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J Instructions for safe use of the product

For safe use of P-STATION/EPO unit, 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.

J Observe the contents of this document )

This instruction manual contains instructions for safe operation and use of P-STATION/EPO
unit.

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.

J Observe the descriptions of A\ WARNING!, /{\ CAUTION! )

Be sure to observe descriptions of WARNING and CUATION contained in this manual and
those affixed on P-STATION/EPO units because they are intended to prevent hazard that may

result in serious accidents.

f

This note on the product or in the
manual indicates information to

avoid hazard which the life or body
AWARNING! of the user is subject to during

handling of the equipment.

~\

This note on the product or in the
manual indicates information to

avoid damage to the P-STATION
A\caution | e o

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

e J
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J Damage during transport and storage )

® [f the P-STATION/EPO 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 NF representatives.

J

J Do not remove the cover or modify the unit )

inside.

\.

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

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

J Install the unit in flat and rigid place )

® For unit installation, select a flat and strong place free from tilting or vibration that
can support easily the weight of the P-STATION/EPO unit (approximately 85 to 525

kg per unit).

P-STATION/EPO
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_\I Never select any of the following places for installation )

e Qutdoor or sunny places

® Places exposed to comosive, explosive

\_ or flammable gases

4 )
® Places subject to high humidity or
condensation
. J
[ )
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e Dusty and dirty places
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® Places exposed to fire or moisture

\.
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/\ WARNING!

J Avoid electric shock )

\

r. Be sure to shut off the switch on the
power switchboard before
connecting the power supply cord.

e Turn off the power switch of the P-
STATION/EPO unit before
connecting output cables.

e Connect the protective grounding
terminal of the P-STATION/EPO unit
positively to the electric ground
which ground resistance is less than
1009.

® 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.

e Securely tighten screws and
positively plug connectors so that
input and output cords and other
cables will not be unplugged
accidentally. Also pay attention to
cord and cable placement to protect
them from treading and jerking.

JBe alert to burning )

f. Pay attention to prevent personnel )
from direct touch on the exhaust
port of the P-STATION/EPO unit.

\_ J

J Be aware of electric shock and faiIure)

N

ro 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.

e Never put foreign matters or liquids
in the P-STATION/EPO unit.

e Wiring in the input and output sections
should be carried out elaborately so that
the conductive part of the connection

\ cord will not be exposed. Y

P-STATION/EPO
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/\\ WARNING!

JBe careful when moving the main unit ) J Power supply cord )

\

f. The P-STATION/EPO unit can fall
down during movement.

e During movement, be careful not to get
caught between the P-STATION/EPO
unit and a wall or door.

o During movement, your foot can be
run over by casters and be injured.

Handie the P-STATION/EPO unit with
extreme care.

\\ J

(Option

® The power supply cord is one of the
optional components.
Use the supplied power supply cord for
power input. If any other cprd is used for
unavoidable reasons, select one that
has electrical and mechanical properties
equivalent to that.

0-5
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/\ CAUTION!

Jlnstructions on use )

of ambient temperature and humidity.

For operation:
For storage:

For guarantee of performance:

AC power supply of 48 to 62 Hz, 170 to
230 V).

® |n order to maintain proper forced air

walls for adequate ventilation.

e Use the product within the specified range

0to40°C, 10 to 90%RH
-10 to 50 °C, 10 to 90%RH

5t0 35°C, 50 =10%RH

(No condensation)

® Select a power supply to the P-STATION
/EPO unit in the rated range (three-phase

cooling, place the unit so that front and rear
sections will be 50 cm or more away from

e The P-STATION/EPO unit consumes
electric power of about 5.6 to 50.4
kVA at the maximum. This means,
the input current will be 30 to 173 A
if the power supply voltage is 170 V.
Therefore, select a power supply
with sufficient capacity.

® The heat release value of the
cabinet is approx. 1.6 to 14.4 kW
(approx. 1380 to 12420 kcal/h).
When P-STATION/EPO unit is
installed in a small and enclosed
room, an air conditioner is required

P-STATION/EPO
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Safety

and instructive expressions
used in this manual

-

CAUTION!

]

LAWARNlNG!
LA

@ Attention! T

(
(

Memo T

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 P-
STATION/EPO unit.

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

Introduction of a function useful in some future
occasions.

Instructions for safe use of the product @
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J Contents of Each Chapter )

1 Introduction

2 Name of Parts

3 | Installation and Connection

4 Fundamental Use
- for beginners -

5 Versatile Use

- for advanced users -

Use of Multi Phase system

6 - use units in a three-phase or single-phase
three-wire configuration -

7 Useful Functions
- versatile functions are ready for use -

This chapter describes the features of the P-STATION/EPO unit
and the configuration of accessories.

This chapter explains about the name of parts.

This chapter provides what should be observed when installing
the P-STATION/EPO unit and connecting the power supply to
prepare the P-STATION/EPQO unit for use.

This chapter describes the fundamental usage of the P-
STATION/EPO unit. Users are recommended to read this
chapter first.

Turning ON/OFF power supply
Setting the output voltage range
Setting the output voitage
Setting the output frequency
Turning ON/OFF the output
Indication of overload

Using measuring functions
Setting limits to output

This chapter describes the advanced usage (application)
of the P-STATION/EPO unit.

Using the unit as a DC power supply

Setting for output compensation mode

Using storage function

Measuring rush current

This chapter describes how to operate P-STATION/EPO
unit when using it as three-phase power supply or single-
phase three-wire power supply.

What functions are available by multi-phase system
Using the system as a three-phase power supply
Using the system as a single-phase three-wire power supply

This chapter describes how to use the convenient
functions that the P-STATION/EPO features.

Using ten keypad for setting (option)

Line synchronization

Switching ON/OFF beep sound

Key lock

Output waveform monitor (option when you place an order)
Remote sensing AGC (option when you place an order)

P-STATION/EPO
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10

M

12

13

GPIB Interface

RS-232 Interface

Maintenance

Troubleshooting

Rating

Terminology

This chapter contains the description of the GPIB interface,
intended for programmers and program users.

This chapter contains the description of the RS-232 interface,
intended for programmers and program users.

This chapter describes the backup battery and calibration.

This chapter describes the causes of possible troubles and the
actions to take for those troubles.

This chapter takes up some of the terms referred to in this
manual and describes those terms in association with the
features of the P-STATION/EPOQ unit and from the aspect of
application.

0-9

Instructions for safe use of the product @






Odd/NOIIVLS-d

Table Contents

Page
Instructions for safe use of the product =« -+« «+vrereeriiiiiiiiiiiina. 0-1
Safety and instructive expressions used in this manual - «««««sveereenereanann. 0-7
1. Introduction
Outline of P-STATION/EPQ Uit == v vcrverrntrnmrearsnreneeanreassnrnrennn. 1-1
Check accessories in package firstl s i e 1-3
2. Name of Parts
Single phase system ........................................................ 2-1
EPQO 000G svrrreeemtrennaitintaatasieeastanaesrennnosesnnnneerenanneeenns 2-1
EPQO 8000S, EPO 1000S, EPO 12008 v+ vvvrueertetrancanenrenrencnnennens 2.0
Multi phase SyStem =« «-vrermon i e et 2.3
EPO BO00M cvvemm it cetateia e ettt cca it e e s tnesannnncnncnneersereens 2.3
EPO 1200 crrreentmcentiieseeaaarcrcreaesnanaseresesnnannnnnceaneeeennas 2-4
EPO 1800M s ettt e et s et s et et 2.5
ey O - ] 2.7
EPO BB00M vcrrereemmce ettt eaeatttaeenennnnaneessesasannnnneee e 2-9
Panel detail «ococriiim i e e e e 2-11
Front pangl -« reeeer i e e e 2-11
Rear panel «+cveerrm i e ettt e e 2-11
Operation Pan@l »«vee ettt i et i e i, 2-12
3. Installation and Connection
Moving P-STATION/EPQ UNit « =+ envenraneearenenaetaieaiiessseneeaeeannnnnn 3-1
When moving P-STATION/EPQ UNit <+ =+ v eveererrreitanriiarnerininrenenenn 3-1
When ifting P-STATION/EPQ Uit =+ =t e evetrsnctrmaeeerierenisennseenneennesss 3-1
When transporting P-STATION/EPQ UNit + =+ -« +ereestaeenreararnrumeernnnnnennn 3-1
When relocating P-STATION/EPO unit after installation =« = === «sssrevrerserseannnnn. 3-2
INStallation 10CatioN <« vererm it e e e e e 3-3
Install the unit in a wide area with allowance =« <+« + s creerevriinnniiiian.... 3-3
Install P-STATION/PRO in a place where the weight of the unit ==+« s« varvuerrarananns 3-3
Install P-STATION/PRO on a level ground «««-««--satemimmaeenaniiiiiinanns 3-3
How to Install the Unit «« <« o e e e et e e cee e et 34
Installation Of CADINEt +« === cvetratmriiiia et c i ietneaeetrinennanneeeranannnannn, 3-4
Cabinet installation order for EPO 18000M/24000M/35000M «+ +++xseruunrrsaraeenns 3-4

Fix the cabinet with ] (0] o] 1] T 3-5

@® Table Contents @



@® Table Contents @

Selection of power supply environment -« -+« -eeeeiiiiiiiiiiiiriiiiiaiann... 3-6
Groundjng ......................................................................... 3-7
Connection to power input and output terminals
(EPO 4000S/8000S/10000S/12000S/6000M/1 2000M) =vcerinneenaninn, 3-8
Connection to power input terminal ««««««rserrrttriiisiiiieenrenrenneennnn., 3-8
Information on power input terminal « =+« +« e e s arrai i i i e 3-8
[T o THY 7= o) = T T 3-8
Connection to the power input terminal « ===« =+ «srrreeteuariieirstrerienennnnn,. 3-8
CONNECION PrOCEAUE =« *# v st vttt ta ettt saartsansrarneanrvarenensnsaneans 3-9
Connection t0 output termMINal =<+« rsrrermmririiiie i i s ciineaneen. 3-12
Information on output terminal of cabinet =+« +rvrerrriririnntararieirnerenenns. 3-12
CoNNECtioN Of I0ad =+ v+ v v ettt ittt ieiieestesnsansanernsnsunnnnssrennernens 3-12
Connection to power input and output terminals
(EPO 18000M/24000M/36000M) -+ e renrenmrnrnuaianaiieiareananrannnnnnnns. 3-17
Connection to power input termiNAl «« ==« v mereerreraieinraarirearrennrnnne. 3-17
Information on power input terminal s s« «rererarrnraiiiiiiiii it i 3-17
Power input cable =+ v rrer it eain e i e s sttt 3-17
Connection to the power iNput terminal «» + -+ s+ tererriiaiiiiicisrirerneinianes 3-17
CONNECHION PrOCEAUIE * =+« =« + e tersrarsenren ettt estarerennsasrneesnnnnnnn 3-18
Connection of QUIPUL DOX ==+ st arrmmrmmr ittt e e cie et 3-21
information on output terminal of CabiNEt =+« ==+ rerereeentiriiiiarrenanrvenenrnn. 3-21
Information on input terminal of OULPUE DOX =+ +++rtersreianiieiresiisireransenans 3-21
Connection of output jJUNCEION CabIE =+ + st rrreraariiinte it e e reieaaen. 3.22
Connection Of DOOSIEr GADIES + =« - rrscrrenrinnroreneersenearsneeenrsnsenenn.. 3-26
CoNNECHION ProCEAUE « =+ » = vttt tis e st ettt ta s et rasenennsnnsnrnnnnenns 3-26
Inserting the flat cable CONNECIOr =« rcrrerrerttisireraanttnrarvnreernrascnnessrns 3-27
Removing the flat cable CONNECIOr =+ x«rxeeearrereirntaratirierareinsraneranens 3-27
Connection to OULPUE BOX ==« =ttt rerercnniain it e i ciear e enns 3-28
Information on output terminal of OUtPUL BOX «+ ===« ererrentirraiareeeiiiiieien. 3-28
CoNNECtiON OF I0Ad *+ v s rtrtnnrernteianesnrasesncornsessserssnncnssonenrannns 3-29
Prior to starting o 0L=1 =] {0 o I 3-33

4. Fundamental Use - for beginners -

Turning ON/OFF pOWET SUPPIY ++«« -« rerrrramumeiiiii e iiiiieeeerennnnnsns. 4-1
TUMNING ON the POWET « -ttt et e e e ettt e vneea e 4-1
TUrNiNgG Off the POWET «t st s et e e ettt ta e e ce e arannnernes 4-1

Setting the output voltage FANQE s it 4-2

Setting the output vORAge ««- -+«  rearmeiiiiiiiii e, 4-3

Setting the output freqUENCY -« rrerriimiiiii e 4-4

Turning ON/OFF the OULPUL «++ -« « e eeerrneiiiiii e ree e enenes 4-5
OUPUL IS ON v o v vt i e i e ettt st i e e e e rseaesstaennnennansns 4-5
L0 1T o1 - ] = 4-5

P~-STATION/EPO



Odd/NOILYLS~d

INiCation Of OVEOAd -+« everrrnerra it ara e e e ne i ieaensrnaenens 4-6
Using measuring fUNCLIONS = reerm i ettt e i e s e e e e 4-7
Setting limits to OULPUL « v e s 4-8
Setting an upper limit to output VORAge =« - -« =« rerrerenuernmiiiiiiiii e 4-9
Setting an upper limit to output frequency =--cevveriinriieneia 4-9
Setting a lower limit to output frequency <« +ssssermerrieiiiai 4-10

5. Versatile Use - for advanced users -

Using the unit as a DC power SUPPIy ««« -« -« ereeemrennaraiinaniaeeaaeaaaas 5-1
Seiecting DC OUtpUt MOAE »-vrrereeter ettt atstritanasarncaraasesavoasnnnnns 5-1
Setting an OUtpUt V0|tage FANQE rrrerrmrerrsenrraneiinratrtrsavsreerscnnnneres 5_2
Settmg an OUtpUt VOItage ...................................................... 5_2
Using the measurement fUNCHONS =+« ««rreseritrersirarererinereiiiiiaanaaenans 5-3

Settings for output compensation Mode «+«+«eseervreniiiiiiiiiiiiaean, 5.4
Selecting low sensitivity (or high stability) «««-=c-reerereeeiaiiiin 5-4
Seiecting hlgh Sensitivity (OI' precision) ........................................ 5-5

Using storage funclion ««»««ceraevmenn i 56
Storing settings ............................................................... 5_6
Recalling Settings =+« «+«seeresttertttimiiiiiiiiiiiiia i 5-7
Reca”ing at one action with preset key ........................................ 5_7
Retrieving on-shipping SEtNgs =« ===« st rereremiaiimmiii i 5-8
Setting items for memory storage and on-shipping settings «+««=v--rerreeareeniianans 5-9

Measuring rUSH CUITENE «« - =« neerereiie e 5-10
Setting the power-on phase on output turn-on === =«ceveeeenniininnan, 5-10
Using the peak hold FUNCHON ==+« x«reesmrerrmrrriiiiia e iaiiaaaecen e, 5-11

6. Use of Multi-phase System

- use units in a three-phase or single-phase three-wire configuration -

What functions are available by multi-phase system ? --«-««-vvevveviinnnnn. 6-1
Phase MOdE « e rceeecrmmearaamanreratenenasaarestrraeessasesanssssnronsaserans 6-1
OULPUL EEIMINGL »» « v e v e et ettt st et e s 6-1
Restraints 0N MemOry « =« e reeerrer it 6-1
DC output mode Mitations «» ==« = reerieieteiiiiiiiiiiiiiiriiariaeiie i 6-1

Using the system as a three-phase power supply -« ««cvveerreenaeinan... 6-2
Turning ON/OFF the POWET ===+ v ereusseeunntrmiuietitcnisitsassaenennnas 6-2
Changing to three-phase mode =« +++eerreiiiiiiiiiiiiii s 6-3
Exemplary voltage setting: supplying three-phase 200 V output - - -+« -« - c-u - 6-4
Using a measuring function in three-phase configuration ««« =+ cvcrevasvanaaas 6-5
Different functions in three-phase mode =+« -+ evermaiiiiiiiiiiiiiiiiianans 6-6

Phase (L’l, |_2, L3) indication and phases ...................................... 6_6

® Table Contents @



@® Table Contents @

Using the system as a single-phase three-wire power supply -«----seenn. 6-7
Turning ON/OFF the Jolodn S R R R I 6_7
Changing to single-phase three-wire mode »« s e tmrriiriiiiiiiiriiiniincrenn. 6-8
Exemplary voltage setting: supplying single-phase three-wire 200 V output ---- 6-9
Using a measuring function in single-phase three-wire configuration -« -+« -« - - 6-10
Different functions in single-phase three-wire =+« serviviveiiiiniiiiann... 6-11
Single-phase three-wire (L1, L2) indication and phases -+« ««s«sesevererreien. 6-11

7. Useful Functions - Versatile functions are ready for use -

Using numeric keypad for setting (Option) ==« +«««-sueremmviiiiiiiiinnnn... 7-1
Connecting the numeric keypad ««« =« rrrresrmeiiiiiiiiiiiiiiiiiiiainennnnn. 7-1
Selecting operation mode of numeric keypad ««+«=«-++verrsiineirinininina.., 7-2
Operation in numeric entry (TOKEY) mod@ «+« s ssreerrenmerrarinisicennnnnens 7-3

Setting the output voltage by numeric entry ...................................... 7_3
Setting memory recall address by numeric entry =« « <+« vrerrieeniiiiiiii, 7-4
Operation in memory recall (RECALL) MOQE = cntarsnrnnroransenssntnsncnnnns 7_5
Recalling the contents in memory by a single button touch on the numeric keypad - 7-5

Line SyNChroNiZation « =« «termmemmaiiiii it e e e cri et ee e reenas 7-6
Enabling line SyNnChronization «««««esrravaretimiiiiiiiiinraeieiiencnsensesannn, 7-6
Disab”ng line synchronization ................................................. 7_6
Setting the reset frequency at the line synchronization OFF moment ««««-« -« - 7-7

Switching ON/OFF beep Warning ==« -« ++«ceeriueeemmnuiiieiernunnnnan... 7-8
Enabling/disabling beep WaINING *rrevrrmrsateeiatireniaa s isneiassaennons 7-8

S 0T 7-9
Enabling key 10ck ««cvermrnrn i e e e e e 7-9
Disabling Key 10CK +«rreeereiaraie ittt st rte s e cra e i e raenaese 7-10

Output waveform monitor (option item when you place an order) +-------- 7-11
Connection of output waveform Monitor »«« =« seesreretiiriieneenneeiiennenn, 7-11
Monitor Settings ............................................................. 7_1 2

Remote sensing AGC (option item when you place an order) -« -« ++----.. 7-13
Cable connections for remote SENSING *#* rcrrrererarisiitiitatieirneennarass 7-13

Connection diagram .......................................................... 7_1 3
Connecting MEthOd o xcrernmatenesitnsoiorasernastansosnressorannnressrennens 7_14
Turning on or off the remote senSINGAGC ++« =« rerrretnnaaniimiiiiiinanas 7-15

8. GPIB Interface

OULINE Of GPIB « v v e e ettt e e e e e et e e e e e, 8-1
Functions that cannot be operated via GPIB «++++rerereiiiieeiiiinina.... 8-1
Functions that can be controlled via the GPIB but cannot be operated from the panel --- 8-1
Applicable Specifications ««««+sretstirariiinii ittt iea et i, 8-1

Connection of GPIB CAbI@ -+« ccrtrarmummmmeacaae et e e e, 8-2

P-STATION/EPQ



Odd/NOILVLS-d

INSIrUCHIONS ON USE Of GPIB + v« v vcurnerntntaiiannararneaenenaeaeeinrernnenss, 8.2
Setting fOr GPIB USE r+vrrrvemmarmaetviniiniaaasttesas e rasasassannassansesnanns 8-3
Selecting the G R N I T T T 8_3
Settmg the GPIB AddreSS »crert e r it it it c e a e i en ettt 8_3
Selecting a terminator =« =« s esserrer it 8-4
Remote status and release from remote condition - ===+ +++veeveneennnt. 8-5
Remote State c+srrresrrtaaine s iistiitessasantessrnsssssantansesssarsenasannne 8_5
LoCaAl State s vv v s s ettt i i it i i st e s e ettt na ey 8_5
Settlng the SyStem to "Local lockout" »cvvrnrrretiiianin it it a it 8_5
Service request and Status StrUCIUME «««««++«rerrrrniaeieriiiiereeniiisas. 8-6
Outline of Status FEPOrt =« « v s et er et e 8-6
Status byte .................................................................. 8_6
Sending a SerVice request ..................................................... 8_6
Capture of an R e 8_6

Grasp of queue SitUALiON *rsvvr s s cennnrensannccertasvescasentanonarsnssssannrnnns 8_6
Status byte register and sending a service request -+ -« -eieeiii, 8-7
Detailed StruCtUre Of STATUS ««««crervnrrrmerrerrennaaae e ererraaaereerennnnnss 8-9
Standard event status register and related registers - -« -« «ssveeeeieiiiiii.. 8-10
Operation status register and related registers -« ==+ -««cerverarinnnie. 8-12
Extended event register and related registers «»«-+reveriiiiiiaiiiiiin 8-13
Warning event register and related registers « =+« r-vvrerraviiiiiiiii 8-14
Operation event register and related registers -+« -«+-rvvevriiiiniininin.., 8-15
Fail event register and related registers ...................................... 8_1 6
Overload event register and related registers ===« -++ssesrreiiiiiiiniianiii, 8-17
Extended status register and related registers -+« «+-«rvvvraiiniiii 8-18
Program messages -+« « - xcerrremreimriie i e 8-19
Program message baSiC fOMM »**sssrsansssscnnnranannseseasnaennnsancannnsnns 8_1 9
Settmg MESSAJES ==t r sttt ittt iecssstartsrrnanacanannnans 8_20
Data form in Setting message ................................................ 8_20
Queryjng message ......................................................... 8_20
Form of response data to a querying message «« =+ +«xcrererriieiiriiiiiii, 8-21
Situation in which no message is accepted (BUSY) «++++«vvevieiiiennnt. 8-22
BUSY re|ated messages .................................................... 8_22

To reCOgnize BUSY state from coNtroller «eceeresmniieniaii i ittt 8_22
List Of Program MESSagEs =« -+« «xxresrrrereanrerrrneeraneeaaaaneaeennn. 8-23
Setting of output voltage and output range ==« -« ««xxerrerieaiiiiiiiii 8-23
Setting of QUtPUL freqUENCY «»+«rrrrrrrrrei e e e 8-24
SWItChlng ON/OFF the OUtpUt ............................................ 8_24
Measuring funcﬁon .......................................................... 8_25
Settmg Mt valueS s =rvvrr s e tmsa ettt e et iassan s nessasnenmsnonssnsnnnn 8_26
Setting @ POWEr-ON phase «=««=esesretietiiaiiiiiiiiniiiiiiirenaeaanana, 8-27
Precision mode and high stability mode setting «««««+--sreeeeiiniieniann. 8-27

Line Synchronization ........................................................ 8_27

® Table Contents @



@® Table Contents @

\

Page

AC/DC SEIBCHON » v v et e e et i e e 8_28
Phase MoOde »-«crrrrettieiieiiiit it ettt iaen e eeinnssrsrreeanerenannseennnn. 8_28
B v r et e 8-28
Remote sensing Y € O 8_29
Monitor OUtpUt .............................................................. 8_29
1Y =T34 To ] 8-30
Hardware StrUCHUIE vt e rm et ettt ettt e e et ie e an o ranvacrnnrnnrnns 8-31
Interface and Status related -« -+« e rerentrtinr ittt iia s eeaeannnnass 8-32
Response to interface message « -+« «««vrrrmamemiiiiiiiaiaiiiaennn... 8-33
Sample GPIB program ««««eeeeereitn it i 8-34
Outline of sample program «« -+« v ive i e e 8-34
Case in which Visual Basic and Keithley's GPIB interface board are used « «»-«»«+xrs+-- 8-35
Case where Visual Basic ans National Instruments GPIB interface board are used - - 8-39

9. RS-232 Interface

10.

