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Mini Grids and Hybrid Mini Grids

Mini Grids

Autonomous system of electrification for local area usually not connected to the grid
Prime source of Energy is the generation set — usually diesel generator

Covering needs of the electricity consumption for up to hundreds of people -

Hybrid Mini Grids

Combination of the generation set with one or more Renewable Energy Sources (RES)
Sun — Photovoltaic generation

Water — Mini Hydro generation ¢

Wind - Wind mill generation

Advantages of Hybrid Mini Grids

Lower operational costs and TCO

More environmental and health friendly

Better Quality od Service — partial substitutability -
of the energy sources
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Hybrid Mini Grid Components

Power Sources

Genset (Diesel, Gasoline, CG, LPG) -

PV system (PV modules, PV Charge controllers) -
Mini Hydro generator

Wind Mill generator -

Energy Storage System (ESS)

Based on modern, secure a reliable battery technologies
Battery management System (BMS) -

Battery Bank

Transmission System (TS)

Simple architecture, voltage levels depends on sizing
DC 12V for small installation

AC 230/400 V for middle and large HMG systems

Energy Management System

The ,brain“ of the whole system

Communication and orchestration of all sources -

Load and Consumption Predictive Management
Communication with Remote Monitoring System
Prioritization of power distribution in disaster mode
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ENBAFERM Largest Plant in Europe

Substrate:
Organic Fraction of Municipal Solid Waste (OFMSW),
Food Industry Waste, Slaughter House Waste, Biofuel Residues
140 000 t/a (935 000 Ibs/d)

Packaging Material
Plastic Bags

Metal * 105 000 t/a

Glass (701 000 Ibs/d)

FERM
Fermenter System:
2 x 2900 m?® (2 x 766 000 gal)
Loading Rate: 10 - 13 kg COD/m?3d

Qqee,,= 1450 Nm¥/h i1 ENBAAIR
(54 000 SCEH) i CHP:3.4MWg Waste Water Treatment:
CH. = 59% 27 GWh/a MBR plus NF/RO Concentrate Conditioning
4~ : 91000 t/a (608 000 Ibs/d)

i Purified Water Fertilizer
55 000 m*/a 36 000 t/a
(44 000 gal/d) (240 500 lbs/d)




Substrate
Management
' (Waste Treatment)
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Synthetic oil, Synthetic gas, Bio-diesel, Bio-ethanol



Chemistry

Per 100 g, the flower is reported to contain: 21.0 g protein, 3.2 g fat, 65.8 g
total carbohydrate, 15.5 g fiber, 10.0 g ash, 1,310 mg Ca, and 400 mg P.
Leaves contain 19.0 g protein, 2.9 g fat, 69.6 g total carbohydrate, total
carbohydrate, 21.6 g fiber, 8.5 g ash, 2,080 mg Ca, and 220 g P. Fruits
contain 13.9 g protein, 3.0 g fat, 78.3 g total carbohydrate, 27.7 g fiber, and
4.8 g ash. Seeds contain: 65.2 g protein, 7.8 g fat, 21.8 g total carbohydrate,
2.8 g fiber, and 5.2 g ash. Another analysis of the fruit shows 14.35% water
1.64% oil, 16.36% starch, 30.25% glucose, 0.85% nitrogenous material,
5.81% tannin-like material, 3.5% mineral salts, and 27.24% cellulose.
Mesquite gum readily hydrolyses with dilute sulfuric acid to yield L-
arabinose and D-galactose and 4-o-methyl-D-glucuronic acid at 4:2:1.
Owing to the high content of arabinose, the gum is an excellent source of
sugar. Roots contain 6.7% tannin, bark 3-8.4%, and dry wood 0.9%. The
alkaloids 5-hydroxytryptamine and tryptamine are reported from this
species.



Bilomass

Feedstock Processing
]
Thermochemical Conversion Biochemical Conversion
_ _ E
Pyrolvsis Casification Liquefaction Bivethanol Biodizsal
Syn-oil Syn-gis Bio-chemicals
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