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FRAMEWORK

A RESEARCH PROJECT CONDUCTED IN-THE-FACULT YOF ENGINEERING OF THEUNIVERSITYOF
THEREPUBLIC(UDELAR) MONTEVIDEO;"URUGUAY.

A FINANCING INSTITUTIONS: NATIONAL AGENCY. FOR RESEARCHAND INNOVATION (ANII) +
THE PARTICIPATION OF THE URUGUAYAN SME GREENSTAR ELECTRIC VEHICLES.

MOTIVATION:

A GIVEN THE PROJECTED EVS RISE IN THE COMING YEARS, IT IS NEEDED TO FIND A SECOND USE
FOR EV BATTERIES IN ORDER TO REDUCE THEIR ENVIRONMENTAL IMPACT AND ADD VALUE TO

SUCH “WASTE".

OBJECTIVES
A TO DEVELOP A TEST METHOD TO IDENTIFY THE REUSABLE CELLS OF A BATTERY PACK.

A TO STUDY THE FEASIBILITY OF EV BATTERIES REUSE & SECOND LIFE.
A TO BUILD A SECOND LIFE BATTERY PACK (SLBP), FROM USED EV CELLS.



ORIGINAL BATTERYPACK:

A

A TECHNOLOGY: LIFEPO4 (LFP)
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ORIGIN: LIGHT ELECTRIC VEHICLE

ORIGINAL NUMBER OF CELLS: 24

CELL CAPACITY: 50 AH

NOMINAL CELL VOLTAGE: 3.2 V
MANUFACTURER: SIMILAR TO HHE (CHINA)
BATTERY PACK DELIVERED WITHOUT METAL CASING
BATTERY PACK DELIVERED WITHOUT BMS
ORIGINAL INTERCONNECTION: WELDED TERMINALS
DISCARD REASON: OVERVOLTAGE FAULT DURING CHARGING
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LAB. EQUIPMENT(FACULTYOF ENGINEERING);

BATTERYCYCLER
A BRAND & MODEL: CHROMA 17020 (US)

A MAIN FUNCTION: PROGRAMABLE WAVEFORM
BATTERY CHARGE AND DISCHARGE CURVE
(I.E. WLTP DRIVING CYCLE DISCHARGE CURVE)

EX-PROOFCHAMBER

A BRAND & MODEL: DONGGUAN XINBAO
INSTRUMENT CO. XB-OTS-665

A VOLUME: TM3
A MAXIMUM BATTERY SIZE: 9 KWH
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TESTPERFORMEDDN EACH CELL

WERE BASED IN THE [EC 62660-1:2018 STANDARD “SECONDARY LITHIUM-ION CELLS FOR THE PROPULSION OF

ELECTRIC ROAD VEHICLES - PART |: PERFORMANCE TESTING", AND THE USABC ELECTRIC VEHICLE BATTERY
TEST MANUAL.

Perfil de descarga L003

15T STATICCAPACITY TEST - EoA L

A TO MEASURE THE CELL CAPACITY
(AH) UNDER A CONSTANT CURRENT DISCHARGE.

A _ DAMAGED CELL 0GOOD 6 CELL

Tension (V)

. CHARGE THE CELL ACCORDING TO THE
MANUFACTURER INFORMATION (CC-CV).

19 OF THETOWAL CELLSPASSEDTHE

I. DISCHARGE THE CELL WITH A C/3 DC (DIRECT 7t TESTDEUNERINGMORE TitAN 95%
CURRENT) UP TO THE CUT-OFF VOLTAGE. st OF THEIRNOMINAL CAPACITY.

. CALCULATE THE CAPACITY ACCORDING TO THE ' 10 20 30 40 50 60 70
|EC 62660—] 20] 8 STANDARD. % de capacidad descargada
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2ND- POWERTEST

BASED ON THE HPPC (HYBRID PULSE POWER CHARACTERIZATION) AND PEAK POWER TEST FROM THE
USABC HANDBOOK.

TO DETERMINE THE DISCHARGE POWER AND
REGENERATION CHARACTERISTICS OF THE CELL,
THROUGH A HYBRID PROFILE CONTAINING A
CHARGE PULSE AND A DISCHARGE PULSE.

Corriente (A)
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. DISCHARGE PULSE @ 2C / 10 SEC. H
2. Tension |7 -80
II. REST TIME: 1 MINUTE (1 HOUR IN HPPC) z

IIl. REGENERATION PULSE @ 1.5C / 10 S Tiempo (s)

30 40 50 60 70 80




POWERTEST

\VA

FULLY CHARGE THE CELL ACCORDING TO
THE MANUFACTURER INFORMATION.

KEEP THE CELL IN OPEN CIRCUIT FOR 30 MIN.

RUN THE POWER TEST DISCHARGING THE
10% OF THE CELL CAPACITY (AH) AT C/3
19 {4285

REPEAT STEPS Il AND Il 9 TIMES UNTIL AT LEAST
20% OF THE NOMINAL CAPACITY HAS BEEN
DISCHARGED. - 16 |CELLSWHERESELECTED
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CELLSEEEQTIO

FINALIZE THE TEST BY DISCHARGING THE CELL
TO ITS CUT-OFF VOLTAGE AT C/3 DC.




BATTERYACK CONSTRUCTION(16 CELLSIN SERIEB

THE BATTERY VOLTAGE HAS TO BE 48 V (COMPATIBLE
WITH VALEO POWERTRAIN & GREENSTAR VEHICLE).
DUE TO THE SERIES CONNECTION, THE BATTERY PACK
CAPACITY IS 50 AH (THAT MEANS 2,4 KWH).

IT WAS IMPLEMENTED A SCREWED CONNECTION.

A METAL CABINET WAS DESIGNED AND MANUFACTURED
TO PROVIDE MECHANICAL PROTECTION TO THE BATTERY A
PACK. | L S




BATTERYACK CONSTRUCTION

A BMS REQUIREMENTS COMPLY WITH UN-
R136, W/ PROTECTION AGAINST OVER-
CHARGE AND OVER-DISCHARGE, SHORT-
CIRCUIT AND OVER-TEMPERATURE.

A ABILITY TO MANAGE UP TO 24 LIFEPOA4
CELLS / RATED CURRENT OF 150 A.

A BLUETOOTH CONNECTION W/APP IN
ENGLISH WHICH PERMITS TO CONFIGURE
SEVERAL PARAMETERS.

A ACTIVE CELL BALANCING.
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