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POWER QUALITY ANALYSERS



Accessories



Code



A1069



A1122



Mini Clamp 5A/1V (range 2A - 100A)



A1039



A1039



Connection cable for current clamp



A1037-M



A1037-M



Current transformer 5A/1V



A1033-M



Current clamp 1000A/1V



A1257



3-phase flexible current clamps 3000/300/30A/1V



A1198



Magnetic contact probe



S2014



Safety fuse adapter, 3 pcs



A1257



Flex Clamp 3000A/1V Ranges: 3000/300/30A



A1069 A1122



Code



Voltage: TRMS, peak, crest factor Current: TRMS, peak, crest factor Power: P, Q, S Unbalance, flicker measurement Harmonic and THD measurement Interharmonics Energy (P, Q, Forward/backward) Events (interruptions, swells, dips) Inrush currents Waveform/Inrush Transients recording Power quality analysis EN 50160 Recording of adjustable alarms Temperature measurement Power factor cos ɸ PC software (Included)



Standard Set



1-phase flexible current clamps Test probe/clip/leads



MI-2892



4 Ch Cat III / 1000V 4 Ch (Auto clamp detection) ✔ ✔ ✔ ✘ ✔ ✔ ✔ Display and Snapshot only ✘ ✔ 10 ✘ ✔ PowerView



4x 3000 / 300 / 30 A 



4x 3000 / 300 / 30 A 



5/5/5



Temperature probe
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Memory



Communication



Soft carrying bag



A1033-M



A1257 A1198



4/5/5 -



8GB SD supplied



8 MB internal



1



1



RS232, USB and Ethernet



PSU & Batteries



MI-2592



4 Ch Cat III / 1000V 4 Ch (Auto clamp detection) ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ 7 ✔ ✔ PowerView 3



S2014



RS232, USB



1



1



Description



Mini Clamp 100A/1V (range 2A - 100A)



A1257



RENTAL



PQA702



Windows 95/98 based software
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Data Recording: • Start measuring period: programmable from 00:00 to 23:59 Code Information • Data intergration time interval (10ms sampling) PQA700-R Hire charge per day programmable from 1-999s (15 min) • Data References: Date & Time PQA700-H Unit for hiring with Portable Quality Analyser • Available memory: 1 MB Ram Portable Power Quality Analyser Parameters: • Measurement of all electrical variables, harmonic analysis • Instantaneous: W, VA, VAr, V, A, TPF, DPF, Hz and other parameters. Includes printer, carry case and • Max demand: W, VA, A, programmable 1 to 60m accessories. • Automatic calculation of kVAr necessary to • Printer: Impact Dot Matrix, paper width 54mm compensate low PF • Power Supply: 230VAC ±15% plus internal rechargeable • Maximum and minimum calculations (single phase battery (Life: 1 hour) and system variables): W, VA, VAr, V, A, DPF, TPF, • Carrying case/weight: 160 x 340 x 510mm / Instrument: Hz, THD, THD odd, THD even (THD is considered 3.7kg, the whole set: 10kg for both current and voltage) • Energies: +Wh, -Wh, +VArh, -VArh +VAh, -VAh (also Standard accessories included: • 4 voltage-measuring cables, length 3m by time period) • 1 RS232 cable + 9-25 pole adaptor • FFT analysis (harmonic distortion): histogram • 1 power supply cable indication up to 50th harmonic, numerical and • 1 analysis software (PqaSoft) percentage indication of harmonic content of both voltage and current. THD, THD odd, THD even and • 1 instruction manual (English, Italian & Spanish) Compulsory separate insurance is required. single harmonic measurement.



MET



ELECTRICAL INSTALLATION SAFETY TESTERS



Code



Description



Measurement Type



MI-3100-SE



Eurotest EASI



AUTOSEQUENCE ® Testing Sequences Voltage



Auto TT (U, Zln, Zs, Uc), TN/RCD (U, Zln, Zs, Rpe), TN ✔ (U, Zln, Zlpe, Rpe) 3 phase TRMS & Frequency & Phase Sequence 


Code



A1018-M



Current clamp (Low range,leakage)



A1401



Tip commander (3-wire)



A1391



AC/DC Current clamp



A2026



Earth 20m set, 3 wire



MET



✔ 1.5m ✘ ✔ ✔ ✘ ✘ ✘



MI-3102H-BT



MI-3108



MI-3125-BT



Eurotest XE 2.5 kV ✔



Eurotest PV ✘



Eurotest COMBO ✘












✘



✔



✘



✔ ✘ ✘ 1/1/1/1 ✔



✔ ✔ ✔ 1/1/o/o ✔



✔ ✘ ✘ 1/1/1/1 ✔



✘ (Optional)



✔



✘



3/3/4 2 4m Test lead 3 x 20mTest lead 2 x Test rod ✔ X 1.5m ✔ ✔ ✘ ✘ ✘



3/4/4 ✘



3/3/3 ✘



✘



✘



2 1.5m ✘ ✔ ✔ ✔ ✔ ✔



1.5m ✘ ✔ ✔ ✘ ✘ ✘



A1153



Test lead, black, 20m



A1378



Eurotest PV Remote for MI-3108



A1436



Bluetooth dongle
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ELECTRICAL MULTIFUNCTION ANALYSERS Multifunction Meters



EMM-UD3H



EMM-UD3HP



Voltage V (Σ, L1, L2, L3, L12, L23, L31)



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



Current / (Σ, L1, L2, L3)



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



Neutral Current (In)



✔



✔



✔



Isolated Current Inputs (3 x 5A CT)



✔



✔



✔



Power Factor P.F. (Σ, L1, L2, L3)



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



Active Power P (Σ, L1, L2, L3-average-max)



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



Reactive Power Q (Σ, L1, L2, L3-average-max)



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



Apparent Power S (Σ, L1, L2, L3-average-max)



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



Active & Reactive Energy Positive +Wh, +Varh (Σ, L1, L2, L3)



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



Active & Reactive Energy Negative +Wh, +Varh (Σ, L1, L2, L3)



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



EMA-90 EMA-90H



Active & Reactive Energy subdivided in 4 time bands of 10 periods program (max 8 daily/hourly) Frequency



EMM-4H



Direct up to 750 Vmax or VT



EMA-96



EMM-4



Voltage Inputs



Code



✔ ✔



✔



✔



Total Harmonic Distortion THD In Volts (L1, L2, L3)



