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[bookmark: _Hlk33281386][bookmark: _Hlk66713586]Coversheet
The Coversheet must contain the following:
· Heading “Electrical System Form FSEast 2021”
· University and Team Name
· Car number
· Main Team Contact (e-mail) for ESF related questions 
Feel free to add team logo, car picture, and the like.
Attention! The whole ESF document is split into 6 nearly equal Sections. The sections must be uploaded separately.
Requirements
Read the document “How to complete ESF” which is available at:
https://www.fsaeonline.com/content/How-to-Complete-ESF.pptx
Maximum number of pages for a Section is 20 pages without the Appendix and Changelog.
Each section must have its own Table of contents.
The table of contents must be hyperlinked.
The generated PDF must contain hyperlinked bookmarks.
Links to different sections are prohibited. If you have to refer to a part in a different Section, copy the necessary information instead. If you have to refer to a part in the same Section, the links must be hyperlinked, and there must be a link back to the original place.
Example: in chapter 2.1.2 you refer to chapter 2.4.1. By clicking on the text ”2.4.1” must jump to 2.4.1. At chapter 2.4.1 there must be a similar link back to 2.1.2.
Use internal reference links. For example, when describing wiring and mentioning a figure in the text then link it to the figure.
Links to video or audio data are prohibited.
If you do not fill out the tables or if you change the format of the ESF Template, you will fail by default.
Every single part / heading of the ESF Template must be filled with content. If the respective part is not relevant for your concept, describe shortly why not.
Do not just copy all your datasheets in the appendix, e.g. we do not need to know what you must do to program your motor controller; we do not need the whole user manuals of microcontrollers to review your ESF, etc.  Similarly, do not just paste only a link to the entire data sheet.  We should not need an internet connection to obtain the information necessary to review your ESF.
Single pages / figures / tables extracted from the complete datasheet showing the important parameters, figures, etc. are usually sufficient, but the source / link to the complete datasheet must be provided. 
If the datasheet describes more than one type of the component, clearly mark in the datasheet to which type you are referring / which type you plan to use.
Example: You copy a datasheet describing a complete range of relays. If you selected the 24V SPDT monostable version, you must highlight the information referring to this specific version.
Datasheets should only be used as a reference. Please cover the important data in your text by using tables, figures, etc.
Please use the English version of the datasheets in your ESF.
If you refer to parts of a datasheet, then you need to provide an internal document links from the text to the respective datasheet and another internal document link back from the datasheet to the text section.
If you are unsure with respect to feedback of the reviewer, do not hesitate to write an e-mail and ask.
Parts of the ESF which are changed because of reviewer’s feedback must be noted in the Changelog which can be found in each section after the Table of contents. If you do not update the Changelog in case of a resubmitted ESF section, you will fail by default.
You can find guideline texts in the templates like “Describe your concept of the shutdown circuit” or “Has to be hyperlinked”. These are there to help you to focus on the expected content, please remove these guideline texts from your ESF sections.
Following these guidelines will guarantee a swift review process.
[bookmark: _Toc66713556][bookmark: _Toc66714347][bookmark: _Toc66714470]
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I [bookmark: _Toc66714471]Changelog

[bookmark: _Hlk33281555]Chapter	Change
Chapter 2.2 (for example)	Added description for IMD (for example)
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Has to be hyperlinked!
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List of Tables
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Has to be hyperlinked!
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[bookmark: _Toc66713561][bookmark: _Toc66714352][bookmark: _Toc66714475]Accumulators (Part 2)
[bookmark: _Toc399226698][bookmark: _Toc3243040][bookmark: _Toc66713562][bookmark: _Toc66714353][bookmark: _Toc66714476]GLV Accumulator
[bookmark: _Ref3237088][bookmark: _Toc3243041][bookmark: _Toc66713563][bookmark: _Toc66714354][bookmark: _Toc66714477]Description
Describe your concept of the GLV Accumulator. If you use DC/DC converter to supply the GLVS system from the TS, please introduce your converter in section 14.
	Cell / Accumulator:
	for example: LiFePO4 cells / XYZ type lead-acid battery, etc.