11.

OUliNE Of RS-232 « vt et e ettt e e e e e e e 9-1
Functions that GPIB does have but RS-232 does not (GPIB proper functions) « -+ 9-1
SPECIfiCAtioNS = v rrre e e ey 9-1

Settings for Using RS-232 «+ - e rerminneiiiiiiii e 9-2
Selecting the INterface <=« -+« v verarmn i e e e e e et e eneee e 9-2
Setting the transfer rate -« -+« + v e it iii i e it e st et e e aneecanaes 9-3
Setting a delimiter for sending ««« =+« oo i i 9-3
Setting the parity «-« oo e e e e 9-3
Setting the stop bit =+« oot v e e e e e 04
Setting the character length <+« oo vt i e 9-4

Connection 0f RS-232 CablE v v trrrtecrnmtnerniteereerneranrannnnnrnnns 9-6

Handshake -« - v oo c s s et et e e e 9-7
Details of handshake operation <=+« rresrereiiiiiiiiiie i iiiiiiiereae e 9-7

Recepﬁon from [ 111 o) | 1= ST 9_7
Transmission to [oe S T | 1= ST T T 9_7

Sample RS-232 program <+« -« s «ereeeummeieiiteia i 9-8

Example of Visual Basic (Setting) » = cemveme e 9-9
Maintenance

Backup battery ............................................................. 10-1

Calibration «»« e e 10-1

Solution of Trouble

Fault diagnosis ............................................................. 11-1
Settings retained by backup battery ........................................ 11-2

P-STATION/EPO



Odd/NOIIVLIS~4d

Protective fUNCHONS « - <« v v mrreetme it i e e e ie i cninenens 11-3
TroublesShOOtINgG «« - v e e ettt 11-4
Phenomenon on power tUrning 0N «»««««reevermtiiistieaeiraiininaas 11-4
Buttons are inoperable ....................................................... 11_4
Phenomenon relating to voltage setting -« «««+««eveeieriiinininniiii.. 11-5
Phenomenon relating to frequency setting «+ -« -« ++srvreerininiiiii. 11-5
Phenomenon relating to line synchronization «»«+ -+« eesveeeenaniiiiiiiin, 11-5
Phenomenon re‘ating tooverload - +c--rrrrii i i i i e st e s e 11-6
Phenomenon relating to measurement function «««»«+eeeevereiiaiiiiin, 11-6
Phenomenon on power turning IR R T T 11-6
If 2 motoris connected as 10ad »« = +=rerrraranreeiieiirisrnsenancanrannnnns 11-7
If a transformer is connected as 10ad s+ rrrrreemrnern ettt et et e i 11_7
Frequently asked questions and answers to them «««-«veeveeeeniiiinn... 11-8

12. Rating

13. Terminology

Explanation of terms ««««soermreamrii i e 13-1
AC Stabl“Zlng power Supp]y ................................................. 13_1
Power Supply h|gher harmonic Current ....................................... 13_1
Condenser_input rectifier ercuit ............................................. 13_1
Effective power and apparent ofe) S R R R R 13_2
Power supply immunity to harmonics -« «« -« s rerrieenirnneanninaaiia, 13-2
Rush current (or inrush current) <+« s« eeeeeiviiiiiiiiiiiiiii i 13-3
Output voltage stability « =+« s vt ermmmrea i 13-4
Tolerance to instantaneous power interruption and fluctuation of power supply voltage «- - 13-4
Stability to capacitive load »=««srcrreeriiia 13-5
App”cation to RF aneChOiC Chamber ....................................... 13_5
RMS value and peak valug «-+«+rreemrriritnna it a i 13-5

Warranty

vii

® Table Contents @






Introduction

Outline of P-STATION/EPO UnNit -+ «=srrveererrtrnnianrrsesnnsraras 1-1
Check accessories in package SR I e 1-3




b

Ovutline of P-STATION/EPO unit

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.

uonoNPOJIU|

J You do simple setting and | will supply high—accuracy voltage. )

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

100.0v c )

A

_J | supply clean and stable voltage. )

2 Even if the load current fluctuates, | continue @
to supply a voltage that is mostly constant and \
Q

free of distortion. Stability of output voltage VQ\J )
versus fluctuation to load is 0.5% (typically) or 0 0
less. I][”][I l]m]”

J I strive to supply constant output even if the input power fluctuates severely. )

% | 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
instantaneous power interruptions; namely, the

maximum tolerance time is as long as 20 ms

typically.

P-STATION/EPO
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__E<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 conventional products (NF's P-STATION/series
[Q]), namely, about 600 W.

J<I am small and light, needing only a limited space>

The P-STATION/EPO unit has been made smaller and lighter than the conventional
products. Because the unit becomes lightweight, the installation floor area required has

been drastically reduced to save space.

__E<I am ready to supply rush current>

I 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.

_E<I can show you the behavior of rush current>

Since setting of the AC voltage phase is available in the range of 0° to 270° 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.

__§<I 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.

__g<PossibIe to use P-STATION/EPO unit as three-phase three-wire power supply>
* for multi-phase systems only

The single-phase, three-phase, and single-phase three-wire modes can be toggled so

that one power supply system can be used in several ways.

_E<I 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.

1-2
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Check accessories in package first!

The P-STATION/EPO unit is thoroughly tested and inspected so that the
unit operates correctly and then under that condition the unit is shipped.

When a package of product reaches you, check for all items first. The

package should contain the following accessories:

Instruction manual for

"P-STATION/EPQ"
\___ (thisdocument) _/ \_ Output box ) \_ Booster control cable J
4 4 I
<
€y
T
& &
\Power cord (Option) / \Outputjunction cable )
Accessories | instruction Power cord (Option) Output box |Output junction cable Booster control
Models manual cable
Vinyl insulated cable:One
EPO 40008 (VCT5.5mm2 4-core)
EPO 8000S
Vinyl insulated cable:One
EPO 100005 (VCT22mm2 4-core)
EPO 120008 — — —
Vinyl insulated cable:One
EPO 6000M (VCT5.5mm2 4-core)
One N,
Vinyl insulated cable:One
EPO 12000M (VCT22mm2 4-core)
Vinyl insulated cable:Three Single-core cable:
EPO 18000M (VCT5.5mm2 4-core) One 15 pcs 2 pos
Vinyl insulated cable:Two Single-core cable:
EPO 24000M (VCT22mm2 4-core) One 10 pes 1 pes
Vinyl insulated cable:Three Single-core cable:
EPO 36000M (VCT22mm2 4-core) One 15 pcs 2pcs

If any of the above is missing, contact NF representatives.

P-STATION/EPO



Name of Parts

Sing|e phase SYSIEMT s v vren i 2-1

Multi phase System .................................................... 2-3

Panel detail

........................................................... 2-11




@ siedlosweN Z @

2-1

Single phase system

J Epoa00os )

Front panel Rear panel
Front [ oy Rear ’ . oo | e
ol ' il F
L L & &
% 1.
Cooling air
J outlet
= ﬁ’: —
Il g | &
’ Cooling air
J inlet ks
LU UUUU U
T - Gl @E
i ] : i elole|e)

0 L L L

~TINE TRPUT ~os7

L

- e
llelele] s

[ I

——— Protective grounding

terminal :
Output terminal
—— Power cord clamper P

Power input terminal

=% [This part is shown

in the drawing
below.
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Front |

Front panel

]
{

HINION
EPO

]
| S
]

inlet

=i

Rear

Cooling air
outlet

— Cooling air

J EPO 80008, EPO 100008, EPO 12000S )

Rear panel
F . e | @j
F 1
& &
& &
& &
& &
« FeTEee)

L

s

This part is shown
in the drawing at
lower left.
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Multi phase system

| EPo6000m )

Front panel

Rear panel
" . o ﬁﬁﬂijgj
F R
& &

Front [ "' Rear
i i)
i =
Cooling air
outlet
Jubl | JJ
18P Qooling air
OJ_J I J UJQ inlet
1] 0

E

i

e

terminal

L Power cord clamper

Power input terminal

—— Protective grounding

&

i
; .
L |

-

o4

iid

=
Elelefele] o
y

(R |

0

Output terminal

0

This part is shown
in the drawing
below.
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J Epo 1200w )

Front

Front panel

HSINION
EPO

1 [

1

1

Rear

Cooling air
outlet

— Cooling air

inlet

Rear panel!
* . == ! m.mﬂ
f
& &
’7
& &
& &
& &

e This part is shown

in the drawing at
lower left.
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| Epo1sooom )

Master cabinet

Booster cabinet 1

Booster cabinet 2

Front panel

Front T[] ) )}
1 i TR [l
b oL E =
lo r F o ’_o
U LU STATION J L J J LUy MION {HLLILL U MTATION U

( ( BEPO M i HPO M ( PO
LU o LU Judbl gLy )

0 00

Cooling air inlet

A ~LINETNPUT &

3

PRI @ L I

®

EEE e

| I | o=

U ®
I

|

— Protective grounding
terminal

—-—— Power cord clamper

Power input terminal

— Cabinet system
output terminal
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Booster cabinet 2 Booster cabinet 1 Master cabinet

Rear panel

Rear F ‘ o ' [:Eﬂ-]. = | ’:ﬂﬂ
F

& & & & & &
& &
¥ | | [This part is shown
G) in the drawing at
] J [lower left.
1 EEEE -
" |
[ R A T i =
Output box
Cooling air outlet Output terminal
Top of the output box
System input terminal Output terminal
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J EPO 24000M )

Master cabinet

Front panel

Booster cabinet

Front

—
==

L
]
[

] iiame
H | U]H Il
UL Ul UL
MMJE J _}H UULL
I i
!: !: MTATION { H MINION
I R S I Y
P I Hiiin 1

— Protective grounding
terminal
— Power cord clamper

Power input terminal

— Cabinet system
output terminal

Cooling air inlet

P-STATION/EPO
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Booster cabinet Master cabinet

Rear panel
Rear ¢ T 1 — ey —
& & & &
I e ||| = g |
& & & &

Cooling air outlet

This part is shown
in the drawing at
lower left.

Output box

Top of the output box

System input terminal Output terminal

& 7’”"‘""'\3 :’@
Z%@f; e

j,* Output terminal
==
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@ @ ® Ty
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A ~L [NE ENPUT & max! Acocm:'vﬁéﬂﬂ |
® ®
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olelelele
o|e|e|e|e|®
@
3 1 = 2

T i

J EPO 36000M )

Master cabinet Booster cabinet 1 Booster cabinet 2
Front panel
Front ke —=)
]J TS s <‘ [
===_0

PSTATION MTATION
B0 EPO

S
— —
l ]
)
J
] | E—

AN
MIAION
EPo

©
| ————

( ]
]

| IS  E———— (
( )
€ ]

C —
( )

| A S |
C =)

o lo )

S ——
C i)
= ]

C— 11— [
= )
C —
L ]
{ }
( 3

] 00 g0 0

Cooling air inlet

—— Protective grounding
terminal Cabinet system

— Power cord clamper output terminal

Power input terminal
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Booster cabinet 2 Booster cabinet 1 Master cabinet

Rear panel
Rear 7 © 1 T o 3 [ | mlen”
3 1 F
& & & & & &
& & & & & &
£ & & & & &
& = & & This part is shown
X X in the drawing at
5 54 5 : lower left.
. L ; ] —
J‘ ] | y ¥ BT :
. oRRREC] | elileo ]| | B flefeleleRe]
@ *}‘ Output terminal
= j — * = — * i =
Cooling air outlet Output box
Top of the output box
System input terminal Output terminal
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Panel detail

J Front panel )

Operation panel @

© L Y | ‘,J%@B
o
] co —
1- 100.0V 50.0Hz
O
O 0 O O @ ©

RTINS J G—

COHCO D
O CoOCDo
( D ( ) ( ) DO

=1

)

Cooling air inlet
J Rear panel )

RS-232C connector

GPIB connector

A acosens A MoNITOR OUT xravmMax
® nsleaz AR ®
® @ @I@@@@@@l@ olo YelQey
b4 k4
® ®

Remote sensing input
terminal (Option)

Waveform monitoring output
terminal (Option)

2-1
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J Operation panel )

Indication of output
voltage range

Overload lamp

Connect numeric keypad
{optional) here.

indicator lamp } [ is being switched,

[Key lock ] [Turns on when voltage range]

Toggles ON/OFF of
output.

N\ /

|

Display
QUTRAT RANE

' y 5 -
OVER-
100v 200V KEYLOCK BUSY LOAD OFF OFF/ON

—_— WA —

MEAS L1 188, 8Vrms 28, 8Aarms
Pwmeee s —
L 100V/2 SEL  PEAKHOLD  LiA2A3:

O O O O
v ) ( '

FREQUENCY )

C ey (Ctwim ) (wise )

Cuineste ) (Cnterrace ) (C LOCAL ) ¢

\

...........................................

(PreseT ) (CHEMORY ) (CKEYLOK ) ( ENTER ) /

[ENTER] button Rotary dial
Quits  procedure of Increases/decreases (Moves cursor when rotary ]
- i . i dial is used for setting.
See the drawin g setting entry. setling value and selects jalisu ing

below for details.

Selects the output voltage
range.

Sets the output
voltage.

Sets the value for
the fimit.

Selects a
measurement

[Put the system in "peak hold" }

mode.
Selects phase of
measurement.

OUTPUT RANGE MEASURE
100v/200V PEAK HOLD - 114243 Sets output
O frequency.
Selects AC/DC for
output. o Used for settings
(" voutaee \ ) (C FREQUENCY in compensation *

mode or phase

A/ ) CYLIMT )

mode.

(__misc

Synchronizes the

LINESYNG ) (CINTERFACE ) (C LOCAL )

system to the line.

Used for interface-
related settings.

(C PResET ) (C MEMORY )

Stores and recalls
data in memory.

Single press on this button recalls
the data in Address 10 of the
memory.

KEY LOCK

[Sets key lock function. )

X: BF Referto “11. Troubleshooting”
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Moving P-STATION/EPO unit

/N\ WARNING!

Check the weight of the P-STATION/EPO unit beforehand because it is a heavy unit. Take extreme

care when moving the unit,

J When moving P-STATION/EPO unit )

@ The cabinet is equipped with casters so that you can move the P-STATION/EPO unit by pushing
it on a flat floor.
@ You cannot push the unit, going over steps.

@The front casters are free-wheel type and the rear casters are fixed type.

\I When lifting P-STATION/EPO unit )

®On an uneven floor, you have to lift the unit when moving it.
@Use a lift or a crane.
When using a crane, contact NF representatives.

When a lift or crane is used, a qualified operator of the relevant equipment must operate it.

J
|
|

\I When transporting P-STATION/EPO unit )

@®Pack the unit in a wooden frame case.

@ Do not lay the unit sideways and do not turn it over.

3-1
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« When relocating P-STATION/EPO unit after installation )

( @ Disconnect all the connected wires.
@ Lift the installation fixing stoppers from the floor face. Stoppers are attached to two places in the

front bottom of the cabinet, one for each place.

Installation fixing stoppers

@ The stopper goes up when it is

turned to the left
(counterclockwise) (when viewed
from above), and goes down
when it is turned to the right

Goestp 25; o (clockwise). Using a tool such as
a spanner (bore diameter: 19

mm), lift the unit to the fullest.

.

~

~ /\WARNING!

When moving the P-STATION/EPO

unit, be sure to lift the installation

~/\\ WARNING!

The input terminal is energized even when
the P-STATION/EPO unit power supply
switch is turned off. fixing stoppers to the fullest.

Be sure to shut off power from the power

switchboard before disconnecting wires.

P-STATION/EPO
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J Installation location

#J Install the unit in a wide area with allowance )

( @ Because forced air-cooling by fan is used, install the unit to keep the front and rear sections of
the unit more than 50 cm away from the wall for adequate ventilation.
@ Install the unit so that a flow of air around the cooling air iniet and outlet will not be obstructed.
@ Hot air comes out from the cooling air outlet. Do not put something sensitive to heat there.
@ if the unit is installed in a small and enclosed room, an air conditioner is required because the
cabinet generates heat. The heat release value of the cabinet for each system is as follows:
System Heat release value (at rated output)
EPO 4000S approx. 1.6kW approx. 1380kcal/h
EPO 8000S approx. 3.2kW approx. 2760kcal/h
EPO 10000S approx. 4.0kW approx. 3450kcal/h
EPO 12000S/12000M approx. 4.8kW approx. 4140kcal/h
EPO 6000M approx. 2.4kW approx. 2070kcal/h
EPO 18000M approx. 7.2kW approx. 6210kcal/h
EPO 24000M approx. 9.6kW approx. 8280kcal/h
EPO 36000M approx. 14.4kwW approx. 12420kcal/h
-

~

J

J Install P-STATION/PRO in a place where the weight of the unit )

4 N
@ Install the unit on a solid floor. The mass of the cabinet of each system is as follows:
System Mass
EPO 40008 approx. 85kg
EPO 8000S approx. 140kg
EPO 100008 approx. 160kg
EPO 12000S/12000M approx. 175kg
EPO 6000M approx. 100kg
EPO 18000M approx. 300kg
EPO 24000M approx. 350kg
EPO 36000M approx. 525kg
\ J

J Install P-STATION/PRO on a level ground )

( @ Install the unit in a place where the ground is not sloped and without vibration.

3. Installation and Connection
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How to install the unit

J Installation of cabinet )
-

® Do not lay the cabinet sideways nor turn it over.

~

@ When installing two or more cabinets, do not stack them and do not place them back and forth.

Place them side by side, instead

Stacking cabinets

* Because the gravity point becomes higher, the cabinets
can easily fall down.

® The cabinet is not designed to support heavy objects.

Placing cabinets back and forth

¢ The product placed behind overheats
from exhaust heat, resulting in a short
product life.

Do not place the

cabinets this way:

_ Y Y

| J Cabinet installation order for EPO 18000M/24000M/35000M )
4 I

@ The master cabinet and booster cabinets must be placed in the determined sequence.Place the

master cabinet on the left side (viewed from the front). Place the booster cabinet to the

immediately right of the master cabinet. Place the output box behind the cabinet on the floor.

Installation of EPO 18000M/36000M

Master cabinet Booster cabinet 1 Booster cabinet 2

* Cabinets can also be installed, with the left and
! right in reversed direction. However,

Front
performance such as fluctuation to load goes

down slightly.

1] (1] (1A L1

Booster cabinet 2  Booster cabinet 1 Master cabinet

Rear

Output box

. J

P-STATION/EPO
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Installation of EPO24000M

Master cabinet Booster cabinet Booster cabinet Master cabinet

|

Front Rear

DD
NN

]
i

RN

Output box

J Fix thé cabinet with stoppers )

( ®Lowers the installation fixing stoppers to the floor ground. Stoppers are provided at two places in \
the front bottom of the cabinet, one at each place. After installation, be sure to fix the cabinet

securely using these stoppers.

Instaliation fixing stoppers

@ The stopper goes up when it is

turned to the left
(counterclockwise) (when viewed
from above), and goes down
when it is turned to the right
(clockwise). Using a tool such as
a spanner (bore diameter: 19
mmy), lift the unit to the fullest.

o

Goes up Goes down

o J

3. Installation and Connection
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Selection of power supply environment

To ensure safety, use the product in a power supply environment that meets the

following conditions:

)
® Three-phase 200 V system power input, three-phase three-wire
® Rating range (three-phase line-to-line voltage: 170 V to 230 V rms, 48 to 62 Hz)
® Power switchboard capacity
System Power switchboard capacity
(when power supply voltage is 170 V rms)
—~ &/ MEMO —————
EPO 4000S 30A
EPO 8000S 44A Considering power supply
EPO 10000S 58A voltage drop, use a power
EPO 12000S/12000M 58A switchboard that can supply
EPO 6000M 30A electrical requirements at
EPO 18000M 89A three-phase 170V input.
EPO 24000M 116A \_ y,
EPO 36000M 173A

P-STATION/EPO
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Grounding

Be sure to connect the protective grounding terminal @ positively to the electric ground which

ground resistance is less than 1002 to avoid risk of electric shock.

~ /\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.

o

~

3. Installation and Connection
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Connection to power input and output
terminals(EPO 40005/30008/100008/120008/6000M/12000M)

J Connection to power input terminal )

/N\ WARNING!

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

risk of electric shock.

_J Information on power input terminal

-

@ Terminal screw diameter: M5

@ Maximum wire diameter: 22 mm?

@ Solderless ring tongue terminals: wire size 22 mm?, stud size M5 (width 12mm)
@ Phillips screws

@ To tighten screws, use a Phillips screwdriver suited for the M5 screw size.

@ Tightening torque: 2.35N - m (24 kgf - cm)

\—

_J Power input cable

@ Power input cable is optional.
Power input cable: 5.5 mm?, 5 m (for EPO 4000S/6000M)
Power input cable: 22 mm?2, 5 m (for EPO 8000S/10000S/12000S/12000M)

@ Power switchboard side of the optional power input cable is unprocessed. Connect the power
input cable securely using crimped terminals that suit for the power switchboard terminal
SCrews,

@ When using a power input cable other than the optional cable specification, use a cable
sufficiently large considering electrical requirements. For protective grounding cable, use a

cable having the same diameter as the power input cable.

g

‘_J Connection to the power input terminal

_ . Three-phase 200 V
Cabinet rear side power switchboard

Confirm the current capacity of the three-phase
power switchboard before start wiring and

installation work. Wiring and installation work
must be executed by certified engineers.

=k = 2N
J

o]

. i Power cable
Power input terminal

P-STATION/EPO
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Connection procedure

4z ™
@ Remove the terminal block covers and cable clampers from the

rear bottom of the cabinet.

[:j Power input terminal
_—A
i )
% \

\ Acrylic terminal block cover
ESFT ~.
N N S
> “\;\ﬁﬂo >

Clamper for a three-phase
power cable

Metal terminal block cover

“"""Two M4 screws
Metal terminal block cove
Two types of terminal block covers are used, an acrylic cover attached to the terminal block and a

metal cover that covers the input/output terminal block.

Two types of cable clampers are used. One is used for a three-phase power cabie and the other

is used for a protective grounding cable. )

Ve

- ™

-

@ Connect the power cable.

/A ~LINE INPUT

Grounding terminal

Green
Black
White Three-phgse 200V
power switchboard
Red

Power cable (optional) cabtier cable, four-core

The screws of the terminal block must be tightened securely.

Ve

3-9
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3-10

- N

@ Attach the cable clampers.

Clamper for a three-phase power cable
/A ~LINE INPUT

Lt L2 L3 &)

Clamper for a protective grounding cable

]
< S
E———’Q’;\i\\\%F our M4 screws
%o

Attach the clamper securely and

Fix the cable by letting it confirm that the cable is fixed with
through the slot of the clamper.
the clamper.

J

Vi

Power input terminal

Acrylic terminal block cover

Metal terminal block cover

rewdriver
22
N
Cover attachment holes, three places

Prongs, three places

insert the prongs of the cover into the
cover attachment holes @) and fix the

cover with screws at B).

