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NotesAboutUsingThisManua1
(1)Thismanualdescribesinasmuchdetailaspossiblethefuncti皿softhe
unitandrelationswithotherunits,Itemsnotdescribedinthismanual
shouldbeunderstoodas"unavailable."
(2)Thoughwehavetriedtocreatethemanualoptimum,donot・hesitateto
contactouragentifyoufindanythingdifficulttounderstand.
(3)Insidethecover,therearepotentiallydangerousparts.Ifyouopenthe
cover,seriousproblemsmayarise.Neverrepairordisassemblethe
unit.
(4)WerecommendaddingthefollowingPrecautionstoyourinstruction
manualsforunit-installedsystems.
・Thisunitishighvoltageequipmentanddangeroustoaccess.
・DonottouchterminalsoftheunitafterpowerisswitchedOFFas
VOltageremainS.
(5)Specificationsandfunctionsmaychangewithoutnoticeinorderto
improveperformance.
(
---------------------[End of Page 4562]---------------------



◎mR◎n
USER"SMANUAL
◎MNUCRSERiES
MODEL:R88S-R203/R205/R305/R310/R310G/R315
MODEL:R88A-RG50
POWERUNITFORSERVOMOTOR
REGENERATIVEUNITFORSERVOMOTOR
---------------------[End of Page 4563]---------------------



INDEX
1.GEN]ERAL
1-1
2。SPECIHCATIONS
2・1GeneralSpecifications
2-2.PerformanceSpecification
111⊥-⊥
一●買.
2(∠2
3.MOD肌DENOMINATION
3-1
4.SELECTIONOFMODLE
4-1.SelectionbyUsingServoMotorCapacity
4-2SelectionwithOutputCurrent
寸1ーユ〔∠
のロ　
444
5.DESIGN
5-1.IIlstallation
'1⊥て⊥
⇔一
く」く∨
5-1-10utside,insideandinstallationdimensions
'ofpowerunitsandregenerativeunits
5-1-2正nstallationcondition
5-1・3Wiring
5-2EXI)lanationofeachsection
5-3ConnectionwithSupportEquipmentandExternalEquipment
5-3-1Connectionexample
5・・3-2UsageatlOOVACinput
イ⊥〔」4く⊇Q1Oノ
一⇔一巳.」
く∨く4く】く」く∨く∨
5-3・3Selectionexampleofouterconnectingparts
5-10
5-12
6.R]EGENERATIVEENERGY
6-1CalculationofRegenerativeEnergy
6-2AbsorptionofRegenerativeEnergy
寸1て⊥つ⊃
一哺●
!◎/◎〆O
7。USAGE
7-1Unpack
7-2TrialOperation
7-3CautionsatHandling
-ふーよ2叶5
一・一一
『ノ弓ノηノつノ
8.MAINTENANCE
8-1ProtectionFunctions
8-2Troubleshooting
9。INNERCONSTRUCTION
9-11nnerBlock
-⊥-人う」
已一一
〇◎OOO◎
9-2ConstantsFiguresofRectifierCircuit
-ふ14
一ー一
〇ノ0ノ◎ノ
---------------------[End of Page 4564]---------------------



1.GENERAL
RseriespowerunitsarethefbllowingmodelsincompIiancewithinputvohageandoutput
CU】〔rent.
Mode1   Inputvoltage    Outputcurrent
R88S-R203       100V,single-pha叉       3A
R88S-R205               5A
R88S-R305       200V,3-phaseorsingle-phase      6A(3A)
R88S-R310               10A(5A)
R88S-R310G              10A(5A)
R88S-R315               15A(7A)
FiguresinOrefertooutputatsingle-phase.
R88S-R310Ghasbuilt-inregenerativeabsorptioncircuit.Whenregenerativepoweris
morethantheinstalledpowerunit,useseparatetyperegenerativeunitR88A-R、G50.
口Featureofthispowerunitseries
(1)Noneedtoinptitpowertransformerasunitsh、ave
rushcurrentpreventivecircuit.
(2)SmallripPlevoltagethankStolargecapacity
smoothingcapacitordecreasedtorquerippleandbeat
phenomena.
(3)Optimumconfigurati皿ofeachsystemavailableby
gettingsuitableinputvoltageandoutputcurrentunit・
200VAC
or,
100VAC
ACservoddver
Motorddvesignal
－
←
EncOdersigmal
ACservomotor
1-1
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2.SPECIFICATIONS
2-1GeneralSpecifications        
Operatingambienttemperature     Oto+55。C
qpelatingambienthumidity        35to85%R正1(withoutdewcondensation)
Stolageambienttemperatureandhumidity    一10to+75℃and35to85%RH(withoutdewcondensation)
Opelatmgatmosphere      Withoutcoπosivegas.
St皿c加re       IIおs白llinaboard.
Insulationresistatnce   5MΩorupat1,000VDCmeggerbetweenanoutsideterminalandthecase.
Voltageproof、  Oneminuteat1,500VAC,50/60Hzbetweenandoutsidetenninalandthecase.
Vib]旧tionproof Lightercasebetween2GandO.15mmsinglewidthat10to150正E乙.
Shockproof      10Gorlessatpeakaccele勉tionfbreach3times丘)rX,Y,andZdirections.
2-2.Performa皿ceSpecification
口R88S-R203,R88S-R205
,
Item    R88S-R203       R88S・R205
Inputpowervo1㎎le       Single-phase,100V/110V,5(〃60Hz 
Inputvol鞠erange        85V-127VAC      
ReCd丘CatiOnSyStem      Voltagedoul)lerrectificati皿system      
Outputvoltage   220vto357VDC    
Outputcurrent   3A      5A
Inputcurrent    11A     18A
Requiredinputpowercapacity      1,200VA 2,000VA
Inputpower桓ctor        cosφ=0.75      cosφ=0.75
Regenetativeabsorptionpowercapacity     30J     60J
Ave]〔ageregenetativepowercapacity      8W      12W
Heatingvalue(atllOV)、  22W     37W
Rushcurrent     55A     85A
Fusecapacity    15A     20A
Capadtorcapad{y(betweenPand.N)⑳        1,640μF        3,000μF
Weight` 一1.8kgf        2.5kgf
Note1:Abovepowerfactorsaref()rτeferenceonly.[heymayvarybyinputpower
㎞pedance.