✔



✔



✔



% THD in current (L1, L2, L3)



✔



✔



✔



Numerical Harmonic Analysis



✔



Graphic Harmonic Analysis visible directly on display



✔



Temperature & phase sequence



✔



✔



✔



Additional Inputs Parameters



✔



✔



✔



Internal Clock Calendar



✔



✔



✔



Graphic Visualisation



✔



✔



Maximum instantaneous values (I, ΣP, ΣS)



✔



✔



✔



Average Values (avg) I1, I2, I3, ΣP, ΣQ, ΣS, ΣP.F



✔



✔



✔



Maximum Average Values (max. demand) I1avg, I2avg, I3avg



✔



✔



✔



Maximum Average Values (max. demand) I1avg, I2avg, I3avg, ΣPavg, ΣSavg



✔ ✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔Only



Maximum Average Values Forecast (max. demand forecast) (ΣPavg, ΣQavg, ΣP.F.avg)



✔



Analogue Output 0/4-20mA



✔



Serial Outputs RS485/RS232



✔



✔



✔



Communication Protocol ASCI



✔



✔



✔



Communication Protocol MODBUS/RTU



✔



✔



✔



Communication Protocol PROFIBUS/DP (with external module)



♦



♦



♦



Digital outputs (for alarm max & min, re-emission energy pulse)



2



2



2



Digital inputs (per energy pulse counter or synchronisation)



2



2



2



✔



✔



✔



✔ (P, Q)



✔



✔



Internal Memory 128kb Max Demand P,Q,S Optional Software Auxiliary Supply ✔ = Standard ♦ = Optional
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DIN (3m)



EMM-U4H485



72 x 72



EMM-U4HP



96 x 96



EMM-U4H



96 x 96



EMM-4HP485A



Size



Input Range: 500V max



EMA-90H



EMM-4HP485



EMA-90



EMM-4HP



EMA-96



✔



✔



✔



✔



✔



✔



✔



✔



✔



Pulse



NRG-* 90-250VAC/DC



110/230/400V



400V



400V



• Supervision and control software type NRG for managing, from a PC, of the data generated from the analysers EMA series, multifunction meters EMM series or energy meters EMC series. The software is very intuitive and simple to use. *Specify number of users with order: 2, 4, 8, 16, 32, 64, 128



DPM



NETWORK ANALYSER Size: 96 x 96mm 5A CT-Driven



MPR-50



Measured Parameters



Voltage (L-L)(L-N) Avg. Voltage (L-L)(L-N) Currents (IL) (IN)(ƩI) Cosɸ Frequency (Hz) Powers (P)(Q)(S)(ƩP)(ƩQ)(ƩS) Power Factor (PF) Active Energy-Import/Export (kWh/MWh) Reactive Energy Capacitive/ Inductive (kVArh/MVArh) Max / Min Values



EPM-07S



MPR-63



MPR-53



MPR-53S



MPR-53CS-96



MPR-50



MPR-60S



MPR-63



MPR-63-42



✔



✔



✔



✔



EPM-07-96 EPM-07S-96 MPR-53-96 MPR-53S-96 MPR-53CS-96 ✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



Features



% THD-I, THD-V 2nd-31st Harmonics Alarm Contact Digital Input Energy Pulse Output RS-485 Comm 0(4)-20mA Output Memory Real Time Clock Type Display Dual Energy Meter 6 Diff. Calc. Methods /5A Ct-Driven Digital Hour Counter Pulse Counter Supply Voltage Size



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔ (x2)



LCD



✔



✔



✔



✔



✔



✔



LCD



LCD



LCD



✔



✔



✔



✔



LED



LED



LED



LED



LED



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔ ✔ ✔



85-265VAC/DC, 50/60Hz



230VAC ±10%, 45-65Hz 96mm x 96mm



Communication Accessories - See also GEM-15 (page 250) & ENTBUS Software (page 242) Ethernet to RS-485 Modbus Gateway RS-485 to USB Converter Description Code Description Code Ethernet to Modbus gateway for communication between PC and EMG-02 RS-USB2 • RS-485 to USB converter EMG-12



Modbus compatible devices. (2 online connections)



Ethernet to Modbus gateway for communication between PC and Modbus compatible devices (up to 32 online connections)



Features: • Network interface 10/100 Mbps (auto-negotiate) • 300-115200 bps baud rate (on serial port) • Power supply: 9-24V AC/DC



GEM 10 GPRS Gateway GEM-10 GPRS/Modbus Gateway (modem) enables access to devices that Code Description • GPRS / Ethernet / RS-485 communicate with Modbus protocol over GEM-10 Modbus Gateway • Ports: Modbus (Terminal) Mini USB Ethernet (RJ45) • GPRS Quadband



GPRS or Ethernet networks. With GEM10, users can perform Modbus TCP communication over GPRS or Ethernet as well as use these two connection options as backups for each other.



DPM DPM



RS-USB2



for communication between PC & Modbus compatible devices. • USB 1.1 and USB 2.0 support • 300-115200 bps baud rate (auto-detect) • Powered from USB port



RS-485 Repeater Code Description RPT-1 RS-485 to RS-485



Repeater for long distance (600m) or more than 32 devices • Variable transfer rate 300-115200Bps • Variable Data Format



4



MODULAR ENERGY METER (kWh) • DIN Rail Mount • Operating Temp: -20 to 50°C



c/w tamper-proof terminal seal



Code



ES-32L



Supply Voltage Un Current, (I max) Operating Current Frequency Operating Voltage Power Consumption Precision accuracy class Pulse transmission Recorded harmonics Size: 1M = (17.5mm) Digits



230VAC 5 (32)A 0.02-32A 50/60Hz 230VAC 


c/w 80A CT



ES-80L



CONTAX 2511 230VAC 5(25)A 0.02 to 25A 50/60Hz 195 to 253V 0.5VA Class 1 Type SO Until 7kHz 1m 5+1



230VAC 40 (80)A 0.08-80A 50/60Hz 230VAC 


CONTAX 3221 230VAC 5(32)A 0.02 to 32A 50/60Hz 195 to 253V 0.5VA Class 1 Type SO Until 7kHz 2m 5+1



CONTAX 6521 230VAC 10(63)AØ 0.04 to 65A 50/60Hz 195 to 253V 0.5VA Class 1 Type SO Until 7kHz 2m 5+1



ENERGY METERS



kWh Indicator



PM-KW1



0-99kW Indicator • c/w 16A Plug & Socket • Ideal to check your kW usage from generator etc.