\_ Two M4 screws J

P-STATION/EPO
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s

@ Connect the power cable to the three-phase 200 V power

switchboard.

Three-phase 200 V
Cabinet rear side power switchboard

of

3 o
R ae EEREE)
o
g

Power input terminal

Power cable

I=¥° Power switchboard capacity =" See "Power Supply Environment."

3. Installation and Connection
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J Connection to output terminal )

/N\ WARNING!

Turn off the power to the P-STATION/EPO unit before safe connection of output.

_I Information on output terminal of cabinet

-

@ Terminal screw diameter: M8

@ Maximum wire diameter: 60 mm?

@ Solderless ring tongue terminals: wire size 60 mm?, stud size M8
@® Hexagon bolts

@ To tighten screws, use a socket wrench suited for the 13 mm size.

@ Tightening torque: 6.47N - m (66 kgf - cm)

N

_l Connection of load

-
@ Remove the terminal block covers.

Output terminal

Acrylic terminal block cover

Metal terminal block cover

o wdriver
v

Two types of terminal block covers are used, an acrylic cover attached to the terminal

block and a metal cover that covers the input/output terminal block.

" s

P-STATION/EPO
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Ve

@ Connect the target load.

In the case of a single-phase
two-wire load

In the case of a single-phase
three-wire load

ouTPUT OUTPUT
P NC NC N »
Hi NC NC Lo P L1 L2 NC N P
0000 T 000
O O Oy 00 Osons
Groundin Grounding
L N k L1 L2 N terminal

terminal
Single-phase two-wire load

Single-phase three-wire load

In the case of three-phase
four-wire load

OUTPUT

Lt L2 L3 N P

0000

O O O O a)Grounding

Lt L2 13 N terminal

Three-phase four-wire load

* In the case of a three-phase
three-wire load, N(neutral
line) is not required.

Check the power input type of the load and connect the power cable of the load to the

output terminal of the cabinet.

EPO 4000S/8000S/10000S/12000S are single-phase systems. They output single-phase

two-wire output.

EPO 6000M/12000M are multi-phase systems. They can output in four modes: single-

phase two-wire, single-phase three-wire, three-phase three-wire or three-phase four-wire

output mode.

NC terminals determined from the type of output must be left open.

When the load has a grounding terminal ./, connect it to the grounding terminal.

Ve
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.

@ Attach the terminal block covers.

Power output terminal

Acrylic terminal block cover

~c-~ Two M3 screws

P > ,_,—"/TwoM4screws

Metal terminal block cover >
\ Screwdriver
23
N

Cover attachment holes, three places

Prongs, three places

Insert the prongs of the cover into the
cover attachment holes @ and fix the

ap cover with screws at ®).

Two M4 screws

P-STATION/EPO
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- ﬁ Memo N

@ The output is insulated from the power input and chassis. When using as a one-wire grounding
system, the Lo terminal (for single-phase one-wire) or N terminal (for single-phase and three-

phase) can be connected to the grounding terminal. J

~/A\ CAUTION! 2

@ Output one-wire grounding must be connected to the Lo terminal or N terminal. Hi terminal and

L side terminal cannot be used for this purpose.

@ Do not connect anything to the NC terminal. )

~/N\ WARNING! ~

@ |If one-wire is not grounded (when used as balanced output), voltage is generated between the
chassis and the output terminal even if the output is off because an output noise filter is used.
Be sure to turn off the system power supply before connecting the output terminal.

@ Be sure to attach the terminal block cover after connecting the cable,

\- /

Select a proper output cable, considering the output current. You should consider the cable rating,
temperature rise, and others.

The P-STATION/EPO unit internal circuit controls the output terminal voltage so that it will be kept
constant. Therefore, the load regulation at the end of the load is affected by the wiring impedance
to the load. High impedance causes poor load regulation.

Do not use an unnecessary long cable between the output terminal and the load. Use a cable with

a large cross-sectional area.

See the table below and the materials provided on the next page.
* Calculated with ambient temperature at 30°C and a VCT cable.
* See the values enclosed in ( ) for voltage drop. This value is a voltage drop per 1 m of cable

(cable length to the load is 2 m when including a return cable).

System Single-phase Single-phase three-wire output Three—-phase output
EPO 4000S 5.5mm?(0.26V) — —_

EPO 8000S 22mm?(0.13V) —_ -

EPO 100008 38mm3?(0.094V) — —

EPO 12000S 38mm?(0.12V) — —

EPO 6000M 14mm?(0.16V) 3.5mm2(0.10V) 3.5mm>3(0.16V)
EPO 12000M 38mm?(0.12V) 14mm3(0.077V) 8mm2(0.14V)

3-16
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ﬁMemo

Select a proper cable referring to the table below that shows the relationship between cables and

allowable current.

Allowable current for two-core vinyl cabtire 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
[mm?] [A] in the left 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 71 40 0.82
22 95 45 0.71
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.

NN ST

30 AN 3 N mn cable length at which voltage
L N 14mm? drop is 0.5 V due to wiring
N

* The diagonal lines indicate the

Z

20 \\ > N resistance.
= N\
\\ \<{8mm * Values in the rectangle indicate
E 10 - \\ \\ 15 GG AN N the cross section of the [_J
= AN \\\ X AN AN AN
5 N NN\ 3 5ol AN N
5N S NG
s NN NN,
S ANIANEERNAN N

; NANVTENAN
N

) \\\ K\\ |
\ N

\

//// 4
/1 AL
7

5 10 20 30 50 100
Current [A]

P-STATION/EPO
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Connection to power input and output
terminals (EPO 18000M/24000M/36000M)

J Connection to power input terminal )

/N\ WARNING!

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

risk of eiectric shock.

__l Information on power input terminal

-

@ Terminal screw diameter: M5

@ Maximum wire diameter: 22 mm?

@ Solderless ring tongue terminals: wire size 22 mm2, stud size M5 (width 12mm)
@ Phillips screws

@ To tighten screws, use a Phillips screwdriver suited for the M5 screw size.

@ Tightening torque: 2.35N - m (24 kgf - cm)

-

__E Power input cable

@ Power input cable is optional.
Power input cable: 5.5mm2, 5m  Three (for EPO 18000M)
Power input cable: 22 mm2,5m  Two (for EPO 24000M)
Power input cable: 22 mm?,5m  Three (for EPO 36000M)

SCrews,

\_ cable having the same diameter as the power input cable.

@ Power switchboard side of the optional power input cable is unprocessed. Connect the power

input cable securely using crimped terminals that suit for the power switchboard terminal

@ When using a power input cable other than the optional cable specification, use a cable

sufficiently large considering electrical requirements. For protective grounding cable, use a

y

_I Connection to the power input terminal

Cabinet rear side

e
T

N
B

Confirm the current capacity of the three-phase
power switchboard before start wiring and

installation work. Wiring and installation work
must be executed by certified engineers.

Power input terminai

Power cable

Three-phase 200 V
power switchboard

3-17
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__I Connection procedure

For EPO/18000M/36000M, you must connect to the power input terminals
for the master cabinet, booster cabinet 1 and booster cabinet 2.

For EPO 24000M, you must connect to the power input terminals for the
master cabinet and booster cabinet.

4 I

@ Remove the terminal block covers and cable clampers from the

rear bottom of the cabinet.

Power input terminal

RN ~o
N \%\E\ Four M4 screws

Clamper for a three-phase
power cable

Acrylic terminal block cover

UGN
%

-~ Two M4 screws

Metal terminal block cover

S
‘"’wdriver
C
¥

Two types of terminal block covers are used, an acrylic cover attached to the

Metal terminal block cove

terminal block and a metal cover that covers the input/output terminal block.
Two types of cable clampers are used. One is used for a three-phase power cable

and the other is used for a protective grounding cable.

Vi

- ™

@ Connect the power cable.

/\ ~LINE INPUT

LB @

Rlalel 6

®
)
®

_5 c
ot $ Grounding terminal
@ G Green
Black
x White Three—phgse 200V
power switchboard
Red

Power cable (optional) cabtier cable, four-core

The screws of the terminal block must be tightened securely.

Ve

- J

P-STATION/EPO
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/

@ Attach the cable clampers.

Clamper for a three-phase power cable

ANLINE INPUT

Clamper for a protective grounding cable

\\ \ Four M4 screws

Attach the clamper securely and

Fix the cable by letting it confirm that the cable is fixed with
through the slot of the clamper.
the clamper.

J

Ve

Power input terminal

Acrylic terminal block cover

Metal terminal block cover

o ewdriver
N

Cover attachment holes, three places

Prongs, three places

Insert the prongs of the cover into the
cover attachment holes @ and fix the

cover with screws at B).

@0
Two M4 screws J

3-19
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4 )

@ Connect the power cable to the three-phase 200 V power
switchboard.

Cabinet rear side

Y o R = ERE
o of ke of o

Three-phase 200 V
power switchboard

Power cable

Power input terminal

I=¥” Power switchboard capacity =" See "Power Supply Environment."

P-STATION/EPO
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| J Connection to output box )

~ /A\WARNING!

Turn off the power to the P-STATION/EPO unit before safe connection of output.

N

/
@ EPO 18000M/24000M/36000M are equipped with an output box.

@ Place the output box in the back of the cabinet.

@ Be sure to use a cable shipped with the P-STATION/EPO unit for the output junction cable that
connects the output box and the cabinet.

@ The output junction cable is a 38 mm?2 single-core vinyl cable, with a crimped terminal at both

ends.

Connection of EPO 18000M/36000M output box Connection of EPO 24000M output box

Cabinet

Output box

N

_j Information on output terminal of cabinet

/

@ Terminal screw diameter: M8

@ Maximum wire diameter; 60 mm?

® Solderless ring tongue terminals: wire size 60 mm2, stud size M8
@ Hexagon bolts

@ To tighten screws, use a socket wrench suited for the 13 mm size.

@ Tightening torque: 6.47N - m (66 kgf + cm)

N

_i Information on input terminal of output box

-

@ Terminal screw diameter; M8

@ Maximum wire diameter; 38 mm?

@ Solderless ring tomgue terminals: wire size 60 mm2, stud size M8
@ Hexagon bolts

@ To tighten screws, use a socket wrench suited for the 13 mm size.

@ Tightening torque: 8 to 10N = m (81.6 to 102 kgf - cm)

3-21
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__? Connection of output junction cable

/ N\
@ Remove the terminal block covers.

System Output terminal

Acrylic terminal block cover

-
St
T -

N wdriver
%

Two types of terminal block covers are used, an acrylic cover attached to the terminal

- Two M4 screws
Metal terminal block cover

block and a metal cover that covers the input/output terminal block.

. J

Ve

4 )

@ Remove the acrylic terminal block covers of system input

terminals in the output box.

Acrylic terminal block cover
for system input terminal

P-STATION/EPO
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/
@ Connect the output junction cables

OUTPUT

L3
System output terminals
in cabinet

N N L b L
N TN T T TN
s8] = © c
2 ha 5] 3 8
=l £ |=| |® &
System input terminal
in output box
L1 L2 L3 N 2
[NPUT

As for the output junction cables, there are 15 pieces for EPO 18000M/36000M and 10
pieces for EPO 24000M.

All cables are used for connection.

Ve

3-23
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/

@ Attach the terminal block covers.

Power output terminal

Metal terminal block cover

Cover attachment holes, three places

Prongs, three places

/
9
e o
® ~—
@
® Insert the prongs of the cover into the
P cover attachment holes @ and fix the
T

Two M4 screws cover with screws at ®.

Ve

P-STATION/EPO
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/

@ Remove the acrylic terminal block covers of system input

terminals in the output box.

g 17
A
? I/I 2 Acrylic terminal block cover
7 %! 7 &o‘ ‘ for system input terminal
1

System input terminal

3-25
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J Connection of booster cables )

/I\ WARNING!

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

risk of electric shock.

Connect the master cabinet and the booster cabinets with booster control cables.

The connection part of the connector is a flat cable connector.

Booster 2 Booster 1 Master Booster Master
rear| [ JEE_Jl== = Rear | [ Jime =]
[T STy

;H:‘ L; \;\&\ Booster control

> cable

|
|
|
|

)

|
|
|
|
|
|
|
|
|
H

|

—:ouﬁ,':xe Fﬁ’io ":Ie F,*
A A g
S s e P TS
B! o : :
EPO 18000M/36000M EPQO 24000M

_I Connection procedure

/

@ Connect the connector.

@ After connecting the connector, be sure to fix the connector cover

with screws.
/Booster control connector

Connector cover

Two B4 screws

Booster control cable

P-STATION/EPO
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_i Inserting the flat cable connector

-

-

@ Open the left and right locks.

Ve

-

@ Insert the connector, with the polarity key

facing downward.

Polarity key

Ve

(.

/
@ Confirm that the connector is locked. J
@

J Removing the flat cable connector

-

@ Open the right and left locks.

/

>
d
N\
¢ —

Ve

/

@ The connector comes up ready to

be removed.

\J

3-27
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J Connection to output box )

/N\ WARNING!

Turn off the power to the P-STATION/EPO unit before safe connection of output.

_! Information on output terminal of output box

-

® Terminal screw diameter: M10

@ Maximum wire diameter: 100 mm?

@ Solderless ring tongue terminals: wire size 100 mm?2, stud size M10
@ Hexagon bolts

@ To tighten screws, use a socket wrench suited for the 17 mm size.
@ Tightening torque: 15 to 20N - m (153 to 204 kgf - cm)

Cabinet

Output box

The output box houses

output terminals.

P-STATION/EPO
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__i Connection of load

4 ™
Q) Remove the acrylic terminal block covers of output terminals in
the output box.
o %,?
Acrylic terminal block cover <\;\|
for output terminal :
U
Output terminal

- J
4 I

In the case of a single-phase

@ Connect the target load.

In the case of a single-phase

In the case of three-phase

terminal
Single-phase two-wire load

four-wire output mode.

Single-phase three-wire load

two-wire load three-wire load four-wire load
OUTPUT OUTPUT OUTPUT
PNCNC N A
Hi NC NC Lo Vi Lt t2 NC N o L1 L2 L3 N o
O00O0 T 000 OQOO
O O O, 00 O Ouy 0000 O .,
Ground
L N Grounding 02 N e 112 13 N Groundng

Three-phase four-wire load

* In the case of a three-phase

three-wire load, N(neutral
line) is not required.

Check the power input type of the load and connect the power cable of the load to the
output terminal of the cabinet.

EPO 18000M/24000M/36000M are multi-phase systems. They can output in four modes:
single-phase two-wire, single-phase three-wire, three-phase three-wire or three-phase

NC terminals determined from the type of output must be left open.
When the load has a grounding terminal 5 , connect it to the grounding terminal.

v

3-29
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/

@ Attach the acrylic terminal block covers of output terminals in the
output box.

Acrylic terminal block cover ——————— <= N
for output terminal ] ’\‘/;

Output terminat

\

P-STATION/EPO
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/—&MEMO \

@ The output is insulated from the power input and chassis. When using as a one-wire grounding
system, the Lo terminal (for single-phase one-wire) or N terminal (for single-phase and three-

phase) can be connected to the grounding terminal. Y.

.
~/\ CAUTION! ~

@ Output one-wire grounding must be connected to the Lo terminal or N terminal. Hi terminai and

L side terminal cannot be used for this purpose.

@ Do not connect anything to the NC terminal.

N J

~ /I\ WARNING! ~

@ If one-wire is not grounded (when used as balanced output), voltage is generated between the
chassis and the output terminal even if the output is off because an output noise filter is used.
Be sure to turn off the system power supply before connecting the output terminat.

@ Be sure to attach the terminal block cover after connecting the cable,

\_ J

Select a proper output cable, considering the output current. You should consider the cable rating,
temperature rise, and others.

The P-STATION/EPO unit internal circuit controls the output terminal voltage so that it will be kept
constant. Therefore, the load regulation at the end of the load is affected by the wiring impedance
to the load. High impedance causes poor load regulation.

Do not use an unnecessary long cable between the output terminal and the load. Use a cable with

a large cross-sectional area.

See the table below and the materials provided on the next page.
* Calculated with ambient temperature at 30°C and a VCT cable.
* See the values enclosed in ( ) for voltage drop. This value is a voltage drop per 1 m of cable

(cable length to the load is 2 m when including a return cable).

System Single-phase Single-phase three-wire output Three—-phase output
EPO 18000M | 80mm?2(0.080V) 22mm?(0.065V) 14mm?(0.12V)
EPO 24000M | 80mm?(0.089V) 38mm2(0.57V) 22mm#0.10V)
EPO 36000M | 80mm?(0.089V) 38mm?(0.040V) 50mm?(0.064V)

3-31
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@MEMO

Select a proper cable referring to the table below that shows the relationship between cables and

allowable current.

Cable length [m]

Allowable current for two-core viny! cabtire 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
[mm?] [A] in the left table with the reduction factor in the table below
2 22 Ambient temperature Reduction factor
35 32 [°C] to allowable current
55 42 30 1.00
8 51 35 0.91
14 71 40 0.82
22 95 45 0.71
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.

40 ;
\\ \\ VMJ * The diagonal lines indicate the
30 AN A \ 22mn cable length at which voltage
L \\ \/ < I 14mn | drop is 0.5 V due to wiring
20 PN 3 AN resistance.
N N
W= AN
\\ \58mm * Values in the rectangle indicate
10 - \\\ \\st. - ‘\\ ‘\\ \\ the cross section of the [
N N
N \(\ N\ 3. 5] \\ \\\
N \ . A N
NN XN NC N
5 N, A} N N,
\\‘ X \\ \\ \\ \\\
N :
i N \\\\ \\\
N \
2 \\\\\ \\x<:;\ \\ \\\\\\\\\\
\\ \ \ N N
N
1
5 10 20 30 50 100

Current [A]

P-STATION/EPO
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Prior to starting operation

Since the P-STATION/EPO unit can provide a voltage of 600 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.

4 N\

@ f this is the first operation of your unit, connect nothing to the output and you should try
rehearsal operation referring to the instruction manuat.

@ Are you sure with the output connection? Confirm that proper cabies are used to the maximum
current.

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

N J
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Turning ON/OFF power supply

]

Y| CPoversuicn)

I This side turns on the power
supply when pressed.

@ This side turns off the power
supply when pressed.

L]

J Turning on the power

% <:| Gess the []snde of the power swnth

All famps light up and the display shows a

running message.

OVER-
100V 200V KEYLOCK BUSY LOAD

\

J

\I Turning off the power )

o

N

Then a normal screen appears on the

display.

100V OFF

<}:| Gess the O)side of the power switch>

continues running for a moment until ....

Allindications go out. Cooling fan

\
Complete stop comes

>

several seconds later.

J
— ﬁ Memo -~
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 memary 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
L problem. )

4-1
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4-2

100V/200V

100v 200v kEviock susy OYER OFF ON

LOAD

OUTPUT RANGE
100V/200V

Selects output O

o O

voltage range D (

D ( ) ( b}

D C D C D

D ( D C D¢ )]

CED GNP Al OFD EB QI OND enD SUD EIF D G G CER D BEY QLD Gl

100V/200V

Every pressonthe (©) button toggles the range
between 100 V and 200 V.

RN PR N A

100V 200V KEYLOCK BUSY

Ch AN

e SRR aER D U RS PR GEd CnE OER G

4p

4 )

BUSY keeps lighting during the selection
process; any button operation is not accepted at

the moment.
11,
100V 200V KEYLOCK BUSY
L i ~

TR G P G2P OND QD elVP S O

@ws G GEE QWS G D I OEn GHP Ul OB R GHD CUR ORD IR G GNB

(2

Select the desired voltage range for

: output.

§

§

g ~F P,

i 100V 200V KEYLOCK BUSY
LW RS

}

§

R IR GNP I GIT ORD GNP CED GED G¥EP IR GNP CEP SHEP GED

<1,
Attention!
4 @ N
The maximum output current depends on the
selected range.
Voltage range Output range
< 150V
100 V range < 40A
< 300V
200V
00 V range < 20
- J

— @ Attention!

-~
= When the range is changed, the output is turned off.
- If the 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.
7/

P-STATION/EPO
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Setting the output voltage

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

Moves cursor to left

Use this button to O O 0O O Moves cursor to right
select output voltage A — S
COC < )
C ) ( ) D Sets the value
Quits the setting
procedure

CEE CEE GVR TGN U GSHE WD oMM R QNG SN SO0 U GNP SN D W SRR ?3' D AR G GRS GUE X ISR CED GED G QU WED GED G G SR S

@ Press (_VOLTAGE ) and the voltage g @ Press (4) and () to locate the cursor.

indication blinks.

§
ﬁ .
foov 200v keviock susy QR OFF ON i \ /
AT e
ik - i PR ML TR
C1 | /4N
§ § i ¥
i

ﬂﬂwn(mﬁmmmﬂmmmﬁﬁmmmmwmmmmmmwvﬁmaw%ﬂa@Mmd’wmﬂmmwummmﬁlwx&m@mﬂmtmﬂammﬂwﬁmmﬂm

Tumn to set the voltage. i Press to quit the setting
' i

dure.
*The set value is fixed. procedure

§
Clockwise turn increases the value. §
§
@ Counterclockwise tumn decreases the value.
H tov 200v keviock eusy YER OFF  ON
s o . neop
i LIV s LA o
§
i

1
Ol i D Xk NG Sl R G AR FRRY G S UTIME GRWD QMDD ENNe QM0 GNRD e oih  odER D GSLR AEED CHER AN HTED R R ERDE GRG0 OERD

~ ﬁ Memo ~

How to turn the rotary dial
[Moderate turn] [Quick turn]

v \ v N\

4-3
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OVER-
100V 200V KEYLOCK BUSY LOAD OFF ON OFF/ON

Moves cursor to left

FREQUENCY

Use this button to set
frequency O O O

D (
C D C > CTD
C D C D C D (ENTERg

Sets the value

%

Quits the setting procedure

ma::;zsmmmmmwmmwmeumm@wmm’mmmmm?mw@mmmmmmmmmmmm@mmmwmm

Press ( FREQUENCY )and the frequency i @ Press(€)and (®) to locate the cursor.

indication blinks.

100v 200v Kkeviock susy QYER- OFF ON
vV 11y .
{4
§
i
R D D G GEE WD WD GIR GRID GEER AR WM SIMR TR D CEUR Wl i D IR CUNP ARG AEE QIR RN S3E T GNP S SSEB CURN NOED  GUUNG Gt st
@ Tumn to set the frequency. E @ Press (_LENTER ) to quit the setting
*The set value is fixed. 8 procedure.

Clockwise turn increases the value.
Counterclockwise turn decreases the value. §

] wov 2o0v keviooe susy Q¥R OFF  ON

0 e 4 ;

§
§
g

=4

IR AP UMD ONS AU N GRS elw WDEE TR ONY G oD G amn eod e aw div i ome G EER QD B LD P NS GRS OB O WP GHD GNP E Gl

P-STATION/EPO
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Turning ON/OFF the output

QVER-
100V 200V KEYLOCK 8USY LOAD

{ OFF/ON)

Turning ON/OFF the output.

SR EUR SN S0 WEN G G ORI U OGN OE  GHEN NN N Oiw G s

Every press on toggles the output

between ON and OFF.

« VTV, STV,

OFF [ON]

M DRI

R WU Wi WV COAD GSND  OGDT WA OUDE GMON GEND GESY OG0 GWIT QU GDAN  GORS G

,%J Output is ON )

4 A

ON keeps lighting.

« V¥,

OFF |ON]| (oFF/ON)

A

T oam e o e e o o o mn e o2 e

’

BUSY keeps lighting during switching

process.