Note2:1[W]・1{J/S],1【cal]=4.2田
2-1
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2.SPECIFICATIONS
[IR88S-R305,R88S-R310,R88S-R315,R88S-R310G                              
ItemMode重      R88S-R305       R88S-R310       R88S-R88S-R315R310G     
InputpoWerVoltage       Three-phaseorsingle-phase,200V/220,50/60Hz                      
Inputvoltagerange       170Vto253VAC                    
Outputvoltage   220Vto356VDC                    
Outputcu1τentatthree-phaseinput        6A      10A     15A     10A
Outputcurrentatsingle-phaseinput        3A      5A      7A      5A
　-Inputcur佗ntatthree-phaseinput       7A      12A     18A     12A
Inputcur】〔entatsingle-phaseinput      6A      10A     15A     10A
Inputpσweratthree-phase        2,700VA 5,000VA 7,500VA 5,000VA
Inputpoweratsingle-phase        1β00VA 2,700VA 3,300VA 2,700VA
Power飴ctoratthree-phaseinput   cosφ=0.6ノ                     
Regenetativeal)s明)tionpowercapacity    20J     40J     65∫    200∫
Averageregene臓tivepowercapadty 5W      10W     15W     20W
Heatingvalue(at220V)    23W     38W     55W     50W
Rushcurrent     70A     100A    100A    110A
Fusecapacity    10A     15A     20A     15A
Capacitorcapacity(betweenPandN) 1,100μF        2,350μF        3,760μF        2,350μF
Weight  1.6kgf  2.4kgf  2.8kgf  2.6kgf
Note1:Abovepowerfactorsareforreference皿ly.Theymayvarybyinpu,tpower
impedance.
Note2:Rushcurrentmayvarywithinputpowerimpedance.
Note2:1[W]-1[J/S],1[cal]=4.2[J】
1]R88A-RGsO
ItemMode1       R88A-RG50
Regenelativea1)soq)tionpower●capaclty  250J
Averageregenerativepowercapacity        40W
Regenerativeoperationstartvoltage       373VDC+3V－
RegenetativeoperationstopVOltage        Operationvoltage-12V
Heatingvalue(atnooperationofregenelatiVeCirUCiUt)       4W
Fusecapacity    5A
Outsideregene田tiveresistaぼ1ce 47Ωorup
工nsidecapadtor 220μF
Weight  1.6kgf
2-2
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4.SELECTIONOFMODELS
4-1.SelectionbyUsingServoMotorCapacity
Multiplythefiguresfbreachmodelfbrrespeci6vemotorcapac並ies,andtotaltheresults.                  
Mode1   Outputcapadty   Figure(coef猛cient)     Nominalcapadty(Wa)
R88M-RlOO30     100W    1.4     140W
R88M-R20030     200W    1.1     220W
R88M・R30030    300W    1.0'    300W
R88M-R45030     450W            450W
R88M-R60030     600W            600W
R88M・R82030    820W            820W
R88M-RIK130     1,100W          1,100W
R88M-RO6030     60W     2.0     120W
R88M-R11030     110W    1.5     165W
GettotalamoutofnominalcapacitywiththeformulabelowsothatreqUiredmaincircuit
DCcurrentcanbegiven.
i・・.2tA[A]
Example:2setsofR88M-R20030,1setofR88M-RlIO30
WhenlsetofR88M-R30030isused,itsnominalcapacityis,
ΣWA=220・2+165+300=905【W]
RequiredmainCircuitcurrentis,
払一Σ彊♂=i鵠≒4・53[A]
Therefore,requiredpowerunitisR88S-R3050rR88S-R205.
Incaseofsingle-phase,200Visused,therequiredpowerunitshouldbeR88S-
R310
()meanscurrentvalueswithsingle-phaseinput.
Model   Inputvoltage    Outputcurrent
R88S-R203       Single-phase,100V       3A
R88S-R205               5A
R88S-R305       3-phase,200Vorsinglephase200V   6A(3A)
R88S-R310               10A(5A)
R88S-R310G              10A(5A)
R88S-R315               15A(7A)
Note:Abovecalc腿Sationissimpleselectionmethodbasedon
ratedtorqueofmotors.Toselecttheoptim皿mpower
unitforasystem,seeitem4-2:theselectionwithoutput
cur]re】mt。
4-1
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4.SELECTIONOFMODELS
4-2SelectionwithOutputCurrent
口Differenceofoutputcurrentwitheachsystem
Powerandcurrentto1)esuppliedtoservodriverisasfollows:
(1)Incaseofhorizontalinstallationofmotor
N1
(a)R。tationspeed
十N
－N
十T
(b)O晦uttorque
-T
(c)Motoroutput
(d)MainCircuitcurrent
incaseofhoriZontalinstallationofmotor,themotoroutputatoperation(a)isgivenbythe
f()rmulabelow:
P≒1.027NTx10-2N:No.ofrotation(rpm)
T=OutputtorqUe(kgf』cm)
Mototoutputbecomesshowninfigure(c).Negadvezoneisregenerativeenergyandisnot
supPliedfrominputpower.
Therefore,actualoutputcurrentbecomessmaller.Themaincircuitcurrentbecomesasthe
above(d).Itisgivenbytheformulabelow:
112tl+122t2
【A】
Ims≒
to
ComparethisIrmsvaluewithoutputcurrentofeachpowerunitnominatedin4-1,and
selectpowerunitthatI皿svalueisbelowtheselectedpowerunit.TogetIlandI2,seethe
curbforoutputtorqUeandmainCircuitDCcurrentin4-4.
Example:UsingamotorR88M-R20030,whenTIis15kgf・cmatN1=3,000rPm,Il
becomes3A..
4-2
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4.SELECTIONOFMODELS
(2)IncaseofverticalinstaUationofmotor
(a)Rotationspeed「
十N
－N
十T
(b)Oロtputtorqμe
-T
                                一              
        F                                       
        ㎜恥                                    
                        1`ーllI                 
        1111``          1::ー…[        1`ー,           
IIl--   -lI-1           1       llll            
記斑                                            
        lI                              '1      
                                                
1
(c)M。t・r・utPgt
十P
1
{
－P
(d)Ma㎞drcuitcロπent
u
                                」1＼111|1|Ollll《      o       、      
        12      ll3     11              11Regen口1ivePOWer`lllll4       li/`ltl.11      5,1⑪{t`'lII
hl                                      レ/             11
                                1                       「
                                                        1
t2
ts
to
－
　
Incaseofverticalinstallationofamotor,holdingcurrentflowsevenatstoprotation.When
regenerativeenergyisdown,thereisnopowerconsumptionfrominputpower、ActUal
currentofoutputcurrentcanbegivenasthesameprocedureofhorizontalinstallation.As
such,servosystemhavingstartandstopoperationneedSonlysmallmaineircuitDC
currentcomparedwithactUaloutputtorque,andthepowerunitdoesnotneedmuchoutput
current.ActualCircuitcurrentof(d)shownabovecanbederivedfromtheformulabelow:
Irms≒
112t1+≒(122+1112+112)t2+132t3+112t4+旨(142+1411+・12t5)
to
I1:stoptorqueI2,13_:givenbyoutputtorqUeandmaincircuitcurrentin4-4.
ComparethisIrmswithoutputcurrentvalueofeachpowerunitin4-4,andselectapower
unitsothattheI皿sbecomesslessthantheoutputcurrentvalue.
