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| Rensource solution

The Rensource solution: Deployment of 100 decentralized solar mini-grids across the market
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| Rensource solution

The Rensource solution: Deployment of 100 decentralized solar mini-grids across the market

rensource

1 market, 12 000 shops

’ 8 hubs

100 mini-grids systems
’ Total PV: 0.7 MWp
Total storage: 0.8 MWh ’ ’

¢ 5000+ smart meters |-~
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g 'he operational challenge

It is operationally challenging to manage such a high number of decentralized off-grid systems including all connected customers

The goal

Operate 100 mini-grids with a total of more than 5000 smart meters efficiently

The challenges Reduce operational costs

Management of field technicians

Low costs of electricity Management of equipment Proof solar advantage over diesel
Fast response times Understand power needs Erase idea of poor energy service
Fast issue resolution Proof best in class delivery to stakeholders and investors

Customer satisfaction Business success Public perception

li Confidential odll®* AMMP



oili®* AMMP

network operations center (NOC)

I

Data storage,
AMMP core ....‘ ® @ ‘ analytics, and

visualization

Two things need to be at the core of the NOC....



| The solution

|. The NOC needs to combine non-tangible data acquisition with physical “ground truth”

Physical truths

Non-tangible data

Equipment type
System measurements

Physical locations of systems
Battery, PV, Inverters, Charge and meters
controllers etc. Meter associations

Meter measurements

Equipment associations

Energy readings, voltages, System associations

states etc. Hub associations
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| The solution

2. Different stakeholders in the organization need different type of information and functionalities

System configuration & remote control
System and meter management

Individual system focus/ short time horizon Portfolio focus /long time horizon

olil®* AMMP

renso u rce Customer operation Field service engineers

Management

Central operations team Investors
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Example 1
Hierarchical dashboarding
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88 AMMP 1.0/ Site Level - Operational State -

sitefilter AN~ = AMMP 1.0 (7 HOWTO USE




Example 2
Multi-channel alerts

Alert management
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Difterent stakeholders need different alerts

Every alert across all the systems and meters Custom selection of alerts won't spam inbox
=l I k
&ammp_alerts o ) Reply [E2Reply All (2 Farward
. s ac ncreay@amma.ic AMMP Manitaring; noc@rensource. energy -

wlan
Friday, May 3rd .
' AMMP Alerts APP 11:21 AM [CRITICAL] VE.Bus operating state SBG-HUB-002-HS011

Rensource [CRITICAL] VE.Bus operating state PAAS-LAG-Cars 45Admiralty-
HS001 The operating state is 1 (1 = "Charger_Only", 4 = "Off") at 2019-05-03

09:21:22 +0000 UTC ."'. A M M P

‘ AMMP Alerts APP 11:26 AM
? | Rensource [CRITICAL] Temperature alert for SBG-HUB-001-HS010 The

Temperature is 36°C at 2019-05-03 09:15:00 +0000 UTC CRIT|CAL
‘ AMMP Alerts APP 11:33 AM
J Rensource [CRITICAL] Temperature alert for SBG-HUB-001-HS002 The VE.Bus alert for SBG-HUB-002-HS011
Temperature is 36°C at 2019-05-03 09:30:00 +0000 UTC
Rensource [CRITICAL] VE.Bus operating state PAAS-LAG-Etoplkpe-HS001 The VE.Bus state: 4
operating state is 4 (1 = "Charger_Only", 4 = "Off") at 2019-05-03 09:36:13

Legend: 1 = "Charger_Only", 2 ="0n", 3 = "Invert_Only" 4 = "Off"
Time: 2019-05-09 13:18:44 +0000 UTC

+0000 UTC

Rensource [CRITICAL] Temperature alert for SBG-HUB-005-HS005 The

Temperature is 36°C at 2019-05-03 09:30:00 +0000 UTC :
See system in AMMP

‘ AMMP Alerts APP 11:46 AM
g Rensource [CRITICAL] Temperature alert for PAAS-LAG-Cars45Mushin-HS001

The Temperature is 36°C at 2019-05-03 09:45:00 +0000 UTC

Customer operation Field service engineers Central operations Engineering

olil®* AMMP
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Example 3
System management
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Companies Assets Meters Edge Nodes *2 Jonathan Schulte -

Asset Overview

Status Mame Last updated ™

Sabon Gari
MNepa 1

s Ghagi

Iponri
Mepa 2 n/a
Edaiken n/a

lta Osu '

B Confidential odlil®* AMMP




Direct and indirect impact of network operations center on the business

Network operations center

Reduce operational costs\/

X Management of field
6'>T< g

EEelnlelEs \/ Proof solar advantage over
3 Low cost of electricity Management of equipment diesel \/
V Erase idea of poor energy
Fast response times V Understand power needs seioe

Fast issue resolution V Proof best in class delivery to stakeholders and investors \/

Customer satisfaction Business success Public perception
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Sabon Gari Market
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Iponri Market
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rensource

Confidential
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Besides Sabon Gari Market, there are now in total 8 Rensource industrial clusters managed through the AMMP platform
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| Sabon Gari Market

Rensource completely transformed Sabon Gari market into a smart solar mini-grid cluster
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m MVP

We are now providing monitoring and management for more than 3all off-grid systems across a continents

