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RI-D250   InstrucƟon Manual 

 

                                                    
RTU 

SafetyÊrelatedÊnoƟficaƟon,ÊsymbolsÊandÊinstrucƟonsÊthatÊappearÊinÊthisÊ
operaƟngÊmanualÊorÊonÊtheÊequipmentÊmustÊbeÊstrictlyÊfollowedÊtoÊ
ensureÊtheÊsafetyÊofÊpersonnelÊasÊwellÊasÊtheÊinstrument.ÊIfÊtheÊÊÊÊÊÊ
equipmentÊisÊnotÊusedÊinÊaÊmannerÊspecifiedÊbyÊtheÊmanufacturerÊitÊmayÊ
impairÊtheÊprotecƟonÊprovidedÊbyÊtheÊequipment 
· DoÊnotÊuseÊtheÊequipmentÊifÊthereÊareÊmechanicalÊdamage 
· DoÊnotÊexceedÊtheÊstatedÊmaximumÊraƟngsÊofÊtheÊdevice 
· NoÊrepairs,ÊmaintenanceÊorÊadjustmentsÊareÊpossible 
· ReadÊtheÊcompleteÊinstrucƟonÊmanualÊpriorÊtoÊinstallaƟonÊorÊÊÊÊÊÊÊ

operaƟngÊtheÊunit 
· TheÊequipmentÊinÊitsÊinstalledÊstateÊmustÊnotÊcomeÊintoÊcloseÊÊÊÊÊÊ

proximityÊtoÊanyÊheaƟngÊsources,Êoils,Êsteam,ÊcausƟcÊvapoursÊorÊÊ
otherÊunwantedÊprocessÊby-products 

· DoÊnotÊuseÊinÊhazardousÊorÊclassifiedÊlocaƟonÊwhereÊexplosionÊorÊ
otherÊdangersÊcanÊbeÊtriggeredÊbyÊtheÊdevice 

PRODUCT SAFETY INSTALLATION PRECAUTIONS 
RiskÊofÊelectricÊshock! 
OnlyÊtoÊbeÊinstalledÊbyÊaÊcompetentÊperson 

 
· ToÊpreventÊtheÊriskÊofÊelectrocuƟon,ÊalwaysÊisolateÊandÊlock-offÊtheÊ

powerÊsupplyÊtoÊtheÊequipmentÊpriorÊtoÊundertakingÊanyÊwork 
· AlwaysÊconfirmÊabsenceÊofÊelectricityÊpriorÊtoÊstarƟngÊworkÊusingÊÊÊÊÊÊÊÊÊÊÊ

appropriateÊvoltageÊdetecƟonÊequipment 
· WiringÊshallÊbeÊdoneÊstrictlyÊaccordingÊtoÊtheÊterminalÊlayout 
· ConfirmÊthatÊallÊconnecƟonsÊareÊcorrectÊbeforeÊenergizingÊtheÊÊÊ

equipment 
· RouƟngÊofÊcablesÊshallÊbeÊwayÊfromÊanyÊinternalÊEMIÊsource 
· CopperÊcableÊshouldÊbeÊused 
· AllÊwiringÊtoÊbeÊinÊaccordanceÊwithÊapplicableÊlocalÊstandards 

SpecificaƟons Accuracy 

WiringÊInputÊ 
3ØÊ3ÊwireÊSTAR,Ê3ØÊ3ÊwireÊDELTAÊ 
3ØÊ4Êwire,Ê2ØÊ3Êwire,Ê1ØÊ2Êwire 
Bi-direcƟonalÊ(configurable) 

VoltageÊVÊL-NÊandÊVÊL-L ±0.5%ÊofÊfullÊscale 

Current ±0.5%ÊofÊfullÊscale 

RatedÊInputÊVoltage 3xÊ85...240VÊACÊ(L-N),Ê147...415VÊACÊ(L-L) FrequencyÊforÊL-NÊ>Ê20V,ÊL-LÊ>Ê35V ±0.1%ÊofÊfullÊscale 

FrequencyÊRange 45...65Hz AcƟve,ÊReacƟveÊandÊApparentÊPower 1%ÊofÊfullÊscale 

RatedÊInputÊCurrent bÊ=Ê10A,Ê minÊ=Ê0.5A,Ê maxÊ=Ê100A PowerÊFactor ±0.01ÊofÊUnity 