4-3
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4.SELECTIONOFMODELS
i]OutputtorqueandmaincifcuitDCcufrent
MainCircuitDCcurrentvariesincompliancewithmotoroutputtorqueandnumberof
rotatioft.OutputtorqueandmaincircuitDCcurretateachnumberofrotationareshown
below:
A「つ⊇う6・
(S芸置80e旧§⑰毫Σ
R88M・RO5030
2468
0utputtorquelkgf-crn]
10
12
14
(<)吉名80ロ←言壱口言Σ
R88M-R11030
0
2
ぐさきハむ
Ou興torque【kgf-cm]
12
(<)】5彗。Oe…日甘言Σ
R88M-RIOOSO
Outputtorque【㎏ε㎝]
30CX)rpm
2000rpm
looOrρm
Orpm
刀「3う61
(≦岩心ヒ目Oq壱口写ロ苗Σ
R88M・R20030
ハらか
Outputtorque[㎏Fcm]
3000rpm
200◎rpm
'
(<)§ヒ自oe弓造§Σ
R田M`R30030
OutPuttorquefkgf-cm]
(<)言書300菅g℃ロ百Σ
Re8M:・R45030
おお
OutPuttorque【kgf-crn]
4.4
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4.SELECTIONOFMODELS
(<)§ヒ800ヨ。壱ε
R83M-R60030
Outputtorque[lcgf・cm】
14
12
AU86
(<)壱豊800号。壱£d
R88M・R82G30
OutPuttorqueilcgf-cm】
R88M-RIK130
14
)」086
(<)蚕芒80ρ考g万石QΣ
Outputtorque【kgf-cm]
Note:'lhesevaluesofmaincircuitDCcurrentareforwhenvoltagesare280VDC(3-phase
200VAC).Whenthemaindrcuitvoltagedecreases,thecurrentvvillincreasein
propo]rtiontodecreasingrateofthevoltage,andviceversa・
4-5
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4.SELECTIONOFMODELS
Thetablebelowshowsratedtorques,mainCircuitDCcurrentattheratedrotationspeedof
motorsaswellasmainCircuitDCcurrentatinstantaneousmax.torque.whileintherated
rotationspeed.
Maincircuitvol㎎e:280VDC.Numberofrotation:              
Motormode1      AtIatedtorque   Atinstantaneounsmax.torque
R88M-RO6030     0.6A    2.6A
R88M-R11030     0.8A    4.3A
R88M-R10030     0.7A    2.5A
R88M・R20030    1.1A    4.4A
R88M-R30030     1.5A    3.8A
R88M-R45030     2.4A    6.5A
R88M-R60030     3.OA    8.2A
R88M-R82030     4.2A    12.8A
R88M-RIK130     5.5A    13.OA
Note1:Abovefiguresarestandardvalueand±10%allowanceshouldl)econsidered.
Note2=Theservosystemincreasesmaincircuitcurrentwhenmaincircuitvoltage
decTeases,andviceversaasithasfixedoutputpowersystem.
Note3:Useasmuchcurrentcapacitycablesaspossibleinordertoendurerequiredcurrent
atinstantaneousmax.torqueandconsideringvoltagedrop・
Note4:Designasystemtomakeaccelerationzone(instantaneousmax.torque)becomes
shorterthanonesecond。Toolonginthiszonemaycausefuseto1)low.
4-6
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5.DESIGN
'5_1.Installation
5↓10utside。insideandinstallationdimensionsofpowerunits
andregenerativeunits。
[1R88S-R203,R88S・-R305,R88A-RGse
・Outsidedimensi皿s
r-50
1
蓼
@
蠕,3。5
鵬
oPOvEα
窪鴛已口.ゆ
一
●'.`'⇔ぜ●●一
●●'■
竃■`'
270280
マ
,.,44L
－
二41。L.30_r10←
240。『1燐______二_____1
・Panelinstallationdimensions
　コ　　むご　　　　アど　
〆
12.5
3◎±1
12.5
55-一字i
・Installationdimensions
4'M40rMsscrew
+『
」
冒
5.1
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5.DESIGN
口R88S-R205,R88S-R310,]R88S-R315,R88S-R310G
eOutSidedimensions
－・・80                                                        
        「v珂                                   .       
        ⑧@                     一.、                   
        o欣on                                           
        9εes・コ3106                                           
        ,o●「●5し,,`▼                                                
        o,o∀εθ                                               
        o爵ε5ε村                                              
        ≡融_Φ                                         
        均●・匂"・"●●5●一                                           
        "¶"",・■臼開                                          
                        .                               
                一                                      
                `■                                     
        「伸    ×「∋●i"                      250     270     280
        L       .Jiii'                                  
                X-●                                    
                P"                                      
                斑』                                    
        [コ     殴'●團・・'                                    
        「      x,                                      
        口笛■◇        x』=-2"∀ocXτ1-一                                      
                xL                                      
                e       e                               
        　                                              
                        1                               
い                      獅∪、                          `
.5                                                      
155015                                                  
24。。,】ess_____1
・Paneli皿stallationdimensions
4-M40rMsscrew
・〆
　一撰」十1・・
±2
・Installationdimensions
4・M40rM55c爬w
l
チ
1
エフむま　
」
晶
5-2
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5.DESIGN
5_1_21nstallationcondit輌on
[lPOWerUnitandregeneratiVeUnit
(1)Followtheinstallationdiagrambelowwhileimstallingtheunit.
㊦
Analoginputtypedriver
Model   Wdim斑sion
R88D-RBO4/RBO5/RBlO     Ommorup(Closems剖－Iationavailable)
R88D-RB15ンRB20 10mmorup
        ＼"     ＼
        畠ロコO工一』OOO逗」OωO℃一の  　
                
        尺ミdミ輌ミ・、 
Pulsetraininputtypedriver
Model   Wd㎞ension
R88D-RRO4叙05ンRR10     0㎜orup(Closeinsta1-1ationavailable)
RRD-RR15〆RR20  10mlnorup
(2)InstalltheACservodriverinaverticaldirection.
(3)Theinsidetemperatureoftheunitmayincreasebyapprox.30℃.TempeIatureofthe
regenerativeunitmayincreaseapprox.40℃.Therefbre,keepawayfromother
eq晦mentandwidngwhichten《IStobethermallyaffected.
(4)Whileinstallingtheunitsinabox,takemeasuressuchasinstallingforced-cooling麺
orairconditionerinordernottoincreaseenvironmentaltempera厩ebymore血an
+55℃.
(5)Ope臓tingenvironmentalconditions
OperationambienttemperatUre:
Operatingambienthumidity:
StorageambienttemperatUre:
Storageambienthumidity:
Oto55℃
35to85%RH(withoutdewcondensation)
-10to+75℃
35to85%RH(with皿tdewcondensation)
(6)BecarefUItoinstalltheunitintheenvironmentwithoutincreasingtemperature.
