Stakeholder Responsibilities Related
to SEDM & Remote Monitoring

State Implementing Agencies, Consultant, Empanelled Agencies



Concept & Objectives of SEDM (Solar Energy Data Management) Platform

Architecture of SEDM Platform

SEDM Platform Components

State wise Status of SEDM Platform

SEDM Activities and Responsibilities : Till Go Live of Platform

SEDM Activities and Responsibilities : Scheme Implementation Phase

SEDM Activities and Responsibilities : Operational Data Integration (RMS & SCADA Integration) -



One Nation - One Solar Energy Data Management (SEDM) Platform for PM-KUSUM
N\

A Single Platform for :

e Stand Alone Solar Pumps, Grid Connected Solar Pumps, Distributed Solar Plants

\

A Single Platform for :
National Level * Farmer, Empanelled Agency, SIA, DISCOM, MNRE, DBT Program, Research Institutes
SEDM Platform
(Solar Energy Data |
Management Platform)
‘ A Single Platform for :

Vision

e Consumer Registration, DBT Integration, Project Progress Management, Asset Management, Complaint Management

[

A Single Platform for :
® Pump Controllers, Drives, Inverters, Energy Meters, String Combiner Boxes

N



National Level SEDM Platform (Solar Energy Data Management Platform)
Objectives

SEDM Module

Objective

Parameters and Stake Holders

Consumer
Management

Scheme Progress
Management

Asset Management

Performance
Analysis

Live Asset
Monitoring

Beneficiary Tracking

e|dentification, Location-Agriculture-Irrigation-Pump-Solar-Finance Details
*SIA, MNRE

Project Management

eApplication Status Updates, MIS Reports & Dash board for Progress Tracking
*SIA, MNRE

Asset Quality Management

*Registration, Pre Dispatch Inspection & Site Inspection, Asset Mapping & Tracking, Insurance
eFarmer, SIA, Empanelled Agency, Insurance Agencies

Energy Transactions

eGeneration, Consumption, Import, Export, Net
eFarmer, DISCOM, SIA

Performance Analysis

*%CUF, Water Flow Rate, AC/DC Efficiency, % Data Availability
eFarmer, Empanelled Agency, SIA,MNRE

*Pump Running Hours, Water Discharge/Usage Vs. Area/Season/Crop
*SIA, MNRE, Research Institute

Live Operational Status

*Geo Location, Pump Status, Controller / Inverter Status, Grid Status
eFarmer, Empanelled Agency, DISCOM, MNRE




Component C

Component B

Scalability to Manage Thousands of Systems

Component A

RMS

I TLS/SSL Encrypted channel

High Level System Architecture

Security using TLS/SSL VPN

STATE LEVEL SEDM PLATFORM
HOSTED ON
GOVT. INFRASTRUCTURE
(NIC / DISCOM Data Center / Private Cloud)

SEDM

Data Integrity by Hosting on Govt. Infrastructure

Device Integration System Modules

\ \
Web server

Web/Mobile clients

Farmer Empanelled SIA DISCOM

Agency

NATIONAL LEVEL SEDM PLATFORM HOSTED ON

GOVT. INFRASTRUCTURE

E (NIC)
2
> SEDM
TLS/SSL Web server
Encrypted
channel 1 I I
Web/Mobile clients
MNRE SECI / NISE DBT




RMS

Field Systems

Component C

Component B

Component A

RMS

I TLS/SSL Encrypted channel

State Level SEDM Platform

Consumer management

Device management
With TLS/SSL VPN

Project Progress
Management

SCADA

Asset Management

Tag Processing

Events & Notifications

Complaint & Ticket
Management

Processing

Live Asset Monitoring

Database Server with
Archiving & Historian

Performance Analysis

Meter Data Acquisition &

Energy Audit & Accounting

Meter Data Management

Report Manager

Y

Device Integration 3

System Modules

SEDM

\ \
Web server

Web/Mobile clients

Consumer management
With DBT Integration

Scheme / Project Progress
Management

Asset management

Live Assets Monitoring

Performance Analysis

TLS/SSL Encrypted channel

DISCOM

Farmer Empanelled SIA

5 SEDM
TLS/SSL Web server
Encrypted
channel 1 ]: I
Web/Mobile clients
MNRE SECI / NISE DBT

Agency




SEDM Platform

Under PM-KUSUM MNRE has conceptualized One National One Solar Energy Data

Management (SEDM) Platform at state as well as National Level for all
stakeholders. It Comprises of

