it will be accessible for reference when uncertainty is encountered in the

future.

Observe the descriptions of /\WARNING and /{\ CAUTION

Be sure to observe descriptions of WARNING and CUATION contained in this manual and those

affixed on EPO 2000S/2000X units because they are intended to prevent hazard that may resuit in

serious accidents.

7

&WARNING

.

or in the manual indicates cw

This note on the product \ %

information to avoid haz- % »;gﬁ ;} ’

ard which the life or body & i
of the user is subject to Al P IR,
— “w

during handling of the

equipment.

7

A CAUTION

.

This note on the product
or in the manual indicates
information to avoid dam-
age to the EPO 2000S/
2000X unit.

This symbol on the product indicates controls or functions the
use of which requires reference to this instruction manual in

advance.

o Instructions for safe use of the product ®
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Damage during transport and storage

+ If the EPO 2000S/2000X unit is found damaged by vibration or impact during
transport or storage, safety protection functions may have been lost. Keep

the unit as it is and immediately contact the company or the dealer.

S

Do not remove the cover or modify the unit

(

* Never remove the cover. Do not attempt repair, inspection or adjustment of

parts inside.

accidents.

\.

* Never attempt to modify parts inside. This may result in system failure or

Install the unit in flat and rigid place

r

+ For unit installation, select a flat and strong place free from tilting or vibration
that can support easily the weight of the EPO 2000S/2000X unit (approxi-
mately 25 kg per unit).

\

EPO 20005/2000X
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Never select any of the following places for installation

\

* Qutdoor or sunny places

* Small places with poor ventilation

. J

* Places subject to high humidity or conden-

k sation J

é )

+ Places exposed to corrosive, explosive or

L

* Dusty and dirty places

.

* Places exposed to fire or moisture

k flammable gases )

\.

J
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Power supply cord

- Use the supplied power supply cord for
power input. If any other cord is used for
unavoidable reasons, select one that has
electrical and mechanical properties

k equivalent to that. J

Avoid electric shock

~\

(- Be sure to shut off the switch on the power

switchboard before connecting the power

supply cord.

* Turn off the power switch of the EPO
2000S/EPO 2000X unit before connecting

output cables.

* Connect the protective grounding terminal
of the EPO 2000S/EPQO 2000X unit posi-
tively to the electric ground which ground

resistance is less than 100 ) .

* Do not touch by hand the chassis that is
not connected to a ground because a line
filter is incorporated in the power input

section.

+ Securely tighten screws and positively
plug connectors so that input and output
cords and other cables will not be un-
plugged accidentally. Also pay attention to
cord and cable placement to protect them

from treading and jerking.

Be alert to burning

a

~

Pay attention to prevent personnel from
direct touch on the exhaust port of the EPO
2000S/EPQ 2000X unit.

Be aware of electric shock and failure

a

+ Wiring in the input and output sections

~

If condensation comes into notice, wait
until the condensation disappears before

connecting the power supply.

Do not connect other wires other than the
grounding wire to the protective grounding

terminal.

Never put foreign matters or liquids in the
EPO 2000S/EPO 2000X unit.

should be carried out elaborately so that
the conductive part of the connection cord
will not be exposed.

J
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A CAUTION

Instructions on use

* Use the product within the specified range

of ambient temperature and humidity.
For operation : 010 40°C , 10 to 90%RH
For storage : -10to 50°C, 10 to 90%RH
For guarantee of performance:
510 357C, 50 +10%RH

(No condensation)

* Select a power supply to the EPO 2000S/

EPO 2000X unit in the rated range (single-
phase AC power supply of 48 to 62 Hz,
170 to 250 V).

* In order to maintain proper forced air cool-
ing, place the unit so that front and rear
sections will be 50 cm or more away from

walls for adequate ventilation.

* An EPO 2000S/EPO 2000X unit consumes
electric power of about 2800 VA at the maxi-
mum. This means, the input current will
be approximately 16.5 A if the power sup-
ply voltage is 170 V. Therefore, select a

power supply with sufficient capacity.

~

0-5
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CAUTION ]

¥
@ Attention! ‘j

2R R SR N

This note on the product or in the manual indicates information to
avoid hazard which the life or body of the user is subject to during

handling of equipment.

This note on the product or in the manual indicates information to
avoid damage to the EPO 2000S/2000X unit.

An instruction on operations in which users are likely to do wrong

things.

introduction of a function useful in some future occasions.

EPO 20005/2000X
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Hi, there. My name is "High-efficiency System Power Supply,
P-STATION/EPQ". Oh, this may be too long for you. Then call me "Epo”
in short. Before going to sections of detailed description, | will introduce
some of my fortes.

*  Just turn the dial to the desired spot, or use an external numeric keypad (optional) to enter
your desired value. This easy setting enables me to provide output voltage of 0 to 300 V in

AC or 0 to 424 V in DC with the frequency of 5 to 500 Hz as you desire.
T,

| supply clean and stable voltage.

*  Even if the load current fluctuates, | continue to

supply a voltage that is mostly constant and free

of distortion. Stability of output voltage versus

fluctuation to load is 0.1% (typically) or less.

* | provide stable output even in an adverse power

environment since the range of my tolerance to

power supply voltage is so wide (170 V to 250 V)
and | have a high tolerance ability against in-
stantaneous power interruptions; namely, the
maximum tolerance time is as long as 20ms typi-

cally.

Introduction @
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<Higher efficiency and less heating>
The efficiency is improved to the level of about 76% at the maximum. Internal loss at the rated

output (2 kVA) is as low as 1/3 of the traditional products (NF's P-STATION/series [Q]), namely,
about 600W.

<l am small and light, needing only a limited space.>

I weigh 25kg or so, approximately a half of conventional products. Thanks to the weight reduc-

tion, you can easily move me or transport me.

<| am ready to supply rush current.>
| can provide a flow of 2.8 times the rated current (in RMS value) for a short time, and even four

times at peak. Also can provide motor starting current without problem.

| can show you the behavior of rush current.>

Sine setting of the AC voltage phase is available in the range of 0¥ to 2707 in 90* increment,
you can observe the behavior of the rush current flowing to the load while changing the conditions.
In addition, my "peak hold" function allows you to observe the highest peak value of the current that

flowed at that moment.

<| can provide not only AC output, but also DC.>

Similarly to AC output, setting of voltage value (0 to 424 V) is simple. You can use DC output

when testing a DC/DC converter or the like.

Just connect EPO 2000X units with an optional system cable, and you can increase the system
capacity, and achieve three-phase, single-phase three-wire power supply with ease. Then re-
move the system cable, and you can retrieve an independent single-phase 2 kVA power supply
system. This function releases you from troublesome feeling when you want to change the

system frequently.

<l am provided with an interface for computer control.>
Two types are provided for standard: one is GPIB, a standard interface for instrumentation and

the other is RS-232, commonly incorporated in personal computers.

<You can abhiéve capacity increase and three-phase output easily> (applicable to EPO 2000X only).

EPO 20005/2000X
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When a package of product reaches you, check for
all items first. The package should contain the

following accessories:

[One unit of high-efficiency system power supply, EPO 2000S (or EPO 2000X), main bodyj

-
Three power cords (3m long 3.5mm? vinyl insulated cables) J

Vs

One instruction manual for "EPO 2000S/EPO 2000X" (this document)j
\_

-
One flat-blade screwdriver for input/output wiring J
\

If any of the above is missing, contact the company or the dealer.

® 1. Introduction






Name of parts

B In this chapter, | will explain the name of parts and controls
of your EPO 2000S/EPO 2000X unit.
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Operation panel

© 1] | v ]
O Oc
1- 100.0V 50.0Hz
O

] O O O O @ ®©

O O
COCOCD
COCOCD

| —

COCOCOCo :

o |[C_] )

Cooling air inlet

Master/slave connector
Used to enhance the
system ability by
combining two or more

Not provided in EPO 20008 units.

RS-232 connector

\
©|° °| q%:'; ®
I@[]I@ ® TR o[ )l ®
s Y s s s Y s Y s Y s e s s e s s s | s s s s s s | e | s | s
e | e | s i s i s | e | s s s | | s s | s | s s |
s s | s i s i s | e | s s s | s s s | s | | s s |
e [ e | e s s s | s s | s | | | s s e s { s s | s | | i s | s e
Y s | Y Y | e e e o s | e o s s i s s i e | s |
Y | s s | s s i i | | | | o e e e e s | s | s |
(e e e e e e s e e S| e e e e e e . e e
e Y | | i i e s s i | i s || Y s o oo o s s e | s |
[ | o | wowanas | s | o | i | s— | n—  — s so— s | o | . | asmwm § Su ) S | S5 | S | S | S | s | s
S N i | s | s | v | s | s { s | | s | s { s s i S| s | s | s | s | s o [ ot |
s s T o e s s { e s | s | e s | | e s s | | e | s s s {
®| 4 ,LINE '?\l l®| | b TPt | ®
INPUT A
®
: E o [ -
] ‘
o) / @

\( Power cord clamper ]

Output term

Power input terminal ‘ Protective grounding terminal

inal

Confirm the range of Connection is essential. Use supplied
input rating. screwdriver
Use supplied screwdriver for for wiring.
winng.

Cooling

air
outlet

® 2.Name of parts @
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Operation panel

Qverload lamp Connect numeric keypad

(optional) here.

Key lock Turns on when voitage
indicator lamp | | range is being switched.| | | Toggles ON/OFF of
\ / output.

100V v 200V KEYxLOCK Buév OFF
QUTAUT RANE - W —
1 188.8Y 58.08Hz
MEAS L1 168.8Vrms  208.08Arms
O S MDA
O o O O
(__vourae » (C_ FREQUENCY )
Caeme S Cuwr Dy Cwse
(CLisYNe ) (CINTERFACE ) (C LOGAL )
(preseT ) (CHemory ) (CKeviok ) i ENTER )
o 7= ]

[ENTER] bution Rotary dial

See chart beiow Quits procedure Increases/decreases
for details. of setting entry. setting value and

Indication of output
voltage range

Moves cursor when
rotary dial is used for
setting.

selects setting item.

Selects a
measurement
parameter.

Put the system in
"peak hold" mode.

Selects phase of
measurement.
Sets output
frequency.

Used for seftings
in compensation
mode or phase

mode.

Sets the value for
the limit.
Sets the output
voltage. QUTPUT RANGE
100V,

Selects
AC/DC for
output.

=/ HEASURE
SEL /. PEAKHOL

Synchronizes the
system to the line. LINE SYNC

(_PRESET ). { MEMORY ) ( KEYLOCK )

Used for
interface-related
seftings.

Single press on this button Stores and Sets key lock
recalls the data in Address 10 recalls data in function.
of the memory. memory.

EPO 2000S/2000X



Installation and Connection

M This chapter is provided for preparation for starting
use of the unit. Please read instructions for installation,
and then also read instructions for power connection and
different procedures so that the system will be ready for
use.
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To ensure safety, use the product in a power supply environment that meets the foliowing condi-

tions:

O Use a power supply that meets the rated range (single-phase AC of 48 to 62 Hz, 170 to
250 V).

(O An EPO 2000S/EPO 2000X unit consumes power of about 2.8 kVA. This means, the input
current will be approximately 16.5 A at the highest if the power supply voltage is 170 V.

Confirm that the planned power supply has a sufficient capacity for the requirement.

(O For connection of power supply, use the supplied power cable or another cable that has the

same size or thicker diameter.

(O Pay ample attention to screw tightening and placement of cables so that the power cable will

not be unplugged or loosened accidentally.

3-1

® 3. Installation and Connection @
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Be sure to connect the protective grounding terminal @ positively to the electric

ground which ground resistance is less than 100 Q to avoid risk of electric shock.

A WARNING

Electric shock will be caused if you touch the chassis that is not connected to the ground
because a line filter is used in the power input section.

Be sure to connect the protective grounding terminal before plug in the power cord.

EPO 2000S/2000X
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Be sure to shut off the power supply on the power switchboard before connection in order to

avoid risk of electric shock.

Connection to power input terminal

Use the supplied power cable to place 200 V power supply wiring from the power switchboard to
the power input terminal on the rear panel. Indications of L, N and @ are marked on the power
input terminals. If the power switchboard used is such that one of two conductors is grounded,
then connect the grounded pole to the N terminal and the ungrounded pole to the L terminal,
respectively. If the power switchboard has a single-phase three-wire structure, then use the 200 V
phase between the 1st and 2nd phases for connection instead of using the neutral conductor (or

grounding pole). Be sure to connect the protective grounding termina! as well.

A WARNING

Be sure to shut off the power supply on the power switchboard before connection in order to avoid

risk of electric shock. It is also essential to connect the protective grounding terminal positively.

Connection to output terminal

Output is insulated from the power input.

Both of Hi and Lo of output are insulated from the chassis. Also the Lo terminal can be connected

to the chassis for use.

A WARNING

Turn off the power to the EPO 2000S/EPO 2000X unit before safe connection of output.

Memo
The internal circuitry of the EPO 2000S/EPO 2000X unit controls the output terminal voltage to be
constant at the set voitage. As a result, the load regulation at the load end is affected by the

impedance of the wire to the load.

Use a wire with a proper length (not too long unnecessarily) to connect the output terminal to the
load and ensure that the terminal connection is made positively without potential ioosening. Use

an output cable with nominal cross section of at least 3.5mm?2 or so.

® 3. Installation and Connection @



@ UOl}0BUUOY pUeB Uole|elsu| 'S @

Cable connection to screwed terminal biock

This type of terminal accepts a stranded wire of 3.5mm? to 8mm? or a single wire.

Do not carry out any terminal treatment. However, take care so that the tip of the stranded wire will

not go through the terminal. The proper tightening torque is 1.8 [N - m] (ca 18 [kgf - cm]).
Procedure of connection
(1) Strip off 11mm of insulation.

(2) Use the supplied screwdriver to loosen the screw on the terminal and widen the cable port to

the maximum.
(3) Insert the conductor of the cable.

(4) Tighten the screw with the driver.

Special screwdriver

@Tightening direction
Turn clockwise.

@Releasing direction
Turn counterclockwise.

A WARNING

® Be sure to turn off the power before starting connection in order to avoid the risk of

electric shock. Note that the metal part of the screw is not isolated from the terminal

N

~ N\ warninG ~
® When using a stranded wire, directly insert the copper wire as it is. Carrying out termi-
nal treatment by soldering in particular may cause the contact section to heat abnor-
mally, likely to burn the cable or terminal.
\. J
~ /\ WARNING )
® insert only one cable to a terminal to avoid a risk. If two or more wires are inserted, they
are likely to become loose or come off by a pulling force.
\. J
~ AN\ caumion )
® Use the supplied screwdriver in wiring operation to ensure positive fastening without
damaging the slot of the screw.
\. _/

EPO 20005/2000X
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Select a proper cable referring to the table below that shows the relationship between

cables and allowable current.

Allowable current for two-core vinyl cabtyre cable
* For VCT cables as per JIS C 3312

(At ambient temperature of 30°C or below) (At ambient temperature higher than 30°C)
Nominal cross section| Allowable current * Multiply the allowable current value shown in the left
[mm=] [A] table with the reduction factor in the table below
2 22 Ambient temperature Reduction factor
3.5 32 [°c] to allowable current
5.5 42 30 1.00
8 51 35 0. 91
14 n 40 0.82
22 95 45 0N
38 130 50 0.58

* From JEAC 8001-1986

Relationship between cable length and voltage drop (JIS C 3307 IV cable)

* Use of too long cable causes a voltage drop due to the excessive cable resistance.

S AN 38mm _ S
NER - * The diagonal lines indicate

30 N LI the cable length at which
14mr voltage drop is 0.5 V due to
wiring resistance.

N \ * Values in the rectangle ]
10 N \\\ £ ) < - indicate the cross section
£, Y N . omm’
= C NI X AN NC of the conductor.
5 [NOIR S N
<@ b, \ \ A, \\
2 NN XN NN

N

AN Y@AN N

yan
AVARYAVe
/

20 30 50 100
Current [A]

® 3. Instaliation and Connection @
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In case of one EPO 2000S/EPOQ 2000X unit to use, connection should be made as shown in the

diagram below:

Power input

Clamper

Output

o Hi

O Lo

!

Supplied cord

& WARNING

Use clampers in the power input section in particular to fix the cord so that the cord will not

be disconnected accidentally, avoiding electric shock and failure.

EPO 20005/2000X
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Master ouT

(One system cable (optional)]

Power

switchboard with
single-phase 200
V, 33 Aor higher

L o=

P

Now

1t

@O—ﬂ‘-:

A WARNING

Use clampers in the power input section in particular to fix the cord so that the cord will not

be disconnected accidentally, avoiding electric shock and failure.

® 3. Installation and Connection @

3-7



@ UOI19BUUO)) puUe UolE|EISU| 'S @

(two system cables (optional))

Power

switchboard with
three-phase 200
V, 30 Aor higher
— =) H'
Lo
=0 Th
Power
switchboard
with single-
ghase 0V,
0 A or higher
L o=
Nows—T
| F——
o I —
— M\ caumion D
Fix the system cable by tightening the screws on the shield case securely.
\. J
~N
Use of power input unit or output parallel unit for connection
With a "Power Input Unit" (optional), it is possible to receive a single-phase 200 V power
in package and supply the power to a system consisting of up to three units.
With an "Qutput Parallel Unit" (optional), it is possible to connect up to three unit outputs in
parallel to supply output from a single terminal block.
\. J

EPG 20005/2000X
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oLl
olL2
L3
0 N
- ol

L
—

1

/ﬁ wo system cables (optional))

0UF

out

Use star connection for output. Deita connection cannot be used. Be sure to connect Lo

£
o
Q
®
5
Q
c
- — ()]
]| =
2
[ o m
e ””_H_ © Py ” M_ 2
¢ MIEE | g : . i
= + | » N -
T 1 1 = 5
[ o
= S
Q «
Q.
2 e
£ L
[+ %
) ; = 2
2 f o =
® W = °
‘S 1 = 3]
o = bt e < £
Q& 0 2 BaZE|| O Q © £
2 gE @ ol SexE| |2 = 4 2
© 8 = 0| =2ENs
o = O | o5
86« =1 Wohf.m%A
288 =&3563
£E3E= ('I\
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|
|

wire load, make star connection as shown in the dia-

To deal with a three-phase three
gram using the terminal block or similar, then connect the load to L1, L2 and L3.
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Master out

[One system cable (optional)]

AT, D 8
—_. = = |

Power
switchboar
d with
single-

hase 200
/'33A0r ol
higher o N
L O O L2
Ncy<:: ::ﬂDHT
D o3
il

& CAUTION

Fix the system cable by tightening the screws on the shield case securely.

EPO 20005/2000X
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Since an EPO 2000S/EPO 2000X unit can provide a voltage of 300 Vac (424 Vdc) at the maximum,

wrong operation may cause damage to the connected load or electric shock. Check the following

items before starting operation.

If this is the first operation of your unit, connect nothing to the output and you should try

rehearsal operation referring to the instruction manual.

Are you sure with the output connection? Confirm that proper cables are used to the maxi-

mum current.

Are you sure with the power input connection? Confirm that our specified cables are used.

3-11
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Fundamental Use

- for beginners -

B In this chapter, | explain fundamental
use of the system.If this is the first time
to use the system for you, please read
this chapter first.

— @ Attention!
This chapter particularly describes a system of single-phase 2 kVA (one EPO 2000S/EPO

2000X unit is used).

With an enhanced system that combines two or three EPO 2000X units, operation is partly
different. For this configuration, refer to Chapter 6 "Use of Enhanced EPO 2000X System -
increase the system output capacity or use units in a three-phase or single-phase three-wire

configuration -".
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B CPowerswich)

[ This side tums on the power
supply when pressed.

This side tums off the power
O supply when pressed. po

Turning on the power

% <] @ss the[lside of the power swit@

Ali lamps light up and the display shows a
running message.

OVER-
100V 200V KEYLOCK BUSY LOAD

Turning off the power

)

Then a normal screen appears on the
display.

100V OFF

<:| Gress the O)side of the power swit@

All indications go out. Cooaling fan [> Complete stop comes
continues running for a moment unti ....

several seconds later.

N\

J
—
= Just after the power energizing, the settings are those stored at Address 1 of the memory.
You can enter familiar settings in Address 1 of the memory for your convenience in operation.
= You may turn on the power switch again when the cooling fan is running after power turning off. This causes no
& problem. )

® 4. FundamentalUse @
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t00v 200v keviock susy QYER OFF ON  orron

100V/200V

Selects output o O O @ ©
voltage range D D)

) C D ( D

) C ) C D

D C D) C D C D

Wmmmmwwm_mmmmmwmmw?mmmmmmmmmmmmmwmmm

100V/ 200V

@ Every pressonthe (O) button toggles the range i @ Select the desired voltage range for
between 100 V and 200 V. g output.
i
i
¥ Vel i, g 2§ ¥,
00V 200V KEY LOCK BUSY i 100V 200V KEYLOCK BUSY
i
Mok, T e g I T
P % HO S I
i

R GNR OFR OER ATR OR R R OFR iR O aRD SR O R O O G O R O R SR Of G R G OR O O O O O G 90 9B

G LS Vg

[ \ f@ Attention! ~

BUSY keeps lighting during the selection The maximum output current depends on the
process; any button operation is not accepted at selected range.
the moment.
Voltage range Oufput range
100V 200V KEYLOCK \Bbég 100 Vrange < 150v
CEaS < 20A
< 300V
T 200Vrange < 10A

» When the range is changed, the output is turned off.

+ Ifthe setting of output voltage is out of the range of 100 V range, the 100 V range cannot be selected. Lower the
voltage setting first before changing the range.