(7)Becarefulnottoletmetalpowder,oilmist,orwaterentertheunit.
(8)Becarefulnottoletmetalpowderentertheunit,whileinstalling.
5-3
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5.DESIGN
5-1-3Wiring
(1)Ea工面1ine
Wireearthline(groundline)asfollovvssothatthetotalsystemsecuresnoiseproof
CharaCteriStiCS
Noisefilter:
InputACl㎞eNF
3-phaseor
sing】e-phase
Sergeabs◎rber
.IAJ
OnepOintearthtem)inalGreen,2mm20rup
Notel:Donotinsertearthinglineintothesameductsofsignallines,norbundlethen
together.
Note2:Incaseofwiringinmetalconduitsandducts,connectmetalbodywith(A)・
血gandcal)les詑e・                      
Comectionte皿ina1       Name    cablesize       Color
R.S.T   Maindrcuitpowerinput    2.Omm2  Yellow
P.N     MaincircuitDCpoweroutput        2.Omm2  P:RedN=Blueorblack
RG      Extemalregenerativeresistance   1.25mm2 Red
岨      Alamoutput.     0.75mm2 －
GR      FlameGND        2.Omm2  Green
Note1:AbovefiguresshowthatHIVthermalproofvinylcable(75℃)isusedatambient
temperature55℃.'
Note2:InLordernottomiswiremaincircuitDCpoweroutput,useredcoloredcablefbr
P(→一)andblueorblackcoloredcablefbrN(一)・
54
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5.DESIGN
5-2Explanationofeachsection
口R88S-R203,R.88S-R205
・Displaysection
－
988s'費203
'evE日3u声,LY
oρovε."
善曇繰_◇
"●1鮎"soe"Stcr■目
4"`.闘パr"・●o▼●
        一      
        殴      G言9
「      殴`LKiiΣ       'φ
        圃      円c
「      ⑨`…斑 厚
◇      :KiiΣ劃        ヒ
醍
ξ89
Displaysign     Name    Descdption
POWER   Power   LightsONwhenvoltageoutputs
        indication      betweenPandN.Toaccessthe
                te㎜inal,waitatleaseoneminute
                afterthisgreenLEDlightsOFFand
                inputlOOVACisdisconnected.
。Terminalsection
Displaysign     Name    Desc命tion
GR      Fmmeground      F㎜egroundoftheunit.Connectthiste㎝inalwithlowimpedanceea貢h(item30rup).
100VAC  MaimdrcuitACpowerinput  ACpowerinputofmaincircuit.Supplypowerwithin85and127VAC.Use2㎜2c曲le爺400%ofoutputcurrentnows.
P.N280VDC       Maindr㎝itDCpoweroutput MaincircuitDCpoweroutputtoservodrivers.Paspositive,Nasnegativeoutputs.Becaref已1thatthistemlinalsupplies×2V5(220V-357VDC)ofinputvoltage.
Cautio皿:Besurenottoshortcircuitoutputtemminalsand
misconnectPandNterminals.WhenoutPutte皿inalsare
shorted,thefUseinsidetheunitmayblowortheunitmay
bedamaged.WhenPandNareconnectedinreverse,
outputtransistormoduleofservodrivermaybebroken.
5.5
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5.DESIGN
[lR88S-R305,R88S-R310,R88S-R.315
omRon
P88S・P305
POVEftSVPPLY
OPOVEn
麗麗.1;・..,漁
"●""$'削・■``ζ"6$
`',1●怜"●.o●"
                1一一   
                殴一殴  69,㊤
        槌      1(刈    s200!
        ou了φ  」魁「圃:1⑧i姪):」鰹)' τ220VAC`F、,,voc亡
・Displaysection                
Displaysign     Name    Descdption
POWER   Power   LightsONwhenvoltageoutputs
        indication      betweenPandN.Toaccessthe
                teminal,WaitatleaSeOneminUte
                afterthisgreenLEDlightsOFFand
                input200VACisdisconnected.
・Terminalsection
Displaysign     Name    Descdption
GR      Flame   F】識megroundoftheunit.Co皿ect
        ground  thiste頂inalwithlowimpedance
                e頭h(item30rup).
R。S.T  Ma㎞drcuit      ACpowerinputofmaincircuit.
20(γ220VAC     ACpower Supplypowerwithin170and253
        input   VAC.
P.N     Maincirmit      MaincircuitDCpowerouΦu杜o
280VDC  DCpower servodrivers.Paspositive,Nas
        output  negativeoutp誕s.Becare負11thatthis
                teminalsupPliesx仮ofinput
                voltage.
Caution:BesurenottoshortCircuitoutPutterminalsand
misconnectPandNterminals.Whenoutputte皿inalsare
shorted,fuseinsidetheunitmayblowortheunitis
damaged。WhenPandNareconnectedfeverse,output
transistormOduleofservodrivermaybebroken。
5.6
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口R88S-R310G
⑧              
◎m◎r1         
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5.DESIGN
・Displaysection                
Displaysign     Name    Descdption
POWER   Power   LightsONwhenvoltageoutputs
        indication      1)etweenPandN.Toaccessthe
                te㎜inal,WaitatleaSeOneminUte
                afterdlisgreenLEDlightsOFFand
                input200VACisdisconnected.
REGEN   Indicationof    V凸envol㎎edsesbetweenPa皿d
        regene城ve      Nduetomotorregenerative
        ope勉tion       operat三〇n.Tolowervoltage,
                regenerativecircuitworks.This
                LEDlightswhencurrentflowsto
                theregeneratiVereSiStance.
。Terminalsecti皿
Displaysign     Name    Descdption
GR      Rameground      Framegroundoftheunit.ConnectthistemlinalwithlowimpedanceeaHh(item30rup).
R.S.T200/220VAC MaimdrcuitACpowerinput  ACpoweri叩utofmaincircuitSupplypowerwithin170and253VAC.
鋤      Ala㎜output     Thiscontactopenswhentempe創ureoftheunitradiationfinexceeds85+3℃.－
RG      Extema1●regeneratlve●reslstanceCO皿ectiontemlina1     Vゾhenaseparateregenerativeresisねnceisinstalledoutsidetheunit,comectitwiththiste㎝inalandP.BesuretoτemoveashortbarbetweenJPandRG.
JP      Inside●regenelatlve●reslstanceteminaI Termmalfbrtheinsideregene臓tiveresislance.P亘ortousethisresistance,besuretoshortJPandRGwithshortl)ar.Atdeliveエy,theunitisarrangedtousetheinside■・regeneratlVereSIStanCe・
P.N280VDC       MaincircuitDCpoweroutput        MaincirmitDCpoweroutputtoservodrivers.Paspositive,Nasnegativeoutputs.BecarefUIthatthiste㎜inalsupPlies・V元・finputvoltage.