1 2

System Related Software Modules

(IT) RMS Integration related software
Modules - SCADA (OT)

Uniform for all 3 components, Variable and scalable depending on

Irrespective of number of systems number of solar systems implemented

deployed

3

IT Server Infrastructure
Requirement for Part 1 & 2

Variable and scalable depending on
number of solar systems implemented




- State (at least one component) State Level Implementation National Level Integration

Part-1 — Business Process Part-2 RMS Part-3 IT Infrastructure ~ Part-1 Business Process Part-2 RMS
1 Haryana Y Y Y Y Y
2 Gujarat Y Y Y Y Y
3 Punjab Y Y Y Y Y
4 Tripura Y Y Y Y Y
5 Jharkhand Y Y Y Y Y
6 Kerala Y Y Y Y Y
7 Uttar Pradesh Y Y Y Y Y
8 J&K Y Y Y Y Y
9 Maharashtra Y Y Y Y
10  Arunachal Pradesh Y Y Pending for RMS Y End of September
11  Nagaland Y Y Pending for RMS Y End of September
12  Manipur Y Y Pending for RMS Y End of September
13  Meghalay Y Y Pending for RMS Y End of September
14  Uttarakhand Y Y Pending for RMS Y End of September
15 Rajasthan Y End of September End of September End of September End of September

16 Madhya Pradesh Y Pending for RMS Y



- State (at least one component) State Level Implementation National Level Integration

Part-1 — Business Process Part-2 RMS Part-3 IT Infrastructure Part-1 Business Process Part-2 RMS
17 Telangana Y
18 Odisha Y
19  Karnataka Y

20 West Bengal

21 Assam



SEDM Activities and Responsibilities — Till Go Live of Platform




Third party testing of RMS system Registration and
as per Checklist to ensure Integration of RMS with
manufacture independent " State SEDM Platform of
seamless integration with SEDM respective state

uideline is available e .
i g *guideline is available T

|

v

*guideline is available

i *guideline is available

*guideline is available

By SIA and Agency
Users on staging
server

*guideline is available

*guideline is available

*guideline is available

Empanelled Agency




SEDM Activities & Responsibilities : Scheme Implementation (IT)




CURRENT ISSUES IN SCHEME IMPLEMENTATION DATA

Application Registration Data :
In valid entries or Blank entries of various fields such as Mobile Number, Village, Area, Gender, Aadhaar Auth Status

Commercial Data:
In valid entries or Blank entries of various fields such as System Price, CFA Value, SFA Value, Beneficiary Contribution

Post Sales Service Data :
In valid entries or Blank entries of various fields such as Service Center details, Warranty and Insurance Details

Asset Data :
In valid entries or Blank entries of various fields such as Make, Ratings, Qty, Model No, Serial Number etc.

Project Time Line Data :
In valid entries or Blank entries or same user and date of all Status

SOLUTION

1. Automatic Data Processing Logic Implementation

2. Verification and Approval at important stages by SIA



PART-1 One Time Registration Details

Data Entry, Verification and Approval of Registration Data by SIA
System Registration :
System Type (AC/DC), Sub Type (Surface/Submersible), Ratings (3 HP/5 HP/7.5 HP etc.),
Rate, Contribution (MNRE-CFA, State-SFA, Farmer)

System Capacity Ratings wise Empanelled Agency Registration

Product Registration
Component (Solar Panel / Inverter / Pump Controller etc.) : Make, Model No., Technical Specifications, Check List

Test Certificate Upload

Empanelled Agency Service Center Registration
District wise Service Center Details, Contact Address, Contact Person, Contact details

Above Details will be sync to National Platform as well as Mobile Application once verified and Approved by SIA



PART-2 Application Registration Details

Data Entry by Farmer or Empanelled Agency. Verification by Empanelled Agency. Approval by SIA
Application Registration : Farmer / Empanelled Agency
Document Submission : Farmer / Empanelled Agency
Site Survey : Empanelled Agency / SIA

Verification and Approval by SIA
Site Survey Acceptance : SIA

Application Accept / Reject : SIA

Notice to Proceed : SIA

Application Status update on State SEDM Portal as well as Mobile Application once verified and Approved by SIA



