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1) B&F “BRS” is using a special electric-pulsing technology to dissolve sulfate into
electrolyte effectively and efficiently.

2) B&F “BRS” is not using any other powder or chemical in the process of battery
regeneration. Instead, only electricity is being used 100%, which is eco-friendly
way of battery-regeneration.

3) B&F “BRS” is regenerating any kind and any size of lead-acid batteries, including
SLI, Deep cycle and back-up batteries.

4) B&F “BRS” is doing perfect quality control in battery-regeneration process, so the
regenerated batteries with good quality could be provided to customers good
warranty service.

5) B&F “BRS” is working with BMS (Battery Monitoring System) which monitoring
battery quality and status all the time.




1-a. Why do we have to regenerate old battery?

Normally, the service fee for old battery regeneration is around 30~40% of brand-new battery
Price. Then, more than 50% of cost for battery purchasing could be saved as following

calculation;

If we assume the success rate of battery regeneration is 80% in conservative way, and let’s say there we have 100
units of scrap-batteries. Then still 20 batteries need to be purchased as brand-new batteries and the remaining 80
old batteries would be regenerated for re-using and the cost for regenerating these 80% would be 28 (=80*0.35)

with assumption of regeneration service fee being 35% of brand new price.

Then the total cost is 48(20+28), which results in saving 52.

b) Re-using scrap batteries by regeneration contributes a lot to save environment by reducing
CO2 emission.

Every year, a lot of batteries are becoming scrap-batteries around the
world, and battery-regeneration for re-use is the best way for saving

cost and environment.
- Generally, a Telecom operator scraps around 100~150 mil USD amount

of batteries every year around the world.




- Leakage \ If de-sulfated,

- Short-circuit then rejuvenated
- Shortage of electrolyte

80% due to sulfation

Major Reason of battery going deteriorated

*Mostly lead-acid batteries are getting bad, as they are sulfated after repeated process of
charging-&-discharging.

PbO,(+) + 2H,SO, + Pb(-) Discharging

charging | PbSO,(+) + 2H,0 + PbSO,(-)

*These crystal-like sulfation are not returned to electrolyte as sulfuric acid, as they physically block the
electrolyte from entering the pores of the electrode plates, so they are making the amount of electricity
generation declined over time.




Old battery:

- Increase of internal resistance (Ex.: brand-new battery 0.5 mQ or less
old battery 1mQ)

- Decrease of specific gravity (Ex:1.26  1.15)

- Deterioration of discharging capacity: (Ex.. down to 60, 50, 40% or less)

Regeneration
of old battery

Regenerated Battery:

Decrease of internal resistance (Ex.:.down to brand-new level)
Increase of specific gravity (Ex.:up to brand-new level like 1.26)

Improvement of discharging capacity: (Ex.: up to 80, 90 or even 100%)
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Measuring Voltage/SG/Impedance (A)
Discharging test(A)

Regenerate old batteries

Working hours different depending on
batteries’ environment like maker, battery
type(Gel or AGM), and oldness.

Measuring Voltage/SG/Impedance (B)
Discharging test(B)

Evaluation of regenerated batteries and
deliver only qualified regenerated batteries
to customers.

The cut-off level is determined by customers
and BRM is providing all the quality data

to customers after regeneration.

Some customers want 80% or above and
some others want 90% or more.
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The regeneration time must be different, depending on each battery’s condition and status,
even if they are the same model batteries. /

Battery type
SLI battery
(car battery)

Battery
Capacity
Any capacity
(12V)

Standard
regenerating Hours

12~24 Hours

Regeneration
Method
Each 12 Volt battery on one BR-

6812 or four batteries on one BR-
3648

Battery
Type

Mostly wet type
(or flood)

Industrial
Battery

(Deep Cycle
Battery
for Fork-lifter)

300~700 Ah
(48V)

Over 700 Ah
(48V)

48~72 Hours

60~100 Hours

24 cells (that is 48 Volt) on one BR-
3648

Mostly wet type

Industrial
Battery

(Stand-by

Battery

like for UPS or
Renewable energy
system)

Up to 200Ah (2
or12V)

200 ~ 400 Ah
(mostly 2V)

400 ~ 600 Ah (2V)

600 ~ 1000 Ah (2V)

1000~3000 Ah (2V)

24~48 Hours
24~72 Hours 48+84

Hours 60~90 Hours

72~120 Hours

6 cells (they become 12 Volt) on
one BR-6812 or 24 cells on one BR-
3648

Mostly AGM
or Gel type




uccess Rate in Battery Regeneration based on
2V cell experienc

Criteria to judge the success of battery regeneration

Generally speaking, when the regenerated batteries could discharge more than 80% of
brand-new level and keep the impedance value within 100~°105% level of brand-new one,
the customers accept them as success.

