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Customer Location Capacity (MW)

Welspun Energy Ltd. Gujarat 50
e e re n Ce (Now TATA) Madhya Pradesh 1510

Maharashtra 20.0
Karnataka 1 17.0
Karnataka 2 (16 + 34) 50.0
Karnataka 3 50.0
Punjab 1 12.0
Punjab 2 240
Rajasthan 50
Tamil Nadu 1 (50 + 50 + 50 + 100) 2500
Andhra Pradesh (70 + 30) 100.0
Bihar (25 + 15) 40.0
Repowering of Sites 60.0
ACME Cleantech Uttarakhand (25 + 25) 50.0
Solutions Pvt Itd Telangana (45 + 30) 75.0
Larsen & Toubro Kiran/Gujarat 200
RREC/Rajasthan 1.0
Jakson Solar Ahmedabad 75
Avaada Karnataka (3*30) 90.0
Kanpur, UP 50
Badhla, Rajasthan 100.0
Karnataka (3*50) 150.0
Karnataka (3*50) (on Execution) 1500
Maharashtra (on Execution) 100.0
Haryana (2*50) (on Execution) 1000
Uttarpradesh (on Execution) 50.0
Amplus Karnataka (34)+15 upcoming 490
KCP Solar Jaggayapet 1.15

- ®
'PLON Smart Roof Solar Punjab 10
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INTRODUCTION TO SCADA
%+ SCADA build in the LabVIEW Software ..

% SCADA files are run in the Windows. &

% LabVIEW- | - horatory Virtual nstrume__t'f‘
ngineering '/ orkbench

e o, "“' /.
P g

¢ Graphical programming language that
allows for instrument control, data

acquisition, and pre/post processing of
acquired data :
i
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—— - 4 Inverter Power Control

Active Power (%) 200 a Reactive Power Ref Select QA ) Reactive Power Select - KVAr 3 m Resed
Reactive Power Select (2- Reactive Power Active Reative IGBT Active Power Reactive Power Select (2-kVAR.4- Reactive Power Active Reative IGBT
KVAR 4-cos phi) Refernce Power(kW) PowerfkVAf  PF(-)  Temp(’C) Inverter Limit(%) cos phi) Refemce Power(Mw)  Power(kVAr)  PF{) Temp(°C)
NaN NaN 988.633 6820 1 g7 NaN NaN 986.225 045 1 @5
NaN NaN 47 3 1 99 20000 NaN NaN 956.2 0.733333 1 @
NaN NaN 93425 635 1 9975 3 20000 NaN NaN 997633 06 1 %25
NaN NaN 10131 -1425 1 9975 NaN NaN 1008.33 0175 1 %625
4 9900 9976 505 0996557 104 332 NaN NaN 1000 63 01 1 @85
4 9960 991333 21 1 98 NaN NaN 996 625 632 1 %
4 9980 1010.87 178667 1 101667 NaN NaN 985933 63.7832 1 7
3 9960 10078 642333 1 99 NaN NaN 1001 62 62 8567 1 993333
NaN NaN 102613 005 1 9775 NaN NaN K537 6235167 1 100
NaN NaN 1025.57 05 1 100667 NaN NaN 1000.13 51.725 1 102.75
2 0 9978 04 1 103667 NaN NaN 997025 62425 1 @825
2 0 994567 0633333 1 100667 NaN NaN %38 26225 1 10575
2 0 998.767 02 1 99 NaN NaN 1005.18 636 1 101.167
2 0 987 433 -0 766657 1 98 NaN NaN 100223 0225 1 75
NaN NaN 952 0475 1 9725 NaN NaN 985 641 1 943333
NaN NaN 970.225 015 1 96.25 NaN NaN 983475 6265 1 W25
NaN NaN 998 625 0625 1 98.25 NaN MNaN 10056 639333 1 100 667
NaN NaN 992425 0 1 10135 NaN NaN 1008 47 64 3333 1 100
NaN NaN 1003.7 62475 1 935 NaN NaN 982933 0.433333 1 %
NaN NaN 99445 8375 1 9 NaN NaN 1011.18 46625 1 925
NaN NaN 985 325 62125 1 104 NS 20000 NaN NaN 1007 55 63125 1 %
NaN NaN 987775 6095 1 9725 NaN NaN 101423 425333 1 104
NaN NaN 990 375 -1 1 100 NaN NaN 10223 212 1 104 667
NaN NaN 9832 035 1 975 NaN NaN 100718 62475 1 100
NaN NaN 985.175 0625 1 985 NaN MNaN 987 425 62,1667 1 101

Bl




A noeEs

L (-] D 1921685.11% A noD¥E = & (<]

