Control PV Plant with PLC

(Energy gateway for renewables)

Dusan Ferbas

Solar Monitor s.r.o.
Czech Republic
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Solar Monitor — Solution Areas
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Software Interface Overview
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Webserver of the SM2-MU: Responsive Design
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PLC Example in I[EC 61131-3 ST

PROGRAM prgMain
VAR INPUT
END VAR
VAR OUTPUT
END VAR
VAR
enable : BO

ip : STRING :
: UINT

chanCode
tcp : BOOL

END VAR
VAR_TEMP
END VAR

sm(enable := enable, ip := 1ip, chanCode :

END PROGRAM
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= 1;

'192.168.1.221:502"';
:= ETH1 uniO;

:= TRUE;
sm fb_SolarmonitorlO;

chanCode,

. Data Reading

= tcp)s

r
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PLC Example in IEC 61131-3 ST: Power Control

PROGRAM prgMain

VAR INPUT
END VAR
VAR OUTPUT
END VAR
VAR
enable : BOOL := 1;
unitID : USINT := 5;
sm pc : fb PowerControl30;
ip : STRING := '192.168.1.221:502";
chanCode : UINT := ETHI uniO;
tcp : BOOL := TRUE;
val : UINT := 60;
active : BOOL := TRUE;
END VAR
VAR TEMP
END VAR
sm pc(enable := enable, ip := ip, unitID := unitID, chanCode :=
chanCode, tcp := tcp, pwctrl := val, active := active);

END PROGRAM
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PLC Example in I[EC 61131-3 FB: Mosaic IDE

5.3 Funkcni blok ,,fb_PowerControl10“

- 1¥Ib PowerControl10
- E] AR_INPUT
@ enable: BOOL R_EDGE
B ip: STRING [80]
W unitlD : USINT
1 chanCode : UINT
 H pwetrl: UINT
B active : BOOL
. @ tcp: BOOL
= ™ VAR_OUTPUT
B done: BOOL
~ H busy: BOOL
- M en:BOOL
~ M enCode: USINT
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ip busy
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Graph Example: normal, no consumption during day

@4{p ) odoso7.2018

Dashboard

Solar Production

Max: 2.94 [kw]
Energy: 23.69 [kWh]

Consumption

Max: 3.16 [kW]
Energy: 11.33 [kWh]

Grid or genset

Max: 3.83 [kW]
Energy: 18.13 [kWh]

Battery SOC

Max:  100.00 [%]
Min:  99.81 [%]

Do 04.07.2018
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Graph Example: normal, consumption during day

@4{pc) od3.07.208

Dashboard

Solar Production

Max: 3.00 [kW]
Energy: 25.23 [kWh]
Consumption

Max: 2.77 [kW]
Energy: 16.04 [kWh]

Grid or genset

Max: 3.18 [kw]
Energy: 22.24 [kWh]

Battery SOC

Max:  100.00 [%]
Min:  83.31 [%]

Do 30.07.2018
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Graph Example: increasing consumption = ?

N TR BTN

@4{pc) od2.082018 Do 27.08.2018

Dashboard
Solar Production 7kw
v Il Bsttery [%]
Max: 586 [kW] | skw | S Consumpton kW]

Il Grid or genset [kwW]

Energy:  33.14 [kWh] | Solar Production [kW]

5kw

Consumption
4kw

Max: 4.35 [kW]
Energy: 28.23 [kWh] 3kw

2kw
Grid or genset

Max: 3.33 [kW] i

Energy: 9.62 [kWh
gy [ ] 0 kw [

Battery SOC e
Max:  100.00[%] |
Min: 74.56 [%]

-3 kW 0%
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Graph Example: afternoon consumption discharge battery

{3 Q C) od 28.07.2018

Dashboard

Solar Production

Max: 3.34 [kW]
Energy: 13.23 [kWh]

Consumption

Max: 5.00 [kw]
Energy: 25.97 [kWh]

Grid or genset

Max: 3.42 [kW]
Energy: 11.88 [kWh]

Battery SOC

Max:  100.00 [%]
Min:  44.50 [%]

Do 28.07.2018
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6 kw
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Graph Example: evening consumption, night peaks

{3 4 C) od 30.08.2018

Dashboard

Solar Production

Max: 4.40 [kw]
Energy: 25.54 [kWh]

Consumption

Max: 5.05 [kwW]
Energy: 27.15 [kWh]

Grid or genset

Max: 4.86 [kW]
Energy: 14.68 [kWh]

Battery SOC

Max:  100.00 [%]
Min:  65.75 [%]

6 kw

Il Battery [%6]

Il Consumption [kW]
Skw

4 kw

3kw

2kw

1kw
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-1kw
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Graph Example: same situation + next day (charging)

N TR BTN

{@4{p ) od30.082018 Do 31.08.2018

Dashboard
Solar Production 6kw 100 %
Il Battery [%]
Max: 490 [KW] | sy || Consumption (kW]

Il Grid or genset [kW]

Energy:  45.60 [kWh] Bl Solar Production [kW]

4kw L J

Consumption
Max: 5.05[kw] |
Energy: 40.26 [kWh] 60 %
2kw
Grid or genset
1kw
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Battery SOC -1kw
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Planned ... ,miniCloud” for DIN Raill

For strict
,in-house” solutions

* Suitable for
apartment house
energy billing, banks

* 1x Gb ethernet

 2x ARM Cortex A7,
1 GHz

* 1-2 GB RAM DDR3L
1.600 MT /s

* SATA SSD
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Any questions are welcome!

Dusan Ferbas
Solar Monitor s.r.o.

~dferbas@solarmonitor.cz
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