\Froniusg

Schpeider

steama.co
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Hendrik Broering Prince Ojeabulu
Ccoo Head, Network Operations Centre
Hendrik.broering@ammp.io Prince.ojeabulu@rensource.energy

Www.ammp.io www.rensource.energy




88 AMMP 1.0/ Site Level - Operational State ~ @ Last 1 hour Refresh every 5m

Site filter  Ikenne + Iponri + Isikan + PAAS + Sabon Gari ~ = AMMP 1.0 (3 HOW TO USE

lkenne

Number of hubs : 1
Mumber of systems : 5

Iponri
Number of hubs : 2
Number of systems : 12

Isikan

Number of hubs : 3
Mumber of systems : 7

PAAS

Number of hubs : 3
MNumber of systems : 47

Sabon Gari

Number of hubs : 8
Number of systems : 74




88 AMMP 1.0 / Hub Level - Operational State - it Y 2 # [ Ouasthour Refresheverysm

Site filter  Sabon Gari ~ Hub filter  All = = AMMP 1.0 (& HOW TO USE

SBG-HUB-001

Number of systems : 19

SBG-HUB-002

MNumber of systems : 15

SBG-HUB-003

Number of systems : 6

SBG-HUB-005

Number of systems : 6
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28 AMMP 1.0/ System Level - Operational State ~ i+ ¥ 2 B o © Last 30 minutes Refresh every 5m

SBG-HUB-005-HS001

IMEI : 865691032302374
Box type : HS10000

SBG-HUB-005-HS002

IMEI : 865691034348961
Box type : HS10000

SBG-HUB-005-HS003

IMEI : 865691035519446
Box type : HS10000

SBG-HUB-005-HS004

IMEI : 865691032302366
Box type : HS10000

SBG-HUB-005-HS005

IMEI : 865691034403956
Box type : HS10000

SBG-HUB-005-HS006

IMEI : 865691034384404
Box type : HS10000

SBG-HUB-006-HS001

IMEI : 865691032416489
Box type : HS10000




88 AMMP 1.0/ System Level - Detail - W v e

& =] © Last 6 hours Q =

System filter ~ SBG-HUB-004-HS002 v = AMMP 1.0  (Z HOW TO USE

System Info Generation Battery Output
SBG-HUB-004-HS002
IMEI : 865691032815524
Box type : HS10000
BOS Setting : 1-3-1-1-200-0-2-9-0-24
BOS Firmware : 1.05
Li Config : 2P4S

RSSI: I Ok (4 hours, 66%) M Very bad (2 hours,33%) 1 No signal (3 minutes, 0.71%)

> Weather forecast




88 AMMP 1.0/ System Level - Detail - [T &
Generation data
20K 10
e pv_mppt1_P
15K 05 == pv_mppt2 P
- SUM_p¥
10K 2019-05-09 11:02:24 A : e ot
/ —pvmpptl_P:  287.50 / \ Q = Ev_mppi?. Vdc
500 —pvmpptz P: 57250 — N
= sum_pv: 860.00
y — e % N\ / \ L~
T v =pv_mpptz_Vdc:  97.36 7 — S
09:30 10:00 10:30 1100 * 12:00 1230 13:00 13:30 14:00
Bulk
2019-05-09 10:14:21
to
[ Bulk (4 hours, 67%) Off (2 hours, 31%)  Transitions: 6 2019-05-09 11:18:17
[ Bulk (5 hours, 75%) Off (an hour, 22%)  Transitions: 6 e
MPPT Charge Controller charging current and voltage
B0 A : 565V
o ; . \ /J batt_|_mppt1
404 ~. 7 T - 560V batt V_mppt2 (right-y)
304 o 2019-05-09 11:00:00
P —batt |_mppt2:  10A / A 555V
T —batt V_mppt1: 28A N/ <\
A _— | ~ batt V_mppt2: 56V

(==

® Last 6 hours

115K

115K

174K

10218

102.53

20A
20A
56V
56 A



28

Companies Assets Meters

Edge Nodes

Asset Overview

Sabon Gari

Status

Q)

QENORNCINOINCENOANCENORNC

Name

SBG-HUB-004-HS001

SBG-HUB-004-HS004

SBG-HUB-004-HS006

SBG-HUB-005-HS006

SBG-HUB-005-HS001

SBG-HUB-005-HS002

SBG-HUB-005-HS003

SBG-HUB-005-HS004

SBG-HUB-005-HS005

SBG-HUB-004-HS003

o -

Company
Rensource
Rensource
Rensource
Rensource
Rensource
Rensource
Rensource
Rensource
Rensource

Rensource

Confidential

*& Hendrik Broering [Nlogout

Last updated

6 months ago
6 months ago
6 months ago
6 months ago
6 months ago
6 months ago
6 months ago
6 months ago
6 months ago

6 months ago

oil®* AMMP




Companies Assets Meters

Assets / SBG-HUB-002-HS009

SBG-HUB-002-HS009

Asset
Name Company Associated meters
SBG-HUB-002-HS009 Rensource 12 show list
Coordinates Associated Edge Nodes Created

e e * 865691035516244

8 View on Google Maps ‘

® Tags & Attachments

hs_box_type [MaRE{tl] m SBG-HUB-002 Files Upload
e R I - -
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Last Updated
5 months ago
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