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Abstract

The production of clean electricity is one of the most basic human needs today. Therefore, the use of
power plants that use renewable and environmentally friendly fuels (new energy) as their base fuel,
has been highly appreciated. However, the output voltage level of local power plants based on new
energies is as low as the input voltage of the next floors (inverters, etc.). Therefore, researchers have
tried to solve this defect by using DC / DC boost converters. The structures related to these converters
are different based on the designer's expectations such as voltage gain, output power, efficiency, input
voltage specifications, etc. Boost converters are responsible for increasing the DC voltage by
switching and storing energy in their inductor. But the same simple structure can be created with the
help of new tricks such as using magnetic coupling, adding passive incremental circuits to the
converter structure, creating more complete structures by using several active switches and even
combining several structures together to the desired point in terms of voltage gain. On the other hand,
with soft switching methods (resonance, snubber, etc.), the efficiency of boost converters is in the
acceptable range. In this paper, the types of power plants based on new energy and then boost
converters, which are the most basic elements of a power plant based on new energy, it is
categorized in terms of incremental structures and applied methods for optimizing these
converters, especially in terms of reducing losses and increasing efficiency.
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Figure (1): Schematic representation of the main stages of production to the consumption of electrical energy with the source of new energies
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Figure (2): Block diagram of a small local solar power plant with an energy conversion system
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Figure (3): Block diagram of a small local wind farm with an energy conversion system [7]
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Figure (4): Block diagram A small local power plant combining a fuel cell / battery with an energy conversion system [8]
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Figure (5): Block diagram of electricity generation from source to transmission [9]
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Figure (6): Block diagram of reviews converters in terms of isolation
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Figure (9-a): Conventional boost converter with output coupling inductor and output clamp [14]
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Figure (9-b): Conventional boost converter with output coupling inductor and passive input clamp [15]
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Figure (9-c): Conventional boost converter with output coupling inductor and active input clamp [16]
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Figure (11): Interchangeable boost converter [23]
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Figure (12): Boost converter three-level with structure Zsource [26]
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Figure (14-a): Two conventional boost converters parallel to the magnetic coupling in the same direction between the two branches [29]
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Figure (14-b): Two conventional boost converters paralleled by reverse magnetic coupling between two branches [29]

(99,133 M8 (UMW) 97 o plw p (Fime als SO Jolds glo Joo —F-Y
S 5978 4 Senl K00 (o b (Jgere Joe S il g oulBl Jass plyieas 008 slajbile ) s (S
5 Jyane ol Joso oS3 sl 5l &5 olojtisle o [0f] syt Jols Sl Jue K @ 4t k5L
OB 2 ogdle wulS (ol Bgels g ol 5L (Jgene Jowe il )08 0SB s b ioas ool Sud o
Syone 0anll Jare sblze Koo 51 IOV] aS o pal 3 1) 5k 5l 2550 5351 5 S Jae bl ¢ Jgane Joo
L od S5 50 ndy Sl g Vb Jlews )8 5le 5 b le (ol Sgae 9 drwgs ColilB (SO IS Lo b ond oS 5

ard e sl 1y Jowe ol calizee sl )izl (V0) JSCs L0RDA] ol 5Ly (Sawl38l slasil il Lo
Vaul

(1] ol Sas¥ Jors 4l 2 o0ia 1381 Jormo :(A1-18) JSid
Figure (15-a): boost converter based on simple fly-back converter [30]
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Figure (15-b): bidirectional boost converter based on simple fly—back converter [31]
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Figure (15-c): boost converter based on a simple fly-back converter with full bridge rectifier [32]
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Figure (15-d): Boost converter based on a simple fly-back converter with voltage multiplier [33]
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Figure (16-a): Boost converter times fly-back converter with a voltage multiplier module [34]
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Figure (16-b): Boost converter times fly-back converter with internal power capability [35]
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Figure (17-a): Conventional boost converter combines the structure of a fly-back converter with an active multiplier [36]
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Figure (17-b): boost converter combined bidirectional fly-back converter structure with controllable output [37]
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Figure (18): Fly Forward Boost Converter [39]
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Figure (19-a): boost converter Three-level [40]
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Figure (19-b): boost converter Multi-level cascade [41]
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Figure (20-a): Switched capacitor boost converter with active parallel multi-level [42]
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Figure (20-b): Switched capacitor boost converters with consecutive disabled [43]
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Figure (20-c): Boost converter with consecutive two-phase switched capacitor [44]
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Figure (21): Boost converter with self-switching [45]
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Figure (22-a): Converter uses two non-paired parallel inductors at the input [46]

