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Automatizace fotovoltaiky v praxi
aneb jak za 10 minut ridit elektrarnu?
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ProcC potrebuji ridit energii v objektu?

* Technologicka kriteria

* Cena

* Odlozeni spotreby energie

* Predpoved pocasi

* Propojenost systemu

* Vazba na cenove hladiny, ceny na burze

* Podminky pfipojeni do distribuéni soustavy (DS)
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Co ridim u FVE?
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— Tok elektrické energie (r‘tabljenl vybijeni)
* Solarni parky, instituce

— Dispecerske rizeni
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Jaka zarizeni podporujeme?
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Jaka komunikacni rozhrani poskytujeme?

* PLC

— Modbus

— Knihovna v IEC 61131-3 Structured Text (ST)
* Telekomunikace

— SNMP

— Pod kontrolou i zdroje energie
* Webove sluzby

— XML, SOAP

— Napf. cloudova reseni
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Prakticka ukazka rizeni FVE

* Inicializace komunikace - detekce zarizeni

Schema precte a pak stridave nastavuje ruzny cinny vykon v zarizeni.

O ktere zarizeni se jedna urcuje konstanta slavelD,
ktera udava relativni poradi v poli DevicelInfo[].
Hodnoty nastavovaneho vykonu a prodlevy jsou v poli pwetrl([].

0001

Pocatecni detekce pritomnych zarizeni.

State

IP_Address

chanCode

tcp

:=ADR (Devic
eInfo)

DEVICE_