TABLE I. CONVERTER DESIGN SPECIFICATIONS
	Parameter
	Symbol
	Value

	Rated Power
	Prated
	2 kW

	PV Voltage
	VPV
	200 V

	Battery Voltage
	Vbat
	48 V

	EV battery/ DC Bus Voltage
	Vbus
	200 V

	Switching Frequency
	fs
	50 kHz

	Boost Inductance
	L1
	400 µH

	Battery Inductance
	L2
	200 µH

	DC Bus Capacitance
	Cbus
	50 µF

	Current Ripple
	ΔIL
	10%

	Voltage Ripple
	ΔVo
	1%

	MPPT Algorithm
	–
	Incremental Conductance

	SoC Operating Range
	–
	20–90%



TABLE II COMPARATIVE PERFORMANCE ANALYSIS: FPP VS. PROPOSED DPP CONVERTER
	Parameter
	FPP Converter
	Proposed DPP

	[bookmark: _GoBack]Peak System Efficiency
	90.2%
	95.8%

	Efficiency at 50% Load
	87.5%
	94.6%

	Efficiency at 25% Load
	83.1%
	93.8%

	Converter Rating (kVA)
	2.0
	0.8

	Switching Losses (W) at Rated Load
	42
	17

	Conduction Losses (W) at Rated Load
	28
	11

	Voltage Regulation (%)
	±2.1
	±1.05

	Transient Recovery Time (ms)
	35
	15

	MPPT Efficiency (%)
	98.1%
	99.2%

	Component Count (Active)
	6
	6

	Control Complexity
	Low
	Moderate