PART-3 Quality Management and Tracking Details

Data Entry, Verification by Empanelled Agency
Lot Creation with Component wise serial numbers (serial number creation and acceptance against Test Certificate)
Asset Serial Number Mapping against Individual Farmer (selection of serial numbers only from approved Lot)
IMEI Mapping Against Individual Farmer for RMS Data

Installation Commissioning Status and Image Upload

Inspection and Approval by SIA
Lot Approval for Dispatch
Site Inspection

Auto Generation and Submission of JCR — Joint Commissioning Report

Above Details will be sync to National Platform as well as Mobile Application once verified and Approved by SIA



SEDM Activities and Responsibilities : RMS & SCADA Integration (OT)




* Objective : To monitor, track and improve Utilization of Deployed Assets

* Asset Tracking :
e Location and Status of Asset

* Asset Usage Analysis
* Water discharge
* Pump Usage Pattern

e Asset Performance Analysis
* Energy Generation
e Capacity Utilization Factor

* Improvement in Quality of Supply & Services



Farmer Details : Shri Pal Singh
-

Application / Saral No SWPS/2020/01455
Pump Details 7.5 HP AC Submersible
Land Coverage Area 4 Acres

Town Sultanpur

District Gurugram

State Haryana



Location & Status Tracking — 215t April, 2022 - 17:10

Banagyuiyal
NHIREE]

Nuna Majra
Rl 5

aKl
i

Duyana Mehrana

Q=

Agan

Birdhana

PR
olli
Map Satellite
nuamian
’['5{3:,0 A
faffas
D
Khaliwas
Imlota arfiarg
oo
chhakwas
BOSAIE
Matanhail
IR
Bhindawas
Wzams

Akehri
Madanpur
EL T
su.n_(z
swa Lad
‘m‘ GGl
Subann
Hawn
! Salahawas y
Hegans
m l
Shakli Tumbaherl
Wrafl Qe
' Kosh
[ wieet
arh
]
Gudiyan|
afearf
Jatusana
A

Berii Kalan
Eroil
el

fazurn
,—
Installed Capacity
Solar Module Capacity (Actual) (KW)

an
w

Capacity (HP)

s

¥

Jhajjar
AL
Status
sila Pumnps Status
icator (Total
Gijan Indicator (Total)
MR Pump RunHours (Hrs) Solar Genaration (KWH) Water Discharged (Liters)
SR ol RIR IS A, ch%-m..
Dadanpu Jes o/ 1.2 U20210Y b
TG ’(’49}‘
System Info 4;}
Network Strength : 25 chad N
Mach’t;?u‘ A |
nadd
Khudan ® Jl’ am \
2 -
5 \
9 i
l:u!ana s Bandhw
; aliel Nu:ﬂg‘ghpur aveid)
Patauda e
gl g g
PABA Kadarpur
Luhan &malpur M Tm'g‘;t:eg;"‘k P FLR
awd IR NEL ] T Maruti t; unj
Palhawas ikli il
g Hallevman () ! MA NiE SAR feaht Fa
352 )C“ "‘:,‘I T3
82 <> 126 Garat Pur Bas
Pataud A QR a9
Rohral qAd
dgra la
Bhora Kalan Tyt
Bapas WV &l HABA
x : Dhuynela ur
S| alan ~
‘ ’d,‘-‘. _— gl 20

Mastgpur !) g s
‘ 1)

Dhouy
Ui}

0
O e

Faridabad oo
\ Aratedt
A
Pali Village
it #1fa Manjhawa
sigmreft
‘ Tigaon
[133] s B
BALLABHGARH r
TS S
o
_{.‘ \
=
Dayalpur =
Kall Gaon SUI =
2t mia Mauypur
ol g



Location Tracking — Satellite view




System Monitoring Parameters : 215t April, 2022, 17:01

Heartbeat

® Site - SEDM C7826 0 T IMEI No. : 861551043977326 & Device ID- 5740956643716323773

Latitude: 28.456076 Longitude 76.843294 Pump Capacity: 7.5HP

all Network Strength: 17

Pumip Controller 0 @ Performance & Status:

TOTAL DISCH} RGE PUMI ' DAY
WATER RUN I DURS
Voltage Current Power ([Liers) (HH Wi}
v A Kw
Dc 285%.00 2.60 1.01 1[}4521 59 [}5 3[:'
AT 152.00 T.20 1.10
DC v DC A DC KW Hz Fipw Speed

Manc

@ : Time: 21042022 17:05:46

Status @ B U E D9 © =+

2022-04-21 17:01:02

PUMP CUI IULATIVE
RUN H DURS

{H )