Cautio皿:BesurenottoshortCircuitoutputterminalsand
misconnectPandNterminals.Whenoutputterminalsare
shorted,fuseinsidetheunitmayblowortheunitmaybe
damaged.WhenPandNareconnectedinreverse,output
transistormoduleofservoddvermaybebroken.
5-7
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5.DESIGN
【]R88A-RG50
・Displaysection
－Displaysign   Name    Descdption
POWBR   Power   LightsONwhenvoltageoutputs
        indication      betweenPandN.Toaccessthe
                te㎝inal,wait皿tilthisgreenLED
                1ightsOFFcompletely。
REGEN   Indicationof    Whenvoltage㎡sesbetweenPand
        regenela6ve     Nduetomotorregenerative
        opeエati皿      operation.Tolowervoltage,
                regenerativedrcuitworks.This
                LEDIightswhencurrentfiowsto
                theregenelatiVelreSiStanCe.
・Terminalsection
Displaysign     Name    Descdption
GR      Ffameground     F㎜egroundoftheunit.Co皿ectthisteminalwithlowimpedanceea貢h(item30rup).
椰      Alarmoutput     Thiscontactopenswhentempe田tureoftheunitladiati皿finexceeds90。+3℃.－
RG      Extemalregene正ative◆reslstance●CO㎜ectlontemina1     一－VyhenaseparateregeneIa6veresis㎞ceisinstalledoutsidethLeunit,comectitwiththisteminalandP.BesuretoremoveashortbarbetweenJPandRG.
JP      Insideregenetativeresistancete㎜inal    Temlmalfbrthelヒ[sideregene臓tiveresis{ance.Priortousethis「esistance,1)esuretosho】〔tJPandRGwithshortbar.Atdeliveエy,theu血tisa㎜gedtousethei鵬ide6●regenerat1VereSIS抱nCe.
P.N280VDC       MaincircuitDCpoweroutput        MaincircuitDCpoweroutputtoservodrivers.ConnectPandNofthepowerunit.
Caution:BesurenottoshortcircuitoutPuttermina1sormisconnect
PandNterminals.Whenoutputterminalsareshorted,the
血seinsidetheunitmayblowortheunitmaybe
damaged.WhenPandNareconnectedinreverse,output
tiansistormoduleofservodrivermaybebroken.
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5.DESIGN
5-3ConnectionwithSupportEquipmentandExternal
Equipment
5-3-1Connectionexample
3-phase200VorSingle・phase200ゾ100V
50!60}セEa血(ground)
灘叫亀=獣
S・{…蒜艦。t(霊屯en・y
D呈認we・…i-一一」
F
ACSergesuppressor
NoiseAC
奄filter
FG
AlamoutPut
Powervnlt
R88S-R
～
AC
－
蓄ごM
80㏄
2V
Tootherservodriver
TomaindrcuitDCp◎wer
§ervodriyer
R88D-R
Servomotor
R88M・R.
Note:Powerunitswithoutbuilt-inregenerativepowerabsorptioncircuithavenoabnormal
outputterminal(ALM)andregenerativeresistanceterminal.
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5。DESIGN
5-3-2UsageatlOOVACinput
Inputpowervoltageofservodriversare皿ifiedto200V.However,operationwithlOO
VACusingR88S-R203andR88S-R205powerunitsisavailable.Thenco皿ection
diagramisshown"below.
Powerunit
Servodriver・
R88S・R20口R88D-RB飛RJ
繋
Si・gle-ph託一}ぺi
100VAC(
－
loise
filter
Ground(earth)(GR)
1万
願,2。3
,0vftsvpeLV
oPOvER
灘已・団ゆ
開■1""・"●●8`剛
・"■●輪"●◎・
リロア
Φ
X=×=X=X】[X=X=×」－X
:21
詰…
1
⑧
omRon
R88D・〔==]
ACSEAVOOR|VεR
OPOWEH
^`▲酬"■"桝φ
A4●◆
■●
浪19
●■
×美×美×当(×】【×責×≡(×美×≡(×
竃
ミ
曇
、
⑧
⑧
"慧三脚㌫孔細
ぽ
9田田◎◎◎◎◎◎碧同
じバコ
劃叢
⑧
SM
Whenanala皿occursattheservod亘verwiththecomectionabove,besuretotumOFF
RUNcommand。
Mode1   AAllowableregene田6veenergy     Ave㎎eregeneエativepower
R88S-R203       28J     8W
R88S-R205       55J     12W
Note1:Controlpowerinputisusable220VDCto360VDC.
Note2:Useservodriversnottoexceedcontrolpowerinputvoltagemorethan360
VDC.
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5.DESIGN
Whenregenerativeenergyexceedsthevaluesshowninthetableatpreviouspage,use
R88S-R203,R88S-R205,0r88A-RG50,andconnectreferringtheconnectionfigure
below.
GR
Powerunit
R88S.R203
⑤
舗鶉司2。:
POvc●Sv'●Lv
opevεn
㌢燕乏・_Φ
閥hl●`","一■の
"⇔
L山
雲
1耀き　宝
x
×
x
×
むロヒ
Φ1
×=×
u・
■●
Oe
O■
●楡'
;
T5;!
L
Powrunit
R88S-RL205
⑤
舗m.2。6
,0●""ρ'"
'o・o層⊆尋
完熟:・_Φ
,`鞠・●■●●
"パ●'""・●●丙
"ε●
:嘘
te、.
X
Regenerativeunit
る
]
X
×=×
×=X
X=X
s22
●
R88A・RG50
」卜
⑧
Alarrfi
outPut
e
9惚.G5。
lt6tteσ
oPev69
0・εaCN
《㌫≒・_Φ
ω■●●'●`●■諭●
1(8J
:1':,
¶
Φ
×
X
x
X
X
x
×
x
o●
　
biLd
-
■G
:.
鴫司
5昌…
◎
1
1
1
Servoddver
R88D・RBXRR
omnon
R88D・⊂==]
AcSER》OD内↓》"
OPOW"
舷{。ξら。'丸φ
≧・半ii
▲亀..h■,■
x
×】民×
×崇×妾×】【×芸×】【×
も
}
考.
デ
9.
⑧
⑧
田川一""鍋渦汐
11
……
■
9ロロ◎9◎◎◎勧…勺
秘⇔"
…璽…暦圏㊦
MC
SM
Note:lnputthealarmoutputfromtheregenerativeunittotheupperco皿troller,anduseas
MCcontrolofmaincircuitpowerinputtogetherwiththeservoddveralamoutput.
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5.DESIGN
5-3-3Selectionexampleofouterco皿ectingparts
(1)Nofusebreaker(MCB)
Useabreakerhavingapplicablecurrentvalueforyoursystem.Neveruseonef()r
semiconductorandonehavingcharacteristiosforimmediateresponse.
Useonewithdelaycharacteristics62(2.2to20sec.at200%load).
