Measuring Three Phase Power

Jacky Wan, Peter Nguyen, Esteban Granizo, Jeff Baez, David Brady

Professor Michael Klopfer / G.P Li

Department of Electrical Engineering and Computer Science CALIFORNIA PLuG LoAaD RESEARCH CENTER
UNIVERSITY of CALIFORNIA - IRVINE

Current Measuring Design Approach & Summary

e - Researched solutions for three phase
Current Phase Ato IAP/IAN

60k 60k

power monitoring.

To design a 3—phase AC power i Actlve lPhé(? B LED Indicator :F Voltage Phase B to VBP with Delta Configuration options | i i

| D oo : , R12 RS |
. . . . I 12k 12k | : | LE AMW— Qlap | | . .
monitoring  solution  and using an LA A 7% : i = 10y o K 2L g | Main components of our device
. . | - = 2 | Lo 22n 22n I .
FPGA for industrial power " 2| o | J_ + 1 cu : 1. ADE9078 Polyphase IC chipset
R102 /§Z+ »’(§Z | A § : ' — < C43 == — 22N l .

management. e FT o | : AGND &2 pag 7o . - High performance energy polyphase
: - _ 44 AGND AGND i | = AW o )\ AN \ ] .
A P e Y A ] measuring solution

B k d - Support many measurements like
oS ADERDIE Srphase AC PowerHieter total active power, watthour, current
ADE9078 , ,

. . . — and voltage RMS per phase
Most industrial machinery uses 3- I cP(anD) — 5 iCE40 Ultra FPGA board
phase power, but there is no cheap ovDDOUT VIS0 =™ _ Low cost and flexible FPGA
way to measure the power usage, .  TestPisoupwt - Built-in DSP functionalities like FFT
Power. mismanagement 1nc.r§ases EE £p CLKE% CyRp—— Y to measure phase directly
operational costs, creates additional e e _LI Pipeline processing and
' ' N R S PR el i
heatmg, as .VVGH as contributes tO. a RErono — po0 - I reprogrammability to have multiple
reduction n the products life e Vo = ﬁlo 226NDleZ 0.1 GNDI  GNI real time waveforms, noise
expectancy. With 3 phase power e ven ] 4.7 cis OV ca7 . ’ ..
. o detection/removal, and predictive
quality  monitoring, @ we  can | = ! analysis
proactflvely. prevent  issues  1in Continuous feedback with advisor for
manufacturing. Eagle circuit schematic optimizations
Fall Quarter Timeline & Progress Team Members
Week 3-7 Week 6-7 Week 9-10 - .
_ Logistical Lead............................ Esteban Granizo (EE)
Technical Lead....................o..l Ll Peter Nguyen (EE)
Researching Creating Submitting Purchasing Circuit Optimization....................... Jacky Wan (EE)
Create circuit o aled B I " - Firmware..........cccooooviiiiiiin i, Jeff Baez (EE)
Researched 3-phase | inalized Proposa e are now in the , .
Sower and required schematics on EAGLE nd submitted UROP brocess of purchasing Firmware..........co.oooiiiiiiiii i, David Brady (CSE)
and draft the proposal to application our components for
components our advisor our cirouit THE HENRY SAMUELI SCHOOL OF ENGINEERING

UNIVERSITY of CALIFORNIA - IRVINE




