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INDIVIDUAL BATTERY
HEALTH MONITORING
SOLUTION

iBHMS Solution for VRLA batteries
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» WHY MONITOR BATTERIES 24x7? Veneray

Harnessing the un:

= Batteries form the backbone of backup power for every Root causes of unplanned outages

business-critical infrastructure

= Failure of batteries can lead to catastrophic infrastructure
failure costing millions in losses

UPS system failure

29%

= 65% of backup power failure are due to battery failure®

. . Cyber crime (DDoS)
= Batteries are black boxes and their health cannot be

ascertained by looking at them or manually logging data Accidentialhuman error

= Temperature raise in batteries can lead to explosions and fire
Water, heat or CRAC failure

= Life of battery gets reduced if ambient temperature is not
maintained at appropriate levels Weather related

= Batteries are connected in series and if one or two batteries
degrade, it will affect the health of all other batteries if

4%
undetected IT equipment failure Ew,
5%

*

«» [1] - 1SR Research Paper

Generator failure

0% 5% 10% 15% 20% 25% 30% 35%

7
°

[2] — Cost of Data Center Outages

®2016 ®2013 ®=2010

¢ [3] - National Survey on Data Center Outages

As detailed in the research report titled “Cost of Data Center Outages”
by Ponemon Institute©
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» POTENTIAL ROI Oeneray

= VRLA batteries typically last for 5 to 10 years depending on its
operating condition.

= However, in reality, companies tend to replace their VRLA
batteries every 3 to 5 years as a standard practice.

» This is because the state of battery health for
individual battery blocks are unknown.

> This approach increases the OPEX for the companies
as they are replacing good batteries along with the
few batteries that may be weak/bad.

= Sixth Energy’s iBHMS solution can provide the health of
individual batteries.

= This will enable the customer to replace only the bad/weak
batteries as required.
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» TENTATIVE ROI CALCULATION

6.

» Consider a sample UPS system with 1 battery string having 12V 200Ah 40 VRLA batteries with standard wiring. Considering INR 18,000/-

per battery, customer needs to spend INR 7,20,000/- every 3 years.

Total investment without monitoring solutions

Initial batteries cost with 3years (Rs. 18,000 * 40 Batteries)

X7,20,000.00

Replacement of batteries cost after warranty period for 3years (W/o inflation)

X7,20,000.00

otal without Monitoring Solutions

X14,40,000.00

Total investment with monitoring solutions

Initial batteries cost with 3years (Rs. 18,000 * 40 Batteries)

X7,20,000.00

Initial BHMS Cost

X1,40,000.00

Batteries cost (20% extra for AMC/Maintenance) for 4th, 5th and 6th Year

X1,44,000.00

BHMS AMC Renewal for next three years (4th, 5th and 6th Year)

X63,000.00

otal with Monitoring Solutions

X10,67,000.00

> During the warranty period, 6th Energy’s Battery Health Monitoring Solutions provide customers with real-time visibility of battery

health, along with proactive alerts and notifications to help reduce failures and prevent unforeseen incidents.

» With 6th Energy Battery Health Monitoring Solutions offerings, we have observed that the battery replacement was/is equal or less

than 10%, however we have taken 20% in the above working. @10%, the ROI will be 31%
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> WHY SIXTH ENERGY iBHMS?

Latest in technology- Doing IT the 2025 way

v Latest loT technology provides secure private cloud deployment with ability to access selective data by authorized users.

User based data view

v Customers can provide selective access to information and data to their end user through APPs and web browsers (some users
can access only some parameters)

Apps & data on the move

v Integrates with digital life style, mute notifications selectively, Data at your finger tips

Advanced data analytics

v Appliance server runs Enterprise class Linux with various advanced data analytics features

Wireless sensors
v' Wireless sensors enable high reliability (no loose connections), enhanced electrical safety (high isolation) and nice aesthetics
» Future proof

v Ability to upgrade to monitoring UPS, PAC, ACDB, Genset, ATS from and manufacturer at a future date using the same platform
(monitor from both BMS and loT at the same time)
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» SOLUTION ARCHITECTURE