1 x kWh 1C15WP



2 x kWh 1C15WP2



3 Phase 400V + N kWh Meter C/T Ratio selectable by DIP Switch



Selectable Primary CT Current: 5, 10, 15, 20, 25, 30, 40, 50, 60, 75, 80, 100, 120, 150, 200, 250, 300, 400, 500, 600, 750, 800, 1000, 1200, 1250, 1500, 1600, 2000, 2500, 3000, 4000, 5000, 6000



1C15WRP



kWh and kVARh 3 Phase 400V + N Indication (Active and Reactive Power) • 7 Digit Electro-mechanical display • Accuracy: 2% (kWh) 3% (kVARh)



• 7 Digit Electro-mechanical display • Accuracy: 2% • Pulsed Output



Multi-Functional Energy Meters Code



ELF3234
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Displayed Parameters



W, Wh or VA, VAh or VAR, VARh or PF



ELF3234-3



W, Wh, PF or VA, VAh,PF or VAR, VARh, PF



ELF3259



V, A, F



DPM



• Inputs (V), 110 or 400VAC (L-L) Range: 80-500V 3 Phase 4 Wire • Input (I) 1A or 5A programmable • Supply Volts: 80-270VAC @ 3VA • Accuracy: 2% for VARh All others: 1% • Phase wise & total RMS for power, total for Energy Meters • 10 year back-up of integrated data • VA function selectable 3D or Arithmetic • V shows all Line-Line, Line-Neutral, Individual & Average Voltages • Amps shows all line current & average current • Size: 96 x 48 x 40(D)mm



ENERGY METERS Rotating Disc kWh Meters 1-Phase 230V Range HX12D-40 10-40A HX12D-60 15-60A HX12D-80 20-80A



3-Phase 380V+N HX34D-80 HX34D-100 HX34C 



Size (mm): 160H x 122W x 126D



HX12D-40/60



HX34



1-Phase 230V DDS223-30 DDS223-63 DDS722-100 3-Phase 400V+N DTS722-60 DTS722-100



DDS722-100



Range 



5-30A 5-63A 5-100A 



Range 



30-100A CT-5A



Size (mm): 260H x 170W x 135D



Digital kWh Meters



DDSF223-30 DDSF223-63



DTS722-60/100



Size Pulse/kW



1-Phase 230V



DDSF223-30 DDSF223-63 DDSF722-60 3-Phase 400V+N DSS722-5 DSS722-60 DSS722-100



1m 2000 2m 2000 3m 800



Size Pulse/kW



5-60A 6m 5-100A 6m • 1m=17.5mm Wide • Pulsed output 3200 Imp/kWh • Class 1



20-80A



• 6 Digit register • Metal Base and Polycarbonate cover • Lower bearing is magnetic suspension type



Mechanical Counter kWh Meters



DDS223-30 DDS223-63



Range



320 160



DDSF722-60



DSS722-5/ 60/ 100



Range Size Pulse/kW 5-30A 1m 2000 5-63A 2m 2000 5-60A 3m 1600



Range Size Pulse/kW 1.5-5A (CT) 6m 1600 5-60A 6m 320 5-100A 6m 160



Advanced Three Phase Electronic Revenue Meters and Modem



Features and Benefits



Code



General Specifications Accuracy Class Nominal Voltage Frequency Current Auxiliary Option Battery Dimensions L x W x D I/O's Passive Inputs Outputs Communications Optical Port Modem Port Extended Comms



MK6E-RS485



MK10E-RS485



0.2s 57 - 240VAC (L-N)



0.5s 57 - 240VAC (L-N)



50Hz CT 5 (20)A 100-259V AC/DC. Change over, phase priority External 3.6V 700mAh External 3.6V 700mAh + Type B Supercap 262 x 175 x 95mm 2 x 110V 2 x 240v BOSFET outputs



2 x 110V 2 x 240v BOSFET outputs



Time of Use • 8 rates and unified rate • Separate import and export Registers • Up to 200 programmable special days • Daily, Weekly, Monthly, Yearly • Block or Rolling Maximum Demand • Time of Maximum Demand • Previous Periods Measured Energy Values • Import/Export Wh, VArh and VAh • Absolute Wh, VArh and VAh • Per Quadrant Wh, VArh and VAh • Phase A, B, C or Total Other Measured Values • Power: W, VAr and VA • True RMS Voltage/Current (3PH) • Power Factor, Frequency, Phasor Angles Power Quality Indication • Total Harmonic Distortion • Unbalance (MK6E) • Harmonics (MK6E) • Sequence Components (MK10E) • Waveform Display (MK10E)



Flag Port Flag Port RS232 with 1 x RJ45 (Modem PSU) RS232 with 1 x RJ45 (Modem PSU) Sag / Swell • 5 Cycle Resolution RS485 (2 x RJ45) and RS232 (DB25) • Records Details of Excursion Accessories & Remote Monitoring • Programmable Trigger Levels



Code EWM100 EDMI-OPTO EWM100-SIM EDMI-RMM



Description



GSM/GPRS Modem Opto Coupler GSM/GPRS Modem c/w SIM Card. Ready for Web Monitoring Monthly Remote Monitoring Subscription Charge



DPM



Display • Up to 60 User-Defined Screens of any Meter Parameter
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NETWORK ANALYSER



I/O Modules for MPR-4



Class: 0,5 For remote monitoring equipment, see page 236.



