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v Generator |l Grid o Load o Solar o Report SolarkW' - Solar kih  Load kW
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Electric Cars Charged Mobiles Charged Ibs Of Carbon Dioxide Bulbs Energized Trees Saved

295 425128 1354153 106282 796
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09:00 1000 71100 1200 1300 1400 1500 1600 71700 1800 1900 2000 2100 2200 2300 OODOD 0100 0200 0300 0400 0500 0600 0700 0800
m= Splar == Genergtor == Grid == Total

INVERTER 1 INVERTER 2 INVERTER 3 INVERTER 4 INVERTER 3

INVERTER & INVERTER 7

Cn-grid on-grid On-grid On-grid Cn-grid

17.32 kW 17.49 kW 27.07 kW 25.09 kW 24.47 kW 2714 kW 26.17 kW

539% 206 kWh  560% MiEkWh 764% 2984kWh  680% 2657 kWh 681 % HE3kWh 797% HA3Wh 78T % 30.75 kiWh

INVERTER & INVERTER 3 INVERTER 10 INVERTER 11 INVERTER 12 INVERTER 13 INVERTER 14

On-grid On-grid On-grid

On-grd

24.07 kW 26.39 kW 24.68 kW 22.30 kW 23.48 kW 26.11 kW

23.33 kW

1.10% ZIT4kWh 7.39% B59kWh 788% J0.76kWh  743% H02kWh 699% A0kWh 7.16% 9% kWh 799% .21 kiWh
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All Time

Grid (ToT)

Generator (ToT)

Yield Energy (ToT)

Exported Energy (ToT)

4.98 GWh

1.06 GWh

1.08 GWh

91.3 MWh

This Month

Grid - 180 MWh

Generator . 4.7 MWh
Exported Energy I 14.7 MWh
Yield Energy - 116 MWh
Direct Self-use - 101 MWh

Self Consuption-Rate 87.3%

toatconsunpion [ 2

Solar (KW) Last 7 days

() Last24hours v @ ) 30s~v O

Today

g e

Generator 0.91 kwh

Exported Energy ‘ 4,87 kWh

Yield Energy I 277 kWh

Direct Self-use I 273 kWh

Self Consuption-Rate I 07.9%

Total Consumption _ 3.43 MWh
Activate Windows &)

Go to Settings to activate Windows.
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Communication Status
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ENERGY MONITERING REPORT
(EMR)

Powered by LEO SCADA Max



PV SCADA MAX
T Custom Report period with Date and Time
Custom Report List
Hourly Report List

Daily Report List

Monthly Report List




PV SCADA MAX Custom Report List

E[D Overview

Srit Type Created At Action
Create Custom Report
. 11947 custom 2023-10-28 16:25:25 open
Custom Report List
Hourly Report List 11945 custom 2023-10-28 16:22:3 open
Daily Report List 11892 custom 2023-10-26 12:00:13 open
Monthly Report List
11842 custom 2023-10-24 13:37:00 open
11841 custom 2023-10-24 13:36:54 open
11838 custom 2023-10-24 11:36:28 open
11821 custom 2023-10-23 20:24:01 open
11791 custom 2023-10-22 16:54:38 open




Grid, Solar and Generator Obtained Energy Report

Grid (Imported) From (KW h) To (KWh) KWh Imported
1 Grid 1 1516931 1517717 TB6
2 Grid 2 3855871 3858220 2349

5375938 3135.63

Grid (Exported) From (KWh) To (KWh) KWh Exported
1 Grid 1 62863 62880 16
2 Grid 2 27974 27975 0

Generator (Imported) From (KWh) To (KWh) KWh Generaton
1 Generator 1 397300 398308 1008
2 Generator 2 382078 382683 605
3 Generator 3 204158 204158 0
4 Generator 4 200780 201245 464

Total 1184316.84 1186395.42 2078.58



Grid, Solar and Generator obtained Energy Trend
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Solar Inverter Generated Energy by each Inverter

From (KWh) To (KWh) KWh Generation
1 Inverter 1 129170 129225 55
2 Inverter 2 130939 131016 a7
3 Inverter 3 142244 142318 73
4 Inverter 4 131228 131283 55
5 Inverter 5 125978 126037 58
6 Inverter 6 133581 133639 58
7 Inverter 7 134142 134194 52
8 Inverter 8 100930 101006 75
9 Inverter 9 104623 104705 81
10 Inverter 10 107556 107636 80
1 Inverter 11 103687 103762 74
12 Inverter 12 93891 93967 76
13 Inverter 13 95655 95733 T
14 Inverter 14 100875 100958 82