(2)Noisefilter(NF)
r(NF)                   
Phase   Mode1   Rated   M㎏.
Singlephase     GT-210U 10A     TOKrN
        GT・2150R       15A     
        GT-2200R        20A     
        ZAC2206・11     6A      TDK
        ZAC2210-11      10A     
        ZAG2220-11-P    20A     
        NFB2302H        30A     
Threephase      LF-315K 15A     TOKIN
        LF-325K 25A     
        LF-305  5A      
        LF-310  10A     
        LF-315  15A     
        LF-320  20A     
        ZCW2205-01      5A      TDK
        ZCW2210-01      10A     
        ZCW2220-Ol      20A     
        3SUP-A5」-E     5A      OKAYAELECTRICIND
        3SUP-A10J-E     10A     
        3SUP・A15」-E   15A     
(3)Magnetrelay(MC)
Model   Current M㎏.
MA415A  15A     OMRON
LC1-D163A60     18A     
LC1-D253A60     26A     
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5.DESIGN
(4)Surgeabsorber(ZNR)
Mode1   Current Mf9.
ERZ・A20EL471   5KA     MATSUSHITAELECTRIC
BRZ-A25EL471    10KA.   
ERZ-A32EL471    20KA    
(5)Surgekiller
Model   Current M嬉.
CR・・50500     50Ω一〇.5μF   OKAYAELECTRIC㎜
S2-A-0  200Ω・0.1μF   
CRE-50500       50Ω一〇.5μF   
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6.REGENERATIVEENERGY
6-1CalculationofRegenerativeEnergy
(1)Incaseofhorizontalaxis
十N,
Motoroperation
－－N2
十
Metoroutput
torque
TA
TA
        TL                      －TL            
                                                
                物                      〃      
                三1                     三。    
        '       司■-lT                         
陣喝                                            
Asshownabove,regeneIativeenergyoccurswhenmotoroutputtorquebecomesnegative.
Regenerativeenergyineachsectionisgivenintheformulabelovv:
Egi≒{N1・TD・tlxl・・27x1・・21刀
Eg2≒▲N2・TD・t2x1・・27x1・-2田
N:Numberofmotorrevolutionsattriggeringdeceleration(rpm)
TD:ReqUireddecelerationtorque(kgf』cm)
t1,t2:Decelerationinterval(sec)
Averageregenerativepowerisgivenintheformulabelow:
Eg-(Eg1苧Eg2)(W)T:・perati・ncycle(sec)
Generally,thereisenergylossbymotorcoilingresistanceandactualvalueisapprox.90%
ofa]bovefigtユre.
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6.REGENERATIVEENERGY
(2)Incaseofverticalaxis
十N,
Motor
operation
十
Motoroutput
TAO
torque
TAu
－－Nz
TLU
        ヒ∠///         ////1
                //      Tout3口細芦丁
        Tしot,          
                TODt2   
        『8陣   唱■6一 
目■自陣                        
Intheabovemovement,regenerativeenergyoccurswhilemotoroutputtorqUebecomes
negative.Regenerativeenergiesineachsectionisgivenbytheformulabelow:
Eg1≒N1・TLD・tlx1.027xIO'2[J】
Eg2≒SN,・TDD・t2x1・・27x1・-2[J]
Eg3≒}N2・TDu・t3x1・・27x1・・2[刀
Averageregenerativepowerisgivenintheformulabelow:
Eg≒(Eg'+E響+Eg3)(W)T:・perati・ncycle(sec)
Generally,thereisenergylossbymotorcoilingresistanceandactUalvalueisapprox.90%
ofabovefigure.
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6.REGENERATIVEENERGY
6-2AbsorptionofRegenerativeEnergy
I]Regeロerativecapacityinsidetllepowerunit
Absorptioncapacityofregenerativeenergyefeachpowerunitisasfollows:
Model   A三Iowableregenefativeenergy    Average工egenelativepower
R88S-R203       30J     8W
R88S'R205       60」    12W
R88S-R305       20J     5W
R88S-R310       40∫    10W
R88S-R315       65∫    15W
R88S・R310G     200」(Note1)    20W
R88A-RG50       250J(Notel)     40W
Note1:Thisfigureisageneralguideline.PowerconsumptionatmaindrcuitDCcurrent
voltage350Vwithregenerativeresistance47S)is,
V23502
P=R=47≒2・600W
Thismeansthatallowableabsorptionenergyis260J.Takeanexampleofthe
followingcondition:
Motorcapacity:1100W
Motorspeed:4,0001pm
Decelerationtorque:80[kgf-cm]
DecelerationtimeO.2sec.
Regenerativeenergywiththeconditionsaboveis,
JRG・SN・T・1.・27・1・-3x・.2≒33・IJ]
However,a1)sorptionispossibleasfarasitdoesnotexceedavefageregenerative
power・
Note2:1[W]=1[〃S]1【cal】=4.2【J】
IncaseofR88S-R203/R205/R305/R310ゾR315whichdoesnothavebuilt.inregenerative
powerabsorptiondrcuit,whe皿regenerativeenergyexceedstheratedvalue,usethe
regenerativeunitR88A-RG50.
IncaseofR88S-R310GandR88A・RG50,whenregenerativeenergyexceedStherated
value,addanexternalregenerativeresistance.Priortoinstallingtheextemalregenerative
r(rsistance,removeasho曲arbetweenJPandRGte皿inals,andconnecttheexternal
regenerativeresistancebetween+PandRG.
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6.REGENERATIVEENERGY
9Externalregenerativeresistance
Thefollowingresistanceareavailable.Selectandorderinaccordancewithregenerative
capacitywhilecheckingdeliveryterrns.
Mode1・ Mf9.    Nominalcapadty  Power誕120℃    R亘diationcondition
CF220N47ΩK     CHIBAOHMCO.,LTD.        220W    60W     TLOSPCC350×350
CAS200N47ΩK            200W    75W     T1.OSPCC350×350
CSA300N47ΩK            300W    90W     T1.OSPCC350×350
CSW400N47ΩK            400W    120W    TLOSPCC350×350
MRS22N470K      MICRONINSTRUMENTSINC.   220W    60W     T1.OSPCC350×350
MLS20L470K              200W    80W     TLOSPCC350×350
MLC30L470K              300W    110W    T1.OSPCC350×350
SMR220W47Ω     JAPANREGISTORMFG.CO.,rTD        220W    60W     T1.OSPCC350×350
Inordertopreventsmokeandfireduetothermalproducedbyresistance,werecommend
tousethermalswitchortemperaturefuseinstalledtypes.installationofathermalswitch
nearbytheresistancehassamefunction.
SetactUatingtemperatureconsideringsurroundingcondition.
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7.OPERATION
7-1Unpack
CheckthefollowingpOintsatunpackthecase.
・ThereisnodifferencebetWeendelivereditemsandordereditems。
・Thereisnodamageduetotransportation.