Measured Parameters



Voltages (L-N)(L-L) Avg. Phase-Neutral V Avg. Phase-Phase V Phase Currents (IL) Neutral Current (IN) Total Current (ƩI) Cosɸ Frequency (Hz) Power (P)(Q)(S)(ƩP)(ƩQ)(ƩS) Power Factor (PF) Active Energy-Import (kWh/MWh) Active Energy-Export (kWh/MWh) Reactive Energy Inductive (kVArh/MVArh) Reactive Energy Capacitive (kVArh/MVArh) Apparent Energy (kVAh/MVAh) Max/Min Values / Max Demand



MPR-2



I/O Module for MPR-4



MPR-4



MPR-3



MPR-24 MPR-25S-22 MPR-26S-23 MPR-27S-23 MPR-28S-32 MPR-32 MPR-34S-11 MPR-45S MPR-46S MPR-47S ✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



MM-102



2 x Digital Outputs 5-24VDC



MM-002



2 x NO Relay Contacts 250VAC/5Amp



MM-122



2 x Digital Inputs



✔



✔



✔



✔



✔



1-51



1-51



1-51



✔



✔



✔



✔



✔



✔



2



2



2



2



2



2



2



2



1



Optional. See I/O Modules



1



Optional. See I/O Modules



5-24VDC



MM-202



2 x Analogue Outputs 0/2 - 10V or 0/4 - 40mA



MM-144



4 x Digital Input



4 x Digital Outputs ✔



1-51



✔ ✔



✔



✔



✔



✔



Optional. See I/O Modules ✔ ✔ ✔



✔



✔ ✔



16MB



16MB



16MB



✔



✔



✔



✔



Optional. See I/O Modules



✔ ✔



✔



Optional. See I/O Modules



✔



4MB



4MB



4MB



✔



✔



✔



✔



PTC/TC ✔



✔



✔



Optional. See I/O Modules ✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



Optional. See I/O Modules 85-300VAC/DC



185-265VAC, 45-66Hz



DIN 4 Rail Mount



72mm x 72mm



45-265VAC/DC 96mm x 96mm



5-24VDC



MM-340



4 x Thermocouple input 2 x RTD(2,3,4 wire)



1 x Digital input 5 - 24V



1 x Digital output 5 - 24V Advantages • Compact design (50mm depth) • Modular I/O for added flexibility • Wide supply volts range • Large 16MB internal memory • Harmonic measurement up to 51st (MPR-47S) • Voltage & Current imbalance measurement (MPR-47S)



Remote Monitoring Software - For more info see Entes Short Form Catalogue. Code Description ENTBUS PLUS-5 ENTBUS PLUS-10 ENTBUS PLUS-25 ENTBUS PLUS-50 ENTBUS PLUS-75 ENTBUS PRO
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5-24VDC



2 x Digital Outputs



Features



% THD-I, THD-V 2nd-31st Harmonics Alarm Contact Digital Input Digital Output Relay Output Energy Pulse Output RS-485 Comm (page 236) 0(4)-20mA Output Memory Real Time Clock Temperature Current/Voltage Imbalance Tariffs /5A Ct-Driven Digital Hour Counter Pulse Counter Supply Voltage Size



MM-120



2 x Digital Inputs



DPM DPM



Remote Monitoring Software Max. 5 Devices Remote Monitoring Software Max. 10 Devices Remote Monitoring Software Max. 25 Devices Remote Monitoring Software Max. 50 Devices Remote Monitoring Software Max. 75 Devices Remote Monitoring Software 100+ Devices



PREPAID METERS FOR SUBMETERING Landis + GYR Prepaid Meters - with vending solutions operated by CitiQ Prepaid



Type



Single Phase



Code



CP-GEM-LITE



Voltage Pulses/kWh Current Communication



Single Phase Din Rail Mount



3 Phase



Wired Remote Keypad



PLC Single Phase DIN Rail Mount



PLC Remote Keypad



10-PR300*



10-P358



20-00561



10-G008*



10-G009



120-230VAC 1000 80A -



*Order Keypad Separately.



230VAC 1000 80A 2-Wire for Remote Keypad 20-00561



230VAC 1000 100A per Phase 2-Wire for Remote Keypad 20-00561
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5



OWNER



12V 2-Wire connection from meter: 10-P358 or 10-PR300



2



1



Owner pays Council / Eskom



Repays electricity collected to owner (monthly via EFT)



230VAC 1000 80A Power Line Carrier



Sublet 2 Sublet 1



230VAC Power Line Carrier



3



PURCHASE TOKEN Citiq margin of 9.25% of token value added to owner’s tarrif



Existing Council / Eskom meter (can be Prepaid)



PAYMENT CHANNELS Merchant fees apply except to Citiq Prepaid EFT or Cash Deposit
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W ire les s



Conlog Prepaid Meters - With Vending Solutions operated by Ekhwesi Energy



Code



BEC23PE



BEC23PL*



BEC44PL(T)



Voltage 220-240V 220-240V 220-240V Current 80A 80A 20A Type Single Phase Single Phase Single Phase Protection 5kA surge arrestor 5kA surge arrestor Features On Board Keypad On Board Keypad Split unit with wired keypad c/w 20A DP circuit c/w tamper detection breaker * For meters with built-in tamper detection add (T) to code



Customer Managed



WBEC44PL(T)



380-420V 220-240V 100A 80A 3 Phase Single Phase 5kA surge arrestor Split unit with wireless On Board Keypad c/w tamper keypad c/w tamper detection detection



Paper tokens - used if a customer has 1 or 2 meters. They are generated for each meter (tokens are meter specific) which will be sold directly to the tenant. Scratch cards - used if a customer has multiple meters and for a customer who wants to manage their own revenue collection. The scratch cards come in denominations of R50, R100 and R200. Self Managed Software Option - Property managers/landlords with large portfolios have the option of making use of our unique, in-house vending software which they can access on site, manage, generate and print tokens.



Pre-Payment kWh Meters Code Description DDSY238-60 Single Phase DTSY238-60 3-Phase;4-Wire 400V+N DTSY238-80 3-Phase;4-Wire 400V+N DTSY238-500 3-Phase;4-Wire 400V+N



BEC32PL(T)



BEC62PL(T)



380-420V 100A 3 Phase 5kA surge arrestor Split unit with wired keypad c/w tamper detection



BEC33HC



380-420V 250A 3-Phase Split unit with wired keypad



Ekhwesi Managed Vending & Revenue Collection



• Ekhwesi collects cash on landlord's behalf • Service fee recovered in the transaction when the end user purchases a token. • All vending related funds collected during the month are deposited into the landlord's nominated account after month-end. • Offer tenants 24/7/365 access to vending through their preferred medium, retail, online, banking and mobile apps. • Ekhwesi handles all tenants vending related enquiries at our dedicated call centre.