So, before starting battery-regeneration service, this success criteria must be agreed on
and only the regenerated batteries which pass this success criteria must be delivered to
customers after rigorous quality control.

Success Rate of Battery Regeneration

The following factors must give influence on the success rate
1) Who is the battery-maker ? (Chinese, Korean, Japanese or Germany)
2) What kind of battery? (AGM, Gel, flood)
3) How bad is the old battery? (i.e.; impedance level 130%, 200%, 300%?)
4) How well is the old battery kept? (i.e.; how long in the storage?)

Based on B&F’s experience during the time, the success rate of battery-

regeneration based on the above criteria is between 80795%.






2-a. Core Technology

Patented high efficiency
B L\ Recharging, Discharging
' technology

gh Po

S/W control Control

Power consumption

fusion of power
Equipment
ZigBee, CDMA

5 High Technology

Control

Deteriorated secondary lead
Storage battery regeneration

Technology

Continuous investment
for R&D




Full-wave rectific

Battery regeneration by removing lead

Smart Control

Voltage, Current

attery cha

Use Shark Pulse b




Application of patented recycling technology
(Patent No. 10-093150, storage battery recycling equipment)

Ld Ld
2 Each BRM model has both change & Discharging
function

Low Regeneration Cost

Discharging function returns electricity to electric power company.

Large Capacity Battery Regeneration
1.2~150V ;" 3,000 AH Battery regeneration

5 Automation program mode support
99 hours, 5 type program mode supports

N
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OPERATION

Active VOLTAGE

Active CURRENT

VOLTAGE
AMPERE
TIME
High VOTAGE
Normal VOTAGE
Low VOLTAGE

Final VOLTAGE

SD_Card Appllcatlon
Easy Software upgrade, charging & discharging data backup

NCTTIOTCHGONIUTO I A TOTTER TP POTE
backup

Interior, design
Plug-in type "design, Easy service parts exchanging

Regeneration and Regeneration Method




Making hole outside battery

Chemicals addition cause increasing; cost:
Long time for battery regeneration
Many process & Many manpower

Low efficiency

High price equipment:
Long time for battery regeneration
Low efficiency







SRS play the efficient role and excellent battery
performance by Optimization . It supplying fine pulse
current to the electrode plate which makes screen to
prevent PbSO4 creation. “SRS” can use for permanent
battery solution.

SRS Product Detall SRS Effects

Product type 2V, 6V, 8V, 12V, 24V

One (01) Regeneration System Extended battery life (typically 2.3 times longer than life)

How it works Connect one(01) battery. Maintain battery capacity more than 90% continuously

Prevent battery deterioration

. Save time for replacing batteries (increase work efficiency)
Current consumption | 30mAH more
Battery overload, overvoltage, over discharge protection

Frequency 5~ 20 KHz Improve fuel efficiency by more than 5%

. Reduced engine load due to overall efficiency increase
Operating -40°C~90°C g y

temperature Engine, ignition, light, headlight, horn, radio power rise

Smooth engine start
CO2 reduction

Product Size 68 x49 x 14 mm




Administrator \ / Monitor

Web Server

Communication kit
Ao . RS 485

Mobile phone and Communication Pé

Wireless and Wire Commuhnication

Battery Status Checker 1 Battery Status Checker 2 Battery Status Checker 3
. Voltage L ——
. Current

Temperature

\INternal resistance
/ Battery




Model BRM150 BRM130 BRM124 MCS M-1001l
e B&F BRM / KOREA Neaes
| KOREA
INPUT Power 3Wire 3Phase 380~440V 2 Pees
220V
BATTERY VOLT
AGE () 1.2-75 1.2-150 1.2~120 1.2~100
BATTERY CAP
ACITY (A 3,000 1,000 500 300
CO";';ES LL i50/180Hz  150/180Hz  150/180Hz  100/120Hz
TIME [h] 24 24 24 48
TRANSFORMER  50kVA 20kVA 10kVA 7 5kVA
SIZE(em)  g),80x130  60x60x120  60x60x120  40x61.3x133
WxDxH
CONTROL Each battery Data Receive Total Data
Discharging o o (@] (@)