Standard Deployment Architecture

iBHMS
Controller
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KEY ALARMS & PARAMETERS MONITORED
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Parameters

Battery Alarms

UPS Alarms (as per protocol availability)

Battery

Cell

Voltage (V)

Ripple Voltage (V)

[Temperature (°C)

Impedance (milli-Ohms

String

Current (A)

Ripple Current (A)

Voltage (V)

State (Float/Charge/Discharge)

Charge Level (%)

UPS

Input

Voltage (R,Y,B)

Current (R,Y,B)

Frequency

Output

\Voltage (R,Y,B)

Current (R,Y,B)

Load (R,Y,B)

Frequency

Battery

Charge Level (%)

Voltage (V)

State (Float/Charge/Discharge)

Environment

[Temperature (°C)

Humidity (%)
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Sensor Communication Error Load Not Protected Major
Block High Float Voltage Major UPS Operation Mode - Battery Minor
Block High Float Voltage Critical Emergency stop Major
Block Low Float Voltage Major Input Bypass Due to Internal Fault Major
Block Low Float Voltage Critical UPS Overload ng'or
High Block Charging Voltage |Major Fan Fault - Cr!t!cal
- - . Manual Bypass Switch Critical
High Block Charging Voltage |Critical — - - — —
- - Rectifier Internal Failure / Major Rectifier-Charger Fault [Critical
Low Block Charging Voltage [Major - - —
Battery Low Block Charing Voltage _|Critical Protection Lost In Parallel Installation Critical
Cell : eing g 2 Battery Circuit Breaker Critical
Low Block Discharge Voltage [Major -
- — Input Fuse Fault Major
Lc')w Block F)lscharge Voltage Cl’lt.lca| Bypass Overload Major
H!gh block !mpedance value M?J.Or Load Short Circuit Critical
High block impedance value [Critical Battery Low Warning Minor
High block temperature Major [Temperature Out of Range Minor
High block temperature Critical Communication Fault Major
Block High Ripple Voltage Major Output Switch Critical
Block High Ripple Voltage Critical Chopper Major Fault Major
Inverter Major Fault Major
Sensor Communication Error Inverter Overload Major
Battery [String High Ripple Current Major Inverter Thermal Overload Major
String  [String High Ripple Current  [Critical Inverter Limitation Major
String Discharge Major Ups Fuse Fault Major
Inverter Stack Overload Major
Inverter Output Current Limiting Minor
Battery Ventilation Fault Major
Output Thermal Overload Major
Charger General Fault Major




> Al/ML ANALYTICS

[

DEVICE_ID: 22376

6.
energy
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» SAMPLE DASHBOARD - SITE SUMMARY

= Overview of all batteries
= Alarm view

= Asset view

= Health view
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Battery Monitoring System Dashboard
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RAIEC
ZMIZORAM

bo.
‘Keyboard shortcuts | Map data 2022 Google, Mapa GiSrael, TMap Mobility | Terms of

snowing 1 - 20 nl:mnmu S o

5

Device name «  Location | capacity (KVA) | Serial Number | Facility Name | ity | state | Battery AH Battery Voltage | Number of Strings Battery Per String, Warr End Date | AMC End Date
SR-ACC-BDC11 Rangalare 40 ANDTO3008001 | RDC11 Rangalore Karnataka 75 12 1 a1 7018-09-18 s -
SB-ACC-BDC11.. Bangalore 40 3NDT03006001 BDC11 Bangalore Karnataka 75 12 1 31 2018-09-18 =
SB-ACC-BDC11.. Bangalore 40 9E1934T15111 BDC11 Bangalore Karnataka 84 12 1 36 2021-03-02 =
SB-ACC-BDC3-..  Bangalore 60 3NDW20010001 = Bangalore Karnataka 75 12 2 31 2020-07-11 =
SB-ACC-BDC3-. Bangalore 60 3NDW20007001 = Bangalore Karnataka 75 12 2 31 2020-07-11 =
'SB-ACC-CDC2i Chennai 30 9E1801T11026 i Chennai Tamilnadu 26 12 2 40 2019-08-28 2019-09-24
Gurgaon a0 9E1934115106  UPS and Batter.. (urgaon Haryana 84 12 1 36 2021-03-09 -
Mumbal 60 OE1928K31038 UPS and Batter... Mumbal Maharashtra 100 1z 1 44 2021-09-11 ==
Bangalore 15 9EL947T10437  UPS and Batter.. Bangalore Karnataka 40 1z 2 32 2021-12-14 -
Bangalore 40 120716-95190... - Bangalure Karnalaka 65 12 1 30 2020-06-21 2020-06-27
Bangalore 40 120714-94820... - Bangalore Karnataka 65 12 * 30 2020-06-21 2020-06-27
SD-DT-GGN-DL..  Gurgaon 40 41363LXX19 - ‘Gurgaon Ilaryana 65 12 1 34 2020-06-18 2020-06-27
5D-DT-GGN-DL.. | Gurgaon 40 a162LXK11 - Gurgaon liaryana 5 12 1 24 2020-06-18 2020-06-27
SBETGGN DL..  Guraaon &0 413651010 Gurgaon Haryana 100 12 1 24 2020 06 18 2020 06 27
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» SAMPLE DASHBOARD — BATTERY STATUS