EPO 2000S/2000X
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100v 200v Kevloek susy QYER- OFF ON  oFFioN

Moves cursor fo left

Use this button to O 0 O Moves cursor to right
select output voltage B
D C D
D D Sets the value
> —
Quits the setting
procedure

mmmmmmmwmmnmnmmwmm?mmmﬂmmmmmmmmmmmmm

@ Press (_VOLTAGE ) and the voltage ; @ Press (<) and (®) to locate the cursor.

indication blinks.

i
i
| o
100V 200V KEYLOCK BUSY %;ZRD‘ OFF ON  OFFiON § \ ‘ /
vitviy i HS R
I R o .-
S ! / 1 1\
i 4 | I
§
@ Turn to set the voltage. i @ Press to quit the setting
| procedure.
i
Clockwise turn increases the value. i
Counterclockwise tum decreases the value. g
§ 100v 200v KEviox Busy Q¥ER OFF ON  oFFion
& """""
g/ PR R
i
§

R D GNP P G O R R O O O GR R G O OR O oD R O O TP P G 0 OF G R SR O R O aR O OB

\
How to tumn the rotary dial
[Moderate turn] [Quick turn]
/ \ / \
- _/

4-3
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toov 200v Keviock pusy QYER- OFF ON  oFFioN

£ H . Moves cursor to left

FREQUENCY A
Use this button to set Moves cursor fo right
frequency

Sets the value

Quits the setting procedure

_mmmmmmmmm_mmmmmwm?mmmmmmmmmmmmmmmmm

Press (CFREQUENCY ) and the frequency ; @ Press(€)and (®) to locate the cursor.

indication blinks. ]
¢
i f—
to0v 200v Keviock susy Q¥ER- OFF ON  oFFioN ' /
vV iy ; ......
f1aN E AN
" )
@ Turn to set the frequency. § @ Press CENTER)) to quit the setting
§ procedure.
Clockwise turn increases the value. g
@ Counterclockwise turn decreases the value. §
i 1oV 200v kEviock Busy QVER OFF ON oFFioN
l o ols
- g
: LY §
LR . |
i
i

D NS D D CND NG OND OND O OND GED NS GRD Nt GUh N O G ot CEP GNP oD oD O oD oD D N oNR o oliR OnD oD S O E

EPO 2000S5/2000X
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100v 200v Kevlock Busy OVER- OFF ON

LOAD

O o O O
C ) C D
COCDOCD
CoOCoOCD
CoOCoOCDc

@ Every press on toggles the output

between ON and OFF.

S EAVERSAr:

OFF [ON]

Fh i EE A

Output is ON

-

ON keeps lighting.

N

OFF [ON|

F i

(OFF/ON)

- ey G G SN ORb ORh O R O GED o

4 A

BUSY keeps lighting during switching
process.

LY T

Output is OFF
4 A

OFF keeps lighting.

LN B

OFF |[ON]| (oFFioN)
PEWRS

4-5
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100V 200V KEYLOCK BUSY OFF ON OFF/ON

Overload lamp
@) @)
C D C
C D C D C
C D C D C
O« ) (

When output current exceeds the rated value, or if the output is short-circuited accidentally, control restrains
the output current. The overload lamp keeps lighting during output restraint and the output voltage
waveform is distorted.

This protective function will be automatically released when the cause is eliminated.

When a high current flows, for example, on motor startup, the system is temporerily set in an overload
atate.

When the current decreases to the rated value or lower, the normal output is restored, with the over load
famp going out.

However, the system may turn off the output to protect the intemal circuit depending on the degree of

\ overload. /

EPO 20005/2000X
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LOAD

100V 200v KEYLOCK Busy OYER- OFF ON  OFFiON

Indicates measurements

Selects subject for H i g
measurement HERS L1 TEE LY s
\;_MEASURE—
SEL  PEAKHOLD L1/L2/L3
O © O O @ ©
C D (

SEL
Every press on () changes the

indication of measurement in turn.

1w0v 200v keviock pusy QYER- OFF ON  oFFrioN

¢

easurements are shown in the bottom Iine\
of the display. The user can carry out

setting while monitoring the real output

value shown in the measurement field.

The display shows the following values in
turn:

[RMS values of voltage and current]

[Peak values of voltage and current]
[Apparent power and effective power]

\[Power factor] )
/[Example] @MS values of voltage and currenD \
» MEAS L1 100. 1Vrms 19. 2Arms
CPeak values of voltage and current)i
MEAS L1 141. 6Vpk 27. 2Apk
CApparent power and effective poweD i
MEAS L1 1. 92kVA 1. 92kW
}
MEAS L1 PF_1.000

\

a1, al,

~ @ Attention] ———

Attention! )

= The measurement range is
automatically changed by
detection of the peak values of the
voltage and current RMS values.

- The measurement range cannot

be fixed.

* Voltage and current are measured

properly only when the frequency
is in the range of 40 to 500 Hz.

- Effective power is measured

properly only when the frequency
is in the range of 45 to 65 Hz.

J

\. J

= The display shows the peak

value in positive or that in
negative whichever is greater.

= Apparent power and power factor
are determined through calculation

from other measurements.

® 4. FundamentalUse @
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100V 200V KEYLOCK BUSY %ﬁ%‘ OFF ON  OFFION

Moves cursor to left

LIMIT

Sets limit values for
setting range

Quits the setting procedure

Setting of limit values can limit the setting range of output voltage and output frequency. f the user sets in advance a limit(s)
according to the allowable input range of the connected load, it can prevent failure of the load caused by application of
excessive voltage or other factors.

Three types of limits are available for setting: upper limit to output voltage, upper limit to output frequency, and lower limit to

output frequency.

~

/

Once a limit value is entered, press ( ENTER ) to quit the setting procedure, and the display retums to the
normal screen. If you want to enter another limit setting, then press (__LIMIT ) instead of ( ENTER )and go

to the next limit entry.

EPO 2000S/2000X
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Setting an upper limit to output voltage

mmmmmmmmmmmmmmmmmm?mmmmmmwmmmmmmmmmm
Press (CLIMIT ) , and the display showsa  § @ Press (€) and (®) to locate the cursor.
screen for setting an upper limit to output .
voltage.

100v 200v keviock susy O¥ER OFF ON  oFFON

rmmmmmmm

R R AEND NRD SHNR RN NN R R QNN GNBR GNRR ANNG ST NP ANND SR P

@ Turn to set the desired upper limit to

the output voltage.

Clockwise tum increases the value.

Counterclockwise tum decreases the value.

g oRNe NE0 NS SHRG CNHD SN GNP GO CHND SN SUNNR GNNY GRG RN OO SO

<j Press to quit the setting

procedure.

R R WP P W SN w89

{

et §
]l I L LA §
4 : g
§

&

mmmwmmmmwmmmmmmmm

Setting an upper limit to output frequency

mmmmmmmmmmmmmmmmmmwmmmmmmmmmmm-mmmmm
While the display keeps showing the screen @ Press (@) and (») to locate the cursor.
for setting an upper limit to output voltage, 0

press , and the display shows a
screen for setting an upper limit to output
frequency.

100v 200v Keviock Busy OYER- OFF ON  oFFON

----------
2
------

™
~

A4
R D R S0 SR O O R O D O 050 OFR O O O am 88 mmmmmmmmmﬂ‘mﬂmmmmm

Tumn to set the desired upper limit to |
the output frequency. ?
Clockwise tum increases the value. § _

§ Press (LENTER) to quit the setting
Counterclockwise tum decreases the value.

{ procedure.

i

i

§

¢

|

§

|

4-9
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Setting a lower limit to output frequency

mmmmmmmmmmmmmmmmmmwmmmmmmmmmmmmmmmmm

While the display keeps showing the screen i @ Press @ and @ to locate the cursor.
for setting an upper limit to output frequency, 0

press , and the display shows a

screen for setting a lower limit to output
frequency.

100V 200V KEYLOGK BUSY %i“D' OFF ON  OFF/ON

2
s e
axox um  eme

SN G gk SN GNB oD SR SR SR ORR B R O oER oER 9D O

E 3L s

i
|
i
|
|
|
|
i
|
L

S oI oD KRR G ORI GNID SN oNR SR ORI R GRR GND NP OER oED e

@ Tum to set the desired lower limit to

the output frequency.

Clockwise turn increases the value.

Counterclockwise tum decreases the value.

Press (_LIMIT Dor CENTER)) fo quit
the setting procedure and the display

returns to the normal screen.

1ov 200v keviock susy OYER OFF ON  oFFion

MERS L1

FrE.

R
e
SR NS O ORI ORI NI SRR R ORD O O O &5

0wmmmmmmmmwmmuwwww&mwmwwwmwwwwmmwwww

LS Vg LS Vg

~ @ Attention! N\ @ Attention! N
When setting a voltage limit value, you cannot specify a When the system is in a line-synchronized condition or
value that is lower than the already set output voitage. in DC output mode, setting a limit to output frequency
Similarly for output frequency limit value, you cannot is not available.
make setting that will exclude the then set frequency (In the above situation, only output voltage upper limit
from the intended range. can be set with (_LIMIT ) )

N AN J

EPO 2000S5/2000X
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- for advanced users -

M In this chapter, | will explain versatile use of the sys-
tem.
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Selects subject for ¥
measuremejnt 100v 200V KEYLOCK BUSY Qi OFF  ON Toggles the output
between ON and OFF

QUTPUT RANI ——MEASURE —
1mvnmN PEAK HOLD LI/L2/L3
© O O

VOLTAGE e O
Sets the voltage

Selects voltage range Moves cursor to left

AC/DC C D C D ( D)
Selects AC or DC mode C DR D ( D C D

Sets the value

Selecting DC output mode

WWWW“WMWWWW“WW“MWW?WWW%WWWWWNWWW“WWW

Pressing this button toggles Press to select the DC output
the output mode between AC and DC. mode.

OFF ON  OFF/ION

100V 200V KEYLOCK BUSY %%‘ OFF ON  OFFION

OFF ON  OFF/ION

HERS |1 EL B

SED S5 GEb S5 SNR SUb OB ONR oER G0N SRR 885

P NP SRR GNP SND GNP 0N KR NN RN GNP NN UNP ShEP P AP D SR G ONb R NP NS P NP G SO0 5D SN NP NP SRR R0 SN N S

8

N /-@ Attention! \

= The output mode cannot be switched to DC
when line synchronization is enabled.

= The output mode cannot be switched to DC
when the system is in three-phase mode or
single-phase three-wire mode.

= Output will be tumed off if AC/DC switching
operation is attempted while output current is

\ y \ supplied. y

« The unit supplies only AC current in AC output

mode and DC current in DC output mode.

@® 5. VersatieUse @



® O9sno|esisn’'G @

Setting an output voltage range

wmmmmmmmmmmmmmmmmm?mmmmmmmmmmmmmmmmm

100V/200V 8 100V/200V
This O button toggles the output voltage @ Press O to select the desired voltage

range between 100 V and 200 V. range.

LR PN Y

100V 200\(\ KEYLOCK BUSY
)

afie
100V 200V KEYLOCK BUSY
PN Y TEh

i
¢
¢
¢
i
¢
¢

..... Py PRI

N Tt S ars =

HE 'y O R T

HE T FO ORI

H H ' s e 30 5%

H H wen” 2s “sue .
mmmmmmmmmmmmmﬂmmmmimmmmmmmm-mmmm-mmm

o« ¥ »

e @ Attention! N

The maximum output current depends on the selected range as follows;
Voltage range | Maximum output power | Maximum voltage Rated voltage Maximum output current
100 V range 1270W 212.0v 141. 0V 9A
200 Vrange 424. 0V 282. 0V 4. 5A
\_ _J
N
For EPO 2000X units:
* The maximum output power and maximum output current in the above table are values for a single EPO 2000X unit
system. The values will be twice the shown values if two EPO 2000X units are used, and three times if three units are
used.
N Y,

Setting an output voltage

mmwmmmmmmmwmmmmmmm?mmmmwmmmmwmmmmmmm

Press(C_VOLTAGE ), and the voltage g @ Press (€) and (») to locate the cursor.

indication will blink.

100v 200v Kkeviock Busy OVER- OFF ON  orFioN

\MUTy

vers L1 4 dded S 6lon

o TR O oS R O 9y

[ ] 1)

mmmmmm-smmm-nmmmmmm-&mmmmmmmm-mmmmmmmm

¢
@ Turn to set the desired voltage. i @ Press to turn ON the output.

Clockwise turn increases the value.
@ Counterclockwise turn decreases the value.
Tt T
OFF
VRS

R R O O S O P O &R @R

essssssmmmmmwmmmwmmmmmmm&&mmmwmmmmmmmwwmmmm

EPO 2000S/2000X
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Using the measurement functions

- En GED CED ON oNp one CED oIh GRP G5 on ouh omw

SEL

i
Every press on () changes the § ( h
indication of measurement in turn. § Measurements are shown in the bottom
§ line of the display.
2 * Measurements of "Voltage", "Current" and
1oV 200y Keviock sy {gR5 OFF ON - OFFoN i "Power" are displayed when in DC output
FRE R T NIy ! mode.
H H : v'. " o
MERS LT 1] 1u'1£ TLER g \. J
~
[Example] (Mean value of voltage and current)
MEAS L1 110. 1V 7. 8A
Effective power 1
MEAS L1 0. 86kW
« 1. o ¥
r @ Attention! ———— — Attentionl ——— -~ Memo ——

= The measurement range is
switched automatically.
- The measurement range

cannot be fixed.

+ Mean values are displayed for

voltage and current in DC
output mode, and AC

components are not measured.

- if the current contains an AC
component, a peak value will
be detected and this switches
the DC measurement range

to a higher range.

® 5. VersatieUse @
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1o0v 200v keviock susy OYER- OFF ON  oFFoN

MISC

@ O O O

C Y C >} |

C O COoOwmD Selects items
( ® > ¢ 0 (ENTER)
O D C 5 - '

Quits the sefting procedure
( 3\

This function selects a high or low level of the compensation sensitivity to maintain the output voltage at a
constant value against load current and its fluctuation.

If you select high sensitivity (or precision), then high-precision control is secured against the fluctuation of
load current, with the variation of the output voltage restrained to a low level. However, this tends to allow
unstable operation under a high capacitive load (e.g., capacitor).

If you select low sensitivity (or high stability), on the contrary, improved stability can be maintained under a
capacitive load although the output voltage fluctuates in a wider range.

The unit is set to low sensitivity (or high stability) on shipping.

Selecting low sensitivity (or high stability)

mmmmmmmmmmwmmmmmmm%mmmmmmmmmmmmmmumm

Press (__MISC ) couples of times until an @ Turn the dial and select HSTB.

output compensation mode setting screen
L} | | i
VI Ty

appears.

100V 200V KEYLOCK BUSY ?‘éig' OFF ON  OFF/ON

ANENE

R b G GG GER R GNk Rl GREL Nk GRR aED O ORD R aFd ams

HMER

s { afory m; : \

B,

Press (_ ENTER ) to quit the selection

procedure, and the display returns to the normal
screen.

100V 200V KEYLOCK BUSY %ﬁg' OFF ON  OFFION

MEAS 11 TEE B s B mE

%mmmmmnmmmm?mmmmwmmmm

G s GRS GIOH GGGl GRS GBS GONGRR ONMGD QMG NG GNP GNENE SHND GURD WP MG BB

EPO 2000S/2000X
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Selecting high sensitivity (or precision)

mmmmmmmmmmmmmmmmmmymmmmmwmmmmmmmwmmm

Press {(_MISC ) couples of times until

an output compensation mode setting

®

OVER-
100V 200V KEYLOCK BUSY LOAD

screen appears.

OFF ON  OFFION

\\17,

7/ ;ern‘ AN

s

R NS GNP WD SN aREp EER

i .
" @ Turn the dial and select PRCN.

RN

\‘\ ;/’

[

A1 1y N

[ N T

uuwmmmammmmmmmmmmmm&wmmumwmmmmmmmmwmm

¢
@ Press (_ ENTER ) to quit the selection §
procedure, and the display returns to the normal i
¢
screen. §
toov 200 Kkeviock susy Q%R OFF ON  orrion g
HEFR d
i
mmwwwmmmmmmmmwmmmm§
N ™
[Stability under capacitive load) If a line filter is used in an RF anechoic chamber, select
The upper limit of capacitive load that allows stable high stability mode.
control is about 5 ¢ F in precision mode. In high
stability mode, the unit allows stable control up to
150 4 F or so.
J J
~
To reduce waveform distortion near a voltage peak
under the load of the capacitor input type rectifier, use
the equipment in precision mode.
- _/

® 5. VersatielUse @
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to0v 200v xeviok susy QR OFF ON  oFFioN

Stores data in memory
and recalls data

Selects memory address to
be stored or recalied.

Recalls the contents in
Address 10 of the memory
by a single action. GREGEY) WEWRY ) (ENTER)

ENTER

Establishes the settings

This function stores setting values or statuses. Pieces of data are stored in the incorporated
memory backed up by a battery, and they can be recalled as necessary.

Storing settings

mmmmmmmmmmmmmmmmmmymmmmmmmmmmmmmmmmm
@ Press (MEMORY) once, and a store g Tumn the dial to select the desired
execution screen appears. § memory address (from 1 to 10).
i
i —
100v 200v Keviock Busy OXER OFF ON  oFFiON I 1\ \ , /'
NV2RN
PRRAMETERS 19 tom.oUrme Cd. g 4/ i\ \
i
L

HED G D D SN SR O R 5 S D D T D O 95D O O WD RO WAD WS WD R GER TR R 5D o5 @R O D 28D D W

@ Press ( ENTER ) and the current status is i - @ Attention! ~

stored and the display retums to the normal g
§ | The unit has eleven memory addresses from 0 to 10.

screen.
§ | Addresses 1to 10 allow the user to store a desired
s specified status.

OVER-
100V 2000 GO BUSY [ogp  OFF ON. oFFion i The user can recall Address 0 to reduce all setfings in the

§ | memory to those set on shipping. Address 0 does not
§ | allow the user to store any data.
i

5-6
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Recalling settings

smmmmmmmmmmmmmmmmmmymmmmmmmmwmmmmmmmm

@ Press (MEMORY) twice, and a recall e @ Turn the dlal‘to select the desired

execution screen appears. memory address (from 0 to 10).

* Repeat pressing (MEMORY) , and the

display shows in turn a store execution screen, a

toov 200v keviock Busy QUER- OFF ON  oFrion

\/r

el iy

FARAMETERS

3
§
§
§
§
recall execution screen, and the nomal screen.  §
§
i
i
¢
§
§

mmmmmmmwmmmmmmmmmm&wmmmmmmmmmmmmmmmmm

@ Press ( ENTER ) and the data at the

@ The botiom line of the display shows the

phase mode, output voltage, and output address is recalled and then the display
frequency stored at that address. returns to the normal screen.
+ Phasemode: 1 ¢,2 ¢,and 3 ¢ stand for single-
phase, single-phase three-wire and three-phase,
respectively.

100v 200v Keviook susy SYER OFF ON  OFFioN

100V 200V KEYLOCK BusY OVER- OFF ON  oFFiON OLER

LOAD

[ S HERZ L

i
§
i
i
i
§
i
§
{
{
{
i
§
§

D GED GED O 5D D S U WS OND OND NP oD oD Wb T e wp O O O O O 0 O U O oD U O O U5 U o5 S5 e

Recalling at one action with preset key

mmwmmmmmwmmmmmmmmmui

@ Press (PRESET) , and the data stored at

Address 10 is recalled. Store your favorite {or frequently used) settings or

status at Address 10. You can press (PRESET

[Example] to retrieve the data immediately.

toov 200v Keviock Busy QUER- OFF ON  oFFroN

B 8 s

i
i
i
i
i
|
i
¢
{
i
i

D D OND NP 4D O 4D O O O O O O O O O S S %

® 5. Versatie Use @
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Retrieving on-shipping settings

oy oN Rk G Nk Nk ONn GNR OND O O O O R O OB o o

|
i

Recall Address 0 of the memory fo reinstate  §

the unit into the status of settings made on ;
i

g

shipping.

O OO GO COUIOD CNIOR CONO OOUGED OOUOER GOIGR OOODOR QOCEOGC QOGOOG OOOMMSC UGB GOMND OO GO0 GMERR

~

When the unit is powered, the seftings stored at

~

Address 1 are automatically recalled. Thus, if the
status of normal operation is stored at Address 1,
you will be released from the setting works every

time in the beginning of operation.

~ (& Memo

Use of the optional numeric keypad enables the
user to recall any of Addresses 1 to 9 with a single
button action.

This will be useful in operation of inspecting power

voltage range.

J/

EPO 2000S/2000X
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Setting items for memory storage and on-shipping settings

Setting items On-shipping settings
Output voltage range | AC 100 V range

DC 100 V range
Output voltage AC 0.0V]

DC 0.0[vdc]
AC voltage setting mode Phase-voltage setting
Output frequency 50.0[Hz]
Selection of AC/DC output mode AC output mode
Output compensation mode High stability
ON/OFF of line synchronization OFF
Resetting frequency from line synchronization 50.0[Hz]
Limit value Upper limit to AC phase voltage 300.0[V]

Upper limit to AC line-to-line voltage (three-phase)| 519.6[V]

Upper limit to AC ling voltage (single-phase three-wire) | 600.0[V]

Upper limit to DC voltage 424.0[Vdc]

Upper limit to frequency 550.0{Hz]

Lower limit to frequency 5.0[Hz]
Power-on phase when output is ON O[deq]
Phase mode Single-phase mode

[ @ Attention! \

When any memory is recalled, the output is always tumed OFF for safety reason. Depending on settings, however,
memory can be recalled with the output maintained ON. This function can be used to quickly change the output
voltage or frequency against the load.
(Settings for memory recall with the output kept ON)
©Before and after memory recall, the following parameters must be the same:

(1) AC/DC output mode

(2) Line-synchronization status

(3) Output voltage range

Attention!

« In an EPO 2000X unit, you cannot recall the address at which different phase mode is stored. Such operation
will be ignored.

» Note that contents in the memory of the master unit will be cleared when system cable connection is altered.

® 5. VersatileUse @
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Toggles the output
between OFF and ON.

PEAK HOLD

100v 200v Kevioek eusy Q¥ER OFF ON

Switches the measurement
indication to peak hold.

Selects items

T
SEL “PEAK HOLD L1/L2/L3
O O 9 O

Quits the setting procedure

This function can measure the amount of rush current flowing in a load such as a cleaner and air conditioner
that entails a rush current flow.

In addition, the user can observe the change in the flow of rush current because the system allows the user
to set the power-on phase at the time of output turn-on by the step of 90 degrees.

Setting the power-on phase on output turn-on

mmmmmmmmmmmmmnnmmm?mmmmmmmmmmmmmmmm-

@ Press MISC ) couples of times until a Turn the dial and select the

§
power-on phase setting screen appears. i desired power-on phase.
i
§ 1 i B
10y 200v KEviock susy OYER OFF ON  oFFioN i \ ‘ ’ /
vitrgp N\ | T B
¢
dobeged N g / i 1 4 \
f BN R )

mwmmmmmmmmmmmmmmwmrnnmmnw-mwnmmmmmmm

@ Press (_LENTER ) to establish the setting, and

the display returns to the normal screen.