PowerÊConsumpƟon <Ê8VA AcƟveÊEnergy ClassÊ1Ê(IEC/ENÊ62053-21) 

DisplayÊUpdateÊRate 1ÊsecÊallÊparameters ReacƟveÊEnergy ClassÊ2Ê(IEC/ENÊ62053-23) 

OperaƟngÊ/ÊStorageÊTemperature -10…55°CÊÊÊ/ÊÊÊ-20…75°C   

Humidity 0...85%Ênon-condensing 

ProtecƟonÊDegreeÊ(IEC/EN60529) IP54Ê(frontÊofÊHousing),ÊIP20Ê(terminals) 

PulseÊOutputÊvoltageÊrangeÊ/ 
MaxÊCurrent 

Volt-freeÊ-ÊrequireÊexternalÊ5...24VÊDC 
100mAÊmax 

PulseÊResoluƟonÊ 
ÊÊÊÊÊÊÊÊÊÊ1:Ê1000Êpulses/kWhÊ(FIXED) 
ÊÊÊÊÊÊÊÊÊÊ2:Ê1/10/100/1000Êpulses/kWhÊor 
ÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊPulses/kVArhÊ(configurable) 

PulseÊDuraƟon 0.05...2ÊsecÊ(configurable) 

CommunicaƟon ModbusÊRTUÊoverÊRS485 

 

EO&E:ÊDocumentÊsubjectÊtoÊchange 

Direct ConnecƟon 

SUPPLY > LOAD direcƟon 
↑  DefaultÊ                        
↓  Configurable  

Suitable for: 
ÊÊÊ3Ø4W 
ÊÊÊ3Ø3WÊDELTA 
ÊÊÊ3Ø3WÊSTAR 
ÊÊÊ1Ø2W 



RI-D250-IM-V02 
2 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
ÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊ 
 
 

  
 
SetÊConfigÊ#10ÊtoÊ‘YES’ÊtoÊenableÊthisÊ
funcƟonÊ-ÊreferÊtoÊConfiguraƟon & 
OperaƟon 

 L1/L2/L3/N 1 > 8 

Max Wire 
Size 

2ÊAWG 
35mm2 

ØÊ6.5mm 

13ÊAWG 
2.5mm2 

ØÊ1.8mm 

 12mm 7mm 

 1ÊNmÊmax 0.4ÊNmÊmax 

UseÊwithÊ
StrandedÊCable 
 

ØÊ6.5mm 
max 

NotÊÊÊÊÊÊÊÊ
required 

 

 

WIRING (DEFAULTÊSUPPLY > LOAD DIRECTIONÊSHOWN) 

Modbus RS485 

Wiring Topology 
DaisyÊChain StarÊNetwork 

Modbus ü û 
   

A | B 

+ | - 
  

3P4W 

500m Max,   ≤ 32 meters 

1P2W - L1 1P2W - L2 1P2W - L3 

             POP Dual GeneraƟon 

5...24VÊDCÊ
PSUÊrequireÊ
forÊ’Volt-free’Ê
PLCÊorÊdigitalÊ
input 

ApplyÊ230V AC toÊ
iniƟateÊDualÊGenÊ
Recording L 

N 

SUPPLY > LOAD 
DIRECTION 

↑  Default 
 

↓  Configurable 
ÊÊÊÊÊÊviaÊSETTINGS 

3P3W 
STAR 

3P3W 
DELTA 
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DINÊrailÊmounted,ÊthisÊdeviceÊmustÊbeÊinstalledÊwithinÊaÊ
suitableÊIPÊratedÊenclosure.ÊIndoorÊuseÊonly. 
InstallaƟonÊcategory:ÊIII (300VÊL-N) 
ProtecƟonÊClass:ÊII 
PolluƟonÊdegree:ÊII 
AlƟtude:ÊupÊtoÊ2000Êm 
 

AllÊterminalÊcoversÊmustÊbeÊfiƩedÊaŌerÊwiring 

  

 

Seƫngs Default Adjustment Range Network  
 

Must 
configure 

Comms 
 
 

Modbus 

Pulse O/P 
 

AdjustÊifÊ
used 

Dual Gen 
(DG) 