= Alarm analysis

= State of charge
summary

= Critical discharge
summary

| ]

Utilized life summary
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» Battery Monitoring System Dashboard

summary

Y
E Battery Block Health - Recent Status
[

|
Good, 1446, 90.64%

Battery Bank Used Life - Recent Status @

Bad, 20, 1.36 %

Sto 0%, 3
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» SAMPLE DASHBOARD — DISCHARGE ANALYSIS Jenergy

BHMS Dashboard = B c
sy
—
Beperts 3 Duby Zapects >
T - BICEE i Comm |
g2 - < Dw- > apply  Chessx
o o By B e S
Discharge Activity Repart feis

bt »
b i ' PSS Battery Sering ! @ 25-01-03 12:14:00 802 23-01-03 12:14:00 8c3
R = — upseT Battery String ! w9 2023-01-03 12:11:00 2025-01-05 12:7:00 7 20250032600 2023-01-0312:28:00 L
. n
b ey upsos Battery String = 2023-01-03 12:11:00 78 MIICHOIVO0 2073-01-0312:27:00 8ez
[ - .
upsus Battery String | a5 2023.01-03 12:11:00 2023-01-03 12:13:00 0.1 OTOLOILI00  2075.01-0372:78:00 =52
N e ot Rirvas e 53¢ 81 Bararms Couet A g
uPSOL Batrery String ! }:. 2023-01-0312:28:00 2023-01-0312:28:00. a3 2023-010312:28.00  2023-01-08 13:20-00 3058
o J—
P UPsOs Battery String 1 0 2023-01-03 12:28:00 20280103 12:32:00 543 2023-01-03 12: 2023-01-03 12:45:00 L]
. . [
o — - upsis Battery String 1 50 2023-01-03 12:28:00 2023-01-03 12:28:00 3 2023-01-05 12:28:00 30103 12:43:00 597
nemr——
- e uPSTE Battery String 1 % 2023-01-0312:28:00 2025-01-0312:31:00 21 2023-0-0512:3100  2023-01-03 13:31:00 3628
—— ——— upsz2 Battery String | 3 20230103 12:28 2073-01-1 oo 1 2023.01-03 20730103 12:30-00 o
uPsio Batrery String 1 & 2025-01-0312:28:00 2023-01-03 12:28:00 & 2020-010512:29.00  2023-07-03 12:41:00 78
o -2 — " o " upsia Battery String | 2 2023-01-03 12:28:00 263 2023.01-0312:28:00 20230103 B-31:00 s
S . S - ues2 Battery String 1 s 2023-61-03 12:28:00 31 2023-01-05 12:29:00 847
upst Battery String 82 2023-01-0312:28:00 2023-01-03 12:28:00 3 20230103 12:28:00 )
. 5 uPsoz Battery String ] 6 2023-01-0312:28:00 20230103 12:30:00 wrz 20230103 12:30:00 20250103 12:40:00
i i upsor Bateery String 2023-01- 2023-01-0312:23:00 0230103122800 2023-01-0312:45:00 ass
= . ks upstT Battery String T 5 20730103 12:28:00 2023:01-03 12:29:00 8 20230105 12:29:00  2025-01.03 13:31:00
s m = s
o vy - UPSE1 Batrery String 1 “ 2023-01-6312:28:00 2023-61-03 12:30:00 e 20230103 12:30:00  2023-01-03 17:40:00 7
- - ot Ju— —t — - — —t
RISt Lo S el e Qo e uPsis Battery String 1 5 2023-01-03 12:28:00 2023-01-0312:30:00 281 2023-01-0312:30:00  2025-01-0372:43:00 8
St Sammary - emarty e Gt kDot b b 7 Battery String 1 “ 2023-01-6212:28:00 2025-01-08 08,3 2028-07-0312:3100  2025-01-0812:19:00 se3
upsia Batrary String | e 2023-01-0312:28:00 2023-01-03 12:30:00 8 20250103 12:30:00  2023-01-0312:30:00 0
upsos Bateery String s 2023-01-0312:28:00 2073.01-0312:30:00 utl 2025.0108512:30:00  2073-0103 12:43:00 56
con s e e o b s
. o by b oo ot » .- ups20 Battery String | 5 2023-01-0312:28:00 2023-01-03 12:29:00 2 2023-01-0812:29:00  2025-07-08 14:28:00 g
s~ 3
e [ —— » o
. el et UFs0E Batrery String | 3 2023-01-6312:28:00 2023-01-63 12:32:00 g2 20230103 12:32:00 7
Sy e . - | uFs22 Battery String | 2 2023-01-03 12:32:00 2025-01-03 12:35:00 %2 2023-01-0312:35:00  2075-07-03 15:06:00 a1z
brin o e uPsal Battery String 1 “ 2073-01-03 17 073 2025-0-0312:41:00  2023-01-03 1:31:00 307
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» SAMPLE DASHBOARD - SITE REPORT Venergy