N4
OVER-
v i8] o \

\

J

J Output is OFF )

-

OFF keeps lighting.

« TV,

OFF [ON] (oFFioN)

® 4. Fundamental Use
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./ Indication of overload

PO 2P

OVER-
1oov 200v keviock eusy |Q¥ER-1 OFF  ON
LA ER]

OVER-
LOAD

Overload lamp

C D ( D ( D C

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.

In addition, the overload lamp lights when the remote sensing AGC setting is ON and the compensation

range using this function is exceeded under this condition.

\

—
/— @ Memo

This protective function will be automatically released when the cause is eliminated.
Even when a great current flows temporarily, for example, on motor startup, the output will be supplied
continuously instead of being turned off. When the current decreases to the rated vaiue or lower, the

normal output is restored, with the overload lamp going out.

P-STATION/EPO
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Using meas

uring functions

Selects subject for
measurement

100V 200v Kkeviock Busy OVER- OFF ON  oFfioN

LOAD

B m.—\

/Hi;:-':"i LA G, Ol s

\%— M;AWSURE“—I::‘
O o O

Indicates measurements
PEAK HOLD Li/12/L3

@ ®
C ) C D
CCDH COCD
CHOHCOCTD
COCOCDOCD

SEL
@ Every press on () changes the

indication of measurement in turn.

[Measurements are shown in the bottom line\
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

100V 200V KEYLOCK BUSY %i@' OFF ON  OFF/ON

turn:

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

- aw O R GO CED O aEE SRR oD e S

\[Power factor] j

\

[Example] (RMS values of voltage and currenD
P MEAS L1 100. 1Vrms 19. 2Arms

(Peak values of voltage and currenl)l
MEAS L1 141, 6Vpk 21. 2Apk

(Apparent power and effective poweD l
MEAS L1 1. 92kVA 1. 92kW

(Poner acion) !

\ MEAS L1 PF 1.000 j
A1, A1,
s @ Attention! ——— -~ Attention! ———— ~ @Memo I
* The measurement range is * Voltage and current are measured - The display shows the peak

automatically changed by
detection of the peak values of the
voltage and current RMS values.

« The measurement range cannot

be fixed.

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.

value in positive or that in
negative whichever is greater.
+ Apparent power and power factor

are determined through calculation

from other measurements.

\ J

4-7
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OVER-
1oov 200v Kkeviock Busy QfR OFF  ON

Moves cursor to left

LIMIT

Sets limit values for
setting range

Moves cursor to right

St the value

O O O O

C ) C D
COam o
C ) C D C D
C D) C D) C D (ENTERQ

Quits the setting procedure

Setting of limit values can limit the setting range of output voltage and output frequency. If 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.

\

J

ﬁ Memo

Once a limit value is entered, press (_ ENTER ) to quit the setting procedure, and the display returns 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.

P-STATION/EPO
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J Setting an upper limit to output voltage )

WD R G o EN UMD MY G RGP D ORI GRS EhE ?m WD S SR UG ENNE GNID R R DS UMM G SLED RN ML THND I YET

Press ,and the display showsa 8 ("7} Press (@) and (® tolocate the cursor.
screen for setting an upper limit to output

voltage.

100V 200V KEYLOCK BUSY %ig' OFF ON
; ;o : i S L S Lol L
& | | |

W UMD QB G G G IR G5 RGNS GSD R AT D GND CLaD U o %W O N SUM G5 dh IR QU WED Gl BN I GEER G WD oD CERN e

et
———E
iy

, §

@ Turn to set the desired upper limit to §

the output voltage.

Clockwise tun increases the value.

' 8 Press (_LENTER ) to quit the setting
Counterclockwise turn decreases the value.
B procedure.

1 | | I §

..........

E

4 i

J Setting an upper limit to output frequency)

mmmﬁwmmmuwmmmmmmmmmmmmumummm:mmgmmzsﬁ%mmmwmmmﬂmmw&mﬂmwmmﬂmm&wmm

While the display keeps showing the screen | @ Press («) and (®) to locate the cursor.
for setting an upper limit to output voltage,

§
press (CLIMIT ), and the display showsa g

screen for setting an upper limit to output
frequency. d \ ‘\ ? ,, /
oz evion sust S OFF ON e

@ Turn to set the desired upper limit to

the output frequency.

C!ockwise turn increases the value.
Counterclockwise turn decreases the value.

e ¥ g

procedure.

8
¥
8
g Press to quit the setting
§
8
§
8

\ \ N /
VAR T U N e
W l ‘ S

WS D GHD NS R GND D GGl (ED GO G5 GND GHe GBS N oms @ §

4-9
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J Setting a lower limit to output frequency )

My R AWD G R G GUY GIR GRS GER OISR N G AN W G Em D D G UEE D GEh o ED oIS CUIN I SAd @Ry G s GNP R

1) Whike the display keeps showing the screen
for setting an upper limit {o output frequency,
press , and the display shows a
screen for sefting a lower limit to output
frequency.

OVER-
100V 200V Kevlock Busy Then OFF  ON OFF/ON

@ Press (€)and () to locate the cursor.

mmmmummmwammmwwnmmmwmmwmm&wmmmuwumnnwmmmmmmmmmmmmmmmmm

Turn to set the desired lower limit to

the output frequency.

Clockwise turn increases the value.

Counterclockwise turn decreases the value.

B
8 1 ; y
! N
g | B pehades
................
; {1\
| ) 1}
b
4 Press (_LIMIT DJor (CENTER ) 1o quit
the setting procedure and the display
returns to the normal screen.
§
OVER-
j wov 200v keviook susy OB OFF  ON
§

mmmmmmmﬂnmmmmmwmwaﬂm&ﬁwmmwmmmmmmmm&bmmm

a1,

r @ Attention! N

When setting a voltage limit value, you cannot specify a
value that is lower than the already set output voltage.

Similarly for output frequency limit value, you cannot
make setting that will exclude the value then set

frequency from the intended range.

Al,

~ @ Attention! N

When the system is in a line-synchronized condition or
in DC output mode, setting a limit to output frequency
is not available.

{In the above situation, only output voltage upper limit

can be set with (_LIMIT ) )

P-STATION/EPO



_Versatile Use

- for advanced users -

Using the unit as a DC power Supply «««-«xsereesevmiiniiin..., 5-1
Settings for output compensation mode -+« ++++ aveeeeiiiia. 5-4
Using storage FUNGHION »vvvcerrrrrarninintstiinnercannnasnssnnnncrenas 5-6

Measuring rush CUrrent <« ceeeeeeeeeeemieiiii e 5-10







Odd/NOILVYLS-d

Using the unit as a DC power supply

Selects subject for
measurement

100V/200V

OVER-
100v 200v Keviock Busy (oot OFF  ON

Toggles the output
between ON and OFF

@

Selects voltage range

OUTPUT RAN —— MEASURE ——
100V/200V SEL  PEAKHOLO L1/L2/L3

VOLTAGE

Moves cursor to left

VOLTAGE D ( D
Sets the voltage Moves cursor to right
. OoC >
AC/DC C D¢ D D
Selects AC or DC mode C D C D ( D ( D

Sets the value

J Selecting DC output mode )

&2%'3mGﬂmc&mmeﬁ@mwsmﬂmuw&ammwammmqmm«mmmmmwmwwueﬁammmmmWﬂmmGwmtm@eﬂnmmwmm

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

OFF ON

OFF ON

=)

Press to select the DC output

mode.

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

Y HEER CHED PR GWRE OED ORER SSN GR0 OBy G U JUD Qs e RN e JEl NS AU S ONb b SIS WP QR D G0N0 CED D D afEh IR D aNR GE

r— Memo

* The unit supplies only AC current in AC output
mode and DC current in DC output mode.

= The value set in either of AC output mode or DC
output mode is kept remain even when the mode
selection is provided in AC/DC output modes.

1.

-~ @ Attention! N

» 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 turned off if AC/DC switching
operation is attempted while output current is

supplied. y

5-1
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q J Setting an output voltage range )

ﬁmmﬂ-nmﬂumwmumwnmmmum\mmmwbmmmmmmmﬂrmmmmmmnmmnmmmnnm-mﬂmtmwmnmmm

100V/200V 100v/200V

i
@ This Q button toggles the output voltage @ Press Q to select the desired voltage
range between 100 V and 200 V. E range.
LI AN B @ LRI
100V 200V KEYLOCK BUSY § 100V 200V KEYLOCK BUSY

CTALANT RS LA
§
§

aze  mw ok : a -----

§

WS G (AP EH QIR U UG G D GENE UM UNMD oMY OUND GRNR LT QUL WHED NND CNKD SN GRMD QN NN O UM SIS GRS GRD 4D IER GIE WD 0RD 9B RS

~ ¥

- @ 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 2538W 212. 0V 141.0V 18A
200 Vrange 424, 0V 282.0V 9A
. The table shows the EPO 4000S rating. Refer to 12 "Rating" for other models. Y,

Setting an output voltage )

mmmmemmmmmmpmmmmnmm@@&mna:n".mwnwmm@@mmmmm;wmuumammwmm@m

@ Press (_ VOLTAGE ), and the voltage @ Press (@) and (») to locate the cursor.

indication will blink.

100v 200v Keviock Busy TR OFF  ON OFF/ON

T G NP GG GESR SRR GRSl dTBG AIND GIE Glik ENNE CRR GUIP SUD CHD GNP GER

@ Press to turn ON the output.

R GEh ®ID e WU U AR WP GIER IR QD SR D SN dID D e &R

@ Tumn to set the desired voltage.

Clockwise turn increases the value.
Counterclockwise tum decreases the value. g

KY

OFF [ON]
AR

il D D ARG GHl WES G IR GNP OB GDD R SEh WD EID @S 4R R u%mmo AR N ISR T dUID ARBD e Jod G2 N WD BN Sl W G Gk

P-STATION/EPO
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J Using the measurement functions )

CITE M GG SR CEAD G WD Goad  GUUY  GRSR VRS @ RO AUk TNUR OIS GGs  cooe

SEL

Every press on () changes the

indication of measurement in turn.

OVER-
100V 200V KEYLOCK BUSY LOAD

OFF ON

OFF/ON

<1,

(@ Attention! —\

+ The measurement range is
switched automatically.
* The measurement range

cannot be fixed.

-~

—

* Mean values are displayed for

N G

-

4 A

Measurements are shown in the bottom

line of the display.

* Measurements of "Voltage", "Current" and
"Power" are displayed when in DC output
mode.

\. J
w
[Example] (Mean value of voltage and current)
MEAS L1 110. 1V 7.8A
!
MEAS L1 0. 86kW

Y,

1,

Attention! ———

voltage and current in DC
output mode, and AC

components are not measured.

ﬁ Memo ——————

= |f the current contains an AC
component, a peak value will
be detected and this switches

the DC measurement range

to a higher range.

- @ Attention!

backflow of the current.

(P- STATION/EPO)

+ If a capacitor (of 150 uF at least) or a motor is used as
a load, connect a blocking diode which prevents the

EE

{>I (Blocking diode)
I (Capacitor or motor as

e

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.

electromotive force generated when the

outputis off is absorbed.
(P- STATION/EPO)

aload)

» If aninductor is used as a load, connect

a circumfluent diode so that the counter

—~

(Inductor as aload)

(Circumfluent diode)

y Memo

g

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

5. Versatilie Use @
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Settings for output compensation mode

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

Display the screen of
settings for output
compensation mode

@) o O O

 _ 2 )
O CZD TuiseD
C D2 GENNED 2 ¢ D
D« D C D (ENTERY

Quits the setting procedure

( 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.

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

\l Selecting low sensitivity (or high stability) )

mummmmmmnmmmwmnmmﬂnmmm:pmg@mmmmw&mmmmmmmwmnmmmammwwm

@ Turn the dial and select HSTB.

Press (_MISC ) couples of times until an

i
output compensation mode setting screen i
g
i \
tov 200v keviock susy QYER OFF ON  orFoN ] .
AV U I A 4
¢ :
§
§ 4 i
IR GRS Mk R R NP G P CHB N SR b Qb SR SRR GED oW e {%m D T @R G Wi S D D G PMD GmD oED SUD EED D ShE D
¢
@ Press (_LENTER ) to quit the selection i
procedure, and the display returns to the normal §
¢
OVER. ﬁ
100V 200V KEYLOCK BUSY RS OFF ON OFF/ON g
i
{
§

iy GG M GDEY SEm elsh (MM GBS GRG WA ORI GEER AN DX €2 BB @WE JEE O

P-STATION/EPO
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\l Selecting high sensitivity (or precision) )

DN GEN0 WIAD WURD TG0 eRID oMM WElD GOND N UMD GBEND GONR SREN D CHE GER WD ﬁwm A WD A SR GED @ND GED GO R ED P D G 03D GEAh G SN

@ Press MISC ) couples of times until g @ Turn the diaI and select PRCN.

an output compensation mode setting

== s

screen appears.

100V 200V KEYLOCK BUSY %ig' OFF ON
\\17,

-
e
-

44

UERD N D GED ERUE D LN @i L GRD S o GUM TR QUEE QMU emnt di Qb GUNER R DR UL GNP s ARED GUMR GMED GNP WD o GUTD (DU MO mER

@ Press (_LENTER ) to quit the selection

procedure, and the display returns to the norma!

screen.

OVER-
100v 200V KEYLOCK BUSY Yord OFF  ON

AED R AR 5D oN dub TIT ORD oY oD GEEd EID GIEG Gilp b i SR ams

~ y Memo —

[Stability under capacitive load]

Gon e oo omw o o @ o oS b 6D DGR D o o s

\
S
J

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 u Forso.
. VRN J

— ﬁ Memo ~

To reduce waveform distortion near a voltage peak

under the load of the capacitor input type rectifier, use

the equipment in precision mode.

5. Versatile Use @
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Stores data in memory
and recalls data

OVER-
100v 200v keviock Busy YRR OFF  ON \

@) o O O @ ©

Selects memory address to
be stored or recalled.

C D ) C D
Recalls the contents in
Address 10 of the memory C R ¢ > ¢ )
by a single action. YFRESED WEMORY D

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.

J Storing settings )

m@wmwmwmmwmmmmmmwmwm&mm(gwme‘mmwzﬂmmmwmmwmum&wmmmlmnum

Press (MEMORY) once, and a store E @ Turn the dial to select the desired

execution screen appears. memory address (from 1 to 10).

\N\ Ty

i

i

i

i
100v 200v keviock susy Q¥ER- OFF ON : 1\ \ / /’
o :

t

!

!

+

Ry Gl oD GER EFED G Gile G SED GHER DT S SRR Dl R amNm SE G @D &b R SN aND CHb D @ Qb UEH JEIe GURD D G oSER oD Qum

Press ( ENTER ) and the current status is

Al,

Attention! ~N

stored and the display returns to the normal

screen The unit has eleven memory addresses from 0 fo 10.
' Addresses 1 to 10 allow the user fo store a desired

}
i
i
i
E specified status.
OVER-
100 2007 [EUIGEC BUSY Gonp OFF ON i The user can recall Address 0 to reduce all settings in the
Pk i H memory fo those set on shipping. Address 0 does not
I
i
!

allow the user to store any data.

& J

U R D G G OV ATED ATIRE OUTES  GULNG WENE SNSRI G aNRs EED

P-STATION/EPO
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J Recalling settings )

e AR SN GUD GITR GIBD D R G NS @I TN S eED SR G Wk s TD B T R GWIE RN AL U G SRR WD MR SRR Gl SR SR G SHADS

@ Press (MEMORY) twice, and a recall f @ 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

recall execution screen, and the normal screen.

100v 200v Kevioek susy OYER- OFF  ON
\\/7

2 Ay \ \
mmummmwmmmmmmmmmmwmmwm&a&mmmwmwmmwmmwmmmwm
i
@ The bottom line of the display shows the 4 Press ( ENTER ) and the data at the
phase mode, output voitage, and output g address is recalled and then the display
frequency stored at that address. i returns to the normal screen.
+ Phasemode: 1 ¢,2 ¢, and 3 ¢ stand for single- §
phase, single-phase three-wire and three-phase,
i

respectively.

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

mmmmm--m%mmmmmmmwm

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

S S chmw WP @D R

WD D TP ann D L

J Recalling at one action with preset key )

@mmmmmmwmmml\wwm«mm&wmmummmmmmaﬂ
§ é Memo ~
@ Press (PRESET) , and the data stored at ("

i

Address 10 is recalled. 5 Store your favorite (or frequently used) settings or

i status at Address 10. You can press (PRESET

[Example] Single-phase 100V and 50Hz are stored in the i to retrieve the data immediately.
memory address 10. g
100V 200V KEYLOCK BUSY %E\B' OFF ON I\ J

§
i
§

TR AN R GIB GUb MR WXE D CED @I AN M IR A0k BER sED aRn e A

5-7
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J Retrieving on-shipping settings )

W S WS GIEN GETH A SN RE WD WGP GWk BPT GISL i WEN GPE EE N @;

§

@ Recall Address 0 of the memory to reinstate i
the unit into the status of settings made on =

shipping. j

REG ARIN MK NG GAlE OMDD ONED €A% GRS R QL SRS RS WU GEL RED ke i a

~ @ Memo ~

When the unit is powered, the settings 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.

s ﬁ 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

voftage range.

- /

P~STATION/EPO
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_jSetting 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 0.0{v]

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/QFF 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 imi 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 Oldeq]
Phase mode Single-phase mode
Remote Sensing AGC (Option) OFF

Monitor-output CH1

L1 Phase Voltage

(Option) CH2

L1 Phase Current x 1 (one)

-

1,

Attention!

When any memory is recalled, the output is always turned 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

(4) Phase mode

N

5-9
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_/ Measuring rush current

Toggles the output
between OFF and ON.

PEAK HOLD

OVER-
foov 200v KEYLOGK BUSY Tpt OFF  ON

Switches the measurement
indication to peak hold.

Selects items

T
SEL “NPEAK HOLD L1/L2/L3
O O O

C ) C D
O O
(G I G I G
O CD CD (imEry

Display the power on
phase setting screen.

Quits the setting procedure

s ~
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.
\. J

J Setting the power-on phase on output turn-on )
memmmwwmummmmmmmm‘mnmummwmwwnwnm?ﬁmmmemmuwu«nmmmmmmmmﬂrﬂmmwwmmmmu

@ Press MISC ) couples of times until a g @ Turn the dialand select the

power-on phase setting screen appears. i desired power-on phase.
i
“ ?
100V 200V KEYLOCK BUSY %EA?{ OFF ON \ ‘ , /
\ARLEAY; HENIE S S
o i Pl BT
i e 8
vy /1 A\
| F B I 1

UL BRGNS NN N ONEY 0TSV AN LM GUMED EWTN TS [ e L= tﬁrm T QUMD OROT CBER EANR GUDE WMND MLD G WED GNP GND W CHID SN D

@ Press (_ ENTER ) to establish the setting,andg

the display returns to the normal screen.

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

OVER-
1oV 200v Keviock Busy RN OFF  ON OFF/ON

L]

D GHS GED N GRD OED oED GRR WD b G O D By b b oD G

P-STATION/EPO
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J Using the peak hold function )

Imuumrm\muﬂ-ﬂmﬂmummmmqummmmmmmmmmmmqﬂmwﬂmmﬂuammﬂmmmmmmuﬂwmuﬂmmwmnmmmmmm

mmmmw«uummmmmmmmmmmmmqwmmmmmﬂwmmmmnm@mmmummwwmmmmwwmm(mmm

PEAK HOLD i
@ Press Q when the output remains tumed g @ Press the (OFF/ON ) button to turn ON
OFF. i the output, and the display shows the
i i
* The measurement indication in the bottom line i maximum value of the rush current that
of the display changes to peak hold (PEAK B flowed at the moment.
HOLD. §
h Yt ! Y ¥ !'
100V 200V KEYLOCK BUSY %ig' /OlFl‘:\ON m 100V 200V KEYLOCK BUSY %ig' OFF/
3
§
§
i

PEAK HOLD j

@ Press Q , and the display retums to the "
normal screen.

Q

i

100V 200V KEYLOCK BUSY %i‘g OFF ON

i

i

i

i

D E IS O IR W GED G OF ol oHD GNE OO0 oD D g eus wue &

~ @ Attention! \

This peak current holding function shows the maximum value out of the peak values detected during the five cycles

after turning 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 Multi-phase System

- use units in a three-phase or single-phase three-wire configuration -

What functions are available by multi-phase system? «««+.ccvvnen. 6-1
Using the system as a three-phase power supply «+-«----eeveuuenn. 6-2
Using the system as a single-phase three-wire power supply ----- 6-7

Attention!

The operation described in this chapter is applicable to muiti-phase system only..
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What functions are available by multi-phase system ?

Muiti-phase system can be used in one of the three modes: single-phase, single-phase three-wire

or three-phase.

J 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
10 Single-phase

E> 2¢ Single-phase three-wire
3¢ Three-phase

The phase mode of the system can be changed on the multi-phase system.

J Output terminal )

One set of output terminal is shared between each mode.

To change the phase mode, reconnect the cables to the load as follows:

DC output ; 'Elg '\(lg g 6
Single-phase g '\8 '\é: Lo 6
Single-phase L1 L2 NC N 2
three-wire o o O ) O
Three-phase g L.2 53 g 6

J Restraints on memory )

Even if the stored phase mode differs from the present phase mode, the stored item can be recalled.

When recalled, for reason of safety, the output will be shut off.

J DC output mode limitations )

DC output mode can be used only in the single-phase mode.

In addition, phase mode cannot be changed in the DC output mode.

6-1
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.~ Using the system as a three-phase power supply

~

A three-phase power system will be achieved.

The output voltage can be set in either phase voltage or line-to-line voltage.

15" Refer to Chapter 3 "Installation and Connection” for proper connection between load
and the P-STATION/EPO terminals.

\_ Y,

L1/L2/13

Changes phase for
measurement

SEL

100V 200v Kkeviock Busy OVER- OFF ON  (GFFioNy \ (OFF/ON )

LOAD

Selects subject
for measurement

100V/200V

Toggles the output
between ON and OFF

@Moves cursor to left

OUTPUT RAl — MEASURE ——
100V/200V SEL PEA8 LIS

€_VOLTAGE ) ( )}

Selects output voltage range

VOLTAGE

Sets the voltage

@Moves cursor to right

Displays the screen
of settings for phase mode

C D C ) C D (ENTERg

Establishes the setting

J Turning ON/OFF the power )

ﬁmummwmmmmemmwwwm&a?mmmwm&mmwmmmmmmmmmmm

Turn ON the power switches on the The system will be available as a

P-STATION/EPO unit three-phase power supply

W G GNE GET ED GESR QP WY SiNY Nk WEL GED S99 b N GED G L S G QU D EE e G WP Qe dIER QIR D P N D

To shut off the power input, turn off the
power switch on the P-STATION/EPO
unit.

J
g

Normal screen

If the phase mode is not 3 @ , then carry out the
"Changing to three-phase mode" procedure in the
following section.

’ J

Gl OHED SUNEE AN e RRR GDLE Ge OHD SRD DD @D WA b GID Gl OE SER

\-

P-STATION/EPO
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J Changing to three-phase mode )

G GG GEED WD NG CTHD EES GNAD JOND QNN DN SRS GRS GSMb GUND D UM DY ﬂﬁm D G Wy S GED GEM G D GUN Ol G IR GRND QN b emD G

@ Press(__MISC ) couples of times until g @ Turn the dial and select 3¢ .
a phase setting screen appears. i
b
! 5 R
i
toov 200v keviock susy QYER OFF  ON § \ \ / /
V17, i ....;:_g_:
HIRE .. "
| CIND
|

R SRS e O D O G oD D O oL GID dNb D G ot el I 4uh Owh e OED Gl D EI G D G G T O b OND ORD NS GED

@ Press ( ENTER ) to change three- i

/The indication denotes the phase mode of\

phase mode. 1] . -
"single-phase”, "single-phase three-wire"
and "three-phase" as follows:

Indication Phase mode

100V 200V KEVLOGK BUSY QGRS OFF  ON g 1¢ Single-phase
i 2¢ Single-phase three-wire

i 3¢ Three-phase

mwwwwmmmﬂwwmmmmﬂm‘awmwm«mwmmmg\ )

T »

Attention!