You can select the power-on phase out of 0, 90,
180 and 270 degrees.

100V 200v KEviock eusy OYER- OFF ON  oFfion

HERS L {EE. B ms

R OGN WER GEE S SRR KR R SuE o

RSP GIRD WD R SREP SN MGP NEP NND GRED SND SND GED D P P D P 9

EPO 20005/2000X
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Using the peak hold function

mmmmmmmmmwmmmmmmmm?mmmwmmmmwmmmmmmmm

PEAK HOLD
@ Press O when the output remains turned @ Press the ( OFF/ON ) button to turn ON

OFF. the output, and the display shows the

* The measurement indication in the bottom line maximum value of the rush current that

i

i

i

i

of the display changes to peak hold (PEAK |
HOLD). §
§

8

8

§

§

flowed at the moment.

-
100v 200v Kkeviock Busy OYER ‘OFF ON  offioN 100v 200v Kkeviock susy QVER- OFF OFF/ON
SR ‘i
il A i ” i T :
MEARS L1 FERE HOLO . : FMERS LT FEAE HOLE TS 3

mmmmmmmmmmmmmmmmmm@mmmwmmmmmmmmmmmmm

PEAK HOLD §
@ Press O , and the display returns to the

normal screen. §
OVER-
100V 200V KEYLOCK BUSY LOAD OFF ON OFF/ON :
MEAZ L1 rms BT e i
mmmmmmmmmmmmmmmmmm@

~ @ Attention! \

This peak current holding function shows the maximum value out of the peak values detected during the five cycles
after tuming on the output.
Therefore, normal measurement may not be achieved if you try to detect the peak current through ON/OFF operation

on the load with the output being kept ON.

® 5. Versatile Use @






Use of Enhanced EPO 2000X System

- increase the system output capacity or use units in

a three-phase or single-phase three-wire configuration -

M With the optional system cable, you can combine up to
three EPO 2000X units to enhance the system capacity.
In this chapter, | will explain the necessary operation for
the above configuration.

LS Vg

Attention!

+ The operation described in this chapter is applicable to EPO 2000X only.
+ EPO 2000S units cannot be used in the system enhancement, not even through

combination of EPO 2000S and EPO 2000X units.
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-

Two combined EPO 2000X units can provide a single-phase/single-phase three-wire 4 KVA power supply while
three combined EPO 2000X units can provide a single-phase/three-phase 6 kVA power supply.

Number of Number of optional system : DC output
EPO 2000X units | cables requirid ’ Systems available mode P Remarks
9 1 Single-phase 4 kVA Yes
Single-phase three-wire 4 kVA No
Single-phase 6 kVA Yes
3 2 Three-phase 6 kVA No
Single-phase three-wire 4 kVA No The third unit is inoperative.

DC output mode is available only in single-phase mode.

Connection of system cable

In a system consisting of two or more units, one of EPQ 2000X units will be the master and others will be

slaves. The status of the master or slave depends on the connection of system cable.

Master Sve 1 Sawe2
ouT

1" Y——"1 MM~ ]

Phase mode

The phase modes of system include three modes: single-phase, single-phase three-wire and three-
phase. The phase mode of the system is shown on the master’s display.

Indication Phase mode
19 Single-phase
2¢ Single-phase three-wire
3¢ Three-phase

Once the units are connected with a system cable(s), the phase mode of the system can be changed on
the master unit. To change the phase mode, it is necessary to first make setting, then turn off the power and
turn it on again.

Restraints on memory

If the system cable connection is modified, the contents stored in the master's memory will be initialized.
However, slave’s memory will not be changed.

If the phase mode is modified, the contents in the memory will not be changed. However, the phase mode
at Adders 1 of the master unit will be rewritten with the phase mode that was newly set.

If the stored phase mode differs from the current phase mode, the memory cannot be recalled.

® 6. Use of Enhanced EPO 2000X System @
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6-2

If two or three EPO 2000X units are connected with an optional system cable(s), a
single-phase 4 or 6 kVA power system will be achieved.

Refer to Chapter 3 "Installation and Connection" first and carry out proper connection
over two or three EPO 2000X.

OVER-
100V 200V KEYLOCK BUSY LOAD

Calls a phase mode
sefting screen

ENTER

Establishes the setting

Turning ON/OFF the power

Turn ON the power switches on all EPO
2000X units.

The system will be available as a single-
phase 4 (or 6) kVA power supply, with only
the master unit being operable.

mmmmmmmm_mmmmmmmmmhmmmmwmmmmmmmmmmmm

~ ™
(Master's diSpIay> C Slave's display )
Normal screen
SLALE 81
F or
HEAS L1
* If the phase mode is not 1 ¢, then camy out the "Changing to L FLE B
B W L
single-phase mode" procedure in the following section.
N\ J

EPO 2000S5/2000X
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+ ¥

mwmmmmmmwmmmmmwwmm§
To shut off the power input, turn off the § 4 Attentiont I
power switch on each EPO 2000X unit. i + Power switches may be turmed on in any order.
§ However, all switches must be tumed on within 15
i seconds to secure normal startup. If you failed in
g this, turn off all switches then turn them on again
§ after several seconds.
i = Power switches may be tummed off in any order as
: well.
- N J

= Operation is performed only on the master's panel.

- On slave's panel, any operation will not be accepted.

Changing to single-phase mode

mmmmwmmmmmnwmmmmmm?mmmmmmwmnmmmmmmmm

Press MISC ) couples of times g @ Turn the dial and select1¢ .

until a phase sefting screen appears.

100V 200V KEYLOCK BUSY %ﬁg' OFF ON  OFFiON

\\/y
/7 \\

R R R O R TR O O OB TR O CR R O 6 O O a8 R R R O O Y O R G O GR R R oF O @R U8

e

FEAS L BB s

R D GNND QMR UNND WD WEMD LMD Hi

@ Press (CENTER ), and a message will i ~
prompt you: "Please RESTART". d The indication denotes the phase mode of

§ "single-phase”, "single-phase three-wire" and
g “three-phase” as follows:
! Indication | Phase mode

wov 200v Keviok susy OVER- OFF ON. OFFION g 1¢ Single-phase

i i 2¢ Single-phase three-wire
i 3¢ Three-phase

Sin

At this moment, any button is not operable.

@ 6. Use of Enhanced EPO 2000X System @
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mmmmmmmmmmmmmwmmmmg@ammmmmmmmmmmmmmmmm

Turn off the power switches on all g When all indications have
the EPO 2000X units. p disappeared, turn on all power
3 switches.
i
i
§
§
i
i
§
mmmmmmmmmmmmmmmmmemmmmmmmmmmmmmmmmm
i
@ The system is started in single- i
i
phase mode afresh. i
§
i
i
100V 200V KEYLOCK BUSY %ﬁg' OFF ON  OFF/ION §
§
H g
MERS 11 SR e i

WO NS D CEND URED SHND WIND NG LN WD VD WRD GNP GER ONR R UID W

o

~ @ Attention! ~

When the power is turned on, the system starts up with the contents stored at Address 1 of the
memory. Just after the change of phase mode, the phase mode field at Address 1 is rewritten with
the newly selected phase mode.

Store afresh the status of normal use into Address 1.

N\ J

EPO 20005/2000X
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( )

if three EPO 2000X units are connected with optional system cables, a three-phase 6 kVA power system will
be achieved.
The output voltage can be set via the phase voltage or line-to-line voltage.

Refer to Chapter 3 "Installation and Connection” first and carry out proper connection over three EPO 2000X.

\. J

L1/L2/3

100V 200V KEYLOCK Busy OVER OFF ON

LOAD

OUTPUT RA URE ——
i SEL PEAK HOLD, L1/L2/L3
&

Calls a phase mode
sefting screen

Establishes the setting

Turning ON/OFF the power

mmmmwwwmwmmwwwwwmmwmwwmwwwwwwwmmmmmm

Turn ON the power switches on all EPO The system will be available as a three-

2000X units. phase 6 kVA power supply, with only the

master unit being operable.

=R A R O O O O W

mm_mmmmmnmnmmmmmmm%mmmmmmwwmwmmmmmmm

4p

(Master's display) C Normal screen )

~

Normal screen

SLAVE @1

or

HERS L1 AN

x‘"s

s

* If the phase mode is not 3 ¢, then carry out the

"Changing to three-phase mode” procedure in the following section.

® 6. Use of Enhanced EPO 2000X System @
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mmmmmmmmmwmmwwwmwmg
To shut off the power input, turn off the § 4 @ Attention! )
power switch on each EPO 2000X unit. i - Power switches may be tumed on in any order.
§ However, all switches must be tumed on within 15
d seconds to secure normal startup. If you failed in
E this, turn off all switches then turn them on again
g after several seconds.
¢ = Power switches may be tumed off in any order as
g well.
S N J

» Operation is performed only on the master's panel.

- On slave's panel, any operation will not be accepted.

Changing to three-phase mode

mmmmummmmmmmmmmmmm?mmmmmmmmmmmmmmmmm

Press (_MISC ) couples of times : @ Turn the dial and select 3 ¢.

until a phase setting screen appears.

100V 200V KEYLOCK BUSY %ﬁg' OFF ON  OFF/ON

\\77
/AN

aER SR R R O R R OR OF G GR S Gf G O O G

Ef‘flz:#n;r?;::.

R R R R O O R R o OF O R R O O o5 OB aR

@ Press ( ENTER) , and a message will

I

mmwmwmmm&mm%mmwmwmmmm

prompt you: "Please RESTART" 4 The indication denotes the phase mode of )
"single-phase”, "single-phase three-wire" and
“three-phase” as follows:
Indication | Phase mode
1wov 200v keviock susy OYER- OFF ON  orroN 19 Single-phase
2¢ Single-phase tree-wire
el ‘F’E‘:'TFIF‘T 3¢ Three-phase

a

At this moment, any button is not operable.

EPO 20005/2000X
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mmmmmmmmmmmmmmmmmmgxmmmmmmmmmmmmmmmmm

Turn off the power switches on all é @ When all indications have disappeared,

the EPO 2000X units. turn on all power switches.

o o R TR a8 N O R R

mmmmwwwmmmmwmmmmmmrmmmmmmmmmmmmwmme

@ The system is started in three-
phase mode afresh.

10v zoov keviook Busy VER OFF ON  orFroN

HMERS LA

§
i
i
i
8
|
|
i
i
g
§

B SR GRR GER IR O O G O @ a5 OB W0 R O O Ok e

ot

Attention!

When the power is turned on, the system starts up with the contents stored at Address 1 of the
memory. Just after the change of phase mode, the phase mode field at Address 1 is rewritten with
the newly selected phase mode.

Store afresh the status of normal use into Address 1.

6-7
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Exemplary voltage setting: supplying three-phase 200 V output

R SN O O O O O O R OBD O D R R OR OR D R

100V/200V
Press O on the master unit to select the

voltage range.

« To supply three-phase 200 V (line-to-line voltage of
200 V) output, select the 100 V range.

¥ ¥

100V 200V KEYLOCK BUSY
S A

R R AR SR SR O oD O O O O O O O O O SN aEn

@ Repeat pressing on
the master unit, and the display toggles
showing a "Phase voltage setting" and
“Line-to-line voltage setting” screens
while the voltage indication blinks.

100v 200v Kevlock Busy OYER- OFF ON  oFF/ON

\::\:\.’ /LO;)

j"iE ./hj IR A GRS

e RN W N R G G oM SN NP HED AN ARG GED R O WS

@ Press@ and @to locate the cursor.

e GRG RNy 6N ON o O OXR O O SN G OGN Ok OGN Ok ANk o

@ Press to turn on the output.

* Now the system is ready to provide three-phase

OFF

\

D oD Eih o o0 N OND D D D D B N N O D S o

power.

¥ »

ion!
- Attention! ~

Line-to-
line voltage\

Vottage range | Madmum phase voitage [Kexim |ine-to-{ine voltage

100V range 150. OV 259. 8V
200V range 300. OV 519.6V
- J
(7 : )
Phase voltage seting

100v 200v xeveook susy OYER OFF ON  orFioN

HERS LA 11

<] Lin-to-fine voltage setting I

100v 200v KEvLock susy OVER OFF ON  oFFioN

3
i
|
i
i
i
i
i
i
i
i
§
!
i
i
i
i
i
i
i
g
i
i
i
|
i
i
i

/

rmmmwmmmmmmwwmmmmw

. .
§ @ Turn the dial to select the desired

] output voltage.

i

§ * To supply three-phase 200 V output, select 115.5V in
| phase voltage or 200.0 V in line-to-line voltage.

|

i

i

i HICHIC I ST

g I ERCE ML TR S

; li L1\ \

« If voltage setting is selected in line-to-line voltage,
then the normal screen and the upper limit to
output voltage are also shown in line-to-line
voltage.

= Line-to-line voltage setting is made in 0.2V

i

i

i

§

i

i

i :
i resolution.
{

i

§

:

EPO 20005/2000X
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Using a measuring function in three-phase configuration

This function measures and displays “RMS value of voltage and current’, “peak value of voitage

and current”, “apparent power”, “effective power”, and “power factor”.

It is possible to change the phase of measurement.

mmmmn-nmmmmmmmmmwmm?mmmmmmw-mmmmmmmmm

Every press on () shows in turn
different measurements in the bottom line

as follows:

SEL

100v 200v Kevioek Busy O¥ER- OFF ON  OFFON

LOAD

toov 200v KeYLock Busy OYER- OFF ON  offioN

100v 200v keviock susy OYER OFF ON  oFFON

100v 200v Keviook Busy OYER- OFF ON  orfioN

i
i
i
i
¢
§
i
i
i
¢
i
¢
:
i
f
i
i
i
i
¢
i

L1/L2/L3

§ @ Apress on O changes the phase of

measurement.

100v 200v kEvlock Busy QVER- OFF ON  oFFoN

ue USED ABRD ARUD BED D MHD UMD 4N SR AND D U SUND S SNy Ot Ak 4FD S0 O A0 5D NP WD IR 2R NP SED U W A NP A Ak

Different measurements are displayed one after another as shown below.

Measurement L
phase changes Indication of measurements
L1/L2/13
by press on 'y Vrms, Arms Vpk, Apk KVA, kW PF
L1-phase apparent power | L1-phase
A i L1-phase voltage, L1-phase current L1-phase effective power | power factor
L2-phase apparent power | L2-phase
Lj L2-phase voltage, L2-phase current L2-phase effective power | power factor
L3-phase apparent power | L3-phase
L3-phase voltage, L.3-phase current L3-phase effective power | power factor

L1-1L2 L1-L2 line-to-line voltage, L1-phase current
]
v
LZTL3 L2-L3 line-to-line voltage, L2-phase current
\\ v
L3-L1 L3-L1 line-to-line voltage, L3-phase current

Phase-total apparent power | All-phase power factor
Phase-total effective power

@® 6. Use of Enhanced EPO 2000X System @
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Different functions in three-phase mode

Output limit setting

If the normal screen is shown in line-to-line voltage, the upper limit to output
voltage is also indicated and can be set in line-to-line voltage.

DC output mode

Not available.

Storage function

Recall is not possible to the address at which different phase mode is stored.

Setting the power-on phase on output tum-on

L1-phase power-on phase can be set.

Peak current retaining function

Measurement is available similarly to that in single-phase mode. The phase
of measurement can be changed as well.

Phase indication and phases

Slave 2

L3

Master @

wLag by 120°

|7 Slave 1

Lag by 120°

EPO 20005/2000X
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[ A

If two EPO 2000X units are connected with an optional system cable, a single-phase three-wire 4 kVA power
system will be achieved.
The output voltage can be set via the phase voltage or line voltage.

Refer to Chapter 3 "Installation and Connection” first and carry out proper connection over two EPO 2000X.

\. J

L1/L2/L3

OVER-
100v 200V KEViOCK BUSY Ton OFF  ON

100V/200V

ouTPUT —— MEAGURE ——
1oov12oov SEL PEAKH 2 mu/m
® ®

VOLTAGE

Calls a phase mode DO CH D Ry

sefting screen Establishes the setting

Turning ON/OFF the power

mmmmmmmn-nmmmmmmwm?mmmmmmmmmmnmmmmnm

Turn ON the power switches on alt EPO The system will be available as a single-

2000X units. phase three-wire 4 kVA power supply,

with only the master unit being operable.

e GER R GNP 4P D Eh O O

mmmw”mmmmm-ﬂmmmmmmw%wmmwmmwmmwmwwmmmm

i

(Master‘s display ) ( Slave's display )

~

Normal screen

SLAVE 81

* If the phase mode is not 2 ¢, then camy out the "Changing to single-phase three-wire mode”

procedure in the following section.

@ 6. Use of Enhanced EPO 2000X System @
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¥ r

mmmmmmmmmmwwwmmmww@
@ To shut off the power input, tum off the ¢ 4 @ Attention! )
' i
power switch on each EPO 2000X unit.  § - Power switches may be tumed on in any order.
§ However, all switches must be tumed on within 15
¢ seconds to secure normal startup. If you failed in
§ this, turn off all switches then turn them on again
§ after several seconds.
{ * Power switches may be tumed off in any order as
§ well.
L N /

* Operation is performed only on the master's panel.

= On slave's panel, any operation will not be accepted.

Changing to single-phase three-wire mode

wmmmmmmmmmmmmmmwmm?mmmmmmmmmmmmmmmmm

@ Press(_ MISC couples of times until a 3 @ Turn the dial and select2 ¢ .

phase setting screen appears.

1oy z00v Kkeviock susy OYER OFF ON  oFFioN

LN 4

= L1 5, Bl pas. fdndo

CHR N0 R 40 4 O OO0 O OR P O O O R O O O O

@ Press ( ENTER ), and a message will

prompt you: "Please RESTART"

MEA

R SRR N0 OFP P O O O O O O O O O O P O

~

\

The indication denotes the phase mode of

"single-phase”, "single-phase three-wire" and
“three-phase” as follows:

Indication Phase mode
19 Single-phase
2¢ Single-phase three-wire
3¢ Three-phase

wov 200v keviock Busy QR OFF ON  oFFion

mmmmmmwmmmmmﬂgmmmmmmmmm

-
-

S EER GUR D GED SHD GNP OND OED oED UED N0 ONR GhD SUD aED oFR oER

At this moment, any button is not operable.

EPO 20005/2000X
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mmmmmmmmmmmmmmmmmm?mmmmmmmmmmmmmmmmm

Turn off the power switches on all i When all indications have
the EPO 2000X units. disappeared, turn on all power
switches.

R R AND EER NUD R NED WEh ONh S

mmmmmmwmmmmmmmmmmmrmmmmmmmmmmmmmmmmm

@ The system is started in single-
phase three-wire mode afresh.

100v 200v keviock susy OYER OFF ON  oFFioN

MERS L

i
i
i
i
i
i
i
i
£
i
i

D D NED GRp SN SND OND UER SR BN N SHD UED SRD SED R NUR W

LS V4

Attention!

When the power is tured on, the system starts up with the contents stored at Address 1
of the memory. Just after the change of phase mode, the phase mode field at Address 1
is rewritten with the newly selected phase mode.

Store afresh the status of normal use into Address 1.

6-13
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Exemplary VOItage setting: supplying single-phase three-wire 200 V output

100V/200V P .
Press () on the master unit to select i - Attention! ~
the voltage range. § Phase voltage
* To supply single-phase three-wire 200 V (line § Line voltage I/
voltage of 200 V) output, select the 100 V range. i
« ¥V, i
,1?(1V\ 200V KEYLOCK BUSY " Voltage range| Maximum phase volage | Maximum line voltage
i 100 Vrange| 150.0V 300. OV
I § 200Vrange| 300.0V 600. OV
whuam 0 Ten” % ! \ /
@ Repeat pressing ; /@hase voltage settingD
on the master unit, and the display $
tOggleS showing a "Phase voltage g 100v 200v xkeviock susy O¥ER- OFF ON  OFFON
setting” and "Line voltage setting" i ) i
screens while the voitage indication § L
blinks. § <] - .
100v 200v Keviock Busy OVER OFF ON  oFFioN 8 Line VOItage settlng
& \ \ ! F / / § 100v z00v keviok susy SYER- OFF ON  ofFioN
I l %"@Ur§5 EL B s i
P \d
mmmmmmmwmmmmmmwmmmhwmmmmmmmmmwmmmwmm
! o :
@ Press @ and @ to locate the § Turn the dial to select the desired
cursoar. i output voltage.
g * To supply single-phase three-wire 200 V output, select 100.0 V
in phase voltage or 200.0 V in line voltage.
§ in ph ! 00.0 Vin li I
I .
i
i
§
§
§
{

mmmmmmmmmmmmmmmmmm?wmmmmmmmmmwmmmmmm

@ Press to turn on the output. ; ~N
d - If voltage sefting is selected in line voltage, then the
% normal screen and the upper limit to oufput voltage
* Now the system is ready to provide single-phase i are also shown in line voltage.
three-wire power. § = Line-to-line voliage setfing is made in 0.2 V resolution.
§
OFF i
"""" : « If the user needs an AC power supply with 300 V
§ or higher voltage, then configure a single-phase
- G W e e e e e § three-wire system. This can supply up to line 600
Vac power.
- _J

EPO 2000S/2000X
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Using a measuring function in single-phase three-wire configuration

LTS

This function measures and displays “RMS value of voltage and current”, “peak value of voltage

and current”, “apparent power”, “effective power”, and “power factor”.

It is possible to change the phase of measurement.

wwmmm—wmmmmmmmmmmmmgﬁsmmmmmmmmmmmwmmmmm

SEL g L1/L2N3
Every press on O shows in turn i @ Apresson O changes the phase of

different measurements in the bottom line measurement.

as follows:

OVER-
100V 200V KEYLOCK BUSY OFF ON  OFFiON 100V 200V KEYLOCK BUSY %Ehg- OFF ON  OFF/ON

10ov 200v Kkevlock Busy QUER- OFF ON  oFFioN

1w00v 200v keviock Busy QYER OFF ON  orFron

100v 200v xeviook Busy QYER OFF ON  oFmon

i
i
i
i
i
i
i
I
i
i
i
i
i
I
I
I
i
i
i
i
i

e D GED GNP OND WD OO D VU GED OO0 50 G0 O D D O B O G G0 O OB O OB B O 6 B O U U O @ @ Em

Different measurements are displayed one after another as shown below.