2024-01-25 12:00:00 - 2024-01-26 12:00: 00 Individual Inverters Generation KWh
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2024-01-25 12:00:00 - 2024-01-26 12:00:00 Individual Inverters Generation KWh

Solar Inverters Generated Energy
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2024-01-25 12:00:00 - 2024-01-26 12:00:00 Individual Loads Consumption KWh

Energy Consumption by different Loads/Machines
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Energy Consumption by different Loads/Machines

Load Name (Consumption) From (KWh) To (KWh) KWh Consumption KWh Consumption %%
1 Admin Block 91598 91806 308 5.19%
2 Calf Sheds 407091 407343 251 4. 23%
3 Fead Godown 238122 2394952 B30 13.99%
4 Gia Parlor 41621 41737 116 1.95%
5 IT-STORE 24097 24153 55 0.93%
B Junior Rasidance 1 49741 48871 128 217%
T Junior Rasidence 2 62428 G2666 237 3 59%
B LT 2 SPARE 1] o 1] e
B LT 2 SPARE 2 G4363 G4363 a 0%
10 Main Miking Parlar 1434663 1436645 1983 33.42%
11 Sand Pit Ta281 TH37E 94 1.58%
12 Senior Residence 116780 117280 500 B.43%
13 Shed 1 412381 412793 411 B.93%
14 Shed 10 109879 109884 4 0.07%
15 Shed 2 129113 129218 1044 1.75%
16 Shed 3 405380 405473 a3 1.57%
17 Shed 4 389501 389658 157 2.65%
18 Shed 5 JB2585 32610 15 0.25%
19 Shed & 343376 343551 175 2.95%
20 Shesd 7 345623 345TET 133 2.24%
21 Shed B HO864 58870 5 0.0E%:
22 Turbinas 308437 308TE 1 324 546%

Total

ST2953.7T8

S4TBEET.T3

100%




ENERGY MONITERING SYSTEM
(EMS) ARCHITECTURE



EMS Architecture

REMOTE USERS

ELECTRICAL LT ROOM

-'m
L 1 |
[ ]
.
Existing IT
Ethernet Network

SERVER System Admin

9 OTHER USERS

NOTE: It is recommended that all Energy Analyzers, RTUs & — Modbus R$485
Server should be provided UPS backed 220VAC power —_— Ethernet




EMS Architecture  CATESETP
————— ETHERNET
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Architecture Installation for Multi story Building  CAT6SFTP
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Dual Source meters Tariff Switching Diagram

Dual Source Switching — ’
Tariff Changing Connection l P o
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ENERGY ANALYZER PHASE REFERENCE
& CT CONNECTIONS



ENERGY ANALYZER PHASE REFERENCE & CT CONNECTIONS

P1
P2

SOURCE

S1

47 48 58 59 60 1 2
AP A B S L/t N/
Energy pulse ICommunication |Power suggly
ENERGY ANALYZER

Current input

l1 |2 I3 Voltage input
S1 S2 81 §2 81 82 V1 V2 V3 VN

4 5 6 7 8 9 11 12 13 14

S2

P1 S
P2< ) s

1
P1 51

po\ J| 152




ENERGY ANALYZER PHASE REFERENCE & CT CONNECTIONS

P1
P2

P1 S1
P2< ) 2

- - | _PC | |
L/+
SOURCE T Reza2 ] 1 T N/~
RS485 m
1 |
47 48[49 50] [58 59] [70 71 72 15 16 17 1 2
AP RP A B IDIC 1D1 2DI | B g /+ N/—|
Energy puse Communication Igtalinpm 1DO0 2DO Power
Relay outpud
ENERGY ANALYZER
Curent input
1 12 13 Voltage input
S1 S2 S1 S2 S1 S2 V1 V2 V3 VN
4 5 6 7 8 9 11 12 13 14
s1
) s2




ENERGY ANALYZER PHASE REFERENCE & CT CONNECTIONS

P1
P2

SOURCE

S1

Current Input

le h2 I

22 lav |2

59 58 48 47 74 73 72 71 70 2 1
B A AP D14 DI3 DI2 DI1 DIC N 5
Communication Energy Pulse Digital Input Power Supply
Analog Output Relay Output

AO irz
30 31 156 16 17
ENERGY ANALYZER & ([ )