When the power is turned on, the system starts up with the contents stored at Address 1 of the

memory. After the change of phase mode, store afresh the status of normal use into Address 1.

@® 6. Use of Multi-phase System @
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J Exemplary voltage setting: supplying three-phase 200 V output )

D AR G R dREND OMNL AMDR OEIY €MD QIS GHD NI UMD QNN WK SRS OB e

100V/200V
@ Press (O to select the voltage

range.

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

¥ Y.,

100V 200V KEYLOCK BUSY

SR>

W D Gl GO A G 6NF GED GHIp GIED D OISR G UEP SE G Gl GER

@ Press VOLTAGE to blink the

voltage indication, and pressing

VOLTAGE ) again toggles between

"Phase voltage" and "Line-to-line

voltage" setting screens.

100V 200v Kevioek Busy QYER- oFF  ON
ANV 7y N

b Gl GED GRS Ul GAD AND I R D oMb D G Db CRD AR oD W g‘wm L o W GED GEm e ESED WEl G WED W GEED

Press (@ and (® to locate the
cursor.

5
e
R
ey
Ry

//11\

W HERE GEN OTND MY JER T X% GENe GBED GRDD RPN G Enu @5 @B e

@ Press (OFF/ON) to turn on the

output.

*Now the system is ready to provide three-
phase power.

oFF [ON]  @Fon

WD @I B D GRS S (Ml GNP OGNS OB YD NP GEF GNP SUD QP SRR s

ﬁ 1,
i
ion!

? ( Attention! ~
R . Phase voltage
Line-to-line h
§ voltage—
8
¢l ES
Maximum phase| Maximum line-to-line
i Voltage range voltage voltage
i 100 V range 150.0V 259.8V
200 Vrange|  300.0v 519.6V
\ J
|
0 N
i Phase voltage setting
§
ﬁ 100V 200V xmw B‘SY %ﬁg OFF ON @
g : </ ./ 1.,'\

Line-to-line

voltage setting

100V 200V KEYLOCK eusr OueR OFF ON
AR

J

N B

@ Turn the dial ‘ to select the

desired output voltage

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

g
IR W e e '

¢
§
§
i
i

, Nk
y A N R W
/ i 1

WD GRNE GRIED GG MR Gl CFY EER TR SR S8R CED WD D GBI WD G

o If voltage setting is selected in line-to-line
voitage, 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 0.2 V

i
§

i

§

§

é

i
:/yMemo ™~
i

§

i

i

§

§

: resolution

i
]
]
i
i

P-STATION/EPO
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\l Using a measuring function in three-phase configuration )

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

voltage and current", "apparent power", "effective power", and "power factor".

Itis possible to change the phase of measurement.

mmmmmmwmmm-u—mmwmmmmumwwmmwmmmmmmmwﬂmmmmummmmm

Every press on () shows in turn

different measurements in the

bottom line as follows:

SEL

[

\

D ow G SR ER D G O (R0 SR oED RO P 630 O o5 oD o GER an e em

L1/L2/03

(O changes the

phase of measurement

®
Wmmwmﬂmmmwmm)mmmmm&mmwmmmuwmmmww%mmwwmmﬁwmmﬂmmmmwm

Different measurements are displayed one after another as shown below.

Measurement o
phase changes Indication of measurements
L1/L2/13
by press on /Q Vrms, Arms Vpk, Apk PF
L1-phase apparent power | |1-phase
L - -
1 L1-phase voltage, L1-phase current L 1-phase effective power power factor
L2-phase apparent power | [ 2-phase
L2 X - p
L2-phase voltage, L.2-phase current L2-phase effective power power factor
L3-phase apparent power | L3-phase
L3 - .
L3-phase voltage, L3-phase current L3-phase effective power power factor
L1-L2 L1-L2 line-to-line voltage,
L1-phase current
L2-13 L2-L3 line-to-line voltage, Phase-total apparent power | All-phase
L2-phase current Phase-total effective power | power factor
L3-11 L3-L1 line-to-line voltage,
L3-phase current

6-5
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QJ Different functions in three-phase mode )

Output fimit setting

Range of upper limit to output voltage and upper/lower limit to output
frequency can be set as the same way of single-phase mode.

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 possible to the address at which different phase mode is
stored. The output is turned to off because of safety reason.

Setting the power-on
phase on output turn-on

Power-on phase can be set on the basis of L1-phase.
L2-phase and L3-phase start together with L1-phase.

Peak current retaining
function

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

J Phase (L1, L2, L3) indication and phases )

L3

Lag by120°

"
Lag by
120°
L2

ON

P-STATION/EPO
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. Using the system as a single-phase
-7 three-wire power supply

This system can be used as a single-phase three-wire power supply system.

The output voltage can be set in either phase voltage or line-to-line voltage.

I=° Refer to Chapter 3 "Installation and Connection" for proper connection between load
and the P-STATION/EPO terminals.

- /

L1/12/L3

Changes phase for
measurement

SEL

100V 200V KEYLOCK BUSY %ﬁ’g' OFF ON (OFFioNy \ (OFF/ON)

Selects subject Toggles the output
for measurement between ON and OFF
100V/200V :

Moves cursor to left

Selects output voltage range

VOLTAGE

Sets the voltage

OUTPUT RA —— MERSURE —
100V/200V SEL PEAKCIS L1L2A3

€_VOLTAGE ) ( )

@Moves cursor to right

O

Selects items

Displays the screen
of settings for phase mode

Establishes the setting

J Turning ON/OFF the power )

mammmwmmmmmmmwmmmm@mmmwmmmmwmmm@mmmmmpm

Turn ON the power switches on g TThe system will be available as a
the P-STATION/EPQ unit g single-phase three-wire power
: supply.
§
§
|
mmwammwmmwummmmmnmmm@wmwwmmmwtmmmmmmmmmm
To shut off the power input, turn off the
~ power switch on the P-STATION/EPO
Normal screen unit.
d
§
#
§
§
XIf the phase mode is not 2 ¢, then carry out the ]
"Changing to single-phase three-wire mode" procedure
in the following section.
\_ 9 J !

6-7
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J Changing to single-phase three-wire mode )

D AEP WEEE GIMY G GESR AN ORMM GUp GNR QUUD SUES GIND GUUE O D oEm G RS R GBIy MR €N S0P GRND oI CED CED @ S Gh URD eEND arD LD
@ Press (_MISC ) couples of times ; @ Turn the dial and select 2 ¢ .
until a phase setting screen appears.  §
i
i
§
OVER- i \ \ / /
100V 200V KEYLOCK BUSY LOAD OFF ON Jeme .
N R § LR
..... i

) s ﬂ
§

mmmmwmmmmmnmmmmmmnﬂgﬂmmmm@mmmwmmmwmwmunm

Press(ENTER) and a mode willbe |
changed to a single-phase three /The indication denotes the phase mode of\
mode. "single-phase", "single-phase three-wire"
and "three-phase" as follows:
: indication Phase mode
100V 200v keviock susy QYER- OFF ON " 16 Single-phase
o o y 2¢ Single-phase three-wire
i 3¢ Three-phase
———— I J

Attention!

When the power is turned on, the system starts up with the contents stored at Address 1 of the

memory. After the change of phase mode, store afresh the status of normal use into Address 1.

P-STATION/EPO
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J Exemplary voltage setting: supplying single-phase three-wire 200 V output )

D GORD SRR CHEB GHND G SER RN B gNEd QED 4ES GRED GBE GRS CN SN A

100V/200V
@ Press  (0) toselect the voltage

range.

$¢To supply single-phase three-wire 200 V (line
voltage of 200 V) output, select the 100 V
range.

~ft,

100V 200V KEYLOCK BUSY

AN A

@ Press VOLTAGE to blink the

voltage indication, and pressing

VOLTAGE ) again toggles between

"Phase voltage" and "Line-to-line

voltage" setting screens.

100V 200V KEYLOCK BUSY %E’g OFF ON
ANV
‘/ l ‘ E s

EE G Pl R GWSh GRS ORI ST D G OIED IR b G GRe CGEb GO SRk

Press (€ and (® to locate the

cursor.

, / ........... \
X

ol REE SO GG GET GUEES AUNONY QUMD GRAD UNGR AT GORIN ENNR UL GNP CRD STy RN

@ Press (OFF/ON ) to turn on the

output.

»Now the system is ready to provide single-
phase three-wire power.

oFF [ON] @rioD

N M R OB IR GND CHIE W G0 oD

\'/

!
/ Attention! ~

Line-to-line T/Phase voltage
voltage

aWE A MR GED G LD N B

Voltage range Mam\rlrg)lljtr:gzhase Max;ml\jr;}tggee—to-hne
100 V range 150.0V 300.0v
200 Vrange| 300.0V 600.0V
\— J
, )
Phase voltage setting

100V 200V Kmv B‘V igﬁg OFF ON @

§

;!/ ! |

Line-to-line

g voltage setting

100y 200v Keviooky BUSY YER- OFF ON ( oFFion

i \ vy, ;o
o o

%&m SN N UM GG GNED GUND ALVD GUED CUMD GGl oEUD NI 6N GO SIED GERS WO

@ Turn the dial to select the

§
8 desired output voltage

X To supply single-phase three-wire 200 V
output, select 100 V in phase voltage or
! 200.0 V in line voltage.

LN W T e 4

LR D
/
A

ﬂﬁm» U ETR CURE G GRS WAND NN GRA GRS CR0D CEMM CWD ARG QLGP GRRT. GEIDY

Memo

i
§
0 oo f voltage setting is selected in line-to-line voltage, then
i the normal screen and the upper limit to output voltage
i are also shown in line-to-line voltage.

§1 o Line-to-line voltage setling is made in 0.2 V resolution.
i

@ Memo

0

§

§i o If the user needs an AC power supply with 300 V or
i higher voltage, then configure a single-phase three-
i

!

wire system. This can supply up to line 600 Vac
pOwer.

6-9
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J Using a measuring function in single-phase three-wire configuration )

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.

wnwmmmmmwmnmnmmwmnmnmmwwwmwPmmwmmmmmmmwmmmmmmmmmnn

SEL _ § L1723

Every press on O shows in turn i A press on O changes the
different measurements in the phase of measurement
bottom line as follows:

i

i

8

§

=

§ i

i

i

§

i

§

[

Gl GHES UEDY AW IS SRD QNN G D oD RD OB WaR O G OwD D

\

U Gl R GHlh GEY GRD G CND N el sy i oukh wiE SR GBI MY

Different measurements are displayed one after another as shown below.

Measurement o
phase changes Indication of measurements
L1/L2/L3
by press on /Q/ Vrms, Arms Vpk, Apk kKVA, kW PF
L1-phase apparent power | |1-phase
L1 - - i P
L1-phase voltage, L1-phase current L1-phase effective power power factor
L2-phase apparent power | [ 2-phase
L2 a L2- p
L2-phase voltage, L 2-phase current L2-phase effective power power factor
L1-L2 L1-L2 line-to-line voltage, Phase-total apparent power | All-phase
L1-phase current Phase-total effective power | power factor

P-STATION/EPO
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J Different functions in single-phase three-wire )

Output limit setting

Range of upper limit to output voltage and upper/lower limit to output
frequency can be set as the same way of single-phase mode.

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 possible to the address at which different phase mode is
stored. The oufput is turned to off because of safety reason.

Setting the power-on
phase on output turn-on

Power-on phase can be set on the basis of L1-phase.
L2-phase starts together with L1-phase.

Peak current retaining
function

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

J Single-phase three-wire (L1, L2) indication and phases )

-O L1
N

180°
—0L2

6-11
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Useful Functions

- Versatile functions are ready for use -

Using numeric keypad for setting (option) «-««+eeeveeveciininiint, 7-1
Line SynChronization ««««««seeeevrmiii e 7-6
Switching ON/OFF beep Warning ««««-««sevseerermimiiiiiinnininea, 7-8
KEY I0CK « v nveretmene 7-9

Output waveform monitor (option item when you place an order) - 7-11
Remote sensing AGC (option item when you place an order) ----- 7-13







0dd/NOILVYLS~d

_J Using numeric keypad for setting (option)

N

With the optional numeric keypad, the user can directly enter values to set the output
voltage, output frequency and other setting items. In addition, memory can be recalled

by a single touch on the keypad.

g

~/\ CAUTION!

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.

J Connecting the numeric keypad )

’

4 A

With the power turned OFF, plug the Turn on the power
switch.

numeric keypad into the jack &
located on the right of the operation

panel. [>

OPTION

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

Connect the numeric
keypad here.

FREQUENCY

Sets output frequency.

VOLTAGE

Sets output voltage.

Recalls memory.

Recalls item stored in
the memory address
10 by one-key action.

Displays the screen of
settings for the numeric
keypad.

Establishes the setting.

@® 7. Useful Functions @
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J Selecting operation mode of numeric keypad )

4 )

Select either of two operation modes of the numeric keypad.

The "TOKEY" 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. )

-

mmmmmmmummmw%mﬁmmmmdﬂmmmmﬂmymmmm‘mwm%m@nmmymﬂmmmmww

@ Press(_MISC )couples of times until : @ Turn the dial and select either

i
a numeric keypad operation setting 1§ of "OKEY" and "RECALL".
screen appears. g
1o0v 200v keviock Busy QUER- OFF  ON g \ ‘ ! , /
\\ 7y § I
D L 1N
§

mmmmmmmwmmmmmmmﬂmﬁ@%mqﬂmmwmmmummmmmmwm

Press to establish the
selection, and the display returns to

the normal screen.

OVER-
100V 200V KEYLOCK BusY Dot OFF  ON OFF/ON

R CHLF CIND SIS QNG AT SRl R GED Gl SR [, o T T

- @ Memo ~N

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

* Output voltage (phase/line/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

P-STATION/EPO
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Operation in numeric entry (10KEY) mode

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

Setting the output voltage by numeric entry
mm&m---w-memm—mmmmrm-—-ﬂﬁmnmmm-m&wwm

Press to show the : @ From the numeric keypad, enter the

. desired value for setting (values
output voltage setting screen. appears in the bottom line).

Example: To specify 100.1 V, enter

m @ @ D m on the keypad.

OVER- OVER-
toov 200v Keviook Busy OFE OFF ON 100v 200 Keviock eusy QYER- OFF ON  (oFFrON \\
' TR

-amwwm----wmm--mm--r-----u--m-------m

@ Press on the keypad to establish

the entered value.

3 Here, press | ENTER | on the keypad instead

l Y,

~ @ Attention! ~

Dissimilar to setting on rotary dial, just

of that on the operation panel. numeric entry does not establish the

¢
i
i
i
i entered value.
1o0v 200v keviock susy Q¥ER- OFF ON i
: §
i
!

Be sure to press| ENTER on the numeric

keypad at the end of entry.

- J

Memo ———— — (&7 Memo — ”Memo —

Ay
If any wrong number is If you press on Even if you attempt to set a value
entered, press the slash the operation panel during that is out of the setting range or a
button. This cancels value setting on the numeric value that exceeds the upper limit to
the last entered number keypad, the numbers that . the output voltage, numeric entry is
. have been entered so far will accepted. However, when your
and allows you to continue be discarded. The output press on the keypad,
setting. voltage setting prior to starting the numbers that have been entered
this setting wili become so far will be discarded and the
effective and the display display returns to the output voltage
returns to the normal screen. setting screen.
\— N\ AN J
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__iSetting memory recall address by numeric entry

ﬂmmmmmmwwmmﬂmmnimmww(wnmmrmmmwwmmmmmmlmmmwmmmummm

@ Press twice to show the

memory recall setting screen.

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

Example: To specify 2, enter on the keypad.

OVER- OVER-
1oov 200v kevwook susy QR OFF  ON 1o0v 200v keviock usy QYER- OFF ON
Aty
3 ' B i = LB P

mnmwnmmmmmmn_m-nmgn;.-ll‘-ﬂmm---mmmmm-m

@ Press (_ ENTER ). :

X You may press either ( ENTER )on the

operation panel or on the numeric

keypad to establish the entered value.

OVER-
1o0v 200v Keviook Busy QVER- OFF ON

e é Memo AV é Memo ~

If any wrong number is entered, press the Even if you attempt to set a value that is out of

slash button. This cancels the last the setting range, numeric entry is accepted.

However, when your press | ENTER |[on the
entered number and allows you to continue yourp
keypad, the numbers that have been entered

setting. so far will be discarded and the display returns
\ / \to the memory recall setting screen. j

P-STATION/EPO
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J Operation in memory recal

_j Recalling the contents in memory by a

UL MR WEE GRID AP GED QWP o D GND T DN GNP RGP MR QRIS W Gm

@ Press the desired memory address
for recall.

Example: To recall memory 3, then enter

[3].

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.

| (RECALL) mode )

single button touch on the numeric keypad

4 A
This numeric keypad operation can

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

.

o e e emd

_ y

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.

=5 For further information, refer to Chapter 5
"Versatile Use - for advanced users -".

- J
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Line synchronization

OVER-
100V 200V KEYLOCK BUSY LOAD

OFF ON

Displays reset frequency
at the moment of disabling
the line synchronization

LINE SYNC

Sets line synchronization

mode

@ ® 7
Selects items

This function synchronizes the output frequency to the frequency of the AC power supply fine.
Synchronization is available to the power supply line in the range of 48 to 62 Hz .
Itis possible to specify 50 Hz or 60 Hz for the reset frequency at the moment of disabling the line

synchronization.

J Enabling line synchronization )

mammmmmwmmcwmmmmwm:mmmm«umwzpwsm)rg

@ Press (LINESYNC), and the system enters §

a status of enabled line synchronization and §
a line synchronization screen appears.

100V 200V KEYLOCK BUSY %ig OFF ON  (OFFioN

ANNVT Ty

@ Press (INE SYNC ) and the system quits the

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

OVER-
100v 200V KEYiOCK BUSY Tonit OFF  ON OFF/ON \
o e :

P -,

i
j
!
!

Quits setting procedure

@ Memo

If line synchronization is switched between
ON and OFF with the output supply being
kept ON, the output will be turned OFF.

P-STATION/EPO
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J Setting the reset frequency at the

line synchronization OFF moment)

mmmwmmwmmmmmmwwmmmmwmmlwmmm'ﬁmpmawwmwmmmmmmmmmmmmmwmmw

@ Press MISC ) couples of times until a g

screen for setting the reset frequency appears §
at the line synchronization OFF moment.

OVER-
100V 200V KEYLOCK BUSY loap OFF ON

i

]

]

\\ 17y,
. i

mmamwmwmmmmmmmmmmmwmmmmmuw

@ Press to quit the selection

procedure, and the display returns to the

\

mﬂmmmmwﬂamm@mmmwmmmm

normal screen.

OVER-
100v 200v Keviock Busy DYER- OFF  ON

i
i
]
i
i
i
i
i
!
!
!
i

@ Turn the dial and select the reset

frequency at the line synchronization OFF

moment.

mmm»mmammmmmmmwmmmmmw&mwwmm

A

Frequency of 50 or 60 Hz is available

for setting.

Attention!

If the frequency setting range defined by the setti

the range from 50 or 60 Hz, line synchronization

ng of frequency limiting value(s) does not contain

cannot be enabled.

7-7
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OVER-
100V 200V KeYlOCK BUSY Toa' OFF  ON OFF/ON

Displays screen of
settings for beep

Q o O O
C ) C ")

C D CC O
COCDOHC>D
C D) C D C D

Selects items

ENTER

Quits setting procedure

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.

J Enabling/disabling beep warning )

RN dME T GRS GEM G ONND GTED CESh QA GBD SND GBI G O D Gotp NS aﬁuﬂ Nl D GRS U5 GIN UED G oM GHD NN DD SHS N SND oD @Ry o

Press MISC couples of times @ Turn the dial and select "ON"

until a beep warning setting screen or "OFF".

appears.

OVER-
100V 200v kevLock Busy QYR OFF ON

”
-
ey

~

S R GED W U AT OO G O 05 GER OFFD AN RD L Wﬂw NS DSk G EID G I N0 oD eSS CUD omP SR G2 GID AR D W

@ Press (ENTER ) to quit the selection {}

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

the normal screen.

OVER-
100V 200v KEYIOGK BUSY DpEl OFF  ON OFF/ON\

°
WEDD &ML CEINN GRES AFEES U R A ADEN STUO @UD GRS eV M R SR S5 @

"OFF" for disabling beep warning.

8
i
§
¢
i
§
§
7
§
!
§
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OVER-
toov 200v Keviock susy QYER- OFF ON \\

O o O O @ ®

Displays screen of

Selects items

settings for key lock D C D C D
C D D C D
C D C ) EYLOCK) (ENTERQ ENTER

Quits setting procedure

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

| J Enabling key lock )

mmmm\ﬁmmmmmwmnﬁmmmmmmmmmwmmmﬂwmmmmwmmmﬁmmﬂmmwwmmmmmmummm

@ Press (KEY LOCK) to show the key lock 5 @ Turn the d|al.and select "ON".

setting screen.

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

\VTy

\\

D GiEh WD om Wilh MNP SR SN D e GUD EED GRD QUD YR Nk S GUED YN GHER dEh G M oD GIEO Qi G G WIKD SEGR SIS R SN D AR N

@ Press to quit the selection

procedure, and the display returns to

the normal screen.

OVER-
1o0v 200v Kevioek susy QYER- OFF ON w\

A S DGR N G LD G QR GRS R T @R GND GEP OIb SEN mEb ﬂi

7-9
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J Disabling key lock )

Wmmummmm*mﬂmwmmﬁmu‘mmﬂwaiﬂmmmmmmmmmm’mmmmwmmwmﬂnnmwmmmwmmmmmmmmmmmm

@ Press (KEY LOCK) to show the key @ Turn the dial and select "OFF.

lock setting screen.

OVER-
100V 200V KEYLOCK BusY TR OFF  ON QFF/ON

AL

e, ]
-
~

v

ummmmmmmmﬂmmme@mmmmmm’mammmmnwlmwmumuwmmmmmammmmmmmmwmm

@ Press to quit the g
selection procedure, and the |
display returns to the normal !
screen.

1o0v 200v Keviook Busy QYR OFF ON :
i

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), (ENTER) and rotary dial).

P-~-STATION/EPO
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. Output waveform monitor
(option item when you place an order)

OVER-
100V 200V KEYLOCK BUSY LOAD

OFF ON

Displays the output
monitor setting screen.

Q o O O

C 2 C D
D O Gmse)
D ( D C D

Selects items

\

The voltage and the current waveforms of the P-STATION/EPO output can be monitored

in oscilloscope.

The output waveform monitor has two output terminals. The output voltage and the output
current can be monitored simultaneously in the single-phase mode. In the case of single-

phase three-wire mode and three-phase mode
selected to monitor.

The monitor output is a voltage output and its common is connected to chassis ground. )

, two waveforms you desire can be

Quits setting procedure

\

J Connection of output waveform monitor )

The output waveform monitor terminals are BNC terminals. Use a BNC-BNC type cable

to connect to the waveform monitor.