Measurement
Indication of measurements
phase changeLsVLz/La
bypresson (O Vrms. Arms Vpk. Apk kVA. kW PF
i . L1-phase apparent power L1-phase
ﬂ L+] L1-phase voltage, L1-phase current L1-phase effective power power factor
L2-phase apparent power L2-phase
L2 . -
L + L2-phase voltage, L2-phase current L2-phase effective power power factor
\
N 19 et i Phase-total apparent power | All-phase
L1-12 L1-L2 line-to-line voltage, L1-phase current Phase-total effecive power power factor

® 6. Use of Enhanced EPO 2000X System @
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Different functions in single-phase three-wire mode

Output limit setting

if the normal screen is shown in line-to-line voltage, the upper
limit to output voltage is also indicated and can be set in line-to-line voltage.

DC output mode

Not available.

Storage function

Recall is not possible to the address at which different phase mode is stored.

Setting the power-on phase on output
tum on

L1-phase power-on [:Jhase can be set.

Peak current retaining function

Measurement is available similarly to in single-phase mode. The phase of
measurement can be changed as well.

Phase indication and phases

O L1

Master @

N
180°

Slave 1 9

O L2

EPO 20005/2000X
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mmmmmwmwmmmmmmmmmm@wmmmmmmmmmwmmmmwmm

@ Turn on the power switch.

+ Now a singular unit operation is available.

Disconnect the optional system
cable(s) and modify the output
cable connection.

i
§
i
i
(65" Refer to Chapter 3 "Installation and Connection”) :
i
i
i

mwmmmmmwwwwmmwwwwm&uwwwwmmmmmmmmmmwwm

LS ¥

Attention!

= When the system cable connection is changed, the contents stored via master's storage function will be
initialized.
« Contents in slave’s memory remains unchanged.

6-17
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Useful Functions

- versatile functions are ready for use -

Ml In this chapter, | will show you how to use advanta-
geous functions that EPO 2000S/EPO 2000X provides.
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With the optional numeric keypad, the user can directly enter values to set the output voitage, output

frequency and other setting items. In addition, memory can be recalled by a single touch on the keypad.

ACaution!

The numeric keypad must be connected prior to power charging. With the power being supplied,

connection or disconnection of the numeric keypad may cause malfunction.

Connecting the numeric keypad

~

With the power turned OFF, plug the

T

numeric keypad into the jack
located on the right of the operation
panel.

Turn on the power

switch.

FREQUENCY

VOLTAGE

OVER-
100V 200V KEYLOCK BUSY LOAD OFF ON OFF/ON

OPTION
O

4 )

Connect the numeric keypad here.

7-1
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Selecting operation mode of numeric keypad

Select either of two operation modes of the numeric keypad.

The "1OKEY" mode allows the user to directly entry the value of output voltage, output
frequency and other items (this mode is selected on shipping).

The other "RECALL" mode can recall the contents stored in the memory by a single
button touch on the numeric keypad. This mode is effective in sequential tests under
preset conditions.

- J

mmnnmmmmmmmmmmmmmmrmmwmmmmmmmmummmmm

@ Press (_ MISC ) couples of times until a @ Turn the dial and select either of

numeric keypad operation setting screen "{0KEY" and "RECALL".

appears.

100v 200v Keviock Busy SVER- OFF ON  oFFoN

LOAD

Press to establish the selection,

and the display returns to the normal screen.

/ toov 200v Keviock Busy QYER- OFF ON  oFFioN

/
[

R R R O R SR TR R 6N R O O O O O O OB OB

mmmmmmmmmmmmmmmmmmrmmwmmmmmmmmwmmwmm
B

—

If "1OKEY" is selected for operation mode, numeric entry is available for the following setting items:

* Output voltage (phaselline/DC) « Output frequency
« Upper limit to output voltage (phase/line/DC) - Upper limit to output frequency « Lower limit to output frequency
+ Storage memory number * Recall memory number

= GPIB address

N J

EPO 2000S/2000X
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Operation in numeric entry (10KEY) mode

The following section describes operation by taking "output voitage" and "memory
recall address" as example.

Setting the output vo{tagez by numeric entry

wmmmmmmmmmmmmmmmmm?mmmmwwmmmmmmmmmmm

Press to show the output

From the numeric keypad, enter the desired value
voltage setting screen. for setting (values appears in the bottom line).

Example: To specify 100.1 V, enter on the keypad.

|I| @ @ |:| |I| on the keypad.

100v 200v Keviock Busy OUER- OFF ON  oFFiON

100v 200v kevlock Busy QYER- OFF ON  oFFoN

Ll ERIHE s

b

- ¥

~ @ Attention! ~

Dissimilar to setting on rotary dial, just numeric entry

@ Press on the keypad to establish

the entered value.

*Here, press| ENTER | on the keypad instead

of that on the operation panel, does not establish the entered value.

Be sure to press | ENTER | on the numeric

keypad at the end of entry.

100V 200V KEYLOCK BUSY %ﬁg' OFF ON  OFFiON

MizAs L TR B s B B s

§
i
i
§
§
§
i
i
§
g
mmmmmmmmmmmnmmmmwm?mmmmmmmmmmmmmnmmm
g
§
§
§
§
i
i
i
i
i
i

- J

D NN HNND NP GHNMD AN KNG BUGID MND BN SRED GIED UKD ND NND WO WHD WD

Memo —

Even if you attempt to set a value that is out of
the sefting range or a value that exceeds the
upper limit to the output voltage, numeric entry

"Memo —
ffyou press (. ENTER ) on

the operation panel during value
sefting on the numeric keypad, the

~ Memo —\ /—

If any wrong number is
entered, press the slash
button. This cancels

the last entered number
and allows you to continue

numbers that have been entered so far
will be discarded. The output voltage

setting. setting prior o starling this setting will fhat have been entered so far will be discarded
become effective and the display and the display refums to the output voltage
\_ AN returns to the normal screen. VAN sefting screen. .

is accepted. However, when your press

ENTER | onthe keypad, the numbers

® 7. Useful Functions @
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Setting memory recall address by numeric entry

mmmwmmmmmmwmmwmmmmg@mmmmmmmmmmmwmmmmm

Press twice to show the memory g @ From the numeric keypad, enter the
recall setting screen. ] desired value for setting (values appears
§ in the bottom line).
: Example: To specify 2, enter
3 @ on the keypad.
10ov 200v Kevlock Busy QYER- OFF ON  oFFoNn i 100v 200v keviock Busy QUER- OFF ON  orFon
\IJY, '
PRRAMETERS 19 tmeou coebd™ ; e

Lo wn w2
mmﬂnﬂnummm“ﬂﬂ“mmmuwm%mmmm“mmummmu“ummm

@ Press (_(ENTER).

* You may press either ( ENTER ) on the

operation panel or on the numeric keypad to

100v 200v keviock Busy QYER OFF ON  oFFioN

i

|

|

|

|

) §
establish the entered value. g
§

§

¢

§

i

4

NS GNEM UNES CHED GIND GUED GHED GHND NI WIS LD GED SN O D GND BED R

- Memo N Memo — Memo —\
If any wrang number is entered, If you press ( ENTER ) on Even if you attempt to set a value that
press the slash button. This the operation panel during value is out of the setting range numeric
cancels the last entered number setting on the numeric keypad, entry is accepted. However, when

i this recalls the memory at the yourpress | ENTER |the
and allows you to continue address of the numbers that keypad, the numbers that have been
setting. have been entered so far and entered so far will be discarded and
the display returns to the normal the display returns to the memory

\_ _/\_screen. J \_ recall setting screen. )

EPO 2000S/2000X



X0002/50002 044

Operation in memory recall (RECALL) mode

D D WED W GNP WS WED THD SN0 oW WEh ONR WU GmD ONd aUm s R

Press the desired memory address for
recall.

Example: To recall memory 3, then enter

B

R G OEEN WD ORD NS GRD O NP GUD NP RN N0 oun NN G ANR due

You do not have to press
to recall memory dissimilar to numeric
entry of output voltage.

On the other hand, you cannot correct
wrong entry of memory address on

the keypad.

i
i
i
§
§
§
i
i

\

Recalling the contents in memory by a sihgiévzbutton touch on the numeric keypad

4 3
This numeric keypad operation can recall

memory at Addresses 0 to 9.
<::| To recall memory address 10, press

(PRESED-

Similarly to memory call on the operation panel, some
memory cannot be recalled depending on the conditions of
AC/DC, phase mode (single-phase/single-phase three-
wire/three-phase) and other factors.

For further information, refer to Chapter 5 "Versatile Use - for

advanced users -".

J
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100v 200v keviock ausy QYER- OFF ON  oFF/ON

Selects items

LINE SYNC

Quits setting procedure

This function synchronizes the output frequency to the frequency of the AC power supply fine. Synchronization
is available to the power supply fine in the range of 48 to 62 Hz frequency.

itis possible to specify 50 Hz or 80 Hz for the reset frequency at the moment of disabling the line
synchronization.

Enabling line synchronization

mmmmmmmmmmmmmmmmmm i
@ Press ,and the systementersa~ § . S
status of enabled line synchronization and a i " If line synchronization is switched between
line synchronization screen appears. § ON and OFF with the output supply being
g kept ON, the output will be tumed OFF.
100v 200v kevioek susy OYER OFF ON  oFFioN g
i
i
§

N G % D O R GRS W R ®

@ Press , and the system quits the

status of line synchronization and the display
retums to the normal screen.

100v 200v keviock Busy QVER- OFF ON  oFFioN

7-6
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Setting the reset frequency at the line synchronization OFF moment

mmmmmmmmmmmmmmmmmmfnmmmmmmmmmmmmmmmmm

@ Press (__ MISC )couples of times until a @ Turn the dial and select the reset

screen for setting the reset frequency at the frequency at the line synchronization OFF

line synchronization OFF moment appears. moment.

100V 200v Kevlock susy QYER- OFF ON  oFFioN

LOAD
AV T,

AR G D S SN WP WD GBI NN KRR BRI

muuumwm_mmmmmmnmmuymmmmmmmummmmmmmmm

Press to quit the selection @

procedure, and the display returns to the
Frequency of 50 or 60 Hz is available

normal screen.
' for setting.

100V 200V KEYLOCK BUSY %ﬁ“o' OFF ON  OFFON

FERE L 6K ¥

G ouge Gih GHp WHE GNP G R CHNR GNP QEER G

R RN S R QNG GG G OND G O R NG QN O NN SR ok R

¥,

Attention!

If the frequency setting range defined by the setting of frequency limiting value(s) does not contain

the range from 50 or 60 Hz, line synchronization cannot be enabled.

@® 7. Useful Functions @
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10v 200v Keviock Busy OYER OFF ON  oFFioN

@) o O O
C ) ¢ )

e

C ) C ) C ) \
C ) ( y D G ENTER

Quits setting procedure

Selects items

A beep is issued for warning if any impermissible setting is attempted or when the system
suffers overload. This function can be disabled if the beep warning is not necessary.

Enabling/disabling beep warning

mmmmmmmmmmmnmmnmmmwmmwmumwmmmmmmmmmm

@ Press (__ MISC ) couples of times until a @ Turn the dial and select "ON"

beep warning setting screen appears. or "OFF".

100v 200v Kkeviock susy SYER- OFF ON  oFFion

LOAD
\\NVrs

\\'77
/AN

i
i
{
¢
¢
¢
|
i
i
i
mmmmmmmwmmmmmmmmmmgmmmmmmmmmmmmmmmmmm
i
!
i
i
i
§
i
i
§
i
i

BE LT IEEEr s Lol iy b

iz

@ Press (ENTER )to quit the selection @

procedure, and the display retums to the
"ON" for enabling beep warning.

normal screen.
"OFF" for disabling beep warning.

1oov 200v Keviock susv QYER- OFF ON  orFoN

JEL s B EFE s

MEAS 11 i

Gk GRD ANy ONh o O GRh G I G aRD ok OGNk G BN ANk OB AR

EPO 2000S/2000X
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OVER-
toov 200v kevioek eusy QPR OFF  ON

OFF/ON

Quits setting procedure

This function prevents settings from accidental modification caused by wrong operation.

Enabling key lock

wmmwwwwmmmmwmmwwmmg&»wwwwwwmwwmwwwwmmw

i
m Press (KEY LOCK) to show the key lock i @ Turn the dial and select "ON".
N’ ?

setting screen.

LOAD

i
¢
¢
¢
100v 200v KkEviock Busy OVER- OFF ON  ofFioN §
i
i
i

MEAS L1

mmmmmmmmmmmmmmmmmm?mmummmmm_mmmmmmmm

Press to quit the selection ¢
procedure, and the display returns to

the normal screen.

100v 200v xeviock eusy Q¥R OFF ON  orrioN

FEAS L1 LBl LA s

i
i
{
i
i
i
i
§
§
¢

R e R TR ONh D 4D GNP D GED W ONP D WD BN SN AN A

\\77
/7N

7-9
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Disabling key lock

mmmmmmmmmmmmmmmmmmwmmmmmmmmmmmmmmmmm

@ Press (KEY LOCK) to show the key

lock setting screen.

toov 200v Keviock susy QYER- OFF ON  orrion

o f e

MEAS L1 8,8 mE el S

@ Press to quit the

selection procedure, and the
display returns to the normal

screen.

to0v 200v Keviock Busy OUER- OFF ON  oFFioN

Flfes LA

i
i
i
i
i
i
I
i
i
i
mmmmmm--mmn-mmmmmmr
i
I
i
i
i
i
i
i
i
i
i

R OREY GONEh SNEN GBUN GRUN GHMU GHMED GND JHNY GRND NN GEND OB D oih b Sy

LS Ve

@ Turn the dial and select "OFF.

o b YR GNh B NP ORD GNP G Nk O AEh b GG N NS il

Attention!

When the key lock function is ON, the system accepts only the operation to disable the key lock
(i.e., operation of (KEY LOCK) , (CENTER ) and rotary dial).

EPO 2000S/2000X
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EPO 2000S/EPO 2000X units can operate with a 100 V power input. However, the output capacity is limited
to about 800 VA.
Power supply from 100 V wall outiet can energize the system for check of operation or can be used for

contribution to stabilizing 100 Vac.

Operation with nominal 100 V input means a power input voltage range of 85to 132 V.

1,

Attention!

Operation with nominal 100 V input limits the output capacity to about 800 VA. If the output exceeds

this level, the system will limit the output, with the overload lamp lighting up.

® 7. Useful Functions @






GPIB Interface

M In this chapter, we will discuss the GPIB interface.
| will firstly explain about preparation and setting to those

users who use programs.
Secondly, I will give elucidation to those who create

programs.
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P-STATION/EPO can control most of functions that are operated from the panel using GPIB.

If functions can be controlled by GPIB, then they can be controlled also by RS-232 except some
other functions.

Actual operation or programming depends on the programming language on the contorller side
or the GPIB driver.

For further information, see their respective instruction manual and related documents together
with this manual.

Functions that cannot be operated via GPIB

® Turning ON/OFF of power supply

¢ |[nitialization to on-shipping settings

® Switching between GPIB and RS-232

® Setting of GPIB address and message terminator on sending occasion

e Setting of baud rate, parity and character length of RS-232

Functions that can be controlled via the GPIB but cannot be operated from the panel

¢ GPIB proper functions (e.g., status byte, remote/local etc.)

Applicable specifications

e Conforming to IEEE standard 488.1-1987

® Interface functions (See the table below.)

SH1 Provides all functions of source handshake
AH1 Provides all functions of acceptor handshake

T6 Provides functions of basic talker, serial poll and listener-defined talker-releasing; does
not provides talk-only function
L4 Provides functions of basic listener and listener-defined listener-releasing; does not

provide listen-only function

SR1 Provides all functions of service request
RL1 Provides all functions of remote/local
PPO Does not provide parallel poll function
DC1 Provides all functions of device clear
DT Provides all functions of device trigger
Cco Does not provide controller functions

8-1
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Connect a GPIB cable that meets the specifications to the GPIB bus line.

With a GPIB cable that meets the specifications, connect the GPIB bus lines. Before connection

to the bus, turn off power to all devices connected. Securely tighten the connector fixing screws to

prevent loosening.

Gris Efj: """"""

of

afr

Connection of GPIB cable

Attention!

When two or three EPO2000X units are connected to enhance the system, connect the GPIB

connector to the master.

When using GPIB, follow the general instructions listed below.

Connection or disconnection of GPIB connector with the power supply turned on may dam-

age the equipment. Turn off the power to all devices that are (to be) connected to the bus.

To enable GPIB functions, turn on the power to all devices connected to the bus.

Up to 15 devices can be connected to the bus including the controlier.

When determining the cable length, make sure it does not exceed the following length:
The length of a cable between devices must be 4m or less.
Total length of cables must be 2m multiplied by the number of devices or 20m
whichever is shorter.

Assign a different address to each device connected to a bus.

Assigning the same address to two or more devices may not only cause the devices to

operate abnormally but also damage the devices.
A terminator (delimiter of message) must be unified in a system.

If the terminator is different between the talker and the listener, the system may not function

properly.

EPO 20005/2000X
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OVER-
Toov 200v KEvlock Busy Qoii OFF  ON OFF/ON

Moves cursor to left

INTERFACE

Displays
GPIB-related (D D 0 =

) Selects items or sets
setting screen. (G values

Quits the setting procedure

To use the GPIB interface, connect to the unit to the computer with the GPIB interface cable and

carry out “Selection of interface”, “Setting of GPIB address” and “Setting of terminator”.

o

Selecting the interface

AR

RER ERD SR IER OND NP N OFR R IR OED OER NP omp GUh R ONs 9 R TR OND GNP NP NP S50 R R SN OUD CER TR R oED S

@ Press (INTERFACE) to show the interface setfing screen. @ Tum the dial to select "GPIB".

+"GPIB" is selected on shipping.

OVER-
100V 200V KEYLOCK BUSY Tin OFF ON  ( OFFON

TR

e v i e S i i i e i i i s s i s i v v i v ol v i v

§
f
i
i
i
i
i
i
§
i

s

Setting the GPIB address

Ry ORY ORb O BN oD ORr OFD D oND oN oND JRn SN SN Omr Omr Wy R CEUE TR OER O ONR O O an O O O | o O 8BS

. Press (INTERFACE) fo show the GPIB address Press @ and @ to locate the cursor.

\\ 7/

L[\

R R R AR R D O U 2R O G OR 4O D S5 R R R O IR O oD NP 255 JED IR D O O O O oD O 0D O .

OVER-
100V 200V KEYLOCK BUSY LOAD OFF ON OFF/ON

i
i
§
g
i
é
i
{
i
i

8-3

® 8.GPIBInterface @



@ ddeuddIdD 8 @
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S0 N Gt SN SRR KUKE SHNG SNl iR SN SN GO Gtk GUNS GoNie G0N Gl S
Select a desired one out of 0 to 30

@ Tum the dial to specify the address.
addresses.

§

£

§

§

¢ <:] Number "2" is set on shipping.
- i

§

§

§

§

SNNR GGk S dBMOR QHNR OMG OMD GO GONRR GRONMG SUOHS oM Qe GO QNGH GRNRE GNRG G

Setting a terminator

@ Press (INTERFACE) to show the GPIB ‘ @ Tum the dial to select the desired
terminator setting screen. g terminator.
|
|
10ov 200v keviock Busy QR OFF ON i .............
TV, S (T T
i i HETEH
LAWY g
i
wmmmmmmmmmmmmwmwmm?@mmmmmmmmmmmmmmmmm
@ Press (NTERFACE) or (ENTER) to ¢ G
establish the selection and the display returns §

to the normal screen.
Select one out of terminators: CR+LF, CR and

LF.

£

§

i

i

100V 200V KEYLOCK BUSY %ig' OFF ON 8
s i

i

i

:

R NGB NN GNIDE GHER QNN NN COMR MR CNND oNGR GIIR GHIB SER OND WEE ANB B

«fr

Attention!

¢ GPIB and RS-232 cannot be used simultaneously. Select one interface to be used.

* GPIB is selected as the default interface (on-shipping setting).

« During a remote operation using GPIB, any keys other than (LOCAL)(local mode) and (OFF/ON) on the operation
panel cannot be operated. can only be used when the output is OFF for an emergency stop.

EPO 20005/2000X
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LOCAL

Sets a local state.

100v 200v kevioek eusy QYER- OFF ON  (oFrioN
P @D
REM lamp DS

Remote state

With REN (Remote ENable) set to TRUE, sending a program message from the GP1B controller

will put the unit in a remote state and cause the REM lamp on the panel to light up.

Local state

This unit remains in a local state until it receives control from the GPIB controller. All keys can be
operated from the panel in the local state.
To set the unit in a local state from the GPIB controller, select either of the following two:

¢ Specify the GPIB address and send a GTL interface message.

¢ Set REN (Remote ENable) to FALSE.

Setting the system to "Local lockout”

It is also possible to operate{ LOCAL)from the panel to set a local state, but the operation varies
depending on whether "Local lockout” (LLO) is set or not.

e When LLO is not set.

In a remote state, only(LOCAL) on the panel is accepted and operating LOCAL puts the unit in a
local state.
¢ When LLO is set.

In a remote state, no key operations from the panel are accepted.

To set LLO, send an LLO interface message in the remote state. To release LLO, set REN

(Remote ENable) to FALSE.

¥,

Attention!

¢ The method of using interface messages varies depending on the GPIB controller (GPIB driver). See their
respective instruction manuals.

¢ L LOis generally used when it is inconvenient to carry out operations from the panel during GPIB coritrol, but if it
is preferable to enable panel operations in the case of abnormalities, etc., it is recommendable not to use LLO.

® 38.GPIBInterface @
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Outline of status report

When various events occur, a GPIB device can generally send a service request (SRQ) to the
controller for interrupt processing. The user can see the status at that moment by reading the

contents of each register.

Status byte

A GPIB device has some pieces of status data and they are summarized in the status byte of the

device.

Sending a service request

If a bit of the service request enable register is set to 1, then the system will send a service request

(SRQ) when the corresponding status bit of the status byte becomes 1.

Capture of an event

The situation of a GPIB device is shown in the condition register and its change is recorded in the
event register. If the corresponding bit of the event enable register is set to 1, each bit of the event

register will be summarized in the specific one bit of the status byte.

Grasp of queue situation

A GPIB device has a queue to retain the information of output waiting. The status byte contains a

status bit that indicates whether the queue has information or not.

P-STATION/EPO provides an MAV bit that indicates the queue situation of response message.

Memo

When a user wants to monitor the condition of a GPIB device, the user sometimes per-
forms serial poll or sends a querying message. These methods, however, are not prefer-
able because they apt to affects the operating speed of the controller {computer) and the
GPIB device.