Voltage Input

Vi V2 Va W

4 5 6 7 8 9

S2

P1 S
P2< ) 2

1
P1
P2

S1

S2

11 12 13 14

SINK




ENERGY ANALYZER Power Supply Connections

DC/AC 80-270 V

(UPS Supply)

Voltage INPUT

NEUTRAL !
59 58 48 47 74 73 72 71 70 2 1 59 58 48 47 74 73 72 71 70 2 1
B A AP DI4 DI3 DI2 DI1 DIC N L B A AP DI4 DI3 DI2 DI1 DIC N L
Communication| Energy Pulse Digital Input Power Supply Communication| Energy Pulse Digital Input Power Supply
Analog Output| Relay Output Analog Output| Relay Output
A0 r: AO ir:
30 31 15 16 17

30 31 18 16 17 '
ENERGY ANALYZER i ENERGY ANALYZER o
(ADDRESS: 1) ¢ (ADDRESS: N) ¢

Voltage Input

Current Input Voltage Input Current Input ge
lin h2 21 2 I3 a2 Vi Va2 Va Wy lin h2 21 2 I3 a2 Vi V2 Va Wy
4 5§ 6 7 8 9 11 12 13 14 4 § 6 7 89 11 12 13 14

IMPORTANT NOTE: We recommend to provide uninterrupted power supply through UPS Power Supply



Important Instructions:

* LABEL EACH METER WITH MASKING TAPE OR TAG ON THE FRONT SIDE PER THE PANEL DRAWING, MAKE AN
EXCEL SHEET AND RECORD TAG OF EACH METER IN THE SHEET

* MARK INSTALLED CT RATIO AGAINST EACH METER IN THE

>

SHEET ENSURE THAT CTs DIRECTION IS AS FOLLOWS
* P2 1

* LOAD OURCE

* ENSURE THAT TERMINATED PHASE CORRESPONDS TO ITS CT’S SEQUENCE PER THE DRAWING
* |IF CT RATIO DOESNOT MATCH WITH INSTALLED CT, CONFIGURE ENERGY ANALYZER FOR THE INSTALLED CT

RATIO ENSURE FOR EACH ENERGY ANALYZER AND VERIFY THAT THE KW ARE POSITIVE FOR ALL THREE PHASES

* ENSURE THAT COMM PORTS MUST NEVER GET 220VAC ACCIDENTLY AS IT MAY PERMANENTLY DAMAGE
THE ENERGY ANALYZER OR ALL ENERGY ANALYZERS IN THAT DAISY CHAIN

BB PP



ENERGY ANALYZER/FLOWMETERS
COMMUNICATION CONNECTIONS



ANALYZERS / FLOWMETERS COMMUNICATION CONNECTIONS

/ :

59 58 48 47| (74 7372 71 70 2 1 59 58 48 47| [74 7372 71 70 2 1
B A AP [DI4 DI3 DI2 DI1 DIC N L B A AP [DI4 DI3 DI2 DI1 DIC N L
C icati Energy Pulse I Digital Input Power Supply Communication| Energy Pulse I Digital Input Power Supply
Analog Output| Relay Output Analog Output| Relay Output

AO o = ese AO o B
30 31 15 16 17 30 31 15 16 17

ENERGY ANALYZER ENERGY ANALYZER "
(ADDRESS: 1) & (ADDRESS: N) &

Current Input Voltage Input Current Input Voltage Input
e h2 21 22 I3 I Vi V2 Va W I h2 21 22 I3 I Vi V2 Va Wy
4 5 6 1 8 'Y 11 12 13 14 4 § 6 7 8 9 11 12 13 14
IMPORTANT NOTES:

WE RECOMMEND A MAXIMUM OF 25 DEVICES IN EACH RS485 NETWORK.
IF CAT6 SFTP IS BEING USED, USE ORANGE/HALF ORANGE FOR “A” AND BLUE/HALF BLUE FOR “B”.

RS485 NETWORK CABLE MUST NOT EXCEED 700M.
EACH ENERGY ANALYZER MUST BE DAISY-CHAINED TO THE CLOSEST ENERGY ANALYZER.
EACH RS485 NETWORK MUST CONTAIN ENERGY ANALYZERS FROM IDENTICAL RTU TAG PER AGREED DEVICE LIST.