-

CH-1

/N MONITOR OUT +10V MAX

ZERO CH-2 ZERO

~

Rear panel

Ca%%

|5

\,_—

* in the case of EPO 18000M/24000M/36000M systems,
the cabinet becomes the master cabinet.

BNC-BNC cables

Attention!
¥

When the monitor output is connected,
oscilioscope common becomes the ground
potential.

If another potential waveform such as the output
terminal is observed at the same time, abnormal
current may flow between the two common lines
and it may be difficult to observe two waveforms

at the same time.

J

7-11
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J Monitor settings )

mwmmmwmwmmwmmmmmmmmqummnmrmmmmwmmqummwmmmmmwﬂmbma

@ Press any times as necessary Turn the dial and the desired

to show the output monitor CH1 setting { monitor item and its conversion
screen. rate.
* The default on the CH1 screenis L1 V.

QVER-
100V 200V Keviock Busy T OFF  ON QOFF/ON

VAV

D D R G WD @ED oI Iy o Our oI CED OID GUD G N EEp emD T P GRD U N GNP e G oMb GNP GUP ONE) SEED G D oM ONER

Ap

/
ata /

~

AS

~

Single-phase mode Three-phase mode
Display | Phase |[Voltage/Current|Conversion rate Display | Phase |Voltage/Current|Conversion rate
L1 v Voltage V100V L1 \ Voltage ooV
L1 X1 1]|L1-phase Current 1V/50A L1 X1 [ |L1-phase Current 1V/50A
LTX10 | 1V/5A L1X10 | 1VI5A
. . L2 \ Voltage 1v/100V
Smgle-phase three-wire mode L2Xt_I|L2-phase| o 1V/50A
Display | Phase |[Voltage/Current|Conversion rate L2 X10 | urren 1V/5A
L1 v Voltage V100V L3 \ Voltage 1V/100V
L1X1 ||L1-phase 1V/50A L3 X1 I |L3-phase 1V/I50A
L1X10 | Current 1V/5A L3X10 | Current 1VI5A
L2 vV Voltage 1v/100V *No changes occur beyond the point of arrow
L2X1 1 [L2-phase|  cyprent 1V/50A even if turning further.
L2 X10 | 1VI5A Turning clockwise goes down and turning

\_ counterclockwise goes up. j

7

G ES I EHE R SN G @Sy i dific GBE 0y GBS S8 oNEd GG dbib ITIP Gy G iy ol @Ne ATRD G ADUD NS SUNE I TID R SIS GHD AR B

Press (_MISC ) to show the output  § @ Turn the dial and the desired
i

monitor CH1 setting screen. monitor item and its conversion rate.
* The default on the CH1 screenis L1 V.

OVER-
100V 200V KEYLOCK BUSY Trir OFF ON

N1 7,

e NN MR e eTER TR G GLLD €ERD GWD RN QAL WED CED ATD I G Gl

e GEER CHED (RD G S JENp RS CER ONF SNED D D il GND GRS WUR

i
i
i
i
i
i
Press (CENTER )to quit the selection ; ~ @Memo ~
§
§
§
§
i
§
i

procedure, and the display returns

to the normal screen. If the zero point of waveform monitor output

has been shifted, adjust the zero point by
turning the ZERO trimmer using a smali-
size flathead screwdriver.

OVER-
100V 200V KEYLOCK BUSY Pon OFF  ON

- J

R R GSD GEHD CHID GINR GRTe CUUD D GNo GEND GRER S RN AlD D I D 6
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. Remote sensing AGC

-~ (option item when you place an order)

4 )

The remote sensing AGC is a function to control and keep the voltage constant at a location
away from the main unit by detecting the output voltage there. It can be used to maintain the
voltage across the load constant by compensating the voltage drop caused by the output
cable.

The P-STATION/EPO remote sensing system takes out only the amplitude component from
the detected voltage signal and controls the output voltage so that the amplitude component
remains constant. In this method, you can obtain the stable voltage not affected by the
impedance component of the cable.

However, it may take extra time to stabilize the voltage when a certain load is connected or
when the output voltage or output frequency changes suddenly.

The output compensation range is 5%. Under the condition that this compensation range
cannot be maintained, the overload lamp lights and the compensated operation no longer
works. In this case, turn off the output and check whether the output cables and/or the
sensing cables are not broken or check whether they are not erroneously connected.

In addition, if the cross sectional area of the output cables is not large enough, voltage drop
becomes too large and the same error as above occurs. Select an appropriate size of output
cables.

Refer to Chapter 3, "Installation and Connection."

e

J Cable connections for remote sensing )

_i Connection diagram

Connection for single-phase mode  Connection for single-phase three-wire mode

Lt L2 13 L1 L2 L3 L1 L2 L3
Hi Lo Hi LoHi Lo Hi Lo Hi LoHi Lo Hi Lo Hi LoHi Lo
Rnj{nnjijngn [ L} ) G O O RERhimgni N,

Connection for three-wire mode

Remote sensing
input terminal

> Sensing cable

Remote sensing
input terminal

> Sensing cable

Remote sensing
input terminal

> Sensing cable

Output cabie
Output cable EA
Qutputcable A ] \. L2Output
———Hi . —+——12 Output terminal —L—— | 3terminal
/ '\,I Lo Output terminal / / Ty p / / ‘\/: N
o O o O O o O O O
Hi Lo L1 L2 N L1 L2 L3 N
Load Load Load

7-13
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/I\ WARNING!

The voltage at the remote sensing input terminal is the same as the output
voltage. For safety reason, turn off power when connecting the cable.

J

~/A\CAUTION!

Use 1.25 to 2 mm? vinyl insulated wires (nominal value) for remote sensing cables.
Connect the cables securely.

If the cables are disconnected or broken while remote sensing is performed, excessive voltage

appears on the output line and may destroy the load.

1.,
@ Attention!

When a magnetic contactor is installed between the output terminal and the load to turn on or off

the output, the output detection point must be switched interlocked with the magnetic contractor.

~ I,

The remote sensing input terminal and the output detection point must be connected
correctly with their polarity matched. In the three-phase mode and in the single-phase
three-wire mode, connect the cables with each L1, L2 and L3 phases matched.

Twist the sensing cables with Hi and Lo in pairs.

J
@ Attention! ]

Connection method

The cable connection point can be removed if 4 N\

you pull it toward you. If the wiring is p ~

inconvenient for you to work, you can remove it. * Direction to tighten

-

/ Turn the screw clockwise.
Remove the insulation coating of the cable about 1~
7 mm from the end of the cable.

o Direction to loosen

Loosen the terminal screw with a small-size flat- Turn the screw counter

clockwise. )

head screwdriver to open the cable entry port.

Insert the core wire of the cable.
Tighten the terminal screw.

Appropriate tightening torque is 0.5t0 0.6 N - m
(5.1to 6.1 kgf - cm).

P-STATION/EPO
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OVER-
100V 200V KEYLOCK BUSY Toit OFF  ON OFF/ON \

@ ©

Displays the output
monitor setting screen.

Quits setting procedure

\I Turning on or off the remote sensing AGC )

mnﬂumuﬂmmmmmmmmmmmwwwmm«w%mrmvtmmwm»mmmmmmmbdmwmmwwmams‘.‘mmmqm

@ Press as many times as s @ Turn the dialand select "ON"

necessary to show the remote sensing #§ or "OFF".
setting screen.
* The default screen is "off".

100v 200v kevioek susy QUER- OFF ON
\\ s
LAY

mmmmwuwmmmmmmmwmwmw@mmmmmmmwmmmmwmmﬂ

@ Press to quit the selection

procedure, and the display returns to

the normal screen.

100v 200v kevlook Busy Q¥ER- OFF ON i
x : i
L .d

ki CNO CHP WML GOl WGP GED b QIR N GWe el CORE SR oMl GUD EED es
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Ovutline of GPIB

The P-STATION/EPO unit 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

Initialization to on-shipping settings

Switching between GPIB and RS-232

Setting of GPIB address and message terminator on sending occasion

.....L—

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

J Functions that can be controlled via the GPIB but cannnot be operated from the panel)

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

J Applicable specifications )

e Conforming to IEEE standard 488.1-1987

e (nterface 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

DCH1 Provides all functions of device clear

DT1 Provides all functions of device trigger

Co Does not provide controller functions

® 8. GPIBInterface @
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Connection of GPIB cable

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.

GPIB e aedutalute
=1 ) i —
. | | |
Connection of GPIB cable
NG V'
Attention!

When a magnetic contactor is installed between the output terminal and the load to turn on or off

the output, the output detection point must be switched interlocked with the magnetic contractor.

Instructions on use of GPIB

When using GPIB, follow the general instructions listed below.

@ Connection or disconnection of GPIB connector with the power supply turned on may
damage 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 controller.

When determining the cable fength, 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 abnormaily but also damage the devices.

A terminator (delimiter of message) must be unified in a system.
e |If the terminator is different between the talker and the listener, the system may not

function properly.

P-STATION/EPO
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Setting for GPIB use

OVER-
100V 200v KEviock Busy Tuin OFF  ON OFF/ON

Moves cursor to left

Displays
GPIB-related
setting screen.

Selects items or sets
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”.

J Selecting the interface )

R Y QEp D OUR OND D GE» @5 O O % O o anb o onn ok R G GiEp GNb BED GNP O b Wb D S5 O b D @ O eER

@ Press to show the interfacef @ Turn the dial to select "GPIB".
=

setting screen.

= "GPIB" is selected on shipping.

OVER-
foov 200v Keviook susy OYER o;F (iN

D N O D oop I GER @

&Dnm@mwﬂmaﬁmmmmmﬂmwmmmmmmmmmmmmmmWmmmmwwmm

J Settihg the GPIB address )

mmmmmaﬂmmmnmmmmwmmmﬁmwmwmwmwwgrmummmmmmwmwummmﬂmmmm;mtmammm

Press (INTERFACE) to show the GPIB i @ Press (@) and (® to locate the

Cursor.

address setting screen.

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

y
4 -
N

o

S Suh iy SER GNP G SR G0 O G I iR GER @ oS N GED @D D oD oD O 0D oD O oD O D ol D S O o5 o a5 GEd
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Ep SN Tl N CHD i SRR U GO WED CR GHP GNP EP GNP Ol GUP G5

@ Turn the dial to specify the

address.

Select a desired one out of 0
to 30 addresses.

i
§
§
¢
: Number "2" is set on shipping.
§
§
§
§

..... \ j

R B QS TN AWMNF (IR EY @md e GEH R GED GUMR 0NN R QN S

«J Selecting a terminator )

@ Press (INTERFACE) to show the GPIB @ Turn the dial to select the
terminator setting screen. A desired terminator.
g
g
to0v 200v Keviock Busy QYET OFF ON g e mee, L senes
s e 2 "a " deaaa H
PR g

mmmmmﬂmm?mmmm@mmemmmﬂmmmmummma&s&sﬁp

4P

Select one out of terminators: CR+LF,
CR and LF.

GER O eme GEr GAD OED ORy R G OEh G

Press (NTERFACE) or (ENTER) to

establish the selection and the

display returns to the normal screen.

OVER-
100V 200V KEYiOCK BusY Tpin OFF  ON OFF/ON

[ ]
@

WD WD OO S GED R b 00 WED dNh o D S A ERI M AR

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 (COCAL) (local mode) and on the operation
panel cannot be operated. (OFF/ON) can only be used when the output is OFF for an emergency stop.

P-STATION/EPO
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100y z00v keviock susy QUER OFF  ON
OUTPYTRANGE

REM lamp

Sets a local state.

J Remote state )

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

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

J 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 ENabie) to FALSE

J Setting the system to "Local lockout” )

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

® When LLO is not set.

In a remote state, only on the panel is accepted and operating LOCAL puts the unitin a
local state.

® WhenLLO 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.

LN Ve

Attention!

* The method of using interface messages varies depending on the GPIB controller (GPIB driver). See their

respective instruction manuals.
» |1 Ois generally used when it is inconvenient to carry out operations from the panel during GPIB control, but if it
is preferable to enable panel operations in the case of abnommalities, etc., it is recommendable not to use LLO.

® 8.GPIBInterface @
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J Service request and status structure

J 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.

__iStatus byte

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

_ﬁSending 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..

__lCapture 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.

_ﬂGrasp 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.

~ é Memo ™

When a user wants to monitor the condition of a GPIB device, the user sometimes performs
serial poll or sends a querying message. These methods, however, are not preferabie 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.

P-STATION/EPO
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Status byte register and sending a service request

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:

® Serial poli

® 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 the P-STATION/EPO unit, the service request enable register can execute setting and

query using the following message:
® Setting: by a command “SRE” (the data to be set is in a decimal integer and initial value

is “0".)

® 38 GPIBInterface @

® 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.

Service
Request
Generation

Status byte register
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o\

S

Logical OR
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Bit Weight Description

OSB(7) 128 Operation 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.

RQS(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 wilt be cleared to 0.

MAV (4) 16 Response message output enabled
If, answering to the querying message, a responsg 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 8 Always 0 (not used)
2 4 Always 0 (not used)

EES(1) 2 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) 1 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.

P-STATION/EPO



Detailed structure of status

The previous status prior to summarizing in a status byte register exists in several event
registers. 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

0dd/NOILVIS~-d

serial poll.
Unused 15 Unused 15
: ; 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 Yoltage setting system changed 09
Under voltage range switching 02 Line synchranization released 03
Unused 01 Phase mode changed 02
Unused 00 Qutput OFF 01
Power shutoff 00
Operation status register - -
Warning event register
U d
os6 | [07 Power-ON bi 07 = D
RAS 06 Unused 06 Rec.all ended Oé
ESB 05 Command error 05 Recall started 08
MAV | | 04 Execution error 04 Unused 0
03 Unused 03 Unused 06
02 02
EEs o7 Suery:rror o1 Phase mode switching ended ] 05
EXS 00 Unused 0 Phase mode switching started | | 04
L Output ON/OFF switching ended | | 03
, Output ONJOFF switching started { | 02
Status byte Standard event register Voltage range switchingended || 01
register Voltage range switching started 00
Unused 1‘5 E)peration event register
Warning event summary bit | | 03 |«
Operation event summary bit | | 02 |« T T
Fail event summary bit 01 4——I ntfse -
Overload event summary bit{ | 00 [¢— - -
Fail event released 01
Extended event register ] Fail event created 00
l Fail event register
Unused 15 Unused 15
Fail cause created 01 AGC over load released 07
Overload created 00 AGC over load created 06
[Extended status register Ove'rloa I O "
Overload created 00

Overload event register

® 8. GPIBInterface @



@ O9oBLBAUIGIdD '8 @

‘ J 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 0 when:

® 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: ?ESE (the response data will be in a decimal integer.)

Standard PON | URQ | CME | EXE | DDE | QYE | RaC | oPC
event status register 1 6 5 4 3 2 1 0
—@)
A (- &>
\7\ W
¢ 4 (&
5 ® |
ToESB g K&D
. Ke)) \ b 4
(status byte register) 9 A f&
ol
.
€ & /\,
&
Standard —I( SR
event status
, PON URQ CME EXE DDE QYE RQC 0PC
enable register 7 6 5 4 3 9 1 0

8-10

P-STATION/EPO



OddE/NOIIVLS~-d

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

Always 0 (not used)

8-11
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J 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:

® lts 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: POSE (the response data will be in a decimal integer.)

Bit assignment of operation status register

Bit (weight) Description
15
14
13
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.

Always 0 (not used)

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
g) Always 0 (not used)

Operation status register | 15 l _____ I 1 l 0 ,
Lo
% (_____I\ .
(—____.
To OSB 8 - v
(status byte register) §’ 7 S I /&)
\ - e h: &
! 1
B
Operation staius enable register I 15 | l 1 | 0 |

P-STATION/EPO
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J Extended event register and related registers )

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

can be queried by the following message:

?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 setto 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)
4
3(8) Warning event register summary bit
2 (4) Operation event register summary bit
1(2) Fail event register summary bit
o Overload event register summary bit

Extended event register l 15 | _____ l 1 I 0 l
I
g (_______I\
To EES S - ¥
{status byte register) S le—1— - @)
¢ . : A 3
t i
-
Extended event enable register | 15 | I 1 I 0 !

8-13
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\l 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:

® ?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:

® A warning event register is read

® 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".)

® 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
: Abways 0 (not used)
9(512) When switching phase mode, sets AC voltage setting system to phase voltage. *
: 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
fong time or similar cases.
0(1) Power supply to the power section is shut off for protective measure.

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

Warningeventregisterl 15 I _____ I 1 I 0 |
l I I
' |
o & ! '
- P‘_"\ .
To extended event register § —-- /w
f=T]
g e O,
. N
¢ forenes 1 &
[} )
|
Warning event enable registerl 15 | | 1 ] 0 I

8-14
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4 J Operation event register and related registers )

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:

® ?0OPC (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:

® 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.

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

® 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
1T 2 Range switching ended
o M Range switching started

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

Operation eventregisterl 15 I _____ | 1 | 0 |
Lo
e (_® ! '
PEN—— SR .
To extended event register § L(—" rv
an
g O,
¢ Ceens A &
] {
L ...
Operationeventenableregisterl 15 | _____ | 1 | 0 |
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J 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:

® 7FLC (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

® Amessage 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.

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

® Query : 7FLE (the response data will be in a decimal integer.)

Bit assignment of fail event register

Bit (weight) Description
15
14

Always 0 (not used)

1(2) Recovery from fail (shutoff of power supply to the power section) cause
o1 Detection of fail (shutoff of power supply to the power section) cause

Faileventregisterl 15 I _____ l 1 I 0 I
L T
1 1
W
PR :
To extended event register ; K—-- v
& [, e
ST x&)
¢ e-nes ; 1 &
| !
L.
Fail event enable registerl 15 I I 1 | 0 I
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J 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:

® ?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:

® An overload event register is read

® Amessage 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 overload 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 correction range.

Always 0 (not used)

1(2) Releases from overload condition

01 Occurrence of overload condition

* Remote sensing AGC is not available in the EP02000X or EP02000S.
Related bits are always set to 0.

Overloadeventregisterl 15 | _____ l 1 | 0 |
l I
1 1
—(k) ! !
3 I S
—
To extended event register :‘% - . v
Fle——- ®
¢ . ; r &
1 i
L.
Overload event enable register| 15 | l 1 ] 0 |
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J 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:

® ?XSC (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 0 when its cause or operation ends.
Every bit of an extended status register is cleared to 0 when the following event occurs:

® 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.

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

® Query : 7XSE (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
0(1) An overload being produced
Extended status registerl 15 I | 1 I 0 l
L ! !
1 1
—(G) ! '
DO: <___ _.M .
To EXS g == v
(status byte register) S e— 1 f&>
- . =
( L T &
1 i
[
Extended status enable registerl 15 I ! 1 ] 0 |
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Program messages

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 nulls (00H) 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.

Header } ( Parameter

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.

\l Program message basic form )

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

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

FRQ 50 ; VLT 100

a bcd a bec

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

?MVR ; ?MCR

a bdb 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.

c: 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.

® 8 GPIBlinterface @
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J Setting messages )

JData 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‘t ©Leading zeros are ignored.
©The sign is expressed by "+" or "-", and if omitted, it is considered to be "+".

Examples :  +01234

-50001
18

® 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.
+ DD. DD

LI: ©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

J Querying messages )

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. If 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.

L=

It is 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).

P-STATION/EPO
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_JForm of response data to a querying message

The following three parameter data forms are available:
® NR1 form
This is an integer type.

T—— ©Numeral part of an integer
©Sign part, which is null for a positive integer and "-* for negative integer.

©The number of digits of a parameter is the same for each output information.

Examples: RNG1
This indicates that the output voltage range is set to the 200 V range.

® NR2 form
This is a real number type.
DD. DD
L-—- ©lnteger part of a real number, inevitably containing a decimal point ".".
©Sign part, which is null for a positive real number and "-" for negative real number.
Examples :  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

8-21
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. Situation in which no message is
«/ accepted (BUSY)

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 controller, the P-STATION/EPO
unit 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

\I BUSY related messages )

Header, Function BUSY duration Caution
During overioad, etc., the output may be forcibly
OUT | Output ON/OFF switching Approx. 700ms turned OFF for internal protection and BUSY

occurs in this case.

RNG

Selection of output voitage range

Approx. 700ms

DCM

AC/DC output switching

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
switching, a range switching may occur producing
BUSY.

PMD

Phase mode switching

Max. approx. 2s

BUSY duration varies depending on phase mode
state before and after swiiching and system
capacity.

RCL

Memory recall

Approx. 700ms

A change to any one of the setfings above before
and after a recall may produce BUSY.

J 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 operation

status register.

A1,

Attention!

Also see a processing example included in the sample program.

P-STATION/EPO
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List of program messages

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.

J Setting of output voltage and output range )

Header Function Parameter Qata Form Default
Setting | Query
RNG | To select AC output voltage range {0 : 100V range NR1 NR1 100 V range
1: 200 Vrange
To select BC output voltage range |0 : 100V range NRT NR1 100 V range
1 : 200V range
VLT | To setAC output phase voltage 0.010 300.0 NR2 NR2 0.0 [Vrms]
Unit: [Vrms)
Resolution: 0.1 [Vrms]
To set AC output line-to-line voltage | 0.0t0 519.6 NR2 NR2 0.0 [Vrms]
(three-phase) Unit: [Vrms]
Resolution: 0.2 [Vims]
To set AC output line voltage 0.0t0 600.0 NR2 NR2 0.0 [Vrms]
(single-phase three-wire) Unit: [Vrms]
Resolution: 0.2 [Vrms)
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 methad NR1 NRT Phase voltage
setting method 1: line-to-fine voltage setting 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

Setting of output voltage to 100 Vrms

RNG 0

VLT 100.0

8-23
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A Ng

— @ Attention!

150 Vims in AC mode 212 Vms in DC mode

value.

status byte before sending a subsequent command.

-

« With the output voltage range set to 100V, a setting that exceeds the following value will cause an error:

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 fimit level, an error wifl be caused. If this is the case, check the voltage limit

» 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

J Setting of output frequency )

Data Form
Header Function Parameter Setting | Query Default
FRQ  |To set an 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 ONIOFF the output )
Data Form
Header Function Parameter Setting | Query Default
out To switch ON/OFF the output | 0: Output OFF NR1 NR1 Output OFF
1. Output ON
OUT : Output

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

P-STATION/EPO
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J Measuring function )

Data Form
Header Function Parameter . Default
Setting | Query
MyR | Toquery result of RMSAC None NR? None
voltage measurement
To query result of DC voltage
measurement None NR2 None
MvP  |Toquery result of peak AC voltage None NR2 None
measurement
MCR | Toquery result of RMS AC current None NR? None
measurement
To query resuit of DC current
measurement None NR2 None
MCP | To query 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
MVvA | Toquery result of apparent power, None NR? None
measurement
MPF To query result of power factor None NR2 None
measurement
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 |Tochange ON/OFF of current | 0: OFF NR1 NR1 OFF
peak hold measurement 1:ON
MPH |To select phase of measurement | 0: L1 phase NRT | NRf L1 phase
1:L2 phase
2:L3 phase
3. L1-L2 line-to-line
4:.2-L3 line-to-line
5. L3-L1 line-to-line

MVR:Measurement Voltage RMS
MVP:Measurement Voltage Peak
MCR:Measurement Current RMS
MCP:Measurement Current Peak

MWT:Measurement Wattage

A1

MVA:Measurement VA
MPF:Measurement Power Factor
MSL:Current Select

CPH:Current Peak Hold

MPH:Measurement Phase

— @ Attention!