・Allaccesso]riesaredelivered.
Accessories(packedinVinylbag)
・2pcs.offittingmeta1
・4pcs.offittingscrewsM4×6
◆Sparefuse
UnitmodeI       Fusecapacity    Quan飽
R88S-R203       15A     1
R88S-R205       20A     1
R88S-R305       10A     2
R88S-R310       15A     2
R88S-R315       20A     2
R88S-R310G      15A     2
R88A-RR50       5A      －
Note:R88A-RG50isnotdeliveredsparefuseelemente
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7。OPERATION
も
7-2Tria10peration
OCheckitempriortooperatio皿(Alsoseethedescriptionofservodrivertrial
operation)
1.CheckthatpolarityofmaincircuitDCpower(PandN)isconnectedcorrectly.
Miswi血gmaybreakservodrivers.
2.IncaseofR88S-R203andR88S・R205,inputvoltagerangeissingle・phase85to127
VAC.Inputting200VtypepOwerwould1)roketheunitaswellasthedriver.
3.InputvoltageofR88S-R305,R88S-R310,R88S-R315,andR88S-R310Gare3-phase
orsingle-phase170to253VAC.
4.Makeasequencecircuittoshutoffsupplypowertothepowerunitbyabno皿alsignal
fromtheservodriver.
5.Attrialoperation,disassemblethemotorshaftfromamechanicalsection.
IfdisassemblyisunavaiIable,bereadytoexecuteemergencystopanyt㎞e.
口Putonpower
1.InputpOwertotheservodriverandcheckthatthereisnoabnormality.Theninputpower
tothepowerunit.
2.CheckthatthepowerindicationLED皿thepowerunitlights.
Ifitdoesnotlight,checksupplypower.
3.Whilethesystemisinnoloadcondition,themaincircuitDCpowervoltage(PandN)
shouldbe240to350VDC.Checkthisvoltage.
4.Afterabovecheckng,tumOFFpoweronce.Inthisstage,thepowerunitdischarge
voltagestoredinasmoothingcapaCitorinthemaincircuitDCpowerthroughaninside
resistance.Itbecomes50VDCorlessafteroneminutes.Donottouchterminalswhile
thisdischargeoperation.IncaseofR88S-R310G,"REGEN"LEDflickersand
dischargethisvoltagethroughtheregenerativecircuit.CheckthisoperationattumOFF
power・
5.Again,inputACpowertothemaincircuitanda(ljustthedriver.
Seethedescriptionofservodrivera(ljustment.
6.Thepowerunitbecomes50VDConeminuteaftershuttingoffpowersupply.However,
ittakesanotherfewminutestocompletelydischarge.Donotshortterminalsduringthis
intervalassparkmayoccur.
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7.OPERATION
7-3CautionsatHandling
(1)DonotshortCircuitoutputsofthepowerunitwhileinoperation.Shortcircuitmakes
largecurrentflowbytheinsidesmoothingcapacitorandsparkmayarise.
(2)DonotmiscomectpolarityofthemaincircuitDCpoweroutPut(PandN).
Reveエseco皿ectionb血gssameconditionofshortcircuitthfoughaninverterflywheel
diodeandtheinvertermaybebroken.
Thepowerunitmaybealsodamagedbylineimpedanceduetoshortcurrentflowtoa
rushcu】〔rentpreventionresistanceandrelaycontactors.
(3)Soonaftersuhttingoffsupplypowertothepowerunit,itgenerates
appfox.350VDCvoltage.TouchingPandNterminalsisdangerousas
elCctricalshockandb皿f皿mayoccur.DonottouchPandNterminals
withino皿eminuteaftershuttingoffpowe仁
(4)DonotswitchONandOFFpowertotheunitf}equently.
WaitatshortestoneminuteafterturningOFFpower.FrequentturningpowerONand
OFFpowefwillheadtherushcurrentpreventionresistance,theinsidetemperaturefUse
mayblow,andrushcurrentpreventionfunctionbecomeileffective.Asaresult,parts
maybedamaged。
(5)Fotthepowerunit,donotuselessthan85%oftheratedACpowersupplyvoltageto
themaincircuit.
LowsupPlyvoltagemaynotactuaterelaysintherushcurrentpreventionCircuit。
Accordingly,thetemperatUrefuseoftherushcurrentpreventionresistance血above
item(4)mayblow.
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8。MAINTENANCE
8-1ProtectionFunctions
[]Operationindication
POWER
Powerindication
IndicatesthatthemainCircuitACpowerissupplied.
WhenDCoutputvoltagestilleXistsafterpOwerOFF,itlightSdimly。
Accesstheunitformaintenanceafterthisindicationcompletelyturns
OFF.
R88S-R310GandR88A-RG50havethefollowing"REGEN"indicationbesidethe
　POWER"indicati皿
REGEN
Regenei〔ative
indication
Indicatesthatthep・werunitreceivesregenerativep・w'e・丘・maserv・
driverandexecutesregenerativeoperation.
R88S-R310GindicatesthisLEDevena丘erACpowerisOFFasit
dischareselectdc玉oadinthesmoothingcapacitor
H]Protectivefunction
ThepowerunithasthefbllowingprotectivefUnctions.         
PrOteCtiVefhnCtiOn      Opelation       Causes
MaincircuitfUse Blowwhenexcessivecu宜entnowsinthemaindrcuit     ・OutputIinesareshorted.・LongtimeoperationwithovertheIatedcontinuousoutputcurrent.
Temperaturedseof正adiationfin   TempeIatureoftheradiationf㎞exceed85℃andAIＬMcontactopensduetotempe田tureriseofthemainCirCuitreCtifierOrtheregeneΩ}tiVe■res1S組nce.  ・Loadcurrentoverathigh斑nbienttempelature.↓・Exceedregenerative●capaclty.
Insta11edfUseelementofeachmodelisasfollows:
Powerunitmode1  Fuseelementmodel
R88S-R203       MFOINR250V-15A
R88S-R205       MFOINR250V・20A
R88S・R305      MF61NR250V-10A
R88S-R310       MFOINR250V45A
R88S-R315       MFOINR250V-20A
R88S-R310G      MFOINR250V-15A
R88A-RG50       MF61NR250V・5A
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8.MAINTENANCE
Thecurbsbelovvshowfuseelementblowcharacteristics.
Thesecharactedsticsaretypicalones.
[.8菖§唱らエ
100
70
50
40
0754(52
1
1
7
る
0
【04句
00
3
コ
0
2
コ
0
0.1
                                .       ///             MFOINR20A,      
                                                /       MFOINR15A,      
                                                /       MF61NR10A       
                                                /               
1`      .                               /               MF61NR5A        
                                                /1              
                                ＼              ＼      ＼      
        5710                    20304050                デ010020030◎           
CurrentIA】
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8.MAINrENANCE
8-2Troubleshooting
Whenatroubleoccurswhileinoperation,checkcausesandrecoverreferringtotheflow
chartbelow.