AdjustÊifÊ
used 

System 
Seƫngs 

 
OpƟonal 

1  ChangeÊPassword 1000 NOÊ/ÊYESÊ(0000Ê>Ê9998)     ü 

2  WiringÊDirecƟonÊ(feedÊfrom) BoƩom BoƩomÊ/ÊTop ü     

3  PhaseÊNetworkÊSelecƟon 3P4W 3P4W,Ê3P3W 
1P2W-P1/P2/P3 

ü     

4  DemandÊintervalÊmethod Sliding SlidingÊ/ÊFixed     ü 

5  DemandÊintervalÊduraƟon 15 1Ê>Ê30Êmin     ü 

6  DemandÊintervalÊlength 1 1Ê>Ê30Êmin     ü 

7  PulseÊOutputÊ2ÊType VArh TotalÊVArh 
IMPÊWh 
EXPÊWh 
IMPÊVArh 
EXPÊVArh 
TotalÊWh 

  ü   

8  PulseÊWeightÊ(pulses/kWh) 1000 1Ê/Ê10Ê/Ê100Ê/Ê1000   ü   

9  PulseÊDuraƟon 0.05 0.1Ê-Ê2.0Êsec   ü   

10  DualÊGeneraƟon NO NOÊ/ÊYES    ü  

11  SlaveÊIDÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊ 1 1Ê>Ê255  ü    

12  BaudÊrateÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊ 9600 2400Ê>Ê38400Êbps  ü    

13  Parity None NoneÊ/ÊOddÊ/ÊEven  ü    

14  StopÊBit 1 1Ê/Ê2  ü    

15  BackÊLightÊOffÊ(0000Ê=Ênever) 0000 0Ê-Ê7200ÊSec  ü 

16  FactoryÊDefault No NoÊ/ÊYes DoesÊnotÊresetÊenergyÊ&ÊdemandÊvalues ü 

ResetÊEnergyÊ&ÊDemand No NoÊ/ÊYesÊ(PasswordÊ+1) OnceÊentered,ÊresetÊeachÊvalueÊindividually ü 17  

 

CONFIGURATION 

MECHANICAL INSTALLATION 

DISMOUNT 

Step A:ÊEnterÊConfiguraƟonÊMenu Step B:ÊConfigureÊeachÊseƫng,ÊasÊrequired,ÊreferringÊtoÊ
ConfigÊTableÊbelow,ÊusingÊtheÊbuƩonsÊasÊfollow: 

1  PressÊonceÊtoÊmakeÊdigitÊorÊopƟonÊflash,ÊpressÊagainÊtoÊ
moveÊflashingÊcursor 

2  PressÊtoÊchangeÊdigitÊorÊopƟon,ÊpressÊÊÊÊÊÊÊÊÊtoÊmoveÊ
cursorÊposiƟonÊasÊrequired 

3  PressÊtoÊsaveÊandÊmoveÊtoÊnextÊseƫngÊopƟon,ÊExitÊ
menuÊonceÊallÊseƫngsÊareÊconfiguredÊ(seeÊStepÊA) 

HoldÊ3ÊSecsÊto 
EnterÊConfig 
(sameÊtoÊExit) 

PasswordÊ=Ê1000 
(ReferÊtoÊStepÊB) 

2 

1 
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 OPERATION 
1ÊDisplayÊSymbols: 

  AvgÊÊÊÊAverageÊofÊ3-phase 
   tOtÊÊÊÊTotalÊofÊ3-phase 
   MDÊÊÊÊMaxÊDemand 
   L-NÊÊÊÊLineÊtoÊNeutral 
    L-LÊÊÊÊLineÊtoÊLine 
ÊÊÊÊÊÊÊÊÊÊÊRS485ÊcommunicaƟonÊinÊprogress 

2ÊMeasurementÊUnitsÊÊ(referÊtoÊFuncƟonsÊTableÊbelow)ÊÊ
V, kWh, kVArh, kVAh, A, Hz, kW, kVAr, kVAÊÊ 

 

3ÊNavigaƟonÊBuƩons:ÊÊÊÊÊÊÊÊÊÊÊChangeÊPARAMETER 
 

ÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊChangeÊPAGE 
 

4ÊPressÊonceÊforÊCRCÊCode 
ÊÊÊPressÊtwiceÊforÊserialÊ# 
ÊÊÊPageÊScroll:ÊHOLDÊ10ÊSecsÊtoÊchange: 
ÊÊÊÊÊÊÊDEFAULTÊ<>ÊAUTOÊ<>ÊMANUAL 
ÊÊÊÊÊÊÊMANUALÊ=ÊreturnsÊtoÊÊÊÊÊÊÊÊscreenÊaŌerÊ1Êmin 
 