Amps Output Pulses



15-60A 1600/kW 15-60A 200/kW 20-80A 100/kW 5A/CT 800/kW • Power failure memory • Coded card for fraud protection • Direction of power indication • Software requires Windows XP© • Anti-theft function or Windows 7©



DPM



Accessories Code DDSY-C DDSY-P



DDSY-C



Description



Pre-payment Card Card readers c/w program software



DDSY-P
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POWER FACTOR METER



Digital Power Factor Meter Code



Size



ECR-3-72 ECR-3-96



72 x 72 96 x 96



Operating Voltage



230VAC ±10% 230VAC ±10%



Accuracy



CT-Ratio



Range



Display



1% ±1 digit 1% ±1 digit



.../5A .../5A



0.00-0.99 0.00-0.99



4-digit 14.2mm high 4-digit 14.2mm high



• Non-flammable enclosure • Flush mounting with rear terminals



ENERGY METERS Input Range 500V max DIN Width 1m = 17.5mm



Code



96 x 96



EMC-3B



Code



DIN Width 6m



EMC-D3B



EMC-D3B485



Active Energy + kWh



EMC-3B



EMC-D3



EMC-3B485



✔



✔



Reactive Energy + kVArh



✔



✔



Apparent Energy + kVAh



✔



✔



Active Energy + kWh 2 Time Bands



✔



✔



Reactive Energy + kVArh 2 Time Bands



✔



✔



Average Values (avg) I1, I2, I3, ΣP, ΣQ, ΣS, ΣP.F



✔



✔



Maximum Average Values (max. demand) I1avg, I2avg, I3avg, Σpavg, Σsavg



✔



✔



Digital Input



✔



✔



Digital Outputs (Alarm or Pulse re/emission)



✔



✔



x



Serial Output RS485 (Modbis RTU) Auxiliary Supply



✔ 110/230/400V



WIRELESS POWER DISPLAY UNIT 1-Phase Kit Code AML-1208



Description



• 1 x Current sensor • 1 x Sender unit



• 1 x Display unit • 4 x Batteries



• 1 x User Manual • 1 x Desk Stand



3 Phase - *Add 2 x Current Sensor (AML-CS) + AML-1208 Description



Code AML-CS AML-SU



Current Sensor Sender unit c/w current sensor Monitor your own electricity and save power and money!



With the standard electricity In-Home-Display unit, you can clip the current sensor around the electricity meter's live feed supply so that it measures the total electrical power entering your home or office. Power consumption will be recorded and transmitted to the display unit wirelessly. The following features are provided also: • Dual battery system is used to extend operation period and to prevent data loss during battery changing • Indicate cost alert level by Tri-colour LED • Display temperature and current time • Clock alarm and cost alert level setting • Monitor up to 8 sensors (AML-SU) • Supports >30m RF transmission This product is a semi-portable communication product for use in the domestic market. You can view the instant electricity consumption, cost-up-tocurrent-hour and records (e.g. hourly, daily, weekly, and monthly) as well as estimated CO² emissions produced. Transmitting frequency 433mHz.
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DPM



POWER FACTOR CONTROLLERS D



DE



EN



T EX



E



NG



RA



For remote monitoring equipment & software see page 236 & 242.



Features



Capacitor Steps Size (mm)



Basic



Basic



RG-6T



RG-8T



6



8



Basic + Alarm Comms + Alarm Basic



RG-8B RG-8BS RG-12T 8



144 x 144 144 x 144 96 x 96



Smart Switching



8



96 x 96



✔



Phases Monitored



12



Dual Target Cosφ Auto Setup



RS-485 Communication Thermal Control



Compensation of Individual Phases



Basic



ED8-96



RG3-12CST



12



✔



12



144 x 144



144 x 144



✔



✔



3 Phase, 3 Current Transformer



3 Phase Capacitor



THD Protection



RG3-12CS



144 x 144



1 Phase, 1 Current Transformer



Capacitor Type



With/Without Temp. Control Comms + Alarm



1 or 3 Phase



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔(Int.)



✔(Int.)
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96 x 96 1 Ph, 1 CT



3 Phase Capacitor



✔ ✔(Ext.)



✔



✔



Visual Alarm Indication



✔



✔



✔



✔



✔



✔



✔



✔



Phase - Neutral Voltages (VLN)



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



Individual Current/Voltage Harmonics -



✔



✔



✔



✔



Total Harmonic Distortion



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



✔



Measured Values Phase Current (I) Cosφ



Active Power (P)(Q)(S) up to 19th



(THD V)/(THD I)



3-Phase Currents (I)



Total Power (ΣP)(ΣS)(ΣQ)



Active Energy - Import/Export (kWh)



Capacitive Reactive Energy (kVArh C) Inductive Reactive Energy (kVArh L)



ANTI-HARMONIC PF COMPONENTS



Cylindrical 3-Phase Capacitors for Harmonic Filter Applications Current Rated kVAr at Code A Voltage 440V 400V



30 440V C440-330-RC As per standard units except for the following • VTHD Max 7% • ITHD Max 30% • Patented over pressure disconnection



De-Tuned Anti-Harmonic Reactors 400V Application Rated Code Voltage Voltage AHR-08 AHR-17



380-415V 380-415V



440V 440V



25



μH 855 1711



46A



440V Cap



60kVAr 30kVAr



Wire Size



25mm2



ØxH mm



136 x 300



Dimensions (mm )



230H x 250W x 156D 230H x 250W x 165D



Weight 23kg 25kg



When used in conjunction with the above RTR capactitors, these provide the most efficient reactive compensation in harmonic conditions.VTHD 


T
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WARNING: all PFC systems require p  rotection against harmonics, generated by such devices as variable speed drives and UPS’s, and transient surges including lightning.