132200




Pump Usage Pattern : 19t April 2022

[l Trend

| -

Pump Status




KUSUM Mobile Application — Live status :
:57

215t April, 2022, 18

Search By : @ Application No Mobile No

SWPS202001455

Q0

&= Farmer Details

Ed swps/2020/01455

[] 9013035406

O SHRI PAL SINGH
M ADISAL

ﬁ Premier Solar System
Pvt Ltd

©Q GURUGRAM

12 75HP

® Monitoring

o
®

(1)

Live Status Peformance Analysis

of

Application Status Assets Inspection

i Information

o]
©

Complaint Completion Report

Pump Operation

Press the icon to operate -,
(© 21-04-2022 18:57 k
[S] SCHEDULE PUMP OPERATION

Live Status

,'-'* Solar Generation 0 J

(KW)

(© 21-04-2022 18:57

=>—— Water Discharge Flow Rate

O

Pump
‘r}_u. Controller
Status Stop

(© 21-04-2022 18:57

° Geolocation

Latitude : 28.46 Longitude : 76.84

Today's Parameters

z Today's Runtime

25.00% CEEN—

(© 21-04-2022 18:57

(O 21-04-2022 18:57

0 Today's Water Discharge 17172

(O 21-04-2022 18:57

1
4L Today's Energy 6_4<]



KUSUM Mobile App — Performance Analysis

[3) Performance e

v"} Solar Generation (kWh)

Yesterday Current Month
19.40 155.30 <

X Running Hours

Yesterday Current Month (avg)
7.00 6.20 <

== Water Discharge (Liters)

Yesterday Current Month
52488.00 820098.00

Capacity Utilization Factor (%)

Yesterday Current Month
—> 10.78 431+




State Summary : Performance Analysis Dashboard

Select Date Select Empanilled Agency Select District RMS Integrated Solar Pumps Till Date

ik
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Map  Satellite Ca
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/
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Avg. CUF Per Day




Benefits to SIA as well as MNRE

* Objective of Government is to improve utilization of subsidized assets where
state and central government contribution is between 60-90%

* Tracking of Assets — Ensuring physical availability of assets
 Status of Assets — Ensuring functional availability of assets

e Quality of Supply and services — Ensuring performance of assets
e Usage of Assets



ISSUES AND CHALLENGES

RMS Data Not Displayed on SEDM Platform

Possible Reasons :

- Issues in communication connectivity due to security layers : Certificate, Encryption/Decryption, Username-Password
- Issues in JSON Message Format : Parsing error due to wrong message sent from RMS

- Duplication of ID and credentials (IMEI Number) : SCADA will allow single system to connect at a time against one ID
- RMS not transmitting Data : SIM card signal strength or Whitelisting or recharge issues

Solution :

- Troubleshooting and Debugging Application is provided to register and view entire data communication with errors
Responsibility :

- SCADA Software agency to provide Troubleshooting and Debugging for registration of RMS with display of various errors
- SCADA Software agency to provide training to empanelled agencies

- Empanelled agency RMS provider to test and verify his system

Long Lat mismatch on SEDM Platform

Possible Reasons :

- Manual data entry of Wrong Long-Lat. as a reference given at the time of Survey

- Real Time Data with error of more than 10 Meters.

- Fixed Data Sent by RMS of warehouse or works instead of real time data after installation

- Zero value coming from RMS due to poor signal strength or firmware issues

Solution :

- Use of GPS module with antenna of proper accuracy and use of EEPROM to store top non zero values
Responsibility :

- Empanelled agency RMS provider



Invalid or Wrong Values of Performance Indicators such as Energy, Running Hours, Water Discharge on SEDM Platform
Possible Reasons :

- Parameters Not Available

- Engineering Units are different

- Configuration Error

- Calculation errors at RMS / Variable Frequency Drive End

- Duplication of values

Solution :

- Improvement in RMS Design with all required system components : Memory, GPS, Controller
- Verification of System Configuration

- Implementation, Testing, Verification, Validation of Logics at firmware level

Responsibility :

- Empanelled agency RMS provider

SIA shall coordinate between Empanelled agencies and SEDM Platform provider
Both agencies shall follow guideline provided by MNRE for Technical Specifications and communication architecture
SIA shall verify the same against Check List provided by MNRE for each empanelled agency before they start mass deployment



Thanks