	Accumulator configuration – parallel:
	for example: 3

	Accumulator configuration – series:
	for example: 2

	Maximum Voltage:
	for example: 12.6VDC

	Nominal Voltage:
	for example: 12.0VDC

	Minimum Voltage:
	for example: 9.0VDC

	Max. Continuous Discharge Current:
	for example: 6A

	Peak Discharge Current:
	for example: 7A

	Peak Discharge Current Time:
	for example: 1500s

	Max. Continuous Charge Current
	for example: 3A

	Total capacity[MJ]:
	for example: 2.1MJ


[bookmark: _Toc66714497]Table 11.1 GLV accumulator data

[bookmark: _Toc3243042][bookmark: _Toc66713564][bookmark: _Toc66714355][bookmark: _Toc66714478]Wiring, cables, current calculations, connectors
Describe wiring, show schematics, describe connectors and cables and show useful data regarding the wiring. Include information on the working voltage and current rating of the accumulator. Show how the GLV battery fulfils T11.7.6 regulation on overcurrent protection.
[bookmark: _Toc3243043][bookmark: _Toc66713565][bookmark: _Toc66714356][bookmark: _Toc66714479]Position in car
Provide CAD renderings showing all relevant parts. Mark the parts in the rendering, if necessary.
[bookmark: _Toc399226715][bookmark: _Toc3243044][bookmark: _Toc66713566][bookmark: _Toc66714357][bookmark: _Toc66714480]
Torque encoder
12.1. [bookmark: _Toc399226716][bookmark: _Toc3243045][bookmark: _Toc66713567][bookmark: _Toc66714358][bookmark: _Toc66714481]Description/additional circuitry
Describe the type of the torque encoder(s) used, provide tables with main operation parameters, and describe additional circuitry used to check or manipulate the signal going to the motor controller. Describe how the system reacts if an implausibility or error (e.g. short circuit or open circuit or equivalent) is detected. If analog sensors are used, introduce their transfer functions and describe how you solve to have different transfer functions.
	Torque encoder manufacturer:
	for example: ABC Encoder

	Torque encoder type:
	

	Torque encoder principle:
	for example: potentiometer

	Total number of Torque Encoder Sensors:
	

	Supply voltage:
	for example: 5V

	Maximum supply current:
	for example: 20mA

	Operating temperature:
	for example: -20..180 °C

	Used output:
	for example: 0.5-4.5V


[bookmark: _Toc399226755][bookmark: _Toc66714498]Table 12.1 Torque encoder data
12.2. [bookmark: _Toc399226717][bookmark: _Toc3243046][bookmark: _Toc66713568][bookmark: _Toc66714359][bookmark: _Toc66714482]Torque Encoder Plausibility Check
Describe additional circuitry used to check or manipulate the signal going to the motor controller. Describe how failures (e.g. Implausibility, short circuit or open circuit or equivalent) are detected and how the system reacts if an implausibility or error is detected.
12.3. [bookmark: _Toc399226718][bookmark: _Toc3243047][bookmark: _Toc66713569][bookmark: _Toc66714360][bookmark: _Toc66714483]Wiring
Describe the wiring, show schematics, show data regarding the cables and connectors used.
12.4. [bookmark: _Toc399226719][bookmark: _Toc3243048][bookmark: _Toc66713570][bookmark: _Toc66714361][bookmark: _Toc66714484]Position in car/mechanical fastening/mechanical connection
Provide CAD renderings showing all relevant parts and discuss the mechanical connection of the sensors to the pedal assembly. Mark the parts in the rendering, if necessary.