In such situations, the user can extend the interval of query or use a service request in

order to enhance the performance.

EPO 20005/2000X
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A status byte register contains a summarized data of the situation of a GPIB device.

If a bit of a service request enable register is set to 1, then the system will send a service request

(SRQ) when the corresponding status bit becomes 1.
The user can read the status byte by using either of the following two methods:
s Serial poll
® Query via a command “?STB” (the response message will be in a decimal integer.)
Reading a status byte register will not clear the bits (except that the RQS bit is reset when serial
poll is performed).

Serial poll is a GPIB function in which the controller assigns an address to read the status byte of
each GPIB device. The method of describing a program depends on the language on the controller

side and the GPIB driver software.

In P-STATION/EPO, the service request enable register can execute setting and query using the
following message:
e Setting: by a command “SRE” (the data to be set is in a decimal integer and initial value is
“0".)
¢ Query: by a command “?SRE” (the response data will be in a decimal integer.)
The data to be set and the response data are decimal integers with addition of the weight of the

bit that was set to 1 of each register.

l Status byte register
Service
Request 0B | RS | ESB | mav | @ | @ [ Ees | Exs |
Generation

s(=)e¢
N\

r\'
o

5 | 4 [ 3 [ 2 | 1] o

Service request enable register

® 8.GPIBInterface @
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Bit

Weight

Description

0SB (7)

128

Operation event status register summary bit
If any of the effective bits of the above register becomes 1, this will be setto 1,

and if all of them become 0, then this will be cleared to 0.

RGS (6)

64

Request service bit
If a service request takes place, this will be set to 1 and if serial poll is performed,

this will be cleared to 0.

ESB(5)

32

Standard event status register summary bit
If any of the effective bits of the above register becomes 1, this will be set to 1,
and if all of them become 0, then this will be cleared to 0.

MAV (4)

16

Response message output enabled
If, answering to the querying message, a response is written in the queue,
enabling the output, this will be set to 1, and if the queue becomes empty, this
will be cleared to 0.

3

Always 0 (not used)

2

Always 0 (not used)

EES (1)

Extended event register summary bit
If any of the effective bits of the above register becomes 1, this will be setto 1,

and if all of them become 0, then this will be cleared to 0.

EXS (0)

Extended status register summary bit
If any of the effective bits of the above register becomes 1, this will be set to 1,
and if all of them become 0, then this will be cleared to 0.

EPO 20005/2000X
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The previous status prior to summarizing in a status byte register exists in several event regis-

ters. In every event register, exists a corresponding enable register, and summary into status byte

can be permitted or prohibited by bits.

Further, the event register will not be cleared to 0 even if the status byte register is read by serial

poll.
Unused E Unused E
: | Monitor output changed | 14 |
Under recall 11 | : [ (|
In detection of error 10 Measurement phase changed | 11 |
Under phase mode switching] | 09 | : =
Under output ON/OFF switching| | 08 | Voltage setting systen changed | 09 |
Under voltage range switching | | 02 | Line synchvorization released| | 03 |
Unused 01 | Phase mode changed 02 |
Unused | 00 | Output OFF | 01 |
Power shutoff | 00 |
Operation status register - -
Warning event register
058 | [07 Je— Power-ON bit [07] Unused 19
RQS | | 06 Unused 06 - .
ESB 05 | Command orror 05 Recall ended ﬂ
— - ] Recall started 08
MAV | | 04 Execution error 04 ——
—— Unused 07
03 Unused | 03 | ——
02 Query error 02 Unused | 06 |
EES 01 Unused _(T Phase mode switching ended | 05 |
Y Phase mode switching started | | 04
EXS | | 00 j&— 00 ]
Unused — Oulput ONIOFF switching ended | [ 03 |
- Output ON/OFF switching started |] 02
Status byte Standard event regster Voltage range switchingended | ] 01
register Voltage range switching started || 00
Unu:°>ed i | Operation event register
Warning event summary bit E <
Operation event summary bit | | 02 |« 5]
Fail event summary bit [ 01 | 4——-| Unu'sed :
Overload event summary bit| [ 00 [¢— — .
— Fail event released | 01 |
Extended event register | Fail event created 00
| Fail event register
Unused g Unused E
\ Fail cause created 01| AGC over load released [07]
Overload created | 00 | AGC overload created | 06 |
Extended status regist : —
l xonded Sialus regster | Overload released | 01 |
Overload created | 00 |
Overload event register |

8-9
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Standard event status register and related registers

The standard event status register is a register that is commonly given to every GPIB device that
conforms to IEEE-488.2 standards. This register expresses the condition of a device. (See "Bit

assignment of the standard event status register”.)
A standard event status register can be queried with the following message:
® ?7ESR (the response data will be in a decimal integer.)
Every bit of a standard event status register will be cleared to O when:
s A standard event status register is read.

Every bit of a standard event status register can be summarized into an ESB bit of the status byte

register by setting the corresponding bit of the standard event status enable register to 1.

A standard event status enable register can be set or queried using the following messages

where the data is the total of the weight of factors that are set to 1.
* Setting: ESE (the data to be set is in a decimal integer and initial value is “0”.)

* Query: 7ESE (the response data will be in a decimal integer.)

Standard PON | URQO | CME | EXE | DDE | QYE | RaC | OPC
event status register 1 6 5 4 3 2 1 0

&
.

ToESB
(status byte register)

Logical OR

Standard
event status

L
()¢

. PON URQ CME EXE DDE QYE RQC 0PC
enable register

EPO 20005/2000X
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Bit assignment of standard event status register

Bit (weight)

Mnemonic

Description

7(128)

PON

Power-ON
This is set to 1 when power is charged.
When it is read and cleared to 0, it remains 0 until the power is charged
again.

6(64)

URQ

User request
Always 0 (not used)

5(32)

CME

Message error
This will be set to 1 if any syntax error is detected in the program message.

4(16)

EXE

Execution error
This will be set to 1 if the program data is out of the setting range or
specified setting is not possible due to the current situation.

3(8)

DDE

Device definitive (or proper) error
Always 0 (not used)

2(4)

QYE

Query error
This will be set to 1 if any of the following occurs:
* Reading is attempted when the queue contains no response message
(RS-232 does not yield this error.)
¢ Queue capacity limit (256 characters) is exceeded.
* Anext program message was received when sending of a response
message to a query has not been completed.

1(2)

RQC

Request for control authority
Always 0 (not used)

0(1)

OPC

Operation completed

Aiways 0 (not used)

® 8.GPIBInterface @
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Operation status register and related registers

The operation status register is a register that indicates that internal processing is in progress.

This register can be queried by the following message:
* ?0SC (the response data will be in a decimal integer.)

Every bit of the operation status register changes from 0 to 1 when its cause or operation starts and

changes from 1 to 0 when its cause or operation ends.
Every bit of the operation status register is cleared to 0 when the following event occurs:
* |ts cause corresponding to each bit or operation ends.

Every bit of the operation status register can be summarized into the OSB bit of the status byte

register by setting the corresponding bit of an operation status enable register to 1.

An operation status enable register can be set or queried using the following messages where the

data is the total of the weight of factors that are set to 1.
@ Setting: OSE (the data to be set is in a decimal integer and initial value is "0".)

@ Query: ?OSE (the response data will be in a decimal integer.)

Bit assignment of operation status register

Bit (weight) Description

15

14

13 Always 0 (not used)

12

11(2048) Under recall

10(1024) Under detection of fail cause

Some causes may shut off the power to the power section in
order to protect the system. This indicates some causes have
been detected.

9(512) Under switching of phase mode

8(256) Under switching of output ON/OFF

7

6

5 Always 0 (not used)

4

3

2(4) Under switching of output voltage range
(1) Always 0 (not used)

Operation status register | 15 I _____ | 1 | 0 |

i ! !

& H !

|8 je—-F -
To OSB 8 k- ¥
(status byte register) et Q&D
----- + &

1 ]

[ ..
Operation status enable register l 15 ] . I 1 l 0 |

EPO 20005/2000X
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Extended event register and related registers

The extended event register is a reqgister to organize contents of several event registers. This

register can be queried by the following message:
e ?XEC (the response data will be in a decimal integer.)

When the logical sum of the warning event register, operation event register and fail event register

changes from 0 to 1, the corresponding bit of the extended event register will be set to 1.
Every bit of the extended event register is cleared to 0 when any of the following occurs:
* When a warning event register is read (corresponding bit only).

¢ When an operation event register is read (corresponding bit only).

When a fail event register is read (corresponding bit only).

When an overload event register is read (corresponding bit only).
¢ When a message CLS (Clear Status related registers) is sent.

Every bit of an extended event register can be summarized into an EES bit of the status byte register

by setting the corresponding bit of the extended event enable register to 1.

An extended event enable register can be set or queried using the following program messages

where the data is the total of the weight of factors that are set to 1.
* Setting: XEE (the data to be set is in a decimal integer and initial value is "0".)

* Query: ?XEE (the response data will be in a decimal integer.)

Bit assignment of extended event register

Bit (weight) Description

15

14

Always 0 (not used)

3(8) Warning event register summary bit
2@) Operation event register summary bit
1(2) Fail event register summary bit

o) Overload event register summary bit

Exiended eventregister | 15 | [ 1 [ 0 I

| I I

1 1
& ! !

¢—— 2_): le——--1 .
To EES .% —-- . v
(status byte register) S jfe——F—- - @
]+ - &

Extended event enable register I 15 I . | 1 I 0 ]
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Warning event register and related registers

The warning event register is a register that indicates an especially important operating state of a

device such as shutdown. This register can be queried by the following message:

e ?WSC (the response data will be in a decimal integer.)

Every bit of the warning register is cleared to 0 when either of the following events occurs:

e A warning event register is read

e A message CLS (Clear Status related registers) is sent

Every bit of the warning event register can be summarized into the corresponding bit (bit 03) of the

extended event register by setting the corresponding bit of the warning event enable register to 1.

A warning event enable register can be set or queried using the following program messages where

the data is the total of the weight of factors that are set to 1.

» Setting : WSE (the data to be set is in a decimal integer and initial value is "0".)

e Query :?WSE (the response data will be in a decimal integer.)

Bit assignment of warning event register

Bit (weight) Description
15 Always 0 (not used)
14(16384) After switching phase mode, sets monitor output to initial value. *1
: Always 0 (not used)
11(2048) When switching phase mode, changes selection of measurement phase to L1 phase. *1
: Always 0 (not used)
9(512) When switching phase mode, sets AC voltage setiing system to phase voltage. *1
: Always 0 (not used)
3(8) Line synchronization released
2(4) Phase mode switched 1
1(2) Output OFF
Output is tumed OFF for protection when an overload condition lasted for a
long time or similar cases. v
0(1) Power supply to the power section is shut off for protective measure.

*1 In the case of EP02000S or EP02000X, always set to 0.

To extended event register

Warning event registerl 15 I _____ [ 1] o l
o
o & ! !
2 VIR
S k—-- r«
an
e ®
e+ ; us &
1 1
I
Warning event enable register| 15 | . | 1 I 0
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Operation event register and related register

The operation event register is a register to notify the start or end of processing of a cause whose

internal processing time is relatively long. This register can be queried by the following message:
e ?0PC (the response data will be in a decimal integer.)

Every bit of the operation event register is cleared to 0 when either of the following events occurs:
e An operation event register is read
* A message CLS (Clear Status related registers) is sent

Every bit of the operation event register can be summarized into the corresponding bit (bit 02) of the

extended event register by setting the corresponding bit of the operation event enable register to 1.

An operation event enable register can be set or queried using the following program messages

where the data is the total of the weight of factors that are set to 1.
e Setting . OPE (the data to be set is in a decimal integer and initial value is "0".)

e Query . 70PE (the response data will be in a decimal integer.)

Bit assignment of operation event register

Bit (weight) Description

15

14
: Always 0 (not used)

1

10
9 (512) Memory recall operation ended
8 (256) Memory recall operation started
; Always 0 (not used)
5 (32) Phase mode switching ended *1
4 (16) Phase mode switching started *1
3 (8 Output ON/OFF ended
2 @ Output ON/OFF started
1 2 Range switching ended
o Range switching started

*1 In the case of EP02000S or EP02000X, always set to O.

Operation event register| 15 ] _____ ] 1 I 0
I |
: :
= & ! !
— 1 = -1 -
To extended event register § e e - N
Sl ©
o |
23 tmmmmn e s : &
1 t
[
Operation event enable register| 15 | . | 1 1 o]
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Fail event register and related registers

The fail event register is set when especially important problems (fail causes) are detected to

protect the internal circuit. This register can be queried by the following message:
* ?FLC (the response data will be in a decimal integer.)

Every bit of the fail event register is cleared to 0 when either of the following events occurs:

» A fail event register is read
e A message CLS (Clear Status related registes) is sent

Every bit of the fail event register can be summarized into the corresponding bit (bit 01) of the

extended event register by setting the corresponding bit of the fail event enable register to 1.

A fail event enable register can be set or queried using the following messages where the data is

the total of the weight of factors that are set to 1.

e Setting . FLE (the data to be set is in a decimal integer and initial value is "0".)

* Query - ?FLE (the response data will be in a decimal integer.)

Bit assignment of fail event register

Bit (weight) Description
15
14
: Always 0 (not used)
2
1(2) Recovery from fail (shutoff of power supply to the power section) cause
0(1) Detection of fail (shutoff of power supply to the power section) cause
Fail event register| 15 | "" [ 717 ] o |
| |
- P i 5
- 1% k¥ .
To extended event register _§ —--- rv)
T &
‘ S B €
[ ..
Fail event enable registerl 15 I L I 1 I 0 |
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Overload event register and related registers

The overload event register is a register that reflects the output overload situation. This register can

be queried by the following message:
e ?0VC (the response data will be in a decimal integer.)

Every bit of the overload event register is cleared to 0 when either of the following events occurs:
e Anoverload event register is read
¢ A message CLS (Clear Status related registers) is sent

Every bit of the overload event register can be summarized into the corresponding bit (bit 00) of the

extended event register by setting the corresponding bit of the overload event enable register to 1.

An overload event enable register can be set or queried using the following program messages

where the data is the total of the weight of factors that are set to 1.
® Setting . OVE (the data to be set is in a decimal integer and initial value is "0".)

® Query . ?0VE (the response data will be in a decimal integer.)

Bit assignment of overload event register

Bit (weight) Description
15 Always 0 (not used)
7(128) Release from AGC overioad condition.

Remote sensing AGC changed the condition of the unit from outside the
correction range to within the correction range.

6 (64) Occurrence of AGC overload condition
: Remote sensing AGC put the unit outside the comrection range.
: Always 0 (not used)

1(2) Releases from overload condition

o) Occurrence of overload condition

* Remote sensing AGC is not available in the EP02000X or EP02000S.

Related bits are always set to 0.

Overload event register| 15 | _____ I 1 0
| [
I 1
& ! H
DU (- "S— .
To extended event register B k—--- w
Bl G
~
----- + &
1 1
[ ..
Overload event enable register I 15 | o I 1 I 0 I
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Extended status register and related registers

The extended status register is provided with bits indicating fail causes or overload condition. This

register can be queried by the following message:
e ?7XSC (the response data will be in a decimal integer.)

Every bit of the extended status register changes from 0 to 1 when its cause or operation begins and

changes from 1 to O when its cause or operation ends.
Every bit of an extended status register is cleared to 0 when the following event occurs:
e The cause corresponding to each bit or operation ends.

Every bit of an extended status register can be summarized into the EXS bit of the status byte register

by setting the corresponding bit of the extended status enable register to 1.

An extended status enable register can be set or queried using the following messages where the

data is the total of the weight of factors that are set to 1.

e Setting . XSE (the data to be set is in a decimal integer and initial value is "0".)

* Query . ?XSE (the response data will be in a decimal integer.)

Bit assignment of extended status register

Bit (weight) Description
15
14
: Always 0 (not used)
2
1(2) Afail (shutoff of power supply to the power section) cause being produced
o An overload being produced
Extended status register| 15 | _:: ] 1 T o ]
I I
& 5 :
¢ g ‘____I\
To EXS g - ¥
{status byte register) Dle— (& |,
- < et b G &
[
Extended status enable register| 15 | | 1+ ] o |
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A program message is tentatively stored in the input buffer. When a terminator is received, the

message is interpreted and executed in the FIFO order. The input buffer has a capacity of 256

characters (i.e., 256 bytes) and nulis (O0OH) and terminators are not accepted in the input buffer.

When interpretation and execution are completed, the input buffer is emptied to admit the next

coming data.

If a program message that exceeds 256 characters is sent, only valid part of the message included

in the first 256 characters is executed, then an error occurs.

A program message consists of a header and a parameter. Messages can be sent successively if
each of them does not exceed the character capacity of the input buffer. The format of a program

message is shown below.

H

To send two or more program messages at a time, a semicolon “;" must be inserted between the

program messages.

Program messages are broadly classified into two categories of "setting messages" that execute

setting or operation directive and "querying messages"” that query status or settings.

Program message basic form

A basic format of setting message is shown below. This example sets frequency to 50 Hz and output

voltage to 100Vrms.

(Example of setting message) Sets frequency to 50 Hz and output voltage to 100Vrms.

FRQ 50 ; VLT 100

a bcd a bec

(Example of query message) Query of voltage measured value or current measured value

MVR ; ?MCR

a b b a

a: This is called a header. Both upper and lower case alphabets are available and even mixture of
them may be used. A query message is headed by "?".

b: This is a space to improve legibility. Any number of spaces or a null space may be used.

¢: Parameter section. This begins with a sign (+ or -), number, or a decimal point. When a sign is
omitted, control recognizes it as a positive value.

d: This is a semicolon (or a message terminator) to divide two or more setting messages.
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Setting messages

Data form in setting message

The following two parameter data forms are available:

¢ NR1 form

This is an integer type. A virtual decimal point is deemed to be placed at the end of the digits.
=+ DDDD

l—@ Leading zeros are ignored.

© Thessign is expressed by "+" or
Examples:  +01234
-50001
18

, and if omitted, it is considered to be "+".

¢ NR2 form

This is a real number type. A decimal point is expressed with a period ".“. Digits in the decimal places
may be omitted, and omitted digits are taken to be all "0". An exponential form can also be used.
4+ DD. DD
© Leading zeros are ignored.

© The sign is expressed by "+" or "-*, and if omitted, it is considered to be "+".
Examples : +0.1234
-50.001
1.8
1.00E+2
200

Querying message

This is a program message to query the status of selection, setting and other items. This is always

headed by a question mark "?".
If "talker" is specified after sending a querying message, the response to it will be output.

When two or more queries are made at a time, two or more responses will be output each divided
with a semicolon ";". A response character string exceeding 255 characters in total will produce an
error and no response is returned. [f a query is made without specifying the talker (receiving a
response) and a further query(ies) is made, then up to five responses will be stored. However, other

excessive data will be deleted from the oldest response.

Output format for response is shown below.

Itis possible to set ON/OFF of the header included in response data by a setting message of "HDR

1" or "HDR 0". When power is turned on, the header is set to ON (to output the header).
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[Form of response data to a querying message

The following three types of response parameter data forms are available:
¢ NR1 form
This is an integer type.
DDDD
© Numeral part of an integer
© Sign part, which is rull for a positive integer ad ™=’ for negative integer.
O The nuiber of digits of a parameter is the same for each autput information.
Example : RNG 1
This indicates that the output voltage range is set to the 200 V range.
e NR2 form
This is a real number type.

DD. DD
© Integer part of a real rutber, inevitably aontaining a decimal point ”.”.
© Sign part, which is null for a positive real number and "-* for negative real number.
Example : FRQ 50.0
This indicates that the output frequency is set to 50.0 Hz.

¢ STRING form

This is character string data using ASCII (ISO 7-bit) codes
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In general, a computer serving as the GPIB controller, etc. is expected to be free from the constraints

by specific processing and able to perform various kinds of processing simultaneously.

When a GPIB device under the control of the GPIB controller spends a long time for its internal
processing, if it stops communication (handshake) by attaching greater importance to message
exchange processing, the GPIB device can no longer perform other processing in the meantime,

resulting in reduced throughput on the GPIB controller side.

From this standpoint, when a specific message is sent from the GPIB controlier, P-STATION/EPO
continues to perform handshake as it is and stores the message in the internal buffer temporarily,
but does not interpret or execute it, which results in an execution error. Such a situation is called

"BUSY".
Duration of BUSY varies depending on the processing content, but is at least approximately 700ms.

BUSY is indicated by a BUSY lamp on the panel and it is possible to recognize BUSY by referencing

the status related register from the GPIB controller.

To continue setting after sending a BUSY-related message, refer to the contents of these registers

in the program and be careful not to send messages during BUSY.

BUSY related messages

Header| Function BUSY duration Caution

Duning overioad, etc., the output may be forcibly

OUT | Output ON/OFF switching Approx. 700ms tumed OFF for intemal protection and BUSY

occeurs in this case.

RNG | Selection of output voitage range { Approx. 700ms The output voltage range can be set for AC and DC

separately. When AC/DC switching is performed, if

the voltage range changes before and after the

DCM | AC/DC output switching Approx. 700ms switching, a range switching may occur producing

BUSY.

BUSY duration varies depending on phase mode

PMD | Phase mode switching Max. approx. 2s state before and after switching and system

capacity.

A change to any one of the settings above before
RCL | Memory recall Approx. 700ms and after a recall may produce BUSY.

To recognize BUSY state from controller

It is possible to recognize the start and end of the BUSY state by referencing the operation event
register. Likewise, it is possible to know whether BUSY is in place or not by referencing the opera-

tion status register.

@ Attention!

Also see a processing example included in the sample program.
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Commands are used in common when GPIB and RS-232 interfaces are used.

However, the function indicated by a header "STB" would be ineffective if the RS-232 interface is

used.

In addition, a space " " can be inserted between the header and the parameter of a command in order

to improve the legibility.