* To a query of measurement, retumed will be the measurement for the phase that was selected for
reasurement, 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: Result of peak hold measurement
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J Setting limit values )

The user may put a limit(s) to the setting range of the output voltage and output frequency.

‘ Data Form Defaul
Header Function Parameter Setting | Query elau
VUP  |To set an upper limit to AC 0.0t0 300.0 NR2 NR2 300. 0[Vrms]
output phase voltage Unit: [Vrms]
Resolution: 0.1 [Vrms]
o 0.0t0424.0 NR2 NR2 424, 0[Vdc]
To set an upper limit to DC Unit: [Vdd]
output voltage Resolution; 0.1 [Vdc]
To set an upper limit to AC output %O.tto[\;”g? NRZ | NR2 519.6[Vrms]
. . nit: [Vrms
line-to-line voltage (three-phase) Resolution: 0.2 [Vins]
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  |Tosetan upper limitto output 5.0 to 550.0 NR2 NR2 550. 0[Hz]
frequency Unit: [Hz]
Resolution: 0.1 [Hz]
FLW |Toseta lower limit to output 5010 550.0 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

— @ Attention! ~

* An error will be caused if the user attempts to set a value lower than the aiready set output voitage in the course
of upper voltage limit setting procedure.

« Anerror 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 attempts to set a
value lower than the already set lower frequency limit.

» An error will be caused if the user attempts to set a value higher than the already set output frequency in the
course of lower frequency fimit setting procedure. Also, an error will be caused if the user attempts to set a
value higher than the already set upper frequency limit.

» An upper limit 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.
\ J/
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J Setting a Power-ON phase )

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

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

SPH:Start Phase

J 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 fluctuation 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 Defalt
Header Function Parameter Sefting | Query efau
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.
PRC O

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

To set the mode to high stability

J Line synchronization )

of disabling the synchronization function.

. Data Form
Header Function Parameter - Default
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 NR1 NR1 S0[Hz]

LSY:Line Sync

LSF:Line Sync off Frequncy
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J ACIDC selecion )

Head Functi p Data Form Defaul
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
1,

Attention!

Setting of AC/DC selection will be accepted only when single-phase has been set in the
phase mode. When single-phase three-wire or three-phase has been set in the phase
mode, this attempt will result in an error.

J Phase mode )

Data Form
Header Function Parameter Sefting | 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

Attention!

P-STATION/EPO

= 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.

J Beep )

_ Data Form .
Header Function Parameter Setting | Query Default
BEE  |To switch ON/OFF of beep 0: OFF NR1 NR1 ON
1:ON

BEE:Beep
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J Remote sensing AGC )

Header

Function

Parameter

Data Form

Setting | Query

Initial value

AGC

Remote sensing AGC ON/OFF

switching

0: OFF
1: ON

NR1 NR1

OFF

J Monitor output )

Header

Function

Parameter

Data Form

Setting | Query

Initial value

MO01

Setting of monitor output
CH1 output source

0: L1-phase voltage

1: L1-phase voltage x1
2: L1-phase voltage x10
3: L2-phase voltage
4:1.2-phase voltage x1
5: L2-phase voltage x10
6: L3-phase voltage

7: L3-phase voltage x1
8: L3-phase voltage x10

NR1 NR1

L1-phase voltage

MO02

Setting of monitor output
CH2 output source

0: L1-phase voltage

1: L1-phase voltage x1
2: L1-phase voltage x10
3. L2-phase voltage
4:.2-phase voltage x1
5:12-phase voitage x10
6: L3-phase voltage

7: L3-phase voltage x1
8: L3-phase voltage x10

L1-phase voltage x1

Attention!

Messages related to the remote sensing AGC and monitor output are invalid in the EP02000S

or EP02000X.
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J Memory )

The user can store and recali 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 Parameter Sefting | Query Default
STO  |To store data 1~10 NR1 None None
RCL |Torecall data 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 RCL2
~ /\\ 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, unex-
pected 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
S0.

1,

Attention!

In the EPO2000S or EPO2000X if system cable connection is altered, settings stored in
the master unit's memory wili be erased, and all data in every memory address will turn
into the same initial setting values as that at address 0.

/’—

e

1.

Attention!

» Memory address O contains default values, and it permits only recalling access. In
addition, these default 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/recali function.

o Also some other settings are not the subject of memory store/recall function.

P-STATION/EPO
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J Hardware structure )

. Data Form
Header Function Parameter Setting] Query Default
IDX |To query the model name | “P-STATION/EPO” None | String None
VER |Toquery 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
{ {
36kVA 18
D07 - D06 Unused (always Q)
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 EPO 2000X
D01 - DOO Unused (always 0)
IDX : ID code X VER : Version OPR : Operation
{Note1) Always 0 in the case of EPO2000S / EPO2000X.
{Note2) The correspondence between a product model name and response data is shown below.

Capacity D15 ~ | D13 D12 | D11 | D10 | D09 | DO8 | ~ D03 | D02 ~
EPO36000M 0 1 0 0 1 0 1 0
EPQ24000M % 0 0 1 0 1 0 % 1 0
EPO18000M 3 o joft1fojoft]g|t]o
EPO12000M g 0 0 0 1 1 0 g 1 0 -
EPOB00OM g oJojojo 1t |t g]1]0o]¢g
EPO12000S = 0 0 0 1 1 0 510 0 | 2
EPO10000S S o lolo 1ot ]S]o]ol 8
EPOB000S ’g 0 0 0 0 1 1 g 0 0 é.
EPO4000S < olololo|1]o]8]o0o|o0o]s8

E E a
EPO2000S g 0 0 0 0 0 1 e |0 0
EPO2000X | (1 unit 2 0o lo o ool 1] 2] 1
(2 units) 8 o oo o1 [o] & |11
(3 units) = ol o oo |1t |1 |7 |11
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J Interface and Status related )

Data Form
Header Function Parameter | getting| Query | Default
HDR | To select header ON/OFF 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
= Warning event register
« Operation event register
- Fail event register
« Overload event register
STB Query None | NR1 | None
SRE Status byte register Enable register setting/query 0~255 NR1 0
ESR _ Query
ESE Standard event status register Enable register setfinglquery Same as above
0SC Query None | NR1 | None
OSE Operation status register Enable register setting/query 0~32767 NR1 0
XEC Query
EE Extended event register Enable register setting/query Same as above
WSC Query
WSE Warning 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
0ovC Query
OVE Overload event register Enable register settinglquery Same as above
XSC Query
XSE Extended status register Enable register setting/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.

I35 For details of the register-related messages, see "Detailed structure of status”.
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Response to interface message

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

GTL | < Go To 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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Sample GPIB program

J 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 Keithiey'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 energized
in the on-shipping condition. Note that the program may not operate properly in other conditions.
These sample programs can be downloaded from our homepage:

http://www.nfcorp.co.jp/

P-STATION/EPO
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J Case where Visual Basic and Keithley's GPIB interface board are used )

When receiving (entering) a response message using Keithley's GPIB interface board and driver
software, the length 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 -Ki
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 volitage 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.

RangelLbl RangeSet QutputLbl OutputSet

W, Forml

CRANGE . 1oov ‘ CLLOUTPUT 0 OFF

FregVal

Freglbl —® 1: Freq > J60  : FreqSET | & FreqSet

Vollbl — Cvor I FTTT D von sET | VoltSet

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” & FregVal. Text, stat
End Sub

Private Sub QutputSet_Click ()
Dim stat As I[nteger
If Qut = False Then
send Adr, “0UT 17, stat
OutputSet. Caption = “ON”
Out = True
Else
send Adr, “0UT 0", stat
QutputSet. Caption = "OFF”
Out = 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 0, 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 the frequency

"Set the output to ON

"Set the output to OFF

"Set the range to 200V

"Set the range to 100V

"Set the voltage

P-STATION/EPO
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b) Use of Query and SRQ -K

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.

Outputlbl OutputSet

BusyLb! RangeSet
Rangelbl
Wi, Formi
FregVal
Freglbl
Voltlbl —epp
VoltVal

: | __— FreqgSet

VoltSet

€ AppEnd

Timer1 _—_-ﬂ~:::j’

Option Explicit

Const Adr As Integer = 2
Dim Rng As Boolean

Dim OQut 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
settimeout (300)
transmit “DCL”, stat

"Open the device
"Set time out
"Clear the device

send Adr, “SRE 2;XEE 14;0PE 15", stat' Set the SRQ enabie register

send Adr, “?0PC”, stat
enter rbbuf, 256, |, Adr, stat
send Adr, “7?stb”, stat
enter rbbuf, 256, |, Adr, stat
Rng = False
Out = False
BusylLbl. Enabled = False
Timer1.Enabled = False
Timer1. Interval = 500

End Sub
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Private Sub FreqgSet_Click ()
Dim stat As Integer

send Adr, “FRQ” & FreqVal.Text, stat 'Set the frequency

End Sub

Private Sub OutputSet_Click ()

Dim stat As Integer

If Out = False Then
send Adr, “O0UT 1”7, stat
QutputSet. Caption = “ON”
OQut = True

Else
send Adr, “0UT 0”, stat
OutputSet. Caption = “OFF”

Out = False
End If
Timer1.Enabled = True
End Sub

Private Sub RangeSet_Click ()

Dim stat As integer

If Rng = False Then
send Adr, “RNG 17, stat
RangeSet. Caption = “200V”
Rng = True

Eise
send Adr, “RNG 07, stat
RangeSet. Caption = “100V”

Rng = False
End if
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
spoi! Adr, stb, stat
transmit “SPD”, stat
If stb And 64 Then

If stb And 2 Then
send Adr, “?0PC”, stat

"Set the output to ON

"Set the output to OFF

"Because RQS occurs on occasion of output setting

"Set the range to 200V

"Set the range to 100V

"Because RQS occurs on occasion of range selection

"Required in K| board
"Serial poll
"Required in K| board
"RQS cause check

enter rbbuf, 256, |, Adr, stat

opc = Cint (Right (rbbuf,

D)

If (opc And 1) Or (opc And 4) Then

Busylb!.Enabled =

RangeSet. Enabled = False

True

QutputSet. Enabled = False

FreqSet. Enabled
VoltSet. Enabled

o

Else
BusylLbl. Enabled =

False
False

False

RangeSet. Enabled = True

OutputSet. Enabled = True

FregSet. Enabled
VoltSet. Enabled

"W n

True
True

Timer1. Enabled = False

End [

If (Qut = True) And (opc = 9) Then
OutputSet. Caption = “OFF”

Out = False
End If
End |If
End If
End Sub

Private Sub VoltSet Click ()
Dim stat As Integer

send Adr, “VLT” & VoltVal.Text, stat ’Set the voltage

End Sub
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_ J 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, EQ1 valid
and terminator LF. ‘

Pressing the [END] button reinstates the system into a local status and closes the program

RangeLbl RangeSet OutputLbl OutputSet

@i, Formi

FreqVal

FreqLbl ’ ] Freq ]50 Freq SET i < g FreqSet

VoltSet

VoltVal

: —— AppEnd

Option Explicit

Const Adr As Integer = 2

Const EOSCHAR As Integer = &HA

Const EOS As Integer = XEOS + REOS + FOSCHAR
Dim Dev As Integer

Dim Rng As Boolean

Dim Out As Boolean

Private Sub AppEnd Click ()
Dim v As Integer

v=20
ibloc Dev "Go To Local
ibonl Dev, v "Set the device off line
End
End Sub

Private Sub Form_Load ()
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ibdev 0, Adr, 0, T300ms, 1, EOS, Dev 'Open the device
ibclr Dev 'Clear the device

Rng = False
Out = False
End Sub

Private Sub FreqSet_Click ()
ibwrt Dev, “FRQ” & FreqVal. Text & Chr (EOSCHAR) 'Set the frequency
End Sub

Private Sub OutputSet_Ciick ()
If Out = False Then
ibwrt Dev, “OUT 1” & Chr (EOSCHAR) ' Set the output to ON
OutputSet. Caption = “ON”
Out = True
Else
ibwrt Dev, “OUT 0” & Chr (EOSCHAR) "Set the output to OFF
OutputSet. Caption = “OFF”
Out = 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
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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

querying the serial poll and operation event register.

BusyLbl RangeSet Outputlbl OutputSet

Rangelb|

W, Formi

RANGE  ©  1o0v ] OUTPUT OFF
FreaSet — ,\;‘fi::'j"ffEf::::::::w/FreqSet
Frealbl — Frea o~ . FregsET | T S/\] Je— SRaotify

.................................. >
Voltlbl — - S TR .

Vol | Volt SET | g f—— Vol tset
VoltVal eI pp | e AppEnd

Option Explicit

Const Adr As Integer = 2

Const EOSCHAR As Integer = &HA

Const eos As Integer = XEOS + REOS + EOSCHAR
Dim Dev As Iinteger

Dim Rng As Boolean

Dim Out As Boolean

Private Sub AppEnd_Click ()
Dim v As Integer
v=20
ibloc Dev
ibonl Dev, v
End
End Sub

Private Sub Form_Load()
Dim x As Long, y As Long
Dim stat As Integer
Dim rdbuf As String x 10

ibdev 0, Adr, 0, T300ms, 1, eos, Dev 'Open the device
ibclr 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, “70PC” & Chr (EOSCHAR)
ibrd Dev, rdbuf
ibwrt Dev, “?STB” & Chr (EOSCHAR)
ibrd Dev, rdbuf
stat = SRQNotify. SetupNotify (Dev, RQS)
Rng = Faise
OQut = False
BusyLbl. Enabled = False
End Sub

Private Sub FregSet_Click ()
ibwrt Dev, "FRQ” & FreqVal. Text & Chr (EOSCHAR) 'Set the frequency
End Sub

Private Sub SRONotify Notify(ByVal LocalUd As Long, ByVal Locallbsta As Long, ByVal
Local lberr As Long, ByVal Locallbent! 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))
If (opc And 1) Or (opc And 4) Then
Busylbl.Enabled = True
RangeSet. Enabied = False
OutputSet. Enabled = False
FreqSet. Enabled = False
VoltSet. Enabled = False
Else
Busylbl. Enabled = False
RangeSet. Enabled = True
OutputSet. Enabled = True
FreaSet. Enabled = True
ViotSet. Enabled = True
End If
End If
If (Out = True) And (opc = 9) Then
OutputSet. Caption = “OFF”

Out = False
End If
RearmMask = RQS
End If
End Sub

Private Sub OutputSet_Click()
If Out = False Then
ibwrt Dev, “OUT 1” & Chr (EOSCHAR) ’'Set the output to ON
QutputSet. Caption = "ON”
Out = True
Else
ibwrt Dev, “OUT 0” & Chr (EOSCHAR) 'Set the output to OFF
QutputSet. Caption = “OFF”
Qut = False
End If
End Sub

Private Sub RangeSet_Click ()
IT 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
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_J Outline of RS$-232 Interface

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.

\I 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.

J Specifications )

o Baud rate: 1200, 2400, 4800, and 9600
® [ength of data bit: 7, 8
® Length of stop bit: 1, 2

® Parity: none, even, odd

9-1
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Settings for using RS-232

100¥ 200V KEYLOCK BUSY %ﬁF‘D' OFF ON  OFF/ON

O o O O
INTERFACE ¢ S ¢ y
Displays the screen of S ¢ S ¢ , .
settings for RS-232. Selects items

>
C D> C D C ) (ENTERg

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".

J Selecting the interface )

ARl CEED €ED (U O GND G GRS 5 @D Gl U EITD I M G G e Eﬁm GRS 5D D SR JUD SNl da S S B @ iR Ol R @ oiD oW

@ Press (INTERFACE) to show the interface; @ Turn the dial to select "RS-

setting screen. ﬂ 232"
* "GPIB" is set on shipping. g
§
OVER- f
100V 200V KEYLOCK BUSY Lng OFF ON OFF/ON J ................
LT
E T anens "san” aknan
i
BHE GSh CEL GG GER M GHIG G 5D oD SEN o450 OED GED Gl AR SmB G dNp oD O SRR SRR WL U GRB Re SSh B D DGR D P G Gn

P-STATION/EPO
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) J Setting the transfer rate )

SHE D N D wnh ER S S S R GLD SR @D G TN WD ﬂww WERY G N N AL SR GED O (MR AN OOID @D QNI GID G VD GRe

@ Press (NTERFACE) to show the transfer @ Turn the dial to select the

rate setting screen. transfer rate.

1oov 200v keviock susy QYER- OFF ON  orrron

I GO CIEP GEY QD s WL oy G oHNE R D GRS ORMD IR W LD o G aibl DR Qs Gl SEID R D aED GEb GHD b GR ED S SR oD

e

[Select a transfer rate out of 1200, 2400, 4800, 9600 bps. j

J Setting a delimiter for sending )

@BM»mummmm@wmmmwmw&mmmmmwam@@mmwmmubmwmmm@mwwmmm

@ Press (INTERFACE) to show the delimiter: @ Turn the dial to select the

setting screen. delimiter.

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

§

i

!

N R ——
E T AR
f

4

GNEY RESS GSED GHRY WP S MDD ORVR GED D ORMY GFED GEN CUND GE G GED QU AN GING QU GOED CRED (RN %S N ISR GEN ANED O OEED G S48 GBlD GUPER SRR

>

[ Select one out of delimiters; CR+LF, CR and LF. j

J Setting the parity )

G N SIS NS CEM CNND QDN UNME Gk TR GUED QU s G D A dED SEw

@ Press (NTERFACE) to show the parity

setting screen.

D AN EUED GUED QNN GHED U OMMb UMD SRR GHND TUM ORD R GO OB e
b

@ Turn the dial to select the

parity.

toov 200v Keviock susy QYER- OFF ON_ orrion

\\1r7,

i G GRER GERD AU SHm Gafe e aERR L U U < % Rl D GRRER TR oD Sl GEID GOW ONGR SRBR EIR QD WD SR oD

A

[Select parity out of NONE, EVEN and ODD.]
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J Setting the stop bit )

mmmmmmmmmmmmmum-mmwm&mmwwmmmmmmmmmmﬂ.m

@ Press {INTERFACE) to show the stop bit @ Turn the dial to select the

setting screen. stop bit.

100v 200v Kkevlook susy Q¥ER OFF ON  orrioN

mmmmwmm&mmﬂmmmrﬁmmnm-lmmmmhmnmmmmmnmvmmmmmwmm

>

[ Select either of 1bit and 2bit for the stop. ]

J Setting the character length )

mﬁmawrmmwwmmmmmmmmmwﬂmmmwmmmmmmmmmmmmmm

@ Press (NTERFACE) to show the @ Turn the dial to select the

character length setting screen. character length.

100v 200v Keviock Busy OVER- OFF ON  orroN .
LOAD s’ Sess "DONIM"
Vry NV i

mmmmmmmmu-ncaenmwmmm--rmmmmmmmﬁmnmmmmmmw

@ Press (NTERFACE) or (ENTERD to |
quit the setting procedure, and the i G
display returns to the normal i
screen. i Select either of 8bit and 7bit for
B the character length.
i
1oov 200v keviock Busy OYER OFF ON  OFFioN ]
§
2k I
§
mwmmmmmmwmmmmmmmmwmg

1,

Attention!

Once RS-232 is selected, anindication appears and the system disables
operations other than (NTERFACE) and button operations. The (OFF/ON)button

is avaifable only to turn off the output for emergency stop.

P-STATION/EPO
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~ y Memo

[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 remote/local function.

. @ Attention!

Interface related parameters are stored in
the battery-backup memory.

When the backup battery deteriorates, the
voitage lowers and as a result, backup
data may be erased or destroyed. Such a
failure is checked when the system power
is turned on and the system is initialized to
the state of factory defaulit.

For further information, refer to the section
titled "Backup battery” in Chapter 10
"Maintenance".

\

~¥

- Both GPIB and RS-232 cannot be used

Attention! ~N

simultaneously. The user must select either
of them.

- The initial state (on-shipping condition) has

GPIB set for default.

- When a remote operation is excuted with

GPIB, only the local mode ( LOCAL )and
OFF/ON ) button are operable.
The (L OFF/ON ) button is available only to

turn off the output for emergency stop.

- When RS-232 is under selection, only the

ion!
Attention! ~

(NTERFACE) and (OFF/ON) buttons are
operable. The( OFF/ON )button is available

only to turn off the output for emergency
stop.

® 9. RS-232Interface @
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Connection of RS-232 cable

@ @ unit.

RS-232 Connect with a cable the controlling computer and the

unit at the RS-232 connector on the rear panel of the

The RS-232 connector of the P-STATION/EPO unit, 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.
®®0e 00 Use of an inferior cable may give disturbances to the

©® @ ® surroundings.

Pin array of RS-232 connector

Connection of cable available for connection is shown below.
P-STATION/EPO PC-AT compatible machine
E‘g. Name of signal I;llgl Name of signal
] N.C. — 1 CD
No connection Carrier Detect
9 TD - ) RD
Transmitted data Received Data
3 RD - TD
Received data 3 Transmitted Data
DSR DTR
4 Indicates the partner is active. - 4 | Data Terminal 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 | Request To Send
If not active, sending from this
device will be kept waiting.
8 RTS o 8 CTS
Indicates this device is receptive. Clear To Send
9 N.C. RI
. - 9 . .
No connection Ring Indicator
DSUB type 9-pin male (fixing screw: inch) DSUB type 9-pinfemale

P-STATION/EPO
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-» Handshake

The user can make use of hardware handshake in the P-STATION/EPO system.

Handshake is performed by DTR-DSR/CTS-RTS through connection via straight cable
described in "Connection of RS-232 cable"”.

J Details of handshake operation )

__H Reception from controller

Depending on the condition of reception buffer (255 characters), this product performs
the following processing:

e [f about 2/3 or more is used: disables RTS and DTR.

® |f about 2/3 or more is emptied: enables RTS and DTR.

! Transmission to controller

Suspends transmission temporarily if either of the following condition is entered:
e CTS is disabled.
® DSRis disabled.

9-7
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Sample RS-232 program

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".

P-STATION/EPO
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J Exsample 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.

RangelLbl RangeSet OutputLbl OutputSet

W, Formi

FreqVal 100 | OUTPUT OFF

FreqSet
—— VoltSet
AppEnd
VoltVal
Option Explicit
Dim DELIM As String
Dim Rng As Boolean
Dim Out As Boolean
Private Sub AppEnd_Click ()
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 = Fal
Out = False
DELIM = Chr (&H13) & Chr (&HA)
End Sub
Private Sub FregSet_Click ()
Gomm1. Output = “FRQ” & FregVal. Text & DELIM " Set the frequency

End Sub

9-9
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9-10

Private Sub OutputSet_Click()
If Out = False Then

Eise

End If
End Sub

Comm1. Qutput = “OUT 1” & DELIM
QutputSet. Caption = “ON”
Out = True

Comm1. Qutput = “OUT 0” & DELIM
OutputSet. Caption = "OFF”
Out = False

Private Sub RangeSet Click ()
If Rng = False Then

Else

End If
End Sub

Comm1. Output = “RNG 1” & DELIM
RangeSet. Caption = “200V”
Rng = True

Comm1. Qutput = “RNG 0” & DELIM
RangeSet. Caption = 100V~
Rng = False

Private Sub VoitSet _Click()

Comm1. Output = “VLT” & VoltVal.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

P~STATION/EPO
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Backup battery

The P-STATION/EPO 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 all stored data
initialized. Frequent occurrence of this condition indicates that the battery should be
replaced. Contact NF representatives.

Calibration

If your P-STATION/EPO unit is found to be demanding calibration, contact NF
representatives.