[bookmark: _Toc3243049][bookmark: _Toc66713571][bookmark: _Toc66714362][bookmark: _Toc66714485]
Brake encoder
13.1. [bookmark: _Toc3243050][bookmark: _Toc66713572][bookmark: _Toc66714363][bookmark: _Toc66714486][bookmark: _Toc399226720]Description/additional circuitry
Describe the type of the Brake system encoder(s) used for regenerative braking (if any).
	Brake encoder manufacturer:
	for example: ABC Encoder

	Brake encoder type:
	

	Brake encoder principle:
	for example: potentiometer

	Total number of Brake Encoder Sensors:
	

	Supply voltage:
	for example: 5V

	Maximum supply current:
	for example: 20mA

	Operating temperature:
	for example: -20..180 °C

	Used output:
	for example: 0.5-4.5V


[bookmark: _Toc66714499]Table 13.1 Brake encoder data
13.2. [bookmark: _Toc3243051][bookmark: _Toc66713573][bookmark: _Toc66714364][bookmark: _Toc66714487]Brake Encoder Plausibility Check
Describe additional circuitry used to check or manipulate the signal going to the motor controller. Describe how failures (e.g. Implausibility, short circuit or open circuit or equivalent) are detected and how the system reacts if an implausibility or error is detected.
13.3. [bookmark: _Toc3243052][bookmark: _Toc66713574][bookmark: _Toc66714365][bookmark: _Toc66714488]Wiring
Describe the wiring, show schematics, show data regarding the cables and connectors used.
13.4. [bookmark: _Toc3243053][bookmark: _Toc66713575][bookmark: _Toc66714366][bookmark: _Toc66714489]Position in car/mechanical fastening/mechanical connection
Provide CAD renderings showing all relevant parts and discuss the mechanical connection of the sensors to the pedal assembly. Mark the parts in the rendering, if necessary.
14. [bookmark: _Toc3243054][bookmark: _Toc66713576][bookmark: _Toc66714367][bookmark: _Toc66714490]Additional LV-parts interfering with the tractive system
If you use DC/DC converter, please introduce it here. Provide details about its overcurrent, overtemperature protection and main operating parameters. Introduce how it is turned on and off and how it is ensured that it is turned off by deactivating the GLVS system as described in T11.3.1. Use tables or figures, etc.
14.1. [bookmark: _Toc399226721][bookmark: _Toc3243055][bookmark: _Toc66713577][bookmark: _Toc66714368][bookmark: _Toc66714491]LV part 1
Describe those parts here which interfere or influence the tractive system, for example a controlling unit that measures wheel speeds and steering angle and calculates a target torque for each motor or a DC/DC Converter providing power for the LV-system from the TS, etc.
14.1.1. [bookmark: _Toc399226722][bookmark: _Toc3243056][bookmark: _Toc66713578][bookmark: _Toc66714369][bookmark: _Toc66714492]Description
Describe the parts used and their circuitry, and provide main operation parameters, use tables or figures, etc.
14.1.2. [bookmark: _Toc399226723][bookmark: _Toc3243057][bookmark: _Toc66713579][bookmark: _Toc66714370][bookmark: _Toc66714493]Wiring, cables,
Describe the wiring, show schematics, etc.
14.1.3. [bookmark: _Toc399226724][bookmark: _Toc3243058][bookmark: _Toc66713580][bookmark: _Toc66714371][bookmark: _Toc66714494]Position in car
Provide CAD renderings showing the relevant parts. Mark the parts in the rendering, if necessary.

14.2. [bookmark: _Toc399226725][bookmark: _Toc3243059][bookmark: _Toc66713581][bookmark: _Toc66714372][bookmark: _Toc66714495]LV part 2

…
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[bookmark: _Toc3243060][bookmark: _Toc66713582][bookmark: _Toc66714373][bookmark: _Toc66714496]Appendix
Numbering according to chapter numbering
Example appendix entry:
11.1.1 – Bender IR155-3203 IMD ratings
Referred from 11.1.1.
[image: ]
Complete data sheet located at: 
https://www.bender.de/fileadmin/content/Products/d/e/IR155-32xx-V004_D00115_D_XXEN.pdf
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