"n¢ N

D, ‘“' Rl [ V52
L g Loy ‘.'Jn '

.—| =
Ve b, fl
-V, V R

. t it.z* }
‘SHEI}‘LW L.gv,,

[FV] (G5l5-0910 ousial331 G s (6993 30 95 o (63190 hbus 90 3 ooliiwsl (sl jLisbs b oo (YY) S
Figure (22-b): Converter with basic structure using two unpaired parallel inductors at the input with a capacitor-diode [47]
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Figure (22-c): Converter with base structure of two unpaired parallel inductors at the input plus switch to increase the duty [48]
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Table (1): Accurate comparison of parameters and number of boost converter elements with a basic structure and conventional boost
converter
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Table (2): Accurate comparison of voltage gain and voltage stress on the main switch of several widely used boost converter structures
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Figure (23): Boost converter with passive resonant structure in two directions [63]
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Figure (24): Boost converter with passive resonant structure [64]
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Figure (25): Boost converter with active resonant structure [65]
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Figure (26): Boost converter with active resonant structure of the main switch [66]
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Figure (27): Incremental converter with active resonance structure using an inductor added to the clamp capacitor [67]
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Figure (28): Incremental converter with passive snubber circuit [68]
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Figure (29): Incremental converter with active snubber circuit [69]
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Figure (30): Incremental converter using internal power supply capacitor as snubber capacitor [70]
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Figure (31): Incremental converter with snubberer capacitor and resonant structure [71]

ogals abasd g0 ax> Sl oS Plas gl il Ll 5 plesl Jlas SaS 4y o5 GiaudS oS5 5l ol
S Gl pgar 4 as S 1E ollb azsi o)5e a5 coul o, 5l (ewils)) JLSle) (Sds) ley 5o 4z 5 (el
ool Jowe o po 1y Gy ol (FY) ISl el Gl by ges¥ge 51 0o 000 b oo 5W5 50 05 (50l &

%)



Gk Sgrus — b e (Gqedezod — o Laals jaiad - Jlaes dise —Ulay pb sl [ ge g JLSle 1 590

Lol ol sl (oailigy, Slae g pliwl o oS @ p 3 (30ulS oS 5 die) 5o 5 el Sl [VY] aas o les
Sgdoe ALl LSl plial lae a4y oS (L850 5l oo p ot by e 0lyz 5 5y 50 (Gi9lS 993 (wilis)) Crond S
Sl A 1y el Guiligy Ceand &) by e il 50 (STl a8 SlSlo e INVF] wiS o a3 1 Sao 515 50 (ialS
ailen g5 (G5oelS Ll o culee 51 INOT wla) (GVU Jleas (559000 4 baciles (g bl alows 4 Blos o0
ol lad>ely 5l (o el el Jae a0 6,59l (Lol 0l (59, ol ot Al 5l a5 ol (3,0 (335 0 plial s
S8 53 (b i s puE gy Sels Jawe (10 4085 jlae 4 e b alasly b JEI o Gl oo ) JSoiie
Sae o 84 leee g cailidl Jaws flaie 4 SGW Jae S LSl 5l solanul DVve] el ons sols oles (YY)
S8l sileon (Ko 1y (G50l Al o 6T 9 Vb lently Lad> Loy i po (Rl Sl LSl cal jo pld

DNV ams o plas 1) Js Lo cpl 5l diges SG (FF)

b |
_m%v\: |(_L|_|: >
|

—
L3 Dy
+ | ' |
V== | B - C
- | D;l | SJ:: | ;!
I .
R
S D, C
o [T
(VY] b sl (ygmm¥ g by (oamniliy HLislw g Jled bl ylae :(¥Y) S
Figure (32): Active snubber circuit and resonant structure with pulse width modulation [72]
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Figure (35-a): Active snubber circuit on the power side of the booster converter [77]
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Figure (35-b): Isolated snubber circuit active on the power side of the amplifier converter [78]
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Table (3): The effect of soft switching structure on the main elements of boost converters
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