POWER FACTOR CORRECTION CAPACITORS



Technical Characteristics



• Standards: • Capacitance Tolerance: • Frequency: • Temperature Range Operating: • Dielectric Losses: • Total Losses: • Maximum over voltage: • Maximum over current: • Maximum THD Voltage: • Maximum THD Current: 



• Discharge Resistance: • Dielectric: • Voltage test between terminals: • Voltage test terminals to case: • Terminal Type: • Inrush Current: • Protection: • Humidity: • Expected Life: • Altitude: 



IEC 30831-1/2, EN60831-1/2 -5 +10% 50Hz (60Hz on request) -25°c + 55°c ≤ 0.2 W/kVAr ≤ 0.45 W/kVAr 1.1 x Un 1.5 x In 2% 25%



Cylindrical 3 Phase Power Factor Capacitors Code



Connected



Disconnected



C440-010 C440-015 C440-020 C440-025 C440-030 C440-040 C440-050 C440-075 C440-100 C440-125 C440-150 C440-200 C440-250 C440-300 C440-350 C440-400 C440-500



Code



Ideal for use with harmonic filters • Terminals – clamp type • Mounting via stud • Overpressure disconnection • Discharge resistors fitted Manufactured to EN60831-1/2



D2800 C550-75 C550-100 C550-125 C550-150 C550-200 C550-250 C550-300 C550-400 C550-500



Rated Voltage 440V



440V 440V 440V 440V 440V 440V 440V 440V 440V 440V 440V 440V 440V 440V 440V 440V 440V



1 1.5 2 2.5 3 4 5 7.5 10 12.5 15 20 25 30 35 40 50



kVAr at 400V 0.8 1.2 1.5 2 2.5 3 4 6 8.5 10.5 13 17 22 26 29 36 40



Rated kVAr at Voltage 550V 400V



550V 550V 550V 550V 550V 550V 550V 550V 550V 550V



5 7.5 10 12.5 15 20 25 30 40 50



2.6 4 5.3 6.6 7.9 10.6 13.2 15.9 21.1 26.4



Incorporated Metallized polypropylene film 2.15 x In 2sec 3kV for 10 sec AC Screw Clamp Up to 200% IP20, Indoor Mounting Max 95% 120 000 Hrs (Temp. level C) Max. 2000 above Sea Level



Size (mm) Øx H



Current per phase



Backup Fuse



Wire Size



Current A



Backup Fuse



Wire Size



4mm2 4mm2 4mm2 4mm2 6mm2 6mm2 10mm2 10mm2 16mm2 25mm2



70 x 215 85 x 215 85 x 215 100 x 215 100 x 215 100 x 300 120 x 300 120 x 300 136 x 300 136 x 300



Current Backup per Phase Fuse



Wire Size



Dimensions mm



1.3A 1.9A 2.5A 3.2A 3.8A 5.0A 6.3A 9.7A 13A 17A 20A 26A 33A 39A 46A 58A 65A



3.7A 5.6A 7.5A 9.3A 11.2A 14.9A 18.6A 22.4A 29.8A 37.30A



2A 4A 4A 6A 6A 8A 10A 16A 20A 32A 32A 40A 50A 63A 80A 80A 100A



6A 10A 16A 16A 20A 25A 30A 40A 50A 60A



2.5mm2 2.5mm2 2.5mm2 2.5mm2 2.5mm2 2.5mm2 2.5mm2 6mm2 6mm2 6mm2 6mm2 10mm2 16mm2 16mm2 25mm2 25mm2 50mm2



70 x 215 70 x 215 70 x 215 70 x 215 70 x 215 70 x 215 70 x 215 85 x 215 70 x 215 85 x 215 85 x 215 100 x 215 120 x 215 120 x 215 136 x 215 136 x 215 136 x 300



Size (mm) Øx H



3 Phase Capacitors – Steel Enclosed Type Code



• Terminals – stud type •D  ischarge resistors fitted •M  anufactured to EN60831-1/2
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R0440-050 R0440-075 R0440-100 R0440-125 R0440-150 R0440-200 R0440-250 R0440-300 R0440-350 R0440-400 R0440-450 R0440-500 R0440-600 R0440-700 R0440-800



Rated Voltage 440V 440V 440V 440V 440V 440V 440V 440V 440V 440V 440V 440V 440V 440V 440V



kVAr at 440V 400V 5 7.5 10 12.5 15 20 25 30 35 40 45 50 60 70 80



T



4 6 8.5 10.5 13 17 22 26 29 35 38 44 52 60 70



6.5A 9.7A 13A 16A 20A 26A 33A 40A 46A 52A 58A 66A 79A 92A 105A



10A 16A 20A 25A 32A 40A 50A 63A 80A 80A 100A 100A 125A 160A 160A



2.5mm 4mm 4mm 6mm 10mm 10mm 10mm 16mm 16mm 25mm 25mm 50mm 70mm 70mm 95mm 2 2 2



2 2 2 2 2 2 2 2 2 2 2



H x A x P



2



300 x 115 x 115 300 x 115 x 115 300 x 115 x 115 300 x 115 x 115 300 x 115 x 115 425 x 165 x 150 425 x 165 x 150 425 x 165 x 150 425 x 165 x 150 425 x 165 x 150 425 x 165 x 150 425 x 165 x 150 425 x 320 x 150 425 x 320 x 150 425 x 320 x 150



W N NE SIG E D



AUTOMATIC POWER FACTOR CORRECTION SYSTEMS



Wall Mounting Automatic PFC Systems - 25-180 kVAr • Fan cooled, thermostatically controlled • Capacitors mounted within cabinet. • Electric Orange cabinet supplied as standard. • External CT to be ordered separately. • Now available with comms for remote management



Standard Code VM-025 VM-040 VM-050 VM-060 VM-070 VM-090 VM-100 VM-120 VMW-150 VMW-180



Effective kVAr @ 400V



With Comms -



Steps @ 440V 2 x 12.5 + 1 x 5 1 x 25 + 1 x 25 + 1 x 10  1 x 25 + 1 x 20 + 1 x 12.5 1 x 30 + 1 x 25 + 1 x 15 2 x 30 + 1 x 20 2 x 35 + 1 x 25 + 1 x 12.5 2 x 40 + 1 x 20 + 1 x 12.5 3 x 40 + 1 x 15 3 x 36 + 1 x 29 + 1 x 13 5 x 36



25 41 49.5 61 69 90.5 99.5 121 150 180



VMC-070 VMC-090 VMC-100 VMC-120 VMWC-150 VMWC-180



Size (mm) H x W x D



750 x 550 x 320 750 x 550 x 320 1000 x 800 x 320 1000 x 800 x 320 1000 x 800 x 320 1200 x 800 x 320 1200 x 800 x 320 1200 x 800 x 320 1200 x 800 x 320 1200 x 800 x 320



Plug-In Automatic PFC Systems - 150-660 KVAr • • • •



Fan cooled, thermostatically controlled Plug-in floor standing design - fast track supply, quick controller Top or bottom cable entry Comms version includes Network Analyser complete with GPRS/ Ethernet/ Modbus communication module. • Data is remotely acquired for all electrical parameters including PFC performance. • The Comms version is designed to accomodate an unbalanced load and requires 3 external CT’s, to be ordered separately.