Setting of output voltage and output range
Header Function Parameter I?ata Form Default
Setting | Query
RNG | To select AC output voltage range | 0 : 100V range NR1 NR1 100 V range
1 : 200 Vrange
To select DC output voltage range | 0 : 100 V range NR1 NR1 100 V range
1 : 200 V range
VLT |To setAC output phase voitage 0.0t0 300.0 NR2 NR2 0.0 [Vrms]
Unit; [Vims]
Resolution: 0.1 [Vims]
To set AC output line-to-line voitage | 0.0 to 519.6 NR2 NR2 0.0 [Vrms]
(three-phase) Unit: [Vims]
Resolution: 0.2 [Vims]
To set AC output line voltage 0.0 t0600.0 NR2 NR2 0.0 [Vrms]
(single-phase three-wire) Unit: [Vims]
Resolution: 0.2 [Vims]
To set DC output voltage 0.0t0424.0 NR2 NR2 0.0 [Vdc]
Unit: [Vdc]
Resolution: 0.1 [Vdc]
VMD | To select AC output voltage - 0; phase voltage setting method NR1 NR1 Phase voltage
setting method 1: line-to-line voltage setfing method setting method
RNG:Range
VLT:Voltage

VMD:Voltage Mode

Example : To set the output voltage range to 100 V range and output voltage to 100 Vrms.

Setting of output voltage range to 100 V range RNG 0

Setting of output voltage to 100 Vrms VLT 100.0
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LS

« With the output voltage range set to 100 V, a setting that exceeds the following value will cause an emor:
150 Vrms in AC mode 212 Vims in DC mode
in the above case, select 200 V for the output voltage range. In addition, if the set voltage sent from the voltage
setting is higher than the voltage limit level, an error will be caused. If this is the case, check the voltage limit

value.

» When the system is switching the output voltage range, any command will not be interpreted. If a subsequent
command is sent at this moment, this will also cause an error. Confirm that the range has been switched by the

status byte before sending a subsequent command.

— @ Attention! ~

— J
Setting of output frequency
. Data Form
Header Function Parameter Setting | Query Defauit
FRQ |Tosetan output frequency 50~550.0 NR2 NR2 50.0 [Hz]
Unit: [Hz]
Resolution: 0.1 [Hz]
FRQ : Frequency
Example : To set an output frequency to 60 Hz.
To set output frequency to 60.0 Hz FRQ 60.0
Switching ON/OFF the output
) Data Form
Header Function Parameter Seting | Query Default
out To switch ON/OFF the output | 0: Output OFF NR1 NR1 Output OFF
1: Qutput ON
OUT:Output

Example : To set ON/OFF of output
To set the output to ON OUT 1

To set the output to OFF OuUTO

8-24
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Measuring function

) Data Form
Header Function Parameter . Default
Setting | Query
MVR |Toquery resuit of RMS AC None | NR2 None
voltage measurement
To query result of DC voltage
measurement None NR2 None
MVP  |To query resutt of peak AC voltage None NR2 None
measurement
MCR |Toquery result of RMS AC current None | NR2 None
measurement
To query result of DC current
measurement None NR2 None
MCP  |Toquery result of peak AC current None NR2 None
measurement
To query result of peak hold None | NR2 None
MWT To query result of effective power None | NR2 None
measurement
MvA | Toquery result of apparent power None NR2 None
measurement -
To query result of power factor
MPF measurement None NR2 None
MSL  |To select measurement 0: RMS voltage, current NR1 NR1 | RMS voltage, current
parameter indication 1: Peak voltage, current
2: Effective, apparent power
3: Power factor
CPH {To change ON/OFF of current | 0: OFF NR1 NR1 OFF
peak hold measurement 1:ON
MPH  |To select phase of measurement | 0: L1 phase NR1 NR1 L1 phase
1: L2 phase
2: L3 phase
3: L1-L2 line-toline
4:1.24.3 line-to-line
5:L3-L1 line-to-line
MVR:Measurement Voltage RMS MVA:Measurement VA
MVP:Measurement Voltage Peak MPF:Measurement Power_Factor
MCR:Measurement Current RMS MSL:Current Select
MCP:Measurement Current Peak CPH:Current Peak Hold
MWT :Measurement Wattage MPH:Measurement Phase
+~ 8.
— @ Attention! ~

* To a query of measurement, returned will be the measurement for the phase that was selected for
measurement, or the line-to-line measurement.
* The response data when queried with a message "MCP" varies depending on the setting state of the message
"CPH" (current peak hold measurement ON/OFF).
When CPH 0 (peak hold OFF) has been selected: Result of peak AC current measurement

When CPH 1 (peak hold ON) has been selected: Resuit of peak hold measurement
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Setting limit values

The user may put a limit(s) to the setting range of the output voltage and output frequency.
Data Form
Header Function Parameter Setting | Query Defaut
VUP  [To setan upper limitto AC 0.0t0300.0 NR2 NR2 300. 0[Vrms]
output phase voltage Unit: [Vrms]
Resolution: 0.1 [Vims]
- 0.0t0424.0 NR2 NR2 424.0[Vdc]
To set an upper limit to DC Unit; [Vdc]
output voltage Resolution: 0.1 [Vdc]
To set an upper limit to AC output 3-0'50[319-? NRZ | NR2 519. 6[Vrms]
. ) nit: [Vms
line-to-line voltage (three-phase) Resolution: 0.2 [Vrms|
To set an upper limit to AC output| 0.0 to 600.0 NR2 | NR2 | 600.0[Vrms]
line voltage Unit: [Vrms]
(single-phase three-wire) Resolution: 0.2 [Vrms]
FUP  |To set an upper limit to output (5.0 to 550.0 NR2 NR2 550. 0[Hz]
frequency Unit: [HZ]
Resolution: 0.1 [Hz]
FLW |To set alower limit to output 50105500 NR2 NR2 5. 0[Hz]
frequency Unit: [Hz)
Resolution: 0.1 [Hz]

VUP:Voltage Upper limit
FUP:Frequency Upper limit

FLW:Frequency Lower limit

Example : To limit the output voltage to 220 V at the maximum, and limit the frequency to 65 Hz at the

/‘

-

maximum.
To set the output voltage upper limit to 220 V VUP 220.0
To set the output frequency upper limit to 65 Hz FUP 65.00
LS Vg
Attention! ~
* An error will be caused if the user attempts to set a value lower than the already set output voltage in the course
of upper voitage limit setting procedure.
« An error will be caused if the user attempts to set a value lower than the already set output frequency in the
course of upper frequency limit setting procedure. Also, an error will be caused if the user attempis to set a
value lower than the already set lower frequency limit.
 An emror will be caused if the user attempts to set a value higher than the already set output frequency in the
course of lower frequency limit setting procedure. Also, an error will be caused if the user attempts to seta
value higher than the already set upper frequency limit.
« An upper !imit to the output in a three-phase system and in a single-phase three-wire system will be effective to
the phase voltage of all phases.
_/
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Setting a Power-ON phase

The user may set the Power-ON phase on output turn-on moment.

, Data Form Defaul
Header Function Parameter Setting | Query elau
SPH | To set a Power-ON phase 0: O[deg] NR1 NR1 O[deg]
1: 90[deg]
2: 180[deg]
3: 270[deq]

SPH:Start Phase

Precision mode and high stability mode setting

This function sets the condition of the output compensation.

The user can select the precision mode to minimize the fiuctuation of output voltage against the

change of load current. On the contrary, the user can select the high stability mode to maintain good

stability against the capacitive load although the fluctuation of output voltage is a little higher.

Data Form Defaut
i - efau

Header Function Parameter Setting | Query

PRC | To switch the mode between 0: High stability NR1 NR1 Precision

precision and high stability 1: Precision

PRC:Precision
Example: To set the status of output compensation to high stability.

To set the mode to high stability PRC O

Line synchronization

The user can synchronize the output frequency to the frequency of the commercial input power line
to which the P-STATION/EPO is connected. The user can also set the frequency for the time of

disabling the synchronization function.

) Data Fom
Header Function Parameter - Defauit
Setting | Query
LSY To switch ON/OFF of line 0 : Line synchronization OFF NR1 NR1 Line synchronization
synchronization 1: Line synchronization ON OFF
To set the frequency for line 0:50[Hz]
LSF synchronization OFF moment | 1:60[Hz] NRA NRT S0[Hz]

LSY:Line Sync
LSF:Line Sync off Frequncy
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AC/DC selection

Head Functi p Data Form Defaut
eader unction arameter Setting | Query efau
DCM | To switch AC/DC output 0:AC output NR1 NR1 AC output

1: DC output

DCM:Direct Current Mode

S

Setting of AC/DC selection will be accepted only when single-phase has been set in the

Attention!

phase mode. When single-phase three-wire or three-phase has been set in the phase
mode, this attempt will result in an error.

Phase mode
) Data Form
Header Function Parameter Setting | Query Default
PMD  |To switch phase mode 0: Single-phase NR1 NR1 Single-phase

1: Single-phase three-wire
2: Three-phase

PMD:Phase Mode

~ 3§ o

Attention!

e This setting will be accepted when AC has been set in AC/DC selection. When DC has
been set in AC/DC selection, this attempt will result in an error.

* This message is invalid in the EP02000S or EP02000X.

Data Form
Header Function Parameter Seting | Query Default
BEE | To switch ON/OFF of beep 0: OFF NR1 NR1 ON
1:ON
BEE :Beep
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Remote sensing AGC

Head Funct p Data Form Il val
eader unction arameter Setting | Query nitial value
AGC | Remote sensing AGC ON/OFF | 0: OFF NR1 NR1 OFF
switching 1:ON
Monitor output
H Funcl Data Form Il val
eader unction Parameter Seting | Query nitial value
MO1 | Setting of monitor output 0: L1-phase voltage NR1 | NR1 | Li-phase voltage
CH1 output source 1: L1-phase voltage x1
2: L1-phase voltage x10
3: L2-phase voltage
4: 1 2-phase voltage x1
5: L.2-phase voltage x10
6: L3-phase voitage
7: L3-phase voltage x1
8: L3-phase voltage x10
MO02 | Setting of monitor output 0: L1-phase voltage L1-phase voltage x1
CH2 output source 1: L1-phase voltage x1
2: L1-phase voltage x10
3: L2-phase voltage
4: 1 2-phase voltage x1
5: L.2-phase voltage x10
6: L3-phase voltage
7: L3-phase voltage x1
8: L3-phase voltage x10
«t e
Attention!

Messages related to the remote sensing AGC and monitor output are invalid in the EP02000S
or EP02000X.
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—

R

The user can store and recall set values and statuses in the battery-backup memory incorporated

in the unit. Eleven memory addresses from 0 to 10 are provided.

Data Form
Header Function Parameler ) Default
Sefting | Query
STO  |Tostore data 1~10 NR1 None None
RCL {Torecalldata 0~10 NR1 None None
STO:Store
RCL:Recall

Example: To store the current setting in memory address 2 and recall the data in memory

address 2.
To store the current setting in memory address 2 STO 2
To recall the data in memory address 2 RCL 2
— /N cauTioN ~

Once a setting by a message from GPIB is stored in memory, the setting stored in memory
will not be changed even when operation is performed from the panel. Therefore, unexpected
operation may occur when it is recalled.

if the user wants to change from interface control to manual operation, it is recommended to
execute "Recall of Address 0" in order to return the memory to the initial status before doing
0. J

/"

\

Ade

Afttention!

\
In the EPO2000S or EPO2000X if system cable connection is altered, settings stored in
the master unit's memory will be erased, and all data in every memory address will turn

into the same initial setting values as that at address 0.

/_

-

LS W

Afttention!

+ Memory address 0 contains default values, and it permits only recalling access. In
addition, these defauit values cannot be modified. Memory address 1 is read on every
occasion of power charging to the unit. Thus the user can store the normally used settings
at this address so that the user will not have to set them every time at the beginning of
operation.

¢ The GPIB address and other interface parameters are not the subject of memory
store/recall function.

« Also some other settings are not the subject of memory store/recall function.
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Hardware structure

® 8.GPIBInterface @

) Data Form
Header Function Parameter Setting| Query Default
IDX |To query the model name | “P-STATION/EPO” None | String None
VER |To query the ROM version “1.00” None | String None
number
OPR |To query the hardware 0~32767 None | NR1 None
structure status
D15 - D14 Unused (always 0)
D13 - D08 System capacity (Note 2)
Capacity Value
2kVA 1
4kVA 2
l l
36kVA 18
D07 - D06 Unused (always 0)
D05 Monitor output option (Note 1)
0 Yes
1 No
D04 Remote sensing AGC option (Note 1)
0 Yes
1 No
D03 Phase system type (Note 2)
0 Single-phase system
1 Multi-phase system
D02 EP02000 type
0 EPO 2000S
1 EPQ 2000X
D01 - DOO Unused (always 0)
IDX: 1D code X VER : Version OPR : Operation
(Note1) Always 0 in the case of EPO2000s / EPO2000X.
(Note2) The comespondence between a product model name and response data is shown below.

Capacity D15 I ~ | D13 D12 | D1 | D10 | DO9 | DO8 | ~ | D03 | D02 ~
EPQ36000M 0 1 0 0 1 0 1 0
EPO24000M £ o lo |1 ]o |1 ]o]|El1]o
EPO18000M é 0 0 1 0 0 1 é 1 0
EPO12000M £ 0 o o |11 o | E|1]0]
EPOG00OM § [ofolofolr]rl3[1]0lg
EPO12000S S o oo |11 ]o]a[o]o]=
EPO10000S s o oo 1 ]o[1]5[0o]o]|§&
EPOB000S § |oJo ool 11 ]5[0o]0]38
EPG4000S 3 |ofloflolo|1]o]=B|]o0o|o0o]|S8

E E (=}
EPC2000S 2 0 0 0 0 0 1 = 0 0
EPQ2000X (1 unit) 2 0 0 0 0 0 1 2 1 1
(2 units) 8 o oo o1 o] & 1]
(3 units) - oo o o |1t |1 |71 |1
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Interface and Status related

Data Form
Header Function Parameter | Sefting| Query | Default
HDR | To select header ONJOFF 0: Header OFF | NR1 | NR1 |Header
1: Header ON ON
CLS | To clear status-related registers None Only | None | None
Specify 0 for the following register: header
» Standard event register
* Wamning event register
+ Operation event register
* Fail event register
» Overload event register
STB Query None | NR1 | None
SRE | Stetus byte register Enable register setting/query | 0~2% NR1 0
ESR , Query
ESE Standard event status register Enable register setting/query Same as above
0sC Query None | NR1 | None
OSE Operation status register Enable register setting/query 0~32767 NR1 0
XEC Query
XEE Extended event register Enable register setting/query Same as above
wsC , . Query
WSE Waring event register Enable register setting/query Same as above
OPC _ Query
OPE Operation event register Enable register setting/query Same as above
FLC Query
FLE Fail event register Enable register setting/query Same as above
ove Query
OVE Overload event register Enable register setting/query Same as above
XxSC Query
XSE Extended status register Enable register sefting/query Same as above

® Each status/event register is provided with an enable register, which can enable/disable a detection

cause bit by bit.

®The enable register can not only set but also read a status. However, each status/event register can,

by nature, only read a state by a query.

For details of the register-related messages, see "Detailed structure of status".
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Responses to interface message sent from the GPIB controller are listed below.

IFC | <Interface Clear >
Initializes GPIB interface.
Releases specified listener and talker.

DCL | <Device Clear >

SDC | < Selected Device Clear >
Clears the input buffer and aborts interpretation and execution of command.
Clears the input buffer and also clear bit 4 (MAV) of the status byte register.
Releases SRQ sending.

LLO | <Llocal Lockout>
Disables operation of the (_LOCAL ) button in the operation section.

GTL | <GoTo Local >

Puts the unit in a local status.

Usage of interface messages varies with the GPIB driver on the controller side.

For details, refer to the manual for the GPIB driver.
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Outline of sample program

The following section introduces samples of remote control that uses GPIB interface.
Here, the following two cases are shown:

¢ Case where Microsoft's Visual Basic and Keithley's (Keithley Instruments Inc.) GPIB interface

board are used
¢ Case where Visual Basic and National Instruments' GPIB interface board are used
The following two programs are presented for explanation.
a) Setting

This is a simplest program of initialization followed by setting of arbitrary voltage and

frequency, then turning on the output.
b) Use of Query and SRQ

This program uses SRQ to detect range selection and turn-on/off operation while conducting

the setting of arbitrary voltage and frequency.

In both examples, parameter range check etc. are omitted. When the user prepares a practical

program, take into consideration error processing and initialization procedure.

In addition, these sample programs are prepared assuming a situation in which the unit is ener-
gized in the on-shipping condition. Note that the program may not operate properly in other condi-

tions.
These sample programs can be downloaded from our homepage:

http://www.nfcorp.co.jp/
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Case where Visual Basic and Keithley's GPIB interface board are used

When receiving (entering) a response message using Keithiey's GPIB interface board and driver
software, the iength of the reception buffer character string variable is changed appropriately. The
maximum number of characters to be received and the number of characters actually received are

set by parameters different from those of the buffer.
a) Setting -Kli

if the button of range or output is pressed, the system changes its status and displays the set

status.

The values entered in the text box of frequency and voltage will be set when the setting button of each

item is pressed.

Necessary initialization is executed by load of form.
Here, the device descriptor (Dev) is opened with the timeout of 200ms, GPIB address 2, E01 valid
and terminator LF.
RangeLbl RangeSet OutputLbl OutputSet
Freqval
FregLbt —» FreqSet
Volttbl —» VoitSet
VoltVal AppEnd

Option Explicit

Const Adr As Integer = 2
Dim Rng As Boolean

Dim Out As Boolean

Private Sub AppEnd_Click()
Dim stat As Integer
transmit “UNL LSTEN” & CStr(Adr) & "GTL”, stat 'Go To Local
End

End Sub

Private Sub Form_Load()
Dim stat As Integer

initialize 0, 0 Open the device

settimeout (300) ’ Set time out
transmit "DCL”, stat * Clear the device
Rng = False
Out = False

End Sub
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Private Sub FregSet_Click()
Dim stat As Integer

send Adr, “FRQ” & FreqVal.Text, stat

End Sub

Private Sub OutputSet_Click()
Dim stat As Integer
If Out = False Then
send Adr, ”OUT 17, stat
QutputSet.Caption = "ON”
Out = True
Else
send Adr, "OUT 0”, stat
QutputSet.Caption = "OFF”
OQut = False
End If
End Sub

Private Sub RangeSet_Click()
Dim stat As Integer
If Rng = False Then
send Adr, ”RNG 17, stat
RangeSet.Caption = ”200V”
Rng = True
Else
send Adr, "RNG 07, stat
RangeSet.Caption = ”100V”
Rng = False
End If
End Sub

Private Sub VoltSet Click()
Dim stat As Integer

send Adr, "VLT” & VoltVal.Text, stat

End Sub

Set

Set

Set

Set

Set

Set

the frequency

the output to ON

the output to OFF

the range to 200V

the range to 100V

the voltage
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b) Use of Query and SRQ -KI

This operation is similar to that of the above sample a) except that the control detects that the system
enters a BUSY condition on the point of range selection and output ON/OFF switching and queries

related status and then temporarily disables command sending.
In the case of Keithley's GPIB driver, use the method by polling monitoring using a timer.

Polling can query the content of the event register or status register every time, but serial poll can
reduce the load of the firmware of the device more than polling. To shorten polling intervals, use of

serial poll is recommended.

Note that before and after the serial poll routine spoll of Keithley's GPIB driver, universal commands

SPE and SPD are required.

BusylLbl| RangeSet OutputLbl OutputSet
RangelLb!
FreqVal FregSet
Freglbl —p!
Voltlbl —p VoltSet
VoltVal
AppEnd
Timer1

Option Explicit

Const Adr As Integer = 2
Dim Rng As Boolean

Dim Qut As Boolean

Private Sub AppEnd_Click()
Dim stat As Integer
transmit "UNL LSTEN” & CStr(Adr) & "GTL”, stat ’ Go To Local
End

End Sub

Private Sub Form_Load()
Dim stat As Integer
Dim rbbuf As String
Dim | As Integer
initialize 0, 0 Open the device
settimeout (300) ’ Set time out
transmit “DCL”, stat > Clear the device
send Adr, SRE 2;XEE 14;0PE 15", stat ' Set the SRQ enable register
send Adr, ”?0PC”, stat
enter rbbuf, 256, |, Adr, stat
send Adr, ”?stb”, stat
enter rbbuf, 256, I, Adr, stat
Rng = False
Out = False
Busylbl.Enabied = False
Timerl.Enabled = False
Timer1. Interval = 500
End Sub

8-37

® 8. GPIBInterface @



@ ooepsIgIdD '8 @

8-38

Private Sub FregSet_Click()
Dim stat As Integer

send Adr, ”FRQ” & Freqgval.Text, stat

End Sub

Private Sub QutputSet_Click()

Dim stat As Integer

If Qut = False Then
send Adr, "OUT 17, stat
OutputSet.Caption = "ON”
Out = True

Else
send Adr, ”OUT 0”, stat
OutputSet.Caption = “OFF”

Out = False
End 1f
Timer1.Enabled = True

End Sub

Private Sub RangeSet_Click()

Dim stat As Integer

If Rng = False Then
send Adr, ”RNG 1”7, stat
RangeSet.Caption = 200V”
Rng = True

Else
send Adr, "BNG 07, stat
RangeSet.Caption = ”100v”

Rng = False
End |f
Timer1.Enabled = True

End Sub

Private Sub Timer1_Timer ()
Dim stat As Integer
Dim stb As Integer
Dim rbbuf As String
Dim | As Integer
Dim opc As Integer
transmit ”SPE”, stat
spoll Adr, stb, stat
transmit “SPD”, stat
If stb And 64 Then

If stb And 2 Then
send Adr, ”?0PC”, stat

Set the frequency

Set the output to ON

Set the output to OFF

Because ROS occurs on occasion of output setting

Set the range to 200V

Set the range to 100V

’ Because ROS occurs on occasion of range selection

enter rbbuf, 256, |, Adr, stat

opc = Clnt (Right (rbbuf,

1)

Required in KI board
Serial poll

Required in Kl board
ROS cause check

If (opc And 1) Or {(opc And 4) Then

BusyLbl.Enabled =

RangeSet.Enabled = False

QutputSet.Enabled

FregSet.Enabled =

Vol tSet.Enabled =
Else

BusylLbl.Enabled

True

= False

False
False

False

RangeSet.Enabled = True

OutputSet.Enabled = True

FregSet.Enabled =
Vol tSet.Enabled =

True
True

Timer1.Enabled = False

End If

If (Out = True) And (opc = 9) Then
QutputSet.Caption = "OFF”

Out = False
End If
End |f
End If
End Sub

Private Sub VoltSet_Click()
Dim stat As Integer

send Adr, "VLT” & VoltVal.Text,

End Sub

stat

'Set the voltage

EPO 2000S/2000X
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Case where Visual Basic and National Instruments' GPIB interface board are used

When using National Instruments' GPIB interface board and driver software, a EOS character needs

to be added to a character string to be sent.