10-1
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Fault diagnosis

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 internal
ROM (program memory)

SYSTEM FAIL 002

Errors found in result of operation
check of internal 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

There is an error in cabie connection bet-
ween Master, Booster 1 and Booster 2.
There is an error in power amplifier
section.

While the message is displayed, the system will
not boot up.

Check the cables between Master, Booster 1
and Booster 2.

If the problem remains, contct NF
representative.

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

Cables between Master, Booster 1 and
Booster 2 are changed.

There is an error in power amplifier
section

When the message is displayed, initialize
those contents stored by the storage function
to the factory settings and boot the system.

11-1
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Settings retained by backup battery

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 Cable connections bet-
backup battery data in memory| program memory ween Master, Booster 1

and Booster 2 have
been changed or there
is an ermor in power
amplifier section.

Data stored by storage function

(05°See Chap. 5
"Versatile Use - for
advanced users -".)

To be erased

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

Ten keypad operation mode | 10KEY

P~-STATION/EPO
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./ Protective functions

( 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 E’gﬁg' 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 internat 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 -
Subject of protecton Message on power shutoff Output restraint | Power shutoff Descrption
Output current restraint Restrains the output
current to a constant
level or lower.
Particularly, waveform
clips when AC
output is supplied.

mMMwmmmmmwmwmeMﬁJ © Restrains the output
power to a constant
level or lower.
Particularly, waveform
clips when AC output is
supplied.

Power amplifier SYSTEM DOWN FL0201 0 o

input voltage error (last two digits indicate the unit number) Tums off the output or
shut off the input

Overcurrentin power | SYSTEM DOWN FL0301 depending on the

amplifier (last two digits indicate the unit number) O O degree.

Overheated intemal | SYSTEM DOWN FL0601 Shuts off the input.

heat sink (last two digits indicate the unit number) o o

DC power section SYSTEM DOWN 'FLO101 . Shuts off the input by

inoperative (last two digits indicate the unit number) detecting suspended

O operation due to blown

fuse etc.

No response from SYSTEM DOWN FL0400 Disconnection arouse

power amplifier (last two digits are always 00) o inside.

11-3
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Troubleshooting

if the user experiences a condition that would lead to potential system failure during the
P-STATION/EPO 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 NF representatives.

J Phenomenon on power turning on )

Phenomenon

Cause or conditions

Measures or description

uming on.

Will not start any action on power

Is the power input positively supplied?

Ensure the power input is positively
supplied.

J Buttons are inoperable )

Phenomenon

Cause or conditions

Measures or description

Almost all buttons do not work.

Is KEYLOCK lighting?

NP
100V 200V KEYLOCK
LIS

Turn off key lock. (0=5> See the
section of "Key lock", Chap. 7
“Useful Functions".)

Is REM lighting?

100V 200V KEYLOCK
OUTRYT RANGE

If RS-232 is selected for interface,
then change it to GPIB.

( 0=3"See "Selting for GPIB use",
Chap. 8 "GPIB Interface")

If GPIB is selected for interface, the
keypad of the unit is inoperable when the
systemis controlled by the PC.

P-STATION/EPO
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J 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.

J Phenomenon relating to frequency setting )

Phenomenon

Cause or conditions

Measures or description

Cannot set frequency.

Is DC output selected?

A

Select AC output before going
ahead. { 155~ See "Using the unit as
a DC power supply", Chap. 5
"Versatile Use".)

Is fine synchronization enabled?

\

Disable line synchronization before
going ahead. (@& See 'Line
synchronization®, Chap. 7 "Useful
Functions")

J 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 (60 Hz
or 60 Hz) out of the range between
the upper limit and lower limit to the

Change the value of upper and/or
tower limit frequency. ( I35 See
“Setting limits to output", Chap. 4
"Fundamental Use")

Is DC output selected?

frequency?

Change to AC output. { D% See
"Using the unit as a DC power
supply", Chap. 5 "Versatile Use".)

11-5
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J Phenomenon relating to overload )

Phenomenon

Cause or conditions

Measures or description

Overload lamp lights up.

HH
iea] oFF on
{7

Is the system in overloaded
condition?

Check the load and ensure the load
is within the rated ranges.

Was it noticed on an output turning
ON occasion?

Lamp lighting for a short time is
normal. A rush current triggered the
protective function and the output
was restrained.

However, the measurement of rush
current is not correct because
waveform clips.

Overload lamp lights when the
optional remote sensing circuit is
used.

[f the compensation range (5%) is
exceeded, the overload lamp lights
and the compensation value
returns to zero. The light continues
until you shut off the output.

Check whether the remote sensing
cables are disconnected or broken.
If no irregularity is found, change
the output cables to larger section
and shorter ones.

J Phenomenon relating to measurement function )

Phenomenon

Cause or conditions

Measures or description

L1/L2/L3
(O does not function.

Isiton single-phase system(ls there S in
the fast character of the model name?)?

This button has no effects in single-
phase system.

Is single-phase selected for phase-

s

This button has no effects in single-
phase mode.

J Phenomenon on power turning off )

Phenomenon

Cause or conditions

Measures or description

The unit persists operation for a while
after turning off the power.

This is normal,

Operation autmatically stops when
the internal voitage has lowered down
to a sufficiently safe level.

Do nothing and wait for a while.
Operation will stop about five second
later.

P-STATION/EPO
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. J 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 unexpectedly 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 turns on the output
of P-STATION/EPO in this situation,
this voltage may flow back to EPO
depending on the condition. This may
cause abnormal rise of power supply
voltage within the EPO unit, and, at
worst, resufting in equipment damage.
To protect the unit from this, detection
of an abnormal rise of internal voltage
automatically turns off the output and,
depending on the degree, shuts off the
input power.

Do not turn on the output when the
motor continues turning after
turning off the output.

Wait until the rotation stops before
turning on the output.

Take extreme care because the
operation is likely to give impact in
the £PO unit.

\l 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 ftransformer sometimes
presents abnormal level depending on
the transformer connected.

The DC offset voltage of EPO is
typically == 100 mVtyp. When to
connect a transformer as load,
take into consideration the effects
of this value.
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Frequently asked questions and
answers to them

[Questions)

[Answers and explanation]

Can | superimpose AC on DC?

No, you cannot do that with P-STATION/EPO
units. However, you can do it with our P-
STATION/series [Q].

I want to perform a test to give quick
change of voltage or frequency to the
load. What should | do?

4 N

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
four parameters ("output voltage
range","phase-mode" "line synchronization"
and "AC/DC mode") are the same as the

current parameters respectively in advance.

* For more complicated tests, it is
recommended to use our P-STATION/series

[Q].
/

We are using the system for three-phase
load and our desire is to monitor not only
the line-to-line voltage but also line-to-line

current. What can we do?

The units do not have a function to display
line-to-line current. Only phase current is
measured and displayed.

How can | check the software version

number of the software used within?

A message appears on the display when
power is turned on. When the message
stops, the version number appears for 2
seconds on the bottom side of the display.

P-STATION/EPO
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[Questions]

What does MISC mean?

How the screen changes when [MISC] is
pressed?

D

[Answers and explanation]

MISC stands for miscellaneous. This is a
multi-purpose key to set the functions not
assigned to special keys.

/

Normal screen

|

COMP MODE

|

START PHASE

|

LINESYNC FREQ

|
|

MON QUT CH1

|

MON OUT CH2

|

BEEP

|

PHASE MODE

|

PS/2 MODE

|

Normal screen

-

REMOTE SENS AGC

~

The screen changes in the following order.
Some screens do not appear when its option
is not installed or when the system is used in
the DC output mode.

Output compen-
sation mode

Power-on phase
when output is ON

Resetting frequency
from line synchroni-
zation

Remote sensing
AGC

Output waveform
monitor CH1

Output waveform
monitor CH2

Beep sound

Phase mode

Ten keypad
operation mode

11. Solution of Trouble @
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Single-phase system
EPO 4000S EPO 8000S EPO 10000S EPO 12000S
Output  [Capacily 4kVA 8KVA 10kVA 12kVA
(AC mode) |Number of phases Single-phase
Voltage setting range 100V 010 150.0V (resolution 0.1V)
200V 0to 300.0V (resolution 0.1V)
Maximum Single-phase 100V/200V 40A/20A 80A/40A 100A/ 50A 120A/ 60A
current™ Three-phase’2 100v/200V - - - -
Single-phase three-wire*? 100V/200v - - -
Maximum rush current (RMS, Short time) 2.8 times the maximum current (RMS)
Maximum peak current*3 (peak value, Continuity ) | 4 times the maximum current (RMS)
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 Setting range: 5.0 to 550.0Hz {resolution 0.1Hz)
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 0 to 212.0V (resolution 0.1V)
(oC modti)1 200V 0t0 424.0V (resolution 0.1V)
Maximum current 100V 18A 36A 45A 54A
200V 9A 18A 22.5A 27A
Maximum output power 2538W 5076W 6345W 7614W
Output Current fluctuation to load DC: 40.0 to 120.0Hz: within 2=0.5%, 120.0 to 500.0Hz: within =1.0%
voltag_e_ Input voltage fluctuation to power supply] within #0.2%
stabilty Fluctuation to ambient temperature within == 100ppm/ °C(typ)
input Voltage and frequency 170t0 230V 4810 62Hz
Number of phases Three-phase
Efficiency and power factor 76% or higher {typ), * Input voltage of 200V (line to line voltage)
Input current*> 25A or less 37Aorless 49A or less 49A or less
Power consumption 8.1kVA or less 11.4kVA or less 14.2kVA or less 16.8kVA or less
AC mode Voltage RMS: 170V/340V range (self switching), resolution 0.1V, accuracy within 1% FS
Measuring i Peak: 240V/480V range (self switching}, resolution 0.1V, accuracy within 2= 3% FS
function Current RMS: 14A/28A/70A/140A/280A/560A range (self switching), resolution 0.01A(14A/28A/70A range),
0 0.1A(140A/280A/560A range), accuracy within £=2% FS
Peak: 20A/40A/100A/200A/400A/800A range (self switching),
resolution 0.01A (0.1 A for 200 A/400 A/800A range), accuracy within &5% FS
Effective power 2.2 KWI22 kW range, resolution 0.01 kW {at 2.2 kW)/0.1 kW (at 22 kW), accuracy within ==3% FS
Apparent power and power factor | Calculated from voltage, current and effective power measurements and displayed
Peak current holding function | 20AV40A/100A/200A/400AB00A range, resolution 0.01A (0.1A for 200A/400A/800A range), accuracy within 5% FS
DCE— k| Voltage Mean value: 240V/480V range (self switching), resolution 0.1V, accuracy within +1% FS
Current Mean value: 20A/404/100A/200A/400A range {self switching), resolution 0.01A (0.1A for 200A/400A), accuracy within 2% FS
Power Calculated from voltage and current measurements and displayed
Others Fault diagnosis function, protective function, storage function, preset function, limiter function,
GPIB/RS-232 interface, external keypad entry, key lock function, beep warning
Environment, |Withstand voltage*® 1.5kV AC, 50/60 Hz for one minute
mass etc  |Insulation resistance (at 500V DC)*8 5MQ or higher l 2.5 MQ or higher I 2 MQ or higher | 1.6 MQ or higher
Ambient temperature and humidity Operation: 0 to 40°C; Storage: -10 to 50°C, 10 to 90% RH (no condensation)
Mass*? 85kg

Dimensions  ®\-ype cabinet
448W x 1284{1366)H x 746{797.5D

G
1
1
Ll
L]

@ M-type cabinet
448W x T06{788)H x 746(797.5)0

()

I i
I

|

t
* Units in mm; vaiues in parentheses include projections

Remarks : [A) means [Arms], [V] means [Vims] unless any other special description is given. Signal waveform is a sinusoidal wave.
*“1 Qutput current decreases if output frequency is 40 Hz or lower. *2 Phase-voltage is set to 100V in 100V range. Phase-voltage is set to 200V in 200V range.
*3 A short period untif mean value protection operates. However, repeated application is allowed to capacitor input type rectifying load (at 48 to 62 Hz).
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Multi-phase system

EPO 6000M EPO 12000M EPO 18000M EPO 24000M EPO 36000M
6kVA 12kVA 18kVA 24kVA 36kVA
Single-phase/Three-phase/Single-phase three-wire
0 to 150.0V (resolution 0.1V)*'0
0 to 300.0V (resolution 0.1V)*10
60A / 30A 120A/ 60A 180A / 90A 200A/ 100A 200A/ 100A
20A710A 40A 1 20A 60A / 30A 80A / 40A 120A/ 60A
20A710A 60A / 30A 80A / 40A 120A/ 60A 180A / 90A
2.8 times the maximum current (RMS)
4 times the maximum current (RMS)
0 to 1 (leading or lagging phase)
0.5% or less
Either of 0, 90, 180 and 270 degree by selection
Setting range: 5.0 to 550.0Hz (resolution 0.1Hz), Setting accuracy: within % 0.01% of the setting,
Stability: within 20.005% of the setting
Supplies AC output synchronized to power line frequency
0 to 212.0V (resolution of 0.1V}
0 to 424.0V (resolution of 0.1V)
27A 54A 81A 90A 90A
13.5A 27A 40.5A 45A 45A
3807W 7614W 11421W 12690W 12690W
DC: 40.0 to 120.0Hz: within = 0.5%, 120.0 to 500.0Hz: within £1.0%
within £0.2%
within =100ppm/ °C (typ)
170 to 230V 48 to 62Hz
Three-phase
76% or higher (typ), * Input voltage of 200V (line to line voltage)
25A or less 49A or less 75A or less 98A or less 147A or less

8.4kVA or less

16.8kVA or less

25.2kVA or less

33.6kVA or less

50.4kVA or less

RMS: 170V/340V range (self switching), resolution 0.1V, accuracy within 1% FS
Peak: 240V/480V range (self switching), resolution 0.1V, accuracy within £3% FS

RMS: 14A/28A/70A/140A/280A/560A range (self switching), resoiution 0.01A(14A/28A/70A range),
0.1A(140A/280A/560A range), accuracy within =2% FS

Peak: 20A/40A/100A/200A/400A/800A range (self switching),
resolution 0.01A (0.1 A for 200 A/400 A/800A range), accuracy within 5% FS

2.2 kW/22 kW range, resolution 0.01 kW (at 2.2 kW)/0.1 kW (at 22 kW), accuracy within 3% FS

Calculated from voltage, current and effective power measurements and displayed

220A/40A/100A7200A/400A/800A range, resolution 0.01A (0.1A for 200A/400A/800A range), accuracy within +5% FS

Mean value: 240V/480V range (self switching), resolution 0.1V, accuracy within 1% FS

Mean value: 20A/40A/100A/200A/400A range (self switching), resolution 0.01A (0.1A for 200A/400A), accuracy within £2% FS

Calculated from voltage and current measurements and displayed

Fault diagnosis function, protective function, storage function, preset function, limiter function,

GPIB/RS-232 interface, external keypad entry, key lock function, beep warning

1.5 kV AC, 50/60 Hz for one minute

3.3MQ or higher

1.6MQ or higher

l 3.3MQ or higher *11 | 1.6MQ or higher *11 I 1.6MQ or higher *11

Operation: 0 to 40 °C; Storage: -10 to 50 °C, 10 to 90% RH (no condensation)

100kg

175kg

300kg

i l'
‘Output box is anached

-
nuﬁm
lm]ﬁ
i

1
11

tJ TAL, /
*Qutput box is attached.

*Qutput box is attached.

*4 DC mode cannot be used in single-phase three-wire or three-phase system. *5 At input voltage of 200V.
*6 Measurement accuracy is for full scale (FS) of each measurement range.
*7 Effective measurement range of voltage and current is 40 to 500 Hz. In addition, the effective measurement range of peak value and effective power is
45 to 65 Hz. *8 Stipulated with chassis - power supply input in package versus output, chassis - output in package versus power supply input.

*9 Accessories and optional items are excluded. *10 At three-phase/three-phase three-wire set. Avilable for setting in line-to-line voltage (resolution 0.2V).

*11 Value for each cabinet.
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Rush current versus supply time

*Vo =100.0 V (100 V range) or 200.0 V (200 V range), f = 50 Hz, 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 = 20 A (100 V range), 10 A (200 V range)

T LI B M M T T T T T T T 1]

2.8F =
Rush current 26EF E
' EE 5 225- E
\/_"/ 3 3 2’0_—? —E
g8 8¢ E
Ele? 16F 3
14F =
< > 12F =
Rush supply time F TR S
10' 10° 10°
Rush supply time  [ms]
Maximum output current versus Maximum output current versus output
frequency voltage (AC mode)
* Maximum current decreases at frequency lower * Maximum current decreases at voltage higher than 100.0 V
than 40 Hz. (for 100 V range) or 200.0 V (for 200 V range) .
'§ 1()()_ T ro\;‘ [0 74 J LANE MG UL LA MLV WL RLALALI LA BLELI
S - g . ]
2 80 - - S 80 " 4
X L X I ]
= 60 - - - J = 60 ]
= : ] Ei_ I ;
E|E wof 5 1 E|E wp ]
E[B of ; EB »f .
E|= C ! ] E|® r ]
= 00 Eans i N A M = (L U8 I AU WUV IPRNAT ST IR IR
10 100 00 20 40 60 80 100 120 140{V](100 V range)

00 40 80 120 160 200 240 280{V](200 V range)

Frequency [Hz]
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J Explanation of terms

J AC stabilizing power supply )

Power (commercial power) supplied through the wall outlet or power switchboard at home or factory
fluctuates in voltage value and its waveform is distorted.

To suit for the above phenomenon, we have some means to stabilize the power at the reception
end. Conventionally used solutions include devices that use saturable reactors and method that

controls slide regulators by servo, which had such remarkabie defects that response speed is slow

and waveform is not improved yet.

Therefore, device that use electronic circuitry is proposed.

P-STATION/EPO

P-STATION/EPO employs a power amplifier system and provides AC voltage of low
distortion and high stability by means of incorporated signal generator.

J Power supply 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 higher harmonic current flows into power lines, the voltage will be distorted so that
other equipment malfunctions, transformers used for commercial power supply are overheated and

other problems are caused, possibly resulting in accidents.

P-STATION/EPO
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).

J Condenser-input rectifier circuit )

Switching power supplies used in various types of equipment utilize a capacitor-input type rectifier
circuit, as it is simple in its circuit and low cost. Input current for equipment like this flows only near
the peak value of the sinusoidal voltage of commercial pow.er supply. Therefore, peak value is
larger than the effective value of consumption current and the power contains many more harmonic
components.

The rate of the peak value to the effective value is called Crest Factor (CF). When the load is a

pure resistance, CF becomes 1.41 but the factor increases as high as 3 for the capacitor input type

rectifier circuit.

P-STATION/EPO

This system can supply current with CF as high as 4 (CF=4) (precision mode).
Therefore, this system can supply distortion-free voltage even for a load such as the

capacitor-input rectifier circuit.

13-1
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J Effective power and apparent power )

Suppose power is supplied to load from AC power supply with load current I, voltage V_ (both |,
and V, are effective valiues), the product of these (I, V, ) is called apparent power and displayed in
[VAL
Assuming that the instantaneous values of |, and V, as i, and v, respectively,

%]"Z 1v dt
the following is called effective power and is displayed in [W].
The ratio of these, [Effective power)/[Apparent power]= [W)/[VA] is called power factor.
That is, apparent power is the power that AC power supplies and effective power is the power used
as energy consumed by load.
Power factor is considered as usage rate of the supplied power in the load. Therefore, with power

factor of 0.5 (or 50%), half of the supplied power is consumed in the load and the rest is returned to

the power source.

P-STATION/EPO
This system contains a measuring function. Not only the apparent power, effective power
and power factor can also be displayed by calculation using the instantaneous values of
the measured voltage and current.

J Power supply immunity to harmonics )

Ability of equipment to withstand the harmful effects of harmonic currents.

P-STATION/EPO

Even if harmonic currents enter from commercial power supply, this system supplies
quality power with little effect from harmonics. In addition, this system can supply voltage
with less distortion even when the voltage waveform of commercial power supply is
distorted.

P-STATION/EPO
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J Rush current (or inrush current) )

In motors and other electrical products that use capacitor input rectifying circuit, 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 rush current sufficiently, motors or some products
may not be started. We have a certain regulation that limits this rush current. This test, however,

must be performed with a test power supply that has a sufficient rush supplying capacity.

P-STATION/EPO
P-STATION/EPO series have ability to provide rush current that is 2.8 times the rated
current. Users do not have to furnish their facilities with another power supply of
excessive capacity to provide rush current.

Tek Single Seq 1.00kS/s
(NG e

|

Jop ﬂf fl[ \WJ \f "/

Example of rush current:

|

|

(rated to 100V AC 260W) \ \ U\

W
Top: voltage (100V/div)

U\Jv WJ\'

Bottom: rush current (10A/div) va\ M\\,«v“v\mm/\,W\/\/\M,\

i
Chi 1oV % MSo.oms Ax2 7 7.2mV
10.0mven

Evev 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

13-3
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J 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 voltage stability".

Current fluctuation versus load change
This means the fluctuation of output voltage due to the change of ioad condition.
In general, the ratio of the output voltage change in a load-connected condition against the voltage

in a no-load condition 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 general, the ratio of the output voltage change against the maximum and minimum values of the

input voltage of the power supply is expressed in [%)].

Fluctuation versus ambient temperature change
This means the fluctuation of output voltage against the change of ambient temperature.
In general, the ratio of the output voltage change per 1 °C of ambient temperature is expressed in

[%] or in [ppm] (1000 ppm = 0.1%).

J Tolerance 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 influence
of power failure.

However, in this short period of time to be spent for the line change, the power supply voltage
becomes O (this is called an instantaneous power interruption), or lowers to an abnormat level.
Those electrical products that are not able to endure this interruption cannot continue proper
operation.

Ability of equipment to withstand the above interruption and fluctuation is called as the tolerance to

fluctuation of power supply voltage.

P-STATION/EPO

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.

P-STATION/EPO
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J Stability to capacitive load )

If your AC power source is of power amplifier type, it electrically compensates the fluctuation in
output voltage due to load variances. However, if a capacitive load of extremely high level (large
capacitor line filter etc.) is connected, stability may be broken, causing oscillation and other

abnormal phenomena.

P-STATION/EPO

our P-STATION/EPO provides that users can select the compensation mode.

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 g
F to secure stability.

J Application to RF anechoic chamber )

An RF anechoic chamber (or a shielded room) is a facility to measure unnecessary radio noise
produced from various electronic devices and verify the legitimacy of the device to EMC standards.
This facility is required to have an extremely low noise environment so that the detection and
measurement of electromagnetic wave emitted from the subject device to be measured 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 ( F or higher capacitance, with the power supply unit of power

amplifier type providing only insufficient compensation.

P-STATION/EPO
In high stability mode, even in the above situation, our P-STATION/EPO will ensure high
stability, which does not prevent selection of filter.

J RMS value and peak value )

To express the magnitude of voltage or current in the case of AC power supply, most common one
is RMS value. This expresses the magnitude with the DC power supply that exerts the same work.
A common expression of "100 V AC" means an AC current that has an RMS value of 100 V. 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
waveform. 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.

13-5
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WARRANTY

NF Corporation certifies 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.

Copyright 2003, NF Corporation

EPO 4000S/8000S/10000S/12000S/EPO 6000M/12000M/18000M/
24000M/36000M Instruction Manual

NF Corporation

3-20 Tsunashima Higashi 6-chome, Kohoku-ku. Yokohama-shi
223-8508, JAPAN

Phone: 81-45-545-8128 Fax: 81-45-545-8187
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