Standard Code



With Comms



VMP-150 VMP-180 VMP-210 VMP-240 VMP-270 VMP-300 VMP-330 VMP-360 VMP-420 VMP-480 VMP-540 VMP-600 VMP-660



VMPC-150 VMPC-180 VMPC-210 VMPC-240 VMPC-270 VMPC-300 VMPC-330 VMPC-360 VMPC-420 VMPC-480 VMPC-540 VMPC-600 VMPC-660



Spare Plug - In Steps



Effective Expan- Effective Steps kVAr sion @ 440V @ 400V kVAr 140 174 207 231 260 289 318 339 405 463 521 579 636



30 30 60 30 60 60 60 60



3x50 + 1x17 3x52 + 1x26 3x60 + 1x36 2x60 + 2x52 + 1x17 4x60 + 1x36 4x60 + 1x45 + 1x17 5x60 + 1x29 5x60 + 1x36 + 1x17 6x60 + 1x45 + 1x17 7x60 + 1x36 + 1x26 8x60 + 1x36 + 1x26 9x60 + 1x36 + 1x26 10x60 + 1x36 + 1x26



Size (mm) H x W x D



1800 x 650 x800 1800 x 650 x 800 1800 x 650 x 800 2000 x 650 x 800 2000 x 650 x800 2200 x 650 x 800 1800 x 1300 x 800 1800 x 1300 x 800 1800 x 1300 x 800 2000 x 1950 x 800 2000 x 1950 x 800 2200 x 1950 x 800 2200 x 1950 x 800



• All sizes 200mm high • Fully equipped with capacitors, contactors, fuses plus plug-in power stabs and control plug.



Code VMB-17 VMB-22 VMB-26 VMB-30



Effective KVAr @ 400V 17 22 26 30



kVAr steps @ 440V 20 25 30 35



Code VMB-34 VMB-44 VMB-52 VMB-60



Effective KVAr kVAr @ 400V @ 440V 40 50 60 70



34 44 52 60



T2
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ANTI-HARMONIC PFC



Anti-Harmonic PFC Plug-In Systems Code



Code with kVAr at 400V Comms



Steps



Step values 25kVAr



@400V 50VAr



Dimensions H x WxD



2 2 1600 x 800 x 600 VMPH-150 4 VMPHC-150 150 1 3 1600 x 800 x 600 VMPH-175 4 VMPHC-175 175 2 3 1850 x 800 x 600 VMPH-200 5 VMPHC-200 200 1 4 1850 x 800 x 600 VMPH-225 5 VMPHC-225 225 2 4 2050 x 800 x 600 VMPH-250 6 VMPHC-250 250 2 5 1600 x 1600 x 600 VMPH-300 7 VMPHC-300 300 2 6 1600 x 1600 x 600 VMPH-350 8 VMPHC-350 350 2 7 1600 x 1600 x 600 VMPH-400 9 VMPHC-400 400 2 8 1600 x 2400 x 600 VMPH-450 10 VMPHC-450 450 2 9 1600 x 2400 x 600 VMPH-500 11 VMPHC-500 500 0 12 1600 x 2400 x 600 VMPH-600 12 VMPHC-600 600 Connect ready Automatic Power Factor Correction Systems where harmful harmonics exist as caused by UPS, VSDs and other similar devices. It is always recommended that a detailed site analysis be undertaken before ordering. • Robust design for systems subjected to VTHD 


ENERGY SAVING INSTALLATIONS - COMMERCIAL & DOMESTIC Passive Power Factor Correction



Power Factor Correction (PFC) is a technique of counteracting the undesirable effects of electric loads that create a power factor less than one. This range of passive (PFC) units can save 10%-20% of energy consumption.



ES100



ES300



Code ES100 ES300 ES3001 ES3002 Features



Description



Dimensions



Three-Phase (6200kWh pm)



190 x 140 x 70D



Single Phase (2000kWh pm)



125 x 85 x 60



Three-Phase (10 000kWh pm)



240 x 190 x 90D



Three-Phase (15 000kWh pm)



• Prolongs life of appliances • Stabilise electrical current • Available in single and three-phase • Suitable for home, shops, offices, restaurants, etc.



Technical Info



• Single-Phase voltage: 220-240VAC 50Hz • Three-Phase voltage: 380-420VAC • Operating temperature: 60˚C (max.)



The three-phase energy saver can be wired either at the DB or the incoming Eskom box. Note: As long as the black is connected to neutral, it does not matter which of the other wires connect to which phase.



Combination Geyser / Power Factor Protection & Surge Protection



Technical Info



Combination units consist of both geyser controller and passive power factor (energy saving). These are parallel connection types, for single and three phase units, some available fitted with surge protection.



• Single-Phase voltage: 220-240VAC 50Hz • Three-Phase voltage: 380-420VAC • Surge Protection: 65kA



Description Code Single phase power + Geyser controller ES100-GC ES100-GC-SS Single phase power + Geyser + Surge protection ES100-2GC-SS Single phase power + 2 x Geyser + Surge protection Three phase power + Geyser controller ES300-GC ES300-GC-SS Three phase power + Geyser + Surge protection (3ph+N) ES300-2GC-SS Three phase power + 2 x Geyser + Surge protection (3ph+N)
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240 x 190 x 90D



T2



Dimensions



170 x 200 x 85mm 170 x 200 x 85mm 170 x 200 x 85mm



210 x 215 x 100mm 210 x 215 x 100mm 210 x 215 x 100mm



Red (or Brown) Wire to Red Phase White (or green/ Yellow) Wire to Phase Blue wire to Blue phase Black Wire to Neutral



White (or Brown) wire to Secondary side of Geyser C/B (or Isolator) Red Wire to Geyser Ditto for other controllers



i



Table 1 CAPACITOR



kVAr REQUIRED FOR INDIVIDUAL MOTOR COMPENSATION



2 pole 3000rpm 0.5 0.75 1.0 1.5 2.5 4 5 6 7 9 12 14 15 16 20 25 28 30



motor kW 1.5 2.2 4 5.5 7.5 11 15 18.5 22 30 37 45 55 63 75 90 110 132



Capacitor rating in kVAr @ 400V 6 pole 1000rpm 1 1 2 3 3.5 4.5 6 7 9 11 14 15 18 20 24 30 32 36