Plant Overview Inverter Overview

ok V1AL VAT Inv3AC Inve AC Block AT Inv1 AC Generation Inv2 AC Generation Inv3 AC Generation Invd AC Generation Block AC NVIPR InWZPR INVIPR Invd PR Block PR hctive Power  OCPower  RealTme PR Internal | IGBT Temp PV Room Temp Actve Power  DCPower  RealTme PR Gen/Day Intornal | IGET Temp PV Room Temp.
Humber Power(kw)  Power (kw]  Power(kw) Power(kw) Power (MW)  (MWh) (Mwn) (Mm) {Mwn) Generation (MWh) (%) L] Device D (kw) {ow) ™~ re e o) Davies 0 (v} o) ™ Ll re st [C)
@ - o " " a " 0 " o 0 s s o 1 o a o a ] ' ] 0 0 v
[ I ¢ [ " @ " [ [ o 0 o s e T o [l o 0 [l ' 0 0 0
B o 0 [ a [ 0 v o 0 s o o 8 o o o o 0 o 1} 0 0 [
[ I o o ] a ] 0 [ [ 0 T R g 0 a . [l o 0 0 o 0
o o o o o 0 [ o 0 T R a o a o LR o 0 0 v
| - . [ ] 1 [ [ 0 0 I s e T o [ o 0 [l 0 0 0 0
a o a a o a 0 0 "
Control Room Energy Meter
a o a a a 0 0 0
= Emos Emos emos
a a u o a 0 0 [
[ [ [
o o o o o " 0 0 o v
[} [} [
a 0 a . 0 . 0 0 0
Wealher Station 0 o o 1 o 0 0 0 '
Radision (GH-  Cumuistive Radistion GHI-  AirTemp  MosuleTemp  VWindpeed  WindDirectin  Relmive  Dad Rain Radiation (6T e
wimg) wiinima) ideg €] ideg &) mis} ideg) Tumidity {mm} {Psi viima) Kiima) St
o o " 0 0 " o 0 o 0 0 0
&« ¢ © @ 192.168.5.119/web_scada/production/scada php -9 n o & =i
~
= Avaada
i From Dat To Dats
Weather Station Graph rom Date o Date
03/07/2019 03/07/2019
nverter
Ovenview
33.09 1.40 s00
1S chart by amCharts Radiation (GHI - Wfm2)
I - . Cumulative Radiation (GHI - kwwh/mz2)
g 1] wind Speed (m/s)
, Lo 5 I wind Direction (deo)
2 2 I Module Temprature (°C)
3 T -
£ i laso & I Ambient Temprature ()
£ @
o] : W relative Humidity (%)
= s
4 Lo & Day Rain (mm)
£ [ sarometric Pressure (Psi)
3054 115 250 M Radiation (GTI - W/m2)
[l cumulative Radiation (GTI - kwh/mz)
30.0 & 1.10 - -~ 200
Jul 03 01:00 02:00 03:00 04:00 05:00 06:00 07:00 08:00 03:00 10:00 11:00 12:00 13:00 14:00 15:00
Radiation (GH - Cumulative Air Temp (°C) Module Temp(°C) Wind Speed(mis) nd Direction{deg) ~ Relative Daily Rain(mm) Barometric Radiation (GTI - Cumulative Commmunication
wim2) Radiation(GHI - Humidity(%) Pressure (Psi) wim?) Radiation(GTI - Status
KWh/m2) KWhim2)
0 0 0 0 0 0 0 0 0 0 0 .
< >

'P‘ Developed & Maintained By Iplon India Pvt Ltd Iplon Web v

The Infranet Company



Case Study (TN 50 MW)

e Savings using iPLON auto Power Control Solution

e Real time data gathered from the 2 adjacent
Solar Power Plants

* plants has frequent curtailment from the grid
side

* “M” —50 MW plant with iPLON control

e “T" & “I” =50 MW plants with manual control



e Savings using iPLON auto Power Control Solution

e Real time data gathered from the 2 adjacent
Solar Power Plants

* plants has frequent curtailment from the grid
side

* “M” —50 MW plant with iPLON control

e “T" & “I” =50 MW plants with manual control



1) iPLON Power Control Vs Manual Control

MVsT
60.000 1300

1200
1100
1000
900
40.000
800
700
600
500
20.000
400
300

200

100



Inverter switch ON delay

M Vs |
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Inverter switch ON delay