Lk wh e



ENERGY ANALYZER COMMUNICATION CONNECTIONS FOR DISPLAY
ON HMI

A
\ 3
\ S
47 48 58 59 60 q 2 47 48 58 59 60 4 2
AP A B S L/+ N/- AP A B S L/+ N/-
Energy pulse ICommunication| Power suppl Energy pulse ICommunication Power suppl
ENERGY ANALYZER ENERGY ANALYZER
(ADDRESS: 1) ceces (ADDRESS: N)
Current input Current input
11 |2 |3 Voltage input 11 12 I3 Voltage input
S1 S2 S1 82 $1 82 V1 V2 V3 VN S1 S2 S1 S2 S1 82 V1 V2 V3 VN
4 5 6 7 8 9 11 12 13 14 4 5 6 7 8 9 11 12 13 14

IMPORTANT NOTES:

WE RECOMMEND A MAXIMUM OF 25 DEVICES IN EACH RS485 NETWORK.

IF CAT6 SFTP IS BEING USED, USE ORANGE/HALF ORANGE FOR “A” AND BLUE/HALF BLUE FOR “B”.

RS485 NETWORK CABLE MUST NOT EXCEED 700M.

EACH ENERGY ANALYZER MUST BE DAISY-CHAINED TO THE CLOSEST ENERGY ANALYZER.

EACH RS485 NETWORK MUST CONTAIN ENERGY ANALYZERS FROM IDENTICAL RTU TAG PER AGREED DEVICE LIST.

LR wnNeE



ENERGY ANALYZERS & HMI DB AUXILARY POWER CONNECTIONS

220VAC INPUT

220VAC
NEUTRAL !
47 48 58 59 60 1 2 47 48 58 59 60 i 2
AP A B S Ly W= AP A B S L/+ N/-
Energy pulse Communication Power supply Energy pulse ICommunication Power supply,
ENERGY ANALYZER ENERGY ANALYZER
(ADDRESS: 1) cires (ADDRESS: N)
Current input Current input
11 |2 |3 Voltage input 11 12 13 Voltage input
S1 82 S1 S2 S1 S2 V1 V2 V3 VN S1 82 S1 82 S1 S2 V1 V2 V3 VN
4 5 6 7 8 9 11 12 13 14 4 5 6 7 8 9 11 12 13 14

IMPORTANT NOTE: WE RECOMMEND A MAXIMUM OF 25 DEVICES IN EACH MODBUS RS485 NETWORK



RS485 DATA CONNECTIONS MUST BE IN DAISY
CHAIN & NOT IN STAR CONFIGURATION

STAR WIRING (THE INCORRECT WAY)

i QO

DAISY CHAIN WIRING (THE CORRECT WAY)
N

EA




RTU PANEL DOOR CUTOUT DIMENSIONS

- 192mm [7.56"| -
i
ﬂ.
L
= 192mm [7.559"] Wx 138mm [5.433"| H
:.E
i

IMPORTANT NOTES:

1. RTU is mounted on panel door, it is front mount

2. RTU position must be so that it is at average person’s eye height for ease of viewing

3. DIN Rail 12 inches to be installed with in the panel for mounting 24VDC power supply & 2 pole breaker for UPS supply



INSTALLATION CHECKLIST

* Ensure that connections have been made per above provided drawings/directions
» Verify loose connections from energy analyzers and tighten them if required
* Configure following for all energy
Analyzers, CT Ratio, PT Ratio
Wiring System (3 phase 4 wire / 3 phase 3 wire) as required by
end client Modbus Address
* Verify following for all energy analyzers
Phase sequence (i.e. if CT for RED phase is terminated on I1 then voltage reference of RED phase must be
given on V1,
follow the same for other two phases as well
Phase wise Amperes against clamp meter or other 3rd party
meter Phase wise LL Voltages against clamp meter or other 3rd
party meter Phase wise LN Voltages against clamp meter or
other 3rd party meter Phase wise KW of each phase must be
positive
» Verify that for the 1 x RS 485 network, once all communication cables have been terminated that A and B are not
shorted,
if short is found, investigate and resolve short from the network



NETWORKING / POWER

IMPORTANT NOTES:

1.
2.

o

All devices must be on same network i.e. should be able to ping each other.
IT team may need to allow some TCP/UDP ports if required and to route SCADA
workstation to public IP on TCP port 3000 and 8000 respectively.

. All stakeholders with in your organization must be able to access server through static

IP address.
IT team must allow anydesk & VNC access to the server and support workstation to
enable our team support remotely.

. IT team to provide Power Cables, LCD, Keyboard & Mouse for SCADA workstation.

Electrical team to provide table to host the workstation.

. Electrical team is highly recommended to provide uninterrupted power to above listed

components.
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