MAROO MCS

B&F BRM SERIES

MIDI

BRT-100

MACBAT
/| SWEDEN

BRT-20

Batterie Plus
/[FRANCE

3Wire 3Phase 380~400V

D12~48
248~80

1,000

15KHz

72
D15kVA
(220kVA

66x55x120

12~120

1,000

15KHz
72
16kVA

80x55%195

12~120

1,000

15KHz
72
16kVA

80x55x100

Total Battery Data Receive

Macbat
MIDI

X

ZBR-101 ZBR-201

RepowerTEK
/| KOREA

1 Phase 210-~250V

2~96 2~96
1,000 1,000
15KHz 15KHz
72 72
7.5kVA 7.5kVA
50x50x100 50x50x100
Total Battery Data Receive
X (0]

Macbat
BRC-100

Batterie Plus
BRC-20

RepowerTEK



1. Discharger included in one BRM equipment

s BRM returns electricity to electric power company during

discharging. It turns analog electric power meter backward.

s Competitors use separated heating discharger.

2011.05.23 13:35




2. Regeneration of large-capacity battery
X BRM regenerates many batterles at atlme

3. BSC (attery Status Checker)

% Easy to diagnose bad batteries, efficient monitoring

discharge & charge status

Battery Data Sending

Battery Status Checker 1
e - VOItage J—
7% - Current 71\

2 = "arfam;zat"
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High regeneration efficiency
s 90% UP: Large capacity UPS Battery
s 80% UP : Forklift Battery & Small capacity UPS battery

No use any Chemicals

% No Extra cost for regeneration due to chemicals
% Competitors use chemicals for cooling during regeneration

. The other regeneration systems make a lot of heat inside battery

% Have to wait 1~2 days until cool down
«+ Heat causes deterioration

. The others can regenerate batteries with at least 50% remaining capacity
s They cannot regenerate less than 40% remaining capacity
Easy software upgrade

Turnkey solution provider

% Battery regeneration biz consulting
s Technical support and training




Puma PRH-3030
(JAPAN)

X-Charge/X-Tester
REGENTECH
(KOREA)

ECOTAIN
(KOREA)

Many batteries at a time !
Discharge & Charge in One Unit !
No Chemicals ! Big
Capacity !




-BRM exported its technology to more than 30 countries around the world.
-In some countries, B&F started to provide commercial service of battery regeneration to
the major customers like telecom operators.

Korea K-Telecom: 2v, 420, 600Ah Gel, 1800Ah Gel, 2000Ah Gel (3 years 4 months) L-
Telecom: 2v, 300, 600Ah Gel (1 year 6 months)
S-Telecom: 2v 600Ah AGM (6 months)
Indonesia I-Telecom 12v, 100Ah AGM, 2v, 600Ah Gel (1 year 3 months) T-
Telecom: 12v, 200Ah, AGM (1 year)
Mexico T-Telecom: 200 Ah, AGM, 2000 Ah, Gel, 3000Ah, PS (1 year 3 months)
BT-Telecom: 150Ah AGM, 600Ah Gel (1 year)
Iran I-Telecom: 12v, 150Ah AGM, 2v, 2000Ah AGM
India A-Telecom: 2v, 330Ah AGM (1 year)
Sri Lanka M-Telecom: 2v, 300Ah AGM (1 year)
Tanzania V-Telecom: 12V, 200Ah AGM, 2v, 2000Ah Gel (1 year 5 months)
Australia T-Telecom: 2v, 500Ah AGM (1 year 10 months)

Ivory Coast M-Telecom: 6v, 200Ah AGM (7 months)
Romania Solar power company: 2v, 4000Ah Gel (1 year)

Bangladesh R-Telecom: 2v, 400Ah AGM, Gel, (1 year 2 months)

B-Telecom: 2v, 400Ah Gel, (6 months)
G-Telecom: 2v, 400Ah GEL, (3 months)




Tested battery: Korean VGS 600Ah, 2 Volt Gel battery

Beforevalue

Aftervalue

Discharging
Result

Voltage
(V)