Operator time 12 Inverter Wake up = 0:05:00 Ir?verter Inv Wake |Total Time to
Signal Up Time wake up
Inv#01| 12 0:00:12 0-:05:00 0:06:12
Inv#02| 12|12 0:00:24 0-:05:00 0:06:24
Inv#03| 12|12(12 0:00:36 0:05:00 0:06:36
Inv#04|12|12(12|12 0:00:48 0:05:00 0:06:48
Inv#05|12|12(12|12| 12 0:01:00 0:05:00 0:06:00
Inv#06|12|12(12)12( 12|12 0:01:12 0:05:00 0:06:12
Inv#07|12)12(12|12| 12{12|12 0:01:24 0-:05:00 0:06:24
Inv#08|12)12(12|12|12(12|12|12 0:01:36 0:05:00 0:08:36
Inv#09|12)112(12)12(12{12)12|12| 12 0:01:48 0:05:00 0:06:48
Inv#10| 12|12|12|12| 12|12|12)12| 12|12 0:02:00 0:05:00 0:07:00
Inv#11|12|112(12)12(12|12|12(12) 12(12| 12 0:02:12 0:05:00 0:07:12
Inv#12| 12|112(12)12(12|12|12(12) 12(12| 12| 12 0:02:24 0:05:00 0:07:24
Inv#13|12)112(12|12(12|12|12(12] 12|12| 12| 12(12 0:02:36 0:05:00 0:07:36
Inv#14|12|12|12|12| 12|112|12| 12| 12|12| 12| 12|12| 12 0:02:48 0-05:00 0:07:48
Inv#15| 12|112(12)12(12|12|12(12] 12|12| 12| 12(12| 12|12 0:03:00 0:05:00 0:08:00
Inv#16| 12|112(12)12(12|12|12(12| 12|12| 12| 12(12]|12|12|12 0:03:12 0-:05:00 0:08:12
Inv#17|12|112(12)12|12|12|12(12] 12(12| 12| 12(12]|12|12|12| 12 0:03:24 0-:05:00 0:08:24
Inv#18| 12|112(12)12(12|12|12(12) 12(12| 12| 12(12|12|12|12| 12|12 0:03:36 0:05:00 0:08:36
Inv#19| 12|112(12)12(12|12|12(12) 12(12| 12| 12(12|12|12| 12| 12{12|12 0:03:48 0:05:00 0:08:48
Inv#20| 12|12(12)12(12|12|12(12) 12(12| 12| 12(12|12|12|12| 12(12|12|12 0:04:00 0:05:00 0:08:00
Inv#21|12|112(12)12|12|12|12(12) 12|12| 12| 12(12|12|12| 12| 12(12|12|12| 12 0:04:12 0:05:00 0:08:12
Inv#22|12|12(12]12(12|12|12(12| 12|12| 12| 12(12|12|12(12| 12(12|12|12| 12|12 0:04:24 0-:05:00 0:02:24
Inv#23|12|112(12|12(12|12|12(12| 12|12| 12| 12(12|12|12|12) 12(12|12|12| 12|12|12 0:04:36 0:05:00 0:08:36
Inv#24|12|112(12|12(12|12|12(12| 12|12| 12| 12(12|12|12|12) 12(12|12|12| 12|12|12|12 0:04:48 0:05:00 0:08:48
Inv#25|12|12(12)12(12|12|12(12) 12(12| 12| 12(12|12|12|12| 12(12|12|12| 12|12(12|12| 12| O-05:00 0:05:00 0:10:00
Total Time 3:10:00

Fie 9. iPLON Power Control Vs Manual Control for Plant 1
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Inverter switch ON delay

PVS800 state miachine

The PVSE200 ollows the state miachine shown below
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Fig 9. State Model for PVS800 Central Inverter



DC/AC Contactor ON / OFF cycle

* in STANDBY mode, the DC and AC contactors
are open.

e every switch has it’s own limited switching
cycles the DC & AC contactor of the Inverter
might have a manufacturer guarantee

* Cause inverter downtime finally



Comparison

S.NO Task Manual Operation iPLON Power Control Solution
1 Generation 0ss Yes No
2 INV Down time Yes No
3 Operation time 1hr35minutes 20sec
4 | ON OFF Delay time Yes No
5 Manual stress Yes No




Thank You!

www.iplon.de



http://www.iplon.de/
http://www.youtube.com/user/iPLONChannel

Inverter Power Control - Google Chrome = m P} = 5:59PM %

@ M [1 Inverter Power Control ~ x

< C (D Notsecure | 106.51.3.55/powercontrol/reactive_power control.php Q% @
— z ®
E IPLON

=R S Inverter Power Control - Pavagada - 1 (150 MW)

Active Power (MW) Reactive Power

% (MVAR)

< Loading Actual Loading Actual
> Block  Device Actual Power (MW) Set Value (MW) Capacity Capacity Block Device Reactive Power (MVAR) Set Value (MVAR) Capacity Capacity

BO1_INVO1 BO1_INVO1

BO1_INVD2 BO1_INV02
1 BO1_INVD3 BO1_INVO3

BO1_INVD4 BO1_INVO4

B02_INVOL

BOZ_INVOL
B02_INVDZ BO02_INVDZ
BOZ_INVD3 BO2_INVD3

B02_INVD4 BO2_INVD4

[ B03_INVOL

e gl

BO3_INVOL

-4

BO3_INVDZ BO3_INVDZ

BO3_INVD3 BO3_INV03

BO3_INVD4 BO3_INVD4

@ Monthly Rep...pdf ~ B Atria.LScabl...xlsx ~ B color code.JPG ~ | W Screenshot ...png ~ ‘ Show all ‘ X

L ) L J

3 g




Training and workshop
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Training and workshop