・Powerunit
PutONpower
Powerindication
LED亙ghts
Lights
LightOFF
Doesnot
Checkthckerofflicker
egenerativeindication
PutONpower
Abnomaloutput
workS.Regenerative
indicationLEDworkS
well.
Abnormaloutput
workS.Regenerative
dicationLEDdoesn't
workwell.
Fuseblow
sometime
Normaloperation
Maincircuitfuseblows.
・Checkshortcircuit.
・Checkfuse.
Contactwithourservice
center.
Tooslowvoltagedownofthe
mainCirucit㏄output(PandN).
Malfunctionofregenerative
Us辻1gtheunitexceedingthe
continlousoutputcurrent・
Change孜)alargercapaCityunitor
Regenerativeprocessmgcapacity
overs.InstaUaunitexclusivefora
motor,orpreparealargercapadty
unit.
Overthe㎞tofloadcurrent.
installanotherunitexdusivefora
motor,orpreparealargercapaCity
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9。】[NNERCONSTRUCTION
9-1111ner]Block
口R88S-R203,R88S-R205
GR      旦                                      ⊥言.,直直、,L^'                                                                                P       
        o-FUSE          一一一一                                                                                                                
工=AC(Single・phase100VAC◎AC,  {ZNR220V        Z                       R1{     五十」  1「     レ1●lCプエ             C字2    Cぼ7    Cてフ   喰・・  、→一( )PDCv、N        '●
、NC(   )               、'.'           ololll111                       2≠」                   C之フ   C冥フ   .■C冥プ        ,・,§・・乏エミ                        
                                                                                                                                '-oN    
        )       Rush四rτentpreven60nrelayactuation'd爬u趾                                                                                                                      
                                                                晴,、,u、,                                                                      
                                                                                                                                        
                                                                                                                                        
DCvoltageoutput
Mode玉  CapadtorC       Electdc●capacltybetweenPandN   RushcurrentpreventionresistanceR1       Dischargeresis伍nceR2   FuseelementFUSE
R88S-R203       820μF  1,640μF        2.27Ω  5.6KΩ・15W     15A
R88S-R205       1,500μF        3,000μF        1.36Ω  3.9KΩ・20W     20A
9-1
---------------------[End of Page 4598]---------------------



9。rNNERCONSTRUCTION
[]R88S-R305,R88S-R310,R88S-R315
200
VAC～
ushcurrent
preventi。n.
relay
DCVoltageoutput
Mode1   CapadtorC       Electdc●capacltybetwe藺PandN   Rushcurrentpreventionresis伍nceR1       DischargeresistanceR2   FuseelementF1,F2
R88S・R305      220μF×5       1,100μF        3.4Ω   15KΩ一20W      10A
R88S-R310       470μF×5       2.350μF        2.35Ω  20KΩ一15W×2   15A
R88S-R315       470μFx8        3,760μF        2.35Ω  20KΩ一15W×3   20A
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9。INNERCONSTRUCTION
E]R88S・・R310G
oo鵡
2V
GR      '」                                     2.2Ω.一                                                        470μF×52350μF                                                                
        o-F1            一一一一■      一一    一                                      榊                                                                      ぺ、ノ  P)」    」-F●
                                                ト      ～十～～一                                                                                                              
        一15A、 `                                                                                                                                                       
=〈～'                                                                          ●o`1111θ      o・`            」一一一㎡      L       `京…プ‡ξ             h'      ト20kΩ         'DCvolN'、N     
        'F2>σへ一◎、「15A     '       「Z             `                                                                                                       §15WL  、一く''                
                                                                                .                                                                                       
、              `                                                                                                                                                       
                ZNR470V                                                                 、      '                       、「,,、'                                       'ALM、  
                                                                                                                                                                        
                                                                                                                                、ThemaIrelay85℃'                              'lA]amoutput、・        
                        RushCUπent.preven60nrelayac知ationdπuitand・爬gene罷1tlvepowercontτoldrcuit                                                                          §㌫                                                            
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                NCON    、'     .                               '■                     =フ冥   220μF
                                        →→'1  MaincircuitDCvol㎎e㎞put                                                
                                」」                                            輪一ミ          
Regene1ativepowercont泊D1                                                                                               
circu"                                  ,                                                       
                        '》→～◎、5A   、F                                             ノ              
                                                                                                
        、                      「                                                              
9-3
---------------------[End of Page 4600]---------------------



9。INNERCONSTRUCTION
9-2ConstantsFiguresofRectifierCircuit
[lConstantsfiguresofsingle-phasefu11-waverectifiercifcuit
[…ぬYL
R
TfallsfbmersecondaWvoltage      E2      Vrms    0.85・Edc'
T㎜sfbmersecondaryvoltage       12      Ams     1.65・Idc
T田田品㎜erpdma巧voltage        El      Ems     n・E2
Ttansfbmerpdmaryvoltage 11      Arms    誓・h－髪
Transfb㎝ermeancapacity PAC     VA      1.5・Edc・Idc≒2E21dc
Rectifierelementini6alvol白ge   VDP     V       1.57Edc
Rushcurrent     12P     A       VTE2偲
Note1:"n'meanscoilingration=Ei/E2
Note2:Rsissupplypowerimpedancelookingattransformersecondaryside.
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9。INNERCONSTRUCTION
ロ3-phasefu11-waverectifiercircuit
E,
El
了
[
When3-phaset]ransformerisused,comectwith△・YandY-△.Co皿ectiontoY・Ycauses
i【ibaIanceofexCitation.
Voltageandcurrentat△connectionareasfollows:
VoltagebetWeenwiresELI=PhasevoltageEl
CablecurrentlL1=∨5phasecurrentll
VoltageandcurrentatYconnectionareasfollows:
VoltagebetweenwiresEL2=Vi;PhasevoltageE2
CablecurrentlL2=PhasecurrentI2
Constant6guresof3-phasefUl1-waverecti丘erdrcuit(at-△Yco皿ection)                       
Voltagebetweensecondarylines    EL2     Vms     0.74・Edc
SecondaIyphasevoltage   E2      Vrms    0.43・Edc
Secondarylincurrent     勉      Ams     0.82・Idc
PdmaryphaseVOltage      E1      Vrms    nE2=0.43nEdc
P6maryphasecurrent      11      A㎜s    鋤n=0.82●Idc/h
P血1aly1㎞ecurrent      IhArms'         VTI1=1.42・Idc/h
Transfbrmermeancapacity         VA      1.5・Edc・Idc≒2EL21dc
Recti行erelement㎞tialvoltage   VDP     V       1.05Edc
Rushcurτent    12P     A       VラーVL《
Note1:"n"meanscoilingration=E1/E2
Note2:RＬsissupPlypowerimpedancelookingattransf()皿ersecondaryside.
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