Imped.

|
(mOhm)

Voltage
(V)

Imped.
(mOhm)

0.876

0.369

83.86

0.903

0.371

84.32

0.496

0.337

76.59

0.612

0.363

82.5

0.360

0.346

78.64

0.460

0.325

73.86

0.529

0.346

78.64
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83.64
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Nov. 12, 2012

Evaluation after discharging test

Evaluation criteria based on 5 hours discharging rule

- A-class: more than 4 hours 30 minutes (more than 90%)

B-class: 4 hours.es 4=40UrS 30 mMiNUtes == _ (80 ~ 90%)
- C-class: @%ours 30 minutes ~ 4 hours SNF0~ 80%)
- D-éis: 3 hours ~ 3 hours 30 minutes (60 ~ ‘Q‘
-/—class: less than 3 hours (less tha

/ 60%)

2. \ Opinion on the discharging result

In suMmary,
- Twen Is are regenerated to A-class

—
- One cell are regenerated to_D-class
- One cell fails to be regenerated.

# 12 cell is not recovered even though its impedance approached
to near brand-new level, while #19 is
recovered
near to brand-new level after regeneration. This mean that
#12 has some problem inside.

Now, when we consider the impedance and discharging data,
we can strongly recommend 21 cells with A or B-class except
#19 which has relatively higher impedance than brand-new level
among 24 cells for reuse. Even #19 could be reused but we will
try more to reduce the impedance level.




Tested battery: Korean VGS 600Ah, 2 Volt Gel battery

» The finishing voltage of each cell is 1.75Volt. » The discharging ampere for 5 hours rule is 106 ampere.




Tested battery: Korean VGS 420Ah, 2 Volt Gel battery

Cell de‘ore

cel 1 |bahi | dazd

Cel 2 |10.745 | 0417

Cell 3 jO.8G7 | pAa28y - MAd

Cel4 foeg | 0435,

cels 11217 | o415,

ceng 1oooh | "og14"

cel 7 1104k [Tna10l

cell8 | 080§ |loass |l

Cell @ || 0.84§ |]0426 |

Cell 10y 0.78§ [§0442 I

I

Cell 137 031 [Vn.420 Regeneration Result

Cell 148 0754 |Fo400 | - The discharging capacity is improved from

Cell 151 0.764 |]0427 59.5% level to 92.1% level by regeneration.

Cell 16]| 074§ | 40439 |

Cell 17y 0.825 D 431 | Before regen After Regen.

cel 18] 0783 | '0420) | oooo HEMEHEEREEEEEEEEEEHEEEE

cel 19V oadh [ Ypa05! 12345678 91011121314151617 1812021222324 Discharging ime 357 552

cen 20V o7 | bazsl

Cell 21 Jo.ado | ba1d |customer K Discharging Current 42 42

Cell 22 |\0.750 | 1449

Cell 23| 9602 | (43§ Hee Yeol-Sang Totzl Discharged Anf &0 =7

Cell 24 | GE86 | 0425 |Battery ata: Rocket R C mo G N
—— —r —_—

Impedance of New Battery : 0.5 mQ or less




Tested battery: Korean 600Ah, 2 Volt AGM battery j

Before regeneration

After regeneration

Cell No

voltage

Impedance

Cell No

voltage

Impedance

1

2.120

0.478

1

2.190

0.377

2.120

0.604

2.180

0.405

2.110

0.599

2.180

0.405

2.100

0.633

2.180

0.301

2.090

0.690

2.150

0.392

2.110

0.480

2.180

0.311

2.100

0.499

2.180

0.344

2.090

0.589

2.150

0.303

Ol 0 N| o v | W N

2.090

0.556

O| 0 N| O 1| Ml W N

2.170

0.305

-
o

2.110

0.668

-
o

2.170

0.317

-
-

2.100

0.410

-
-

2.170

0.308

-
N

2.100

0.508

12

2.170

0.310

Evaluation of regenerated batteries by the Telecom Operator (December 2010)

Impedance of New Battery : 0.35 mQ or less

. Compared with the brand-new cells’ level (impedance between 0.2~0.35 mQ,
voltage between 2.2V+0.1v), 17 cells among 24cells (85%) are evaluated to be
regenerated to normal cells, which satisfy our standard for use in the field.