6ez-.e,rgy' & O DA@DEMO -

> Battery Monitoring System Dashboard

Site Reports | Site 2 Reports

Site 2 - Battery SOC @ S /=T S S =T Site 2 Battery Current SS=r

EFE R

Percentage Voltage

Site 2 Hourly Battery Temperature S SET Battery String Discharge Duration - Monthly Trend T S=ET
0.35

©7/83/2022
03
I 0.2
O
0.15
0.1
0.05
0

@8/83/2022
89/83/2022
January Discharge Durat...  February Discharge  March Dzsclm March Dischatge Dura: Dura %
Duration Hrs

16/83/2022
11/83/2022
12/83/2822
13/83/2022
14/83/2022
15/83/2022
16/83/2822
17/83/2022
18/83/2022
19/83/2022
26/83/2022
21/83/2022
22/83/2022
23/83/2022
24/83/2022
25/83/2022
26/83/2022
27/83/2622
28/83/2022
29/83/2022
36/83/2022

e
o

3= 2a.1 5= 24.73 5= 25.48 3= 26.13 3= 26.81 >= 27.49 3= 28.17 >= 23.84 >= 20.52
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» SAMPLE DASHBOARD - SYSTEM LEVEL
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Discharge Cycle Number =" = Battery Bank Voltage (V) and Current {A) =" =
30 600
y r L] | T r 1
20
20 i 1 L
13 l
0 1y L1 I i 1 1
10 0
16. Apr 17. Apr 18. Apr 19. Apr 20. Apr 21. Apr 22. Apr
0 -e- Voltage -+ Current
17. Apr 18. Apr 19. Apr 20. Apr
o
Discharge duration in secs o= Alert Severity Report o=
40
4 U 24 25 o 1
- | | | Block 38
| ’ 11 Wednesday, Apr 20, 15:38 Block High Float Voltage
6 5 * Discharge Duration in Secs: 3 Minor 4
2 [ p
I | [ - :
0 ‘ ‘Block 45 I
17. Apr 18. Apr 19. Apr 20. Apr 21. Apr
N\ )
o High Block Charging Voltage Block 46 I A’
. — A Critical .~ ,
Critical Open Alert 2 = | = ' Battery String1 || ® S I
Site Name = City State Alertname  Sensor Name Start Time  Severity I Battery String Discharge I".',aﬂ"-'v" Battery String2 |} 3
NTT-BLR-1F... Bangalore Karnataka  Block High ...  Block 38 2022-04-21...  Critical Block 48 || sl
o
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» SAMPLE REPORT
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Battery Monitoring System Dashboard

