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RENEWABLES

Small scale renewable capacity, 2010 to 2021
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Cumulative Installed Capacity (FITs and MCS) — GBE only Mw

2010 2012 2014 2016 2019 2020 2021
Micro CHP 0 1 1 1 1 1 1
Anaerobic Digestion = 50 151 292 296 296 296
Hydro 12 a1 78 183 230 236 236
Wind 21 167 449 702 770 776 776
Photovoltaics 79 1,728 2.928 4.896 5.551 5.684 5.897
Total 117 1,986 3,607 6,074 6.848 6.992 7.206

ELECTRICITY

Electricity capacity, 1996 to 2021
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The F1 inspired design can produce







(a) Electrolysis cell (b) Fuel cell

A > _Cathode s B Equations for electrolysis

In acidic solution: Hydrogen

2”20 —»02+41I'+4e' E*=1.23V
4H* + 4e" - 2H, E®=0.00V Compressor

H, generation 0, generation 21—120 - 2H, + 20, 1.23V IIII E
E—

In alkaline solution:
40H - 0, + 2H,0 + 4e’
4H,0 + 4e" — 2H, + 40H"

Tightly contact Substrate 2120 — 2H, + 20,




Hydrogen tank

Alkaline Electrolyte

Jem

Production rate
Hydrogen output purity

Output pressure
Nominal power consumption
per Nm® of H; produced

Oparative power consumption
Peak power consumption

Heat dissipation
Max heat dissipation

Standby power consumption’

Up to 500 NL/h, up to 1.0785 kg/24 h

35 barg: 99.9% (1,000 ppm Hz0) at 25 °C
B barg: 98,8% (™~ 12,000 ppm H3OQ) at 25 "C
Up to 35 barg

4.8 kWh/Nm?* beginning of life

2.4 kW, beginning of life
3 kW

0.6 kW, beginning of life
0.9 kW, end of life

0.3 kw

Power supply

Maximum water input conductivity
Water consumption

Water input pressure range
Ambient operative temperature range
Ambient operative humidity range
IP rating

Dimensions

Weight

Space inside cabinet

Control and monitoring

Conformity

220 - 230 V (AC), 50/60 Hz

20 puS/cm at 25 °C

~ 420 mL/h at 25 °C

1~ 4 barg

5 *C—45 "C

Up to 90% humidity, non-condensing
1P 20

W: 482 mm x D: 635 mm x H: 266 mm
42 kg

66U

Fully automatic with Fnaptnr’s EMS via 2.4 GHz Wi-Fi

and Bluetooth, Modbus TCP over Ethernet

CE mark according to the machine directive 2006/42/CE*

UKCA mark according to Supply Machinery (Safety) Regulations
2008°
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Figure 1.11 Three-cell stack, with external manifolds. Unlike the stack shown Figure 1.9, the
electrodes now have edge seals.

Channel for supplying
hydrogen io su of anode

Figure 1.12 Internal manifolding. A more complex bipolar plate allows reactant gases to be fed to
electrodes through internal tubes. (Source: Courtesy of Ballard Power Systems.)

-

Figure 112 Internal manifolding. A more complex bipolar plate allows reactant gases to be fed to
electrades through internal tubes. (Source: Courtesy of Ballard Power Systems,)

Figure 1.13 A9-cell, water-cooled PEMFC stack that produces up to 8.4 kW and weighs 1.4kg.
(Source: Courtesy of Proton Motor GmbH.)
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|Hydrogen storage system cost 20 year Facility
computer system

Electrolyser

Storage Tanks

Fuel Cell

Totals Cost

PV Production Value 8kWh System
Wind Generation Value
Totals

Cost and Profit of the System

Conversion loss System cost
-£50,000
-£304,472.00 -£913,306.45
-£92,924.32
-274,398 -£483,957.66
-£578,870.00 -£1,540,188.43

Production
-£180,000,000 180,000,000kWh £2,988,000,000
-£60,000 180,000kWh £2,988,000
-£180,060,000 180,180,000kWh £2,990,988,000

Profits Total

-£182,175,058.43] £2,990,988,000 | £2,808,808,941.57
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Basic Solar Power System
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Local Green Energy Networks

GRADEMARK REPORT

FINAL GRADE GENERAL COMMENTS
Instructor

The project that is interesting and of required quality at this level

has been very well presented in teams.

/ 1 O O Introduction to Problem Statement - 9

Problem statement are very well defined and clearly presented

Literature review -20

The literature review is comprehensive including relevant approaches and existing solutions.
Discussion & findings- 9

An in depth analysis of the solution has been provided.

code/Design/prototype - 8

The design and development of the project is well defined. The prototyping solutions are presented.
Project plan-1

Project life cycle represents your working towards the solutions and should have been explicitly included in the presentation
Response to questions -15

The student has engaged in interesting discussions

Presentation in teams -20



The student has confidently presented in teams engaging in discussions
Quality of presentation -8

The slides were well structured and designed
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