Tested battery: Power Plus 600Ah, 2 Volt Gel battery

Eefore Value After Value Discharge Value

Valtngs mil il - Veltaga mil

Battery Regeneration Report

0450

0455
0455
o459
o425
oHs
0452
0457
0455
o452 10
o462 11
AT 1z
D458 1z
D461 14
oA4ST 18

Date -

2011-04-07

Customer Cperation
Customer Telecom Indonecia BQR -5450

Fasponaitla wozff Sang hee yeol Regeneration time
54 hours

Battery Specifications

Compony Telecom Indonecia
Power Plus
SO00A
044 mQ
2V X 34 =48V

BB BB R

Average Impedance
y before regeneration :
Fefore Uaine After Uine : 0.584 mQ (133%)

T 2]
o441 Z
o44s

o4s8 Average Impedance
o4HE

— el o] o] | 3fer regencration
7~ == 0.482 mQ (110%)
~ 14_37‘/ 27 7

Tetal

Avarzga

450 min EE4 min

5le 51~54

qEE

Regeneration Result: The discharging capacity is improved from 75.0% level to 94.3% level by regeneration.




. Tested Battery Information: BAE, Germany/ Capacity : 12v 115AH/ Type: GEL (UPS) Original Impedance : 9mQ

Impedance-before vs.

Impedance—before | originalimpedance (9mQ) Impedance -after Impedance-before vs.
(mQ) (%) (mQ) original impedance (9mQ)

(%)

12.71 11.50 127.778% 6.113 67.92%

12.49 17.56 6.765 75.17%

12.70 12.39 137.667% 6.096 67.73%

12.74 11.99 133.222% 6.395 71.06%

12.09 37.02 411.333% 14.09

12.26 32.95 366.111% 17.28

12.09 15.28 169.778% 12.60

12.71 16.05 178.333% 6.249 69.43%

Voltage (V)

1
2
3
4
5
6
7
8

REJUVENATION TECHNOLOGY AGAINST NORMAL PRACTISE.
NO. OF BATTERIES : 12 batteries
INITIAL BATTERY CONDITION : All batteries which were taken from the warehouse are already considered as SCRAPED. These batteries
are below the usable parameters (not enough capacity to hold current and its
way below the expected Discharging Time) and categorized as UNUSABLE.

WITHOUT REJUVENATION
1.REMEDY/SOLUTION : To change all the 12 batteries to new ones. This means cost and expenditure.
WITH REJUVENATION
1. REMEDY/SOLUTION : AFTER APPLYING ECOSAVER TECHNOLOGY
9 Batteries have been restored & revived and 3 batteries are beyond redemption (Due to severe sulfation and or internal damaged)




Battery Regeneration Worksheet for 330Ah, 2V AGM battery

Date: ZE-May-12
Customer: Onhm for new batteries: 0.3 ik or bess
Batiery Make: HEL
Batiery Type:
Battery Specs:

Walts

Capacity
Machine Used:

egeneration Time: We can see the improvement of impedance All the cells passed discharging

Vo Settings: . value test.
Ampere Setting: — -
Dischanme Time: / ~ /
2 TN
Battery Ir. Mo, Aftsr REG Affsr Changs - min 2 hre pC On ZRABEROZ 2soond Reg on 31062012 /
v Jonmimg | w Ohem [ma) Ohm [me) W Ohm [ma] gOicoh. Test Meac. After Dico.Tost
307 0101 2158 nadz b | zzzE 0452 0388 !""F Time{Hrs) il Shm [
307 02Oz 2159 \ 2213 0308 D431 WL 1104 9.343
307 02 03 . 2188 Nz 0630 0.450 J w 1054 2.333
307 s 02 2120 22z n.as2 0.3=7 LT 1022 9.313
307 0505 2130 Y220 0353 0337 kil
307 07 05 z.1%: 2223 0355 0330 WL : 2102 2433
307 0B 07 . 2.1=5 Ri7 (] EES] L - s oA
307 05 08 2810 0.603 0.488 L - zii2 s
307 W02 2430 2313 0350 0320 L 233 833
307 1110 . 2430 2320 0335 0.433 L rai nam
07 LEIL 2135 2314 0320 0.40% e 24 D387
307 43 12 2.480 ¥ T 0520 0.332 y ’ L = D3e
07 1413 2.1 FE T 0330 03z Ll 2ose o430
WL 2138 0.333
= > EEEEETEE = E
- : - WL ] 2140 0.460
307 17 15 2138 2208 0320 0312 o : oETT P
307 1517 . F 0301 0430 — —=
3071812 2132 | £ D.azs 0472 = =
307 2012 2152 FEET] 0301 0.a07 = P
307 2120 2208 .as2 0.3ss YT YT