Moreover, when receiving a response message (ibrd), the number of characters to be received is
limited to the capacity of the reception buffer. The sample program presented here uses fixed-length
character strings. If the user wants to use variable-length character strings, it is necessary to secure
the capacity of the reception buffer using space(), etc. in front of ibrd. The number of received

characters can be obtained by means of the global variable ibcnt.

a) Setting -NI

If the button of range or output is pressed, the system changes its status and displays the set

status.

The values entered in the text box of frequency and voltage will be set when the setting button of each

item is pressed.
Necessary initialization is executed by load of form.

Here, the device descriptor (Dev) is opened with the timeout of 200ms, GPIB address 2, EO1 valid

and terminator LF.

Pressing the [END] button reinstates the system into a local status and closes the program

RangeLbl RangeSet OutputLbl OutputSet

FreqVval R

Freqlbl —# 1

VoltLbl ——

VoltVal ==

Option Explicit

Const Adr As Integer = 2

Const EOSCHAR As Integer = 8HA

Const EOS As Integer = XEOS + REOS + EOSCHAR
Dim Dev As Integer

Dim Rng As Boolean

Dim Out As Boolean

Private Sub AppEnd_Click()
Dim v As Integer

v=_0
ibloc Dev ’Go To Local
ibon! Dev, v ’Set the device off line
End
End Sub

Private Sub Form_Load()
8-39
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ibdev 0, Adr, 0, T300ms, 1, EOS, Dev

ibcir Dev

Rng = False

Out = False
End Sub

Private Sub FreaSet_Click ()

ibwrt Dev, “FRQ” & FregVal.Text & Chr (EOSCHAR)

End Sub

Private Sub OutputSet_Click ()
If Out = False Then
ibwrt Dev, “OUT 1” & Chr (EOSCHAR)
OutputSet. Caption = “ON”
Out = True
Else
ibwrt Dev, “OUT 0” & Chr (EOSCHAR)
OutputSet. Caption = “OFF”
Out = False
End If
End Sub

Private Sub RangeSet_Click ()
if Rng = False Then
ibwrt Dev, "RNG 1” & Chr (EOSCHAR)
RangeSet. Caption = “200V”
Rng = True
Else
ibwrt Dev, “RNG 0” & Chr (EOSCHAR)
RangeSet. Caption = “100V”
Rng = False
End |If
End Sub

Private Sub VoltSet_Click ()

"Open the device
"Clear the device

"Set the output to ON

"Set the output to OFF

"Set the range to 200V

"Set the range to 100V

ibwrt Dev, “VLT” & VoltVal.Text & Chr (EOSCHAR) 'Set the voltage

End Sub

"Set the frequency

EPO 2000S/2000X
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b) Use of Query and SRQ -Ni

This operation is similar to that of the above sample a) except that the control detects that the system
enters a BUSY condition on the point of range selection and output ON/OFF switching and queries

related status and then temporarily disables command sending.

To monitor SRQ and generate an event, use the GPIBNotify control. The GPIBNotify control is made
available by selecting "gpibNotify OLE Control Module" from "Component" in the "Project” menu of

Visual Basic.

Event procedure (SRQNotify_Notify), which is started by SRQ, detects the BUSY condition by query-

ing the serial poll and operation event register.

BusyLbl RangeSet Outputlbl OutputSet

RangeLbI%%

FreqSet = —~~ FreqSet
Frealbl — SRONot i fy
VoltLbl — g

) — VoltSet
VoitVal AppEnd

Option Explicit

Const Adr As Integer = 2

Const EOSCHAR As Integer = &HA

Const eos As Integer = XEOS + REQS + EOSCHAR
Dim Dev As Integer

Dim Rng As Boolean

Dim Out As Boolean

Private Sub AppEnd_Click()
Dim v As Integer
v=2_0
ibloc Dev
ibonl Dev, v
End
End Sub

Private Sub Form_Load()
Dim x As Long, v As Long
Dim stat As Integer
Dim rdbuf As String * 10

ibdev 0, Adr, 0, T300ms, 1, eos, Dev 'Open the device
ibcir Dev "Clear the device

ibwrt Dev, “SRE 2” & Chr (EOSCHAR)
ibwrt Dev, “XEE 14" & Chr (EOSCHAR)
ibwrt Dev, “OPE 15" & Chr (EOSCHAR)
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ibwrt Dev, “?0PC” & Chr (EOSCHAR)
ibrd Dev, rdbuf
ibwrt Dev, “7STB” & Chr (EOSCHAR)
ibrd Dev, rdbuf
stat = SRQNotify. SetupNotify (Dev, RQAS)
Rng = False
Out = False
BusylLbl.Enabled = False
End Sub

Private Sub FreqSet_Click ()
ibwrt Dev, “FRQ” & FreqVal.Text & Chr (EOSCHAR) 'Set the frequency
End Sub

Private Sub SRONotify Notify(ByVal LocalUd As Long, ByVal Local Ibsta As Long, ByVal

Local Iberr As Long, ByVal Locallbcnt] As Long, RearmMask As Long)
Dim stb As Integer
Dim opc As Integer
Dim rdbuf As String * 10
If (Locallbsta And RQS) Then
ibrsp Dev, stb
If (stb And 2) Then
ibwrt Dev, “?0PC” & Chr (EOSCHAR)
ibrd Dev, rdbuf
opc = CInt Right (rdbuf, 6))
IT (opc And 1) Or (opc And 4) Then
BusylLbi.Enabled = True
RangeSet. Enabled = False
QutputSet. Enabled = False
FreqSet. Enabled = False
VoltSet. Enabled = False

Eise
BusylLbi. Enabled = False
RangeSet. Enabled = True
QutputSet. Enabled = True
FreqSet. Enabled = True
ViotSet. Enabled = True

End If

End If

If (Out = True) And (opc = 9) Then
OutputSet. Caption = "OFF”

OQut = Faise
End If
RearmMask = RQS
End If
End Sub

Private Sub OQutputSet_Click ()
If Out = False Then
ibwrt Dev, “OUT 1” & Chr (EOSCHAR) ' Set the output to ON
QutputSet. Caption = “ON”
OQut = True
Else
ibwrt Dev, “OUT 0” & Chr (EOSCHAR) 'Set the output to OFF
OutputSet. Caption = “OFF”
Qut = False
End If
End Sub

Private Sub RangeSet_Click ()
If Rng = False Then
ibwrt Dev, “RNG 1” & Chr (EOSCHAR) ' Set the range to 200V
RangeSet. Caption = “200V”
Rng = True
Else
ibwrt Dev, “RNG 0” & Chr (EOSCHAR) ' Set the range to 100V
RangeSet. Caption = “100V”
Rng = False
End If
End Sub

Private Sub VoltSet_Click ()
ibwrt Dev, “VLT” & VoltVal. Text & Chr (EOSCHAR) ' Set the voltage
End Sub

EPO 2000S/2000X
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M This chapter describes RS-232 interface. | will first ex-
plain those who uses programs about preparation and
setting. Then | will explain how to create a program.
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With RS-232 interface, the system can perform external control similarly to the case of GPIB except

for GPIB proper functions. It can perform setting and query using the same program messages as

GPIB. Response messages to queries have the same format as that for GPIB.

Since much overlapping is found between the two, the same contents as those for GPIB are omitted

here. When the user is to use RS-232 for external control, also refer to materials for GPIB.

a) Functions that GPIB does have but RS-232 does not (GPIB proper functions)
@ Selection of remote/local
@ Interrupt to controller by means of service request and serial pole
The user can read status using a querying message (?STB) etc.
® GPIB proper command such as "Device Clear"
@ Connection of multiple devices
RS-232 supports only one-to-one connection.
b) Specifications
@ Baud rate : 1200, 2400, 4800, and 9600
@ Length of databit: 7, 8
@ Length of stop bit: 1, 2

@ Parity: none, even, odd

9-1
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100V 200V KEYLOCK BUSY %ﬁg‘ OFF ON  OFF/ON

INTERFACE

Selts items

gD O
C D (C ) D (ERiER

Quits setting procedure

To use an RS-232 interface, connect the system to a computer for use with an RS-232
straight cable and carry out settings of "Selection of interface”, "Transfer rate”, "Delimiter
for sending”, "Parity”, "Stop bit" and "Character length".

Selecting the interface

mmwmwmmmmmmmmmmmmmwmmmmmmmmmmmmmmmmm

@ Press (NTERFACE) to show the interface § @ Tum the dial to select "RS-232".

setting screen.

* “"GPIB” is set on shipping.

10ov 200v keviock eusy OYER OFF ON  oFFioN

\\17y

RED GHND NN CHND SN GER SWD WRe SuB

wED EEDR CER R G5 O 40 P 5P 40 4D NP SEP 8P SO O P o oY NP OIp oEP NP oI oD O O D B O 5P O OO0 P oEp oy
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Setting the transfer rate

@ Press (INTERFACE) to show the transfer rate ! @ Tum the dial to select the transfer
sefting screen. § rate.

§
§
100V 200V KEYLOCK BUSY %‘i“D' OFF ON  OFFiON :

g -------
160 Al vz |
8

- o O R O OR N O oW On O 6 OB O OB S o5 O O O G % OF o O O R O o5 OB 0N o 5 8N OB o

>

[Select a transfer rate out of 1200, 2400, 4800, 9600 bps. j

Setting a delimiter for sending

® Press to show the delimiter setting i @ Tum the dial to select the delimiter.
screen. i . )
i
§
§
100v 200v Keviock Busy SVER OFF ON  oFFioN N
§ R T
g ......
i
g

R N GOD GNP ONOD QNI OGS CHNH Y GHMF GNG CEED G NG NI GG NG GBI R SR NNR GHNE G QMM GRN GND GHID GNN SR CONG SENE oNND GHRE N SR G

>

[ Select one out of delimiters: CR+LF, CR and LF. j

Setting the parity
wmmmmmmmmmmmmmmmmm?wmmmmmmmmmwmmmmmm

@ Press (INTERFACE) to show the parity setting g @ Tum the dial to select the parity.

screen.

100v z00v Keviook Busy OYER- OFF ON  oFFON

LOAD \ ‘ ?

RER GHNR SRe GEER GROR GNP GR

mwmmmmmmmwwwmmmwww&mmmmwwwwwmwwwwwmm

A

[Select parity out of NONE, EVEN and ODD.]
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Setting the stop bit

@ Press {o show the stop bit setiing  § @ Tum the dial to select the stop bit.
screen. i
§
i
i
1o0v 200v Keviock susy OVER- OFF ON  oFFioN i
g ..........
i ------------
i

mmmmmmmmmmmmmmmmmm&mmmmmmmmmmmmmmmmm

>

[ Select either of 1bit and 2bit for the stop. ]

Setting the character length

@ Press (INTERFACE) to show the character 5 @ Tum the dlal e\ to select the character
length setting screen. length.

100v 200v KEYLock Busy OYER- OFF ON  OFFiON

oAV

@ Press (INTERFACE) or (ENTER) to i

quit the setting procedure, and the dispiay
retumns to the normal screen.

Select either of 8bit and 7bit for
the character length.

toov 200v Keviock susy QUER OFF ON  oFFioN

§
i
§
i
{
i
i
i
§
mmmmmmwmmmwwwmmmmmrmmwwmmwmmmmmmmmwm
i
§
§
i
§
i
I
i
i
i
i

R O O D D O D O U O O O O 5y 0D O O Oy

¥

Attention!

Once RS-232 is selected, anindication appears and the system disables

operations other than (INTERFACE) and button operations. The [OFF/ON]
button is available only to turn off the output for emergency stop.

EPO 2000S/2000X



X0002/50002 0dd

[Difference between RS-232 and GPIB]
Control of RS-232 interface differs from that of

GPIB interface as listed below:
- Does not support parallel connection of
devices.

- Does not specify addresses because the
system performs one-to-one data

communications.
« Does not have the service request (SRQ) function.
+ Does not have the remoteflocal function.

/‘

J/

-

LSV g

Attention!

Interface related parameters are stored in the
battery-backup memory.

When the backup battery deteriorates, the
voltage lowers and as a result, backup data may
be erased or destroyed. Such a failure is
checked when the system power is tumed on and
the system is initialized to the state of factory

default.
For further information, refer to the section titled
"Backup battery" in Chapter 10 "Maintenance”.

« §r

Attention!

= Both GPIB and RS-232 cannot be used

simultaneously. The user must select either of
them.

» The initial state (on-shipping condition) has GPIB

set for default.

/

~

« §

Attention!

- When RS-232 is under selection, only the

(INTERFACE)and ( OFF/ON Jbutfons are
operable. The button is available only

to tum off the output for emergency stap.
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RS-232

O 0 0000
0 000

Connect with a cable the controlling computer and the unit at the RS-232
connector on the rear panel of the unit.

The RS-232 connector of P-STATION/EPO, which conforms to common
PC-AT compatible computers, accepts marketed straight cables.

Select a cable protected with double shield that is connected to the
metallic shell of its connector in order to avoid unnecessary radiation of
electromagnetic fields. Use of an inferior cable may give disturbances to
the suroundings.

ONONONONO,

®@ ® @ ®

Pin aray of RS-232 connector

Connection of cable available for connection is shown below.

P-STATION EPO PC-AT compatible machine
Pin ; Pin ;
No. Name of signal No. Name of signal
NC. CD
1 . 1 .
No connection Carrier Detect
2 1D ) RD
Transmitted data Received Data
3 RD D
Received data 3 Transmitted Data
DSR DTR
4 Indicates the partner is active. 4 | DataTerminal Ready

if not active, sending from this
device will be kept waiting.

5 SG 5 SG
Signal ground (connected to chassis) Signal Ground
6 DTR DSR
Indicates this device is active. 6 Data Set Ready
CTS RTS
7 Indicates the partner is receptive. 7 | RequestTo Send
If not active, sending from this
device will be kept waiting.
8 RTS 8 CTS
Indicates this device is receptive. Clear To Send
9 N.C. _ RI
No connection 9 | Ring Indicator
DSUB type 9-pin male (fixing screw: inch) DSUB type 9-pin female

EPO 2000S/2000X
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The user can make use of hardware handshake in a P-STATION/EPO system.

Handshake is performed by DTR-DSR/CTS-RTS through connection via straight cable described in
"Connection of RS-232 cable”.

Details of handshake operation

a) Reception from controller

® Depending on the condition of reception buffer (255 characters), this

product performs the following processing:

- If about 2/3 or more is used — disables RTS and DTR.

«If about 2/3 or more is emptied  — enables RTS and DTR.
b) Transmission to controller
@ Suspends transmission temporarily if either of the following condition is entered:
- CTS is disabled.
- DSR is disabled.

9-17
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The following section introduces samples of remote control that uses RS-232 interface. Presented

here is a case of simple setting in which Visual Basic (excluding Learning EDITION) is used.

The contents of program is almost the same as "a) Setting" of the sample GPIB program, a "Case

in which Visual Basic and National Instruments’ GPIB interface board are used" in Chapter 8.

For the use of program messages, which is similar to GPIB, also refer to "Sample GPIB program"

of Chapter 8 "GPIB Interface".

EPO 2000S/2000X
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Example of Visual Basic (Setting)

This is a simplest program of initialization followed by setting of arbitrary voltage and frequency, then

turning on the output.

To use RS-232 with Visual Basic, it would be easy to resort to communication control (MSComm).
From “Component" of Visual Basic "Project" menu, select "Microsoft Comm Control" to reach this

communication control.

Rangelbl RangeSet OutputLbl OutputSet

FreqVal

Fregtbbl ——» FreqSet
Voltlbl ——» VoltSet
Comm AppEnd

VoltVal

Option Explicit

Dim DELIM As String
Dim Rng As Boolean
Dim Out As Boolean

Private Sub AppEnd_Glick ()
Comm1. PortOpen = False " Close the port
End

End Sub

Private Sub Form_Load ()
Comm1. Settings = “9600,N,8, 1" " Set communications conditions
Comm1. Handshaking = comNone " Set conditions of handshake
Comm1. CommPort = 1 " Specify Port 1
Comm1. PortOpen = True " Open the port

Rng = False

Out = False

DELIM = Chr (&H13) & Chr (&HA)
End Sub

Private Sub FregSet_Click()
Comm1. Qutput = “FRQ” & FreqVal. Text & DELIM ' Set the frequency
End Sub

9-9
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Private Sub OutputSet_Click ()
If Out = False Then
Comm1. Output = “OUT 17 & DELIM
OutputSet. Caption = “ON”
Out = True
Else
Comm1. Output = "OUT 0” & DELIM
OutputSet. Caption = "OFF”
Out = False
End If
End Sub

Private Sub RangeSet_Click ()
If Rng = False Then
Comm1. Output = "RNG 1 & DELIM
RangeSet. Caption = “200V”
Rng = True
Else
Comm1. Output = “RNG 0” & DELIM
RangeSet. Caption = “100V”
Rng = False
End If
End Sub

Private Sub VoltSet_Click(
Comm1. Qutput = “VLT” & VolitVal. Text & DELIM
End Sub

" Set the output to ON

" Set the output to OFF

" Set the range to 200V

" Set the range to 100V

" Set the voltage

EPO 2000S/2000X
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M This chapter briefs backup battery and calibra-
tion.
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An EPO 20005/2000X unit uses a lithium battery for backup power.

The battery can backup the unit about five years if the unit is left un-powered. However, this period

varies with the temperature and working conditions.

When the battery is consumed, a message of "BACKUP MEMORY LOST" appears on the display
when the unit is powered up. The unit starts up with ali stored data initialized. Frequent occurrence

of this condition indicates that the battery should be replaced. Contact the company or the dealer.

If your EPO 2000S/2000X unit is found to be demanding calibration, contact the company or the

dealer.

10-1
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Solution of Trouble

M This chapter describes possible causes and measures
when the user encounters difficulty in operation of the sys-
tem.
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When the power to the unit is turned on, the unit carries out diagnosis over its parts. If
any error is detected on booting, the control stops power energizing to the major internal
power sections and displays an error message in order to prevent the trouble from

expanding.

The following table describes causes and necessary measures for each message.

Message

Cause

Measures or description

SYSTEM FAIL 001

Corrupt contents of intemal
ROM (program memory)

SYSTEM FAIL 002

Emors found in result of operation
check of intemal RAM

SYSTEM FAIL 003

SYSTEM FAIL 004

No response from control section

SYSTEM FAIL 005

Trouble found in control section

SYSTEM FAIL 006

Trouble found in signal generation
section

The system will not boot up, with the message
only displayed.

Possibility of failure. Note the message and
contact the company or the dealer.

SYSTEM FAIL 007

Wrong connection of system cable, or
failure of power energizing to all power
sections within 15 seconds.

First tum off all power switches then tum them
on again.

BACKUP MEMORY LOST

Data stored in battery-backup memory
has been lost.

When the message is displayed, initialize all
stored data to the factory settings and boot the
system. If this error frequently occurs, backup
battery is deteriorated.

Contact the company or the dealer because
battery replacement is regarded as “repair”.

The first power up after version up of
program memory

When the message is displayed, initialize all
stored data to the factory settings and boot the
system.

PARAMETER CLEAR

Alteration of system cable connection
(message is displayed only on master unif)

When the message is displayed, inifialize
those contents stored by the storage function
to the factory settings and boot the system.

® 11. Solution of Trouble @
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The table below lists settings that will be stored and maintained by the backup battery
even when the power switch is turned off.
If the fault diagnosis function finds any problem, the control erases the data stored in the
battery-backup memory and initializes the data to the factory settings according to the

table below.
Problem found by fault diagnosis
Settings supported by Factory sefting Damaged Version-updated Alteration of system
backup battery datain memory|  programmemory | cable connection
(only master)
Data stored by storage function | (B5"5 "Versatile Use - | To be erased
for advanced users -")

Key lock Off
Selection of interface GPIB To be erased Not to be erased
GPIB address 2
GPIB delimiter CR+LF
RS-232 transfer rate 9600bps
RS-232 delimiter CR+LF
RS-232 parity None
RS-232 stop bit 1bit
RS-232 character length 8bits
Beep On

EPO 2000S/2000X
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( These functions monitor the internal condition and they exert protective functions if any )
error is detected. Two types of protective functions are provided: output restraint and
shutoff of power.

1. When the protective operation of output restraint is exerted, the system is protected
from overload and | 3tR| lights up. When overload or other error disappears, the
system automatically restored to normal output.
2. In the case of a severe error, the function shuts off the power to internal major power
sections to secure safety.
If beep warning is set to ON, the system warns with beep during output restraint and
power shutoff period.
\. J
, . Status under protection L
Subject of protection Message on power shutoff Output restraint | Power shutoff Description
Output current restraint Restrains the output
current to a constant
level or lower.
Particularly, waveform
clips when AC
output is supplied.
Output power restraint (Power will not be shut oft) © Restrains the output
power to a constant
level or lower.
Particularly, waveform
clips when AC output is
supplied.
Power amplifier SYSTEM DOWN FL0201 o o

input voltage error (last two digits indicate the unit number) Tums off the output or

shut off the input

Overcurrent in power | SYSTEM DOWN FL0301 depending on the

amplifier (last two digits indicate the unit number) O @) degree.

Overheated intemal | SYSTEM DOWN FLO0601 Shuts off the input.

heat sink (last two digits indicate the unit number) o o
!)C power section SYSTEM DOWN .FL0101 . Shuts _Off the input by
inoperative (last two digits indicate the unit number) detecting suspended
o operation due to blown
fuse efc.
No response from unit { SYSTEM DOWN FL0400 Disconnection arouse
(last two digits are always 00) o inside.
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If the user experiences a condition that would lead to potential system failure during EPO
2000S/2000X operation, refer to the following section to check for wrong operation,

procedure, or connection.

If any of the following descriptions does not apply to the condition, do not turn on the
power and contact the company or the dealer.

Phenomenon on power turning on

Phenomenon

Cause or conditions

Measures or description

Will not start any action on power
turning on.

Is the power input positively supplied?

Ensure the power input is positively
supplied.

Buttons are inoperable

Phenomenon

Cause or conditions

Measures or description

Almost all buttons do not work.

Is KEYLOCK lighting?

“« R YF 7
100V 200V KEYLOCK
VIR

Turn off key lock. (US5> See the
section of "Key lock", Chap. 7
"Useful Functions”.)

Is REM lighting?