Battery Report

Battery Bank Health Report

Site +

Location

Battery Cyclic Discharge - Charge Report

Site + String

[ SR = U g (R

DOD Summary - Sitewise

Site «

0to0.5%
100
100
100

Cycle
ang
908
907
906
905
an4
903
902
901
900

Number of Strings

O I VT Vv,

Cycle Start Time
2022-03-28 14:57
2022-03-29 14154
2022-03-28 10:29
2022-03-28 %16
2022-03-27 16:47
2022-03-27 10:21
2022-03-27 10:08
2022-03-27 510
2022-03-26 16:08
2022-03-25 6:31

0.5t0 2%

Banks identified as chedk required  Banks identified as Weak

Cycle End Time
2022-03-28 15:01
2022-03-29 14:56
2022-03-28 10:33
2022-03-289:18
2022-03-27 16:56
2022-03-27 10:57
2022-03-27 10:08
2022-03-27 5:16
2022-03-26 16:14
2022-03-25 6: 38

2t0 5%

Discharge Buration {min: Charge Duration (mins) | Float Duration {mins)

0:04:17
0:0L29
0:04:30
0:02:00
0:0%:15
0:36:14
0ioL21
0:08:10
0:05:48
0:06:49

2:13:37
0:01:08
2:23:52
L0321
2:30:52
2:19:27
0:08:51
2:21:28
2:3240
214407

5to 0%

Banks identified as Bad

8:20:01
0:00:00
25:27:47
0:00:00
12:55:46
2:37:00
0:00:00
1:36:40
9:50:14
29:58:17

10 to 20%

Ahln
a7

a7
2.2

6.7
0.1
4.6
5.5
6.1

Utilized life at Start (%)

36.9

4.7

46.3

17.4

4.7

50.4

50.4

255

238

211
AhOut
0.1
0
0.1
0
0.3
18
0
0.1
0.1
0.2

great 20%

0

0

0

Utlized lfe at End (%)

37.3
48.6
472
19.1
50.7
51,2
513
26.3
24,7
219

Bank Utiized Life

& O Dpa@DEmMo v

Showing 1 - 20 of 3

<Al o
=A@~ =

Total Utiized life during selected pe

0.9
0.9
0.9
17
1

0.8
0.9
0.8
0.9
0.8

songt B [T]@ &

Peak Charge Current

12

3
12.4
46
12.4
12.4
28
12

12.8

Average Battery DOD %

Snowing 1 - 20 o1 252

TotalDisch
3

4

14

Average Discharge Curr
2.7 A
24

28

25

2.7

28

25

3.2

26

26
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> SUMMARY cheray

“— Harnessing the un:

Why Monitor Batteries?

Increases Battery Life & Performance Monitor batteries 24*7 at block level

Proactive maintenance Monitor Health in Float, Charge & Discharge condition

Enhanced Business Continuity Using wireless sensors and cellular wireless gateways

Real-time visibility with historic insights advance Health detection using automated cloud algorithms and analytics Alert proactively in real-time using

Transparency of actual status SMS/EMAIL/APP notifications Access real-time and historical data through APPS/WEB Monitor associated
equipment like UPS, PAC, HVAC and Gen set etc.

Key Alarms
Cloud Based High Internal Impedance High Discharge current
More visibility. More pairs of eyes looking Battery Bad, Weak, Check Low Battery Voltage
Wireless Required Low State of charge
Enhanced electrical safety, Increased communication High String Voltage/ Current High Charge Voltage
reliability, Enhanced aesthetics with no cables, Ease of High block float voltage High Cycle Count
maintenance & Latest technology High block Temperature

Apps
Integrates with digital life style, Mute notifications selectively,
Data at your finger tips
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Thank You.

Sixth Energy Technologies Pvt Ltd.

Bangalore, India
www.6thenergy.com
sales@6thenergy.com