3072121 2051 2453
3072523 2120 0.356
3072423 210 0.354
Tozza E 2120 037

N =0.857 11755

TOTAL 2 1207023 0.451%
AVERAGE

2.103 0478




Battery Regeneration Test Result in 2016 June

From:
Sent: Wednesday, June 08 201 L 3 Q2R wm mm e o o o o o o e e e e

/,.s«b]éii': Test results

[}

Attached are the discharge curves for the batteries we worked on in Landsborough. The cells were discharged at the 3 hour
rate with an end voltage of 1.85V per cell, £ ity i
| icular] i i i

-
Swg Jve only just finished the test today so 1 haven't had a chance o discuss this internally. The next logical step is to fguacfv
Rﬂma rk on, Il scout around for a suitable candidate
WOk |

-
-
-
-

Rfiardd ---------------—-----------------




Battery Regeneration Test Result in 2012 September

Before Value AfterValue

Battery Regeneration Report

Discharge

Value After Value

Cell | Voltage| mQ C | Voltage| mQ C | Cell Voltage | mQ | °C |voltage| ma

1 6.16 1.544 6430 | 1.263
2 6.06 1473 6460 | 1172
4 6.08 1.457 6430 | 1164
5 6.1 1.621 6.450 | 1.186
7 6.1 1.609 6470 | 1.185
8 612 1.453 6.460 | 1.168
ol 604 1.446 6440 | 1.160
11 606 1.430 6450 | 1.168

Date :
30/09/2012
Customer
Customer MTN Operation
Responsible staff
Battery
Specification
< BR_
Company Emerson k648
ModelName EB4 6v 200 Regeneration time
Capacity 200AH 30 hours
Impedance N/A
Voltage 6V
After Value
No 1: 525m, No 2: 540m, NO 4: 540m, No 5:
Dischargingti 510m
ISCNATBINEYME 6 7: 524m No 8: 530m No 9: 524m No 11:
552m
No1,2,4,5,7,8,9,11-
Discharging crruent R4A

- Place : 5TA IC office: Date : 30/09/2012
- Battery Model: 8 units of Emerson EB4 6v 200
- Performance Enhancement :
a. internal Impedance: av. 1.504 (Initial) = av. 1.183 (Final)
(25% improvement)

b. DischargingCapacity: average. 87% of new battery.

Discharging time av. 520min




/. Reference Photos
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HOO1-01.917
#002-01.912
#083-61. 935
1#004-01. 920
#006-01, 923
#%7 01. 852
G -01. 7o8
Growp: 1

Data.
DataFile 10/10
24

1
|17-04-24 1
17-04-24 1

17-04-24 14

17-04-25 09:24
17-04-25 9:30
|17-04-25 09:31

I LA 154
#011-01. 912
#012-81. 927
#013-01. 872
ROH 01.929
P15-8], 8

#016-01. 868

Memory 068%
DataType:
Capacity : 0400AH
TestCur: 0724

TestCap: OO68AH Delete

TestTime : QOHHTM
BattLow: 01. 75V
GroupLow: 938. OV
BattSum: 024#
GroupSun: 001G
StopType: GroupLow
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Discharge characteristic of AA cells
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AD WITH “B&F”

Total Battery Solution for Highest Efficient Batteey Life,
Performance Upgrading & Maintenance

i .
{
b

b N

B&F GROUP

BANGLADESH OFFICE: KOREA OFFICE:
Montecristo Building(4-5th floor), Plot No. NE(K)- 2-811, Philleo Twin Park, 1160-3,
10A/2, 176 Gulshan North Ave., Dhaka-1212. Joong-Dong, Buchon-si, Kyung Ki-Do, Korea

BANGLADESH FACTORY:
Vill.: Polashpur(1st Dholeswary Bridge),
Post: Abdullah Pur, P.S.: Keraniganj, Dist..Dhaka.
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