100V 200V KEYLOCK
OUILYT fUNGE

REM
FRL YA

if RS-232 is selected for interface,
then change it to GPIB.

{ B35°See "Setting for GPIB use”,
Chap. 8 "GPIB Interface”.)

If GPIB is selected for interface, the
keypad of the unit is inoperable when the
system is controlled by the PC.

EPO 2000S/2000X
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Phenomenon relating to voltage setting

Phenomenon

Cause or conditions

Measures or description

Cannot switch voltage range from
200V to 100V.

If AC output has been selected, is the
setting of output voltage higher than
the phase voltage of 150V?

Set the voltage to 150V or lower.

if DC output has been selected, is
the setting of output voltage higher
than 212v?

Set the voltage to 212V or lower.

Phenomenon relating to frequency setting

Phenomenon

Cause or conditions

Measures or description

Cannot set frequency.

Is DC output selected?

Select AC output before going
ahead. ( I=5" See "Using the unit as
a DC power supply’, Chap. 5
"Versatile Use".)

Is line synchronization enabled?

Disable line synchronization before
going ahead. (m3See "Line
synchronization”, Chap. 7 "Useful
Functions".)

Phenomenon relating to line synchronization

Phenomenon

Cause or conditions

Measures or description

Cannot enable line synchronization.

Is the reset frequency for the line
synchronization OFF moment (50 Hz
or 60 Hz) out of the range between
the upper limit and lower limit to the
frequency?

Change the value of upper and/or
lower limit frequency. ( D" See
"Setting limits to output’, Chap. 4
"Fundamental Use".)

Is DC output selected?

Change to AC output. ( 5" See
"Using the unit as a DC power
supply", Chap. 5 "Versatile Use".)
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Phenomenon relating to overload

Phenomenon

Cause or conditions

Measures or description

Overioad lamp lights up.

3
JLELE A
|95 | oFF ON
TN

Is the system in overloaded

condition?

Check the load and ensure the load
is within the rated ranges.

Was it noticed on an output tuming
ON occasion?

Lamp lighting for a short time is
normal. Arush current friggered the
protective function and the output
was restrained.

However, the measurement of rush
current is not correct because
waveform clips.

Phenomenon relating to measurement function

Phenomenon

Cause or conditions

Measures or description

L1/L2/L3
(O  does not function.

Is it on EPO 2000S?

This button has no effects on EPO
20008 unit.

Is single-phase selected for phase-

e

This button has no effects in single-
phase mode.

Phenomenon relating to storage function and preset

Phenomenon

Cause or conditions

Measures or description

Cannot recall memory.

Pressing ( PRESET ) does not recall.

Is the phase mode being recalled
different from the current phase mode
on your EPO 2000X unit?

EPO 2000X does not allow recalling
an address at which different phase
mode is stored.

EPO 2000S/2000X



X0002/S000Z 044

Phenomenon on power turning off

Phenomenon

Cause or conditions

Measures or description

The unit persists operation for a
while after tuming off the power.

This is nomal. Operation automatically
stops when the internal voltage has
lowered down to a sufficiently safe
level.

Do nothing and wait for a while.
Operation will stop about five
second later.

if a motor is connected as load

Phenomenon

Cause or conditions

Measures or description

When the unit is supplying power to
the motor, output occasionally stops
by some chance. Or, the power
input is unexpectediy shut off.

When the system is providing power to
a motor, the rotor generally continues to
run by the inertia even after stop of the
power supply. At this moment, a
reverse voltage is applied to the
terminal that has been supplying the
power. If the user tums on the output of
P-STATION/EPO in this situation, this
voltage may flow back to EPO
depending on the condition. This may
cause abnommal rise of power supply
voltage within the EPO unit, and, at
worst, resulting in equipment damage.
To protect the unit from this, detection of
an abnormal rise of internal voltage
automatically tums off the output and,
depending on the degree, shuts off the
input power.

Do not tum on the output when the
motor continues turning after
tuming off the output.

Wiait until the rotation stops before
tuming on the output.

Take extreme care because the
operation is likely to give impact in
the EPO unit.
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If a transformer is connected as load

Phenomenon

Cause or conditions

Measures or description

Current seems abnormal and
saturated in the load of transformer.

Although the output of P-STATION/EPO
is controlled by its electronic circuitry to
prevent abnormal DC voltage from
arising, complete 0V is not achieved
due to the limit of control.

This small DC voltage excites the core
by the force of DC and thus the exciting
current of the transformer sometimes
presents abnormal level depending on
the transformer connected.

The DC offset voltage of EPO is
typically ==30mV. When to
connect a transformer as load,
take into consideration the effects
of this value.

EPO 2000S/2000X



X0002/S0002 044

(Questions)

(Answers and explanation)

(Can I superimpose AC on DC? j ﬁ> No, you cannot do that with P-STATION/EPO units. However,

| want to perform a test to give quick
change of voltage or frequency to the
load. What should | do?

| want to use the unit around power supply
voltage of 100V AC. Is this possible?

I need a system of 4 or 6 kVA but do not have
to change the connection. Is there any system

configuration that is less expensive?

"

"

you can do it with our P-STATION/series [Q].

(. R
You can do it using the storage function. You can change the

condition with the output kept ON when recalling the memory if
you have stored in memory settings of which a set of three
parameters ("output voltage range", "line synchronization” and
"AC/DC mode") are the same as the current parameters re-
spectively in advance.

* For more complicated tests, it is recommended to use our P-

STATION/series [Q}.
. J

(It is possibie to use the unit in the range of 85 to 132V powe?
supply voltage although there is no stipulation on rating. How-
ever, output power is restricted to about 800VA in order to
restrain the power supply current to about 15A or lower to
ensure safety even if wiring from power outiet is permitted taking
into consideration possibility of a common 100V power distribu-

 lion system. )

fOur product, EPO 2000X, is intended to allow extension be-\
tweenmaster units.

One of major advantages of the unit is to allow capacity aug-
mentation or three-phase configuration through simple system
enhancement only on as-necessary basis and, on ordinary
occasions, they are used in different places separately for inde-
pendent use.

If your plan is to use your units in a particular intention without
modifying connection, then our family products, EPO 40005
(single-phase 4 kVA) and EPO 6000M (multi-phase system

\6kVA) are ready for your configuration. )
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(Questions)

Our system consists of two EPO
2000X units. Can we operate the sys-
tem from the operation panel on which
"SLAVE" is shown on the display?

(Our system consists of two EPO\
2000X units. We want to separate the
units to use them individually. What

will be the contents in memory after

ion?
 Separation” )

-
We are using the system for three-

phase load and our desire is to moni-
tor not only the line-to-line voltage but
also line-to-line current. What can we
do?

\_ J

11-10

>

>

(Answers and explanation)

You can operate the system from only one unit (the
unit whose display does not show "SLAVE") in the
system consisting of two or three EPO 2000X units.

fThe unit on which "SLAVE" is displayed stores the settings that\
were used when that unit worked as a single unit. If the unitis
powered independently, the original settings will be retrieved
for operation.

In the master unit, however, the data in memory will be initialized
to the factory settings because the change of system configura-
tionis detected.

Further, interface related data is not affected by the above alter-

 ation and remains unchanged.

( )
The units do not have a function to display line-to-

line current. Only phase current is measured and

displayed.
\lspay y

EPO 2000S/2000X
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EPO 20008 EPO 2000X {allows two or three unit combination)
One unit Two units connected | Three units connected
Output Capacity 2kVA 2kVA 4kVA 6kVA
{AC mode) . Single-phase or Single-phase or
Phase mode comrespondence Single-phase singl e-Sh age three-wire tl?re : ohase
Phase voltage: 0 to 150.0V
100V range 0V~150. OV Line-to-fine voltage: Line-to-line voltage:
Voltage setiing range 0 fo 300.0V 010 259.8V
1 Phase voltage: 0 fo 300.0V
200V range 0V~300. 0V Line-to-line voltage: Line-fo-ine voltage:
0 o 600.0V 010519.6V
Single-phase 100V range 20A 40A 60A
Maximur | — 200V range 10A 20A 30A
curent Slngle-ghase 100V range _ 20A _
9 three-wire *3 | 200V range 10A
Three-phase | 100V range 20A
*3 200V range 10A
M(?:':/TSU Ir: :;;r;?r:;m 2.8 times the maximum cument (RMS)
Maximum peak cgrrent 4 times the maximum current (RMS})
(peak value) *4
Power factor of load 0 to 1 (leading or lagging phase)
Distortion factor 0.5% or less
Starting phase on output tum-ON Either of 0, 90, 180 and 270 degree by selection
Frequency Setl.ing range: 5.0 tg §50.OHZ (resolution 0.'1Hz) o _
Setting accuracy: within +0.01% of the setting ; Stability: within 20.005% of the setting
Line synchronization Supplies AC output synchronized to power line frequency
Output Voltage setting range 100V range 0 to 212.0V {resolution of 0.1V)
{DC mode}) 200V range 0 to 424.0V (resolution of 0.1V}
*5 Maximum current 100V range 9A 18A 27A
200V range 4.5A 9A 13.5A
Maximum output power 1. 3kW 2. 6kW 3. OkW
Output Current fluctuation to load 40.0 to 120.0Hz: within 0.1%, 120.1 to 500.0Hz: within %0.5% (typ)
voltage | Input voltage fluctuation to power supply within +0.2%
stabilty | Fiuctuation to ambient temperature within +100ppm/°C {typ)
Input Voitage and frequency 170 to 250V *6, 48 to 62 Hz
Number of phases Single-phase
Efficiency and power factor Efficiency 76% or higher (typ), power factor 97% or higher (typ) with input voltage of 200V
Input current *7 14Aor less 14A or less (per unit)
Power consumption 2.8 kVAorless 56kVAorless | 8.4 KVAorless
Function RMS : 170V/340V range (seif switching}, resolution 0.1V, accuracy within =1% FS|
Voltage | peak : 240V/480V range (self switching), resolution 0.1V, accuracy within 3%
Current RMS: 14A/78A/70A range (self switching), resolution 0.01A, accuracy within +1%FS
AC mode Peak: 20A/40A/100A/200A/400A range (self switching),
*g resolution 0.01A (0.1 A for 200 A/400 A), accuracy within =3% FS
Effective power| 2.2 KW/22 kW range, resolution 0.01 kW (at 2.2 kW)/0.1 kW (at 22 kW), accuracy within 3% FS
Measuing Apcarntpowes andpover | Caalcuilated from voltage, current and effective power measurements and displayed
function Peak current | 20A/40A/100A/200A/400A range, resolution 0.01A (0.1A for 200A/400A),
i holding function| accuracy within £5% FS
Voltage | Mean value: 240V/480V range (self switching), resolution 0.1V, accuracy within +1% FS
Mean value: 20A/40A/100A/200A/400A range (self switching),
DCmode | Cument resolution 0.01A (0.1A for 2002/4(00A), accuragz( within =1% FS
Power Calculated from voltage and current measurements and displayed
Others anlt diagnosis function, prqtective function, storage function, preset fynction .
fimiter function, GPIB/RS-232 interface, external keypad entry, key lock function, beep waming
Environment, Withstand voltage *10 1.5 kV AC, 50/60 Hz for one minute
massetc. | Insulation resistance (at 500V DC) *10 10M Q or higher | 5MQorhigher | 3.3MQor higher
Ambient temperature and humidity | Operation: 0 to 40°C; Storage: -10 to 50°C, 10 to 90% RH {no condensation)
Mass *11 25kg [ 25kg(per unit)
Dimensions 448W x _1 7§ (191)Hx 651 .(685) D (per ur!il) o
* Units in mm; values in parentheses include projections
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Rush current versus supply time
* Vo =100.0V (100V range) or 200.0V (200V range), f = 50Hz, at Power-ON phase 0°

This indicates the time (rush supply time) spent until the output is restrained by the protective circuit operation

when rush current is applied to a resistance load.

Rated current = 20A (100V range), 10A (200V range)

T T T T T YT

2.8F E

Rush current 26E E

' /\ 2~4E é

E €| 22F E

[ L 1

\_—/ 5 % 20 :

5|8 '8F E

E|E 16f 3

14f s

< 1,2; *
Rush supply time E 0 v N

10 10° 10°
Rush supply time [ms]

Maximum output current versus frequency Maximum output current versus output voltage (AC mode)

* Maximum current decreases at frequency lower + Maximum current decreases at voltage higher than 100.0V

than 40Hz. {for 100V range) or 200.0V (for 200V range) .
§ IOFT 1 . § T ) ML ALEL N S N I (L I I
= E ] = i 1
= s ] 2 wf E
X [ ] X [ ]
B sof ! 1 B wf :
S| = N | ] 3= F ]
B i I é
|8 r ' ] E{E w0 m
gl ' 1 2l T ]
g 0(); (1 ; L ' P—— é 00;1 |...|...|...1..‘|...1\..1..T-

10 100 00 20 40 60 80 100 120 140[VI{100 V range)

00 40 80 120 160 200 240 280[V](100 V range)

frequency [Hz]

Remarks: [A] means [Arms], [V] means [Vrms] unless any other special description is given. Signal

*1
*2
*3
*4

*5
*6

*7
*§
*9

waveform is a sinusoidal wave.

Setting resolution is 0.1V for phase voltage and 0.2V for line-to-line voltage.

With sinusoidal wave. QOutput current decreases if output frequency is 40 Hz or lower.
With phase current.

A short period until mean value protection operates. However, repeated application is
allowed to capacitor input type rectifying load (at 48 to 62 Hz).

DC mode cannot be used in single-phase three-wire or three-phase system.

EPO 2000S and EPO 2000X units are operable at 100V aithough the output is limited to
800 VA.

At input voltage of 200V.
Measurement accuracy is for full scale (FS) of each measurement range.
Effective measurement range of voltage and current is 40 to 500 Hz.

Effective measurement range of effective power is 45 to 65 Hz.

*10 Stipulated with chassis - power supply input in package versus output, chassis - output

in package versus power supply input.

*11 Accessories and optional items are excluded.

EPO 2000S/2000X
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BMAC power supply/AC stabilizing power supply

When electricity is transferred through power transmission lines from power stations of power
companies via substations to power switchboards and wall outlets to provide power, the value and

waveform of voltage are deformed by effects of impedance of the supplying wires and loads.

To solve the above problem, we have some means to stabilize the power at the reception end.
Conventionally used solutions include devices that use saturable reactors and method that con-
trols slide regulators by servo, which had such remarkable defects that response speed is slow
and waveform is not improved yet. To replace these methods, various devices that use electronic

circuitry have been proposed recently.

Among others, our P-STATION/EPO employs a power amplifier system and provides AC voltage of

low distortion and high stability by means of incorporated signal generator.

B Higher harmonic current

Household appliances and industrial applications often use switching power sources. A capacitor
input rectifying circuit, which is used in their power input section has a drawback that the input

current is greatly distorted and deformed so that it contains a number of harmonics.

If high volume of such current flows into power lines, the voltage will be distorted so that other
equipment malfunctions, transformers are overheated and other problems are caused, possibly

resulting in accidents.

P-STATION/EPO, which adopts a circuit to effectively restrain this harmonic current, controls the level
of harmonics down to almost the regulatory value and, at the same time, markedly improves the

power factor (about 97%, typ).

B Immunity to power supply harmonic components

The product has immunity to harmonic components contained in power supply so that the output
will not be affected by them even when harmonic components are contained in the power supply

voltage due to harmonic current generated by other electric equipment.

13-1
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B Rush current (or inrush current)

fn motors and other electrical products that use capacitor input rectifying circuit in the power input
section, a considerably high current flows in a short time immediately after turning on the power

switch compared to the rating condition. This current is called a rush current.

If the power supply cannot afford to provide this current sufficiently, some products, without getting

necessary power, may not be started depending on the condition.

If this high current runs, the impedance of the power supply line causes a voltage drop so that the
supply voltage may be lowered. Therefore, we have a certain regulation that limits this effect to a
constant level or lower. This test, however, must be performed with a power supply that has a

sufficient rush supplying capacity.

To support such forms of application, our P-STATION/EPO series have ability to provide rush current

supply of excessive capacity to provide rush current.

Tek EIUM Single Seq 1.00kS/s
(-7 -

!

|

-3

that is 2.8 times the rated current. Users do not have to furnish their facilities with another power
|

Ll

* Example of rush current

|

Power drill

(rated to 100V AC 260W) ¥ i : )
Top: voltage (100V/div) w\}\l \lW‘/\’vVﬂ\’f\AMI\IWVW"A”

Bottom: rush current (10A/div) e

Even in a small power drill, a 15 Apk (about 10 Arms)
rush current flows just after power charging. This rush
current is four times the rated current of 2.6 Arms.

B Capacitor input load

Most of switching power supply units used in different equipment adopt an input rectifying circuit of
capacitor input type because of the simplicity and low-cost of the circuit. Input current to the equip-
ment in this configuration has such waveform that the current flows only around the peak value of the
given sinusoidal voltage. This waveform contains many harmonic components and the ratio of
peak value to RMS value (Crest Factor, CF value) is as high as 1.5 to 2 times that of resistance or

other linear loads {CF = 1.41)

To supply low-distortion voltage to these loads, therefore, deliberate measures have been taken in
P-STATION/EPO so that current of CF = 4 will be supplied at the maximum (for output capacity 2 kVA

in precision mode).

EPO 2000S/2000X
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M Output stability (output voltage stability)
Various types of performance are required in power supply. Among them, particular one is the
resistance to the effects of load fluctuation and power input voltage fluctuation. This characteristic

is called "Output stability".

@ Current fluctuation versus load change
This means the fluctuation of output voltage due to the change of load condition. In general,
the ratio of the voltage change in a load-connected condition against the voltage in a no-load

condition (no load connected}) is expressed in [%].

@Input fluctuation versus power supply change

This means the fluctuation of output voltage caused by the change of power input voltage. In
P-STATION/EPOQ, the ratio of the output voltage change (at rated output) against input voltage

variance (170 to 250V) is expressed in [%], which is stipulated as the rating.

@Fluctuation versus ambient temperature change

This means the fluctuation of output voltage against the change of ambient temperature.

HETolerance to instantaneous power interruption and fluctuation of power supply voltage

In general commercial power supply lines, power companies provide power environments of a
constant quality. Even if an unexpected natural disaster such as lightning takes place and causes
trouble in power transmission lines, they change lines in a second in order to minimize the influ-

ence of power failure.

However, in this short period of time to be spent for the line change, the power supply voltage
becomes 0 (this is called an instantaneous power interruption), or lowers to an abnormal level.
Those electrical products that are not able to endure this interruption cannot continue proper opera-
tion.

Our P-STATION/EPO units have sufficient tolerance ability against these phenomena even in a

relatively poor power environment, and they can minimize the impact in the output.

13-3
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W Stability to capacitive load

If your AC power source is of power amplifier type, such as P-STATION/EPO, it provides feedback via
an electronic circuit to compensate the fluctuation in output voltage due to load variances. However,
if a capacitive load of extremely high level is connected, stability may be broken, causing oscillation

and other abnormal phenomena.

Therefore, our P-STATION/EPO is provided with a consideration so that users can select the com-
pensation mode to cope with the trouble in the above situation. The tolerance against capacitive
load is about 10 ¢F in "Precision mode" to ensure high accuracy while "High stability mode" allows

the user to connect a load of maximum 150 ¢F to secure stability.

M Application to RF anechoic chamber

An RF anechoic chamber (or a shielded room), which is a facility to measure unnecessary radio
noise produced from various electronic devices and verify the legitimacy of the device to EMC
standards, is required to have an extremely low noise environment so that the detection and mea-

surement of electromagnetic wave emitted from the subject device will not be affected by noise.

Therefore, a noise filter with particularly high restraining effects is used in the power input section of
the anechoic chamber. However, in general, operation may become unstable under conditions of
the capacity being several tens uF or higher capacitance, with the power supply unit of power

amplifier type providing only insufficient compensation.

In high stability mode, even in the above situation, our P-STATION/EPO will ensure high stability,

which does not prevent selection of filter.

M Effective power and apparent power
Assuming that an AC power supply is providing power to the load, let the load current as 1L and
voltage as Vi (here both 11 and V. are RMS) and calculate the product (| IL| |VL]) of absolute
values of the both by multiplication. This is called apparent power and is expressed in [VA].

Thus, the following term out of the power provided from the power supply :

—I‘J.TiLVL dt
T Jo

( I, V. : instantaneous value)

is called effective power and is expressed in [W].
The ratio of these two values ([W)/[VA]) is called power factor.

In other word, it is considered that apparent power is the power that the AC power supply is going to
provide, effective power is the power utilized as certain energy in the load, and power factor is the

rate of the used power out of the supplied power in the load.

P-STATION/EPO determines these values by calculation, similar to the above, from the instanta-

neous value of detected voltage and current.

EPO 2000S/2000X
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BWRMS value and peak value

To express the magnitude of voltage, for example, we have several forms of expression available in
the case of AC voltage.

Most common one is RMS value. This expresses the magnitude with the DC voltage that exerts the
same work. A common expression of "100V AC" means an AC current that has an RMS value of

100V. To indicate that the value is in RMS, notation of 100 [Vrms] is used.

A peak value is the voltage at the instant at which the voltage is the highest in the course of wave-

form. Notation of [Vpk] is used to express this.

Also for AC current, RMS values in [Arms] and peak values in [Apk] are used similarly to AC voltage.
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WARRANTY

NF CORPORATION cettifies that this instrument was thoroughly tested and inspected

and found to meet its published specifications when it was shipped from our factory.

All NF products are warranted against defects in materials and workmanship for a period
of one year from the date shipment. During the warranty period of, NF will, at its option,
either will repair the defective product without any charge for the parts and labor, or either
repair or replace products which prove to be defective. For repair service under warranty,
the product must be returned to a service center designated by NF. Purchaser shall be
prepay shipping charge, duties, and taxes for the product to NF from another country, and

NF shall pay shipping charge to returned the product to purchaser.
This warranty shall not apply to any defect, failure or damage caused by improper use,

improper or inadequate maintenance and care or modified by purchaser or personnel other
than NF representatives.

NF CORPORATION
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If there are any misplaced or missing pages, we will replace the manual. Contact the

sales representative.

NOTES:

¢ Reproduction of the contents of this manual is forbidden by applicable laws.

¢ The contents of this manual may be revised without notice.

¢ Information provided in this manual is intended to be accurate and reliable. How-
ever, we assume no responsibility for any damage regarding the contents of this

manual.
¢ We assume no responsibility for influences resulting from the operations in this

manual.
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