4 pole 1500rpm



1 1 1.5 2 3 4 5 6 8 10 12 14 16 18 22 26 30 32



8 pole 750rpm 1.5 1.5 2.5 3.5 4 6 8 8 10 14 16 18 20 22 26 32 35 38



12 pole 500rpm



10 pole 600rpm 1.5 1.5 3 4 5 6 8 10 12 14 18 20 22 24 28 35 38 45



1.5 1.5 3 4 5 6 10 12 14 16 18 22 26 28 32 38 45 60



Table 2 FACTOR FOR kVAr REQUIRED PER kW INPUT FOR POWER FACTOR CORRECTION PF load before applying capacitors



0.52 0.53 0.54 0.55 0.56 0.57 0.58 0.59 0.60 0.61 0.62 0.63 0.64 0.65 0.66 0.67 0.68 0.69 0.70 0.71 0.72 0.73 0.74 0.75 0.76 0.77 0.78 0.79 0.80 0.81 0.82 0.83 0.84 0.85 0.86 0.87 0.88 0.89 0.90 0.91 0.92 0.93



Power Factor Required 0.90



1.160 1.116 1.075 1.035 0.996 0.958 0.921 0.884 0.849 0.815 0.781 0.749 0.716 0.685 0.654 0.624 0.595 0.565 0.536 0.508 0.479 0.452 0.425 0.398 0.371 0.345 0.319 0.292 0.266 0.240 0.214 0.188 0.162 0.136 0.109 0.083 0.054 0.028 -



0.91



1.188 1.144 1.103 1.063 1.024 0.986 0.949 0.912 0.878 0.843 0.809 0.777 0.744 0.713 0.682 0.652 0.623 0.593 0.564 0.536 0.507 0.480 0.453 0.426 0.399 0.373 0.347 0.320 0.294 0.268 0.242 0.216 0.190 0.164 0.140 0.114 0.085 0.059 0.031 -



0.92



1.130 1.090 1.051 1.013 0.976 0.939 0.905 0.870 0.836 0.804 0.771 0.740 0.709 0.679 0.650 0.620 0.591 0.563 0.534 0.507 0.480 0.453 0.426 0.400 0.374 0.347 0.321 0.295 0.269 0.243 0.217 0.191 0.167 0.141 0.112 0.086 0.058 0.027 -



0.93



1.249 1.205 1.164 1.124 1.085 1.047 1.010 0.973 0.939 0.904 0.870 0.838 0.805 0.774 0.743 0.713 0.684 0.654 0.625 0.597 0.568 0.541 0.514 0.487 0.460 0.434 0.408 0.381 0.355 0.329 0.303 0.277 0.251 0.225 0.198 0.172 0.143 0.117 0.089 0.058 0.031 -



0.94



1.281 1.237 1.196 1.156 1.117 1.079 1.042 1.005 0.971 0.936 0.902 0.870 0.837 0.806 0.775 0.745 0.716 0.686 0.657 0.629 0.600 0.573 0.546 0.519 0.492 0.466 0.440 0.413 0.387 0.361 0.335 0.309 0.283 0.257 0.230 0.204 0.175 0.149 0.121 0.090 0.063 0.032



kVAr Selection formula: kWx Factor required = kVAr required Example:



Load of 400kVA at 0.7PF, correct to 0.96PF From the above table factor is 0.729 Convert kVA to kW (Useful Power): kva x PF = kW 400 x 0.7 = 280kW (usefull power) Therefore size of capacitance required: Useful Power (kW) x Factor = kVar 280 x 0.729 = 204.1kVAr



0.95



1.315 1.271 1.230 1.190 1.151 1.113 1.076 1.039 1.005 0.970 0.934 0.904 0.871 0.840 0.809 0.779 0.750 0.720 0.691 0.663 0.634 0.607 0.580 0.553 0.526 0.500 0.474 0.447 0.421 0.395 0.369 0.343 0.317 0.291 0.264 0.238 0.209 0.183 0.155 0.124 0.097 0.066



0.96



1.353 1.309 1.268 1.228 1.189 1.151 1.114 1.077 1.043 1.008 0.974 0.942 0.909 0.878 0.847 0.817 0.788 0.758 0.729 0.701 0.672 0.645 0.618 0.591 0.564 0.538 0.512 0.485 0.549 0.433 0.407 0.381 0.355 0.329 0.301 0.275 0.246 0.230 0.192 0.161 0.134 0.103



0.97



1.393 1.349 1.308 1.268 1.229 1.191 1.154 1.117 1.083 1.048 1.014 0.982 0.949 0.918 0.887 0.857 0828 0.798 0.769 0.741 0.712 0.685 0.658 0.631 0.604 0.578 0.552 0.525 0.499 0.473 0.447 0.421 0.395 0.369 0.343 0.317 0.288 0.262 0.234 0.203 0.176 0.145



0.98



1.441 1.397 1.356 1.316 1.277 1.239 1.202 1.165 1.131 1.096 1.062 1.030 1.997 0.966 0.935 0.905 0.876 0.840 0.811 0.783 0.754 0.727 0.700 0.673 0.652 0.620 0.594 0.567 0.541 0.515 0.489 0.463 0.437 0.417 0.390 0.364 0.335 0.309 0.281 0.250 0.223 0.192



0.99



1.417 1.377 1.338 1.300 1.263 1.226 1.192 1.157 1.123 1.091 1.058 1.027 1.996 0.966 0.937 0.907 0.878 0.850 0.821 0.794 0.767 0.740 0.713 0.687 0.661 0.634 0.608 0.582 0.556 0.530 0.504 0.478 0.450 0.424 0.395 0.369 0.341 0.310 0.283 0.252



1.0



1.644 1.600 1.559 1.519 1.480 1.442 1.405 1.368 1.334 1.299 1.265 1.233 1.200 1.169 1.138 1.108 1.079 1.049 1.020 1.992 0.963 0.936 0.909 0.882 0.855 0.829 0.803 0.776 0.750 0.724 0.698 0.672 0.645 0.620 0.593 0.567 0.538 0.512 0.484 0.453 0.426 0.395



Savings for this example: 280kW ÷ 0.7pf = 400kVA 280kW ÷ 0.96pf = 291.7kVA Reduction = 108.3kVA Saving = 27%
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