5ÊIntegraƟonÊofÊEnergyÊIndicator:ÊblinksÊatÊrateÊof 

 

 

AcƟve 
Energy 

  x1 
ReacƟve 
Energy 

  x2 
Apparent 

Energy 

  x3 
V/A/F/PF 

 

  x4 
PF &  

Phase Power 

  x5 
Total Power & 
Max Demand 

tOt 
ImpÊAcƟveÊEnergy 

kWh 

tOt 
ImportÊReacƟveÊEnergyÊ

kVArh 

tOt 
ApparentÊEnergy 

kVAh 

Phase 
VoltageÊ(L-N) 

V 
3P3W  1P2W 

Phase 
PowerÊFactor 

FrequencyÊÊÊÊHz 
1P2W 

tOt 
AcƟveÊPower 

kW 

x1ÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊtOt 
ExportÊAcƟveÊEnergy 

kWh 

tOt 
ExportÊReacƟveÊEnergyÊ

kVArh 

tOtÊ 
DualÊGenÊEnergy 

kVAh 
DisplaysÊonlyÊ
whenÊConfigÊ 
10Ê=Ê‘YES’ 

Phase 
VoltageÊL-L 

V 
 3P3W  1P2W 

Phase 
AcƟveÊPower 

kW 
1P2W 

tOt 
ReacƟveÊPower 

kVAr 

x2                          tOtÊ 
DualÊGenÊEnergy 

kWh 
DisplaysÊonlyÊwhenÊ
ConfigÊ10Ê=Ê‘YES’ 

tOtÊ 
DualÊGenÊEnergy 

kVArh 
DisplaysÊonlyÊwhenÊ
ConfigÊ10Ê=Ê‘YES’ 

PhaseÊ1 
ApparentÊEnergyÊ 

kVAh 
3P3W  1P2W 

Phase 
Current 

A 
3P3W  1P2W 

Phase 
ReacƟveÊPower 

kVAr 
1P2W 

tOt 
ApparentÊPower 

kVA 

Êx3ÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊPhaseÊ1Ê 
ImportÊAcƟveÊEnergy 
ExportÊAcƟveÊEnergy 
3P3W  1P2W      kWh 

PhaseÊ1Ê 
ImportÊReacƟveÊEnergy 
ExportÊReacƟveÊEnergy 
3P3W  1P2W       kVArh 

PhaseÊ2 
ApparentÊEnergyÊ 

kVAh 
3P3W  1P2W 

AvgÊVoltageÊÊÊVÊ 
tOtÊCurrentÊÊÊA 
FrequencyÊÊÊHz 

AvgÊPowerÊFactorÊ 

Phase 
ApparentÊPower 

kVA 
1P2W 

tOtÊMD 
AcƟveÊMaxÊDemand 

kW 

x4                  PhaseÊ2Ê 
ImportÊAcƟveÊEnergy 
ExportÊAcƟveÊEnergy 
3P3W  1P2W      kWh 

PhaseÊ2Ê 
ImportÊReacƟveÊEnergy 
ExportÊReacƟveÊEnergy 
3P3W  1P2W         VArh 

PhaseÊ3 
ApparentÊEnergyÊ 

kVAh 
3P3W  1P2W 

  tOtÊMD 
ReacƟveÊMaxÊDemand 

kVAr 

 x5                  PhaseÊ3Ê 
ImportÊAcƟveÊEnergy 
ExportÊAcƟveÊEnergy 
3P3W  1P2W      kWh 

PhaseÊ3Ê 
ImportÊReacƟveÊEnergy 
ExportÊReacƟveÊEnergy 
3P3W  1P2W         VArh 

   tOtÊMD 
ApparentÊMaxÊDemand 

kVA 

3P3W =  not displayed for 3P3W 
1P2W =  not displayed for 1P2W 

Rayleigh Instruments Limited (Head Office) 
RaytelÊHouse,ÊCutlersÊRoad,ÊSouthÊWoodhamÊFerrers,ÊChelmsford,ÊEssex.ÊCM3Ê5WA 
W: www.rayleigh.com E: sales@rayleigh.com  

Rayleigh Instruments Limited SP. Z o.o. (European Office) 
Ul.ÊAlejeÊJerozolimskieÊ214,ÊWarsaw,ÊPoland,Ê02-486 
W: www.rayleigh.pl E: sales@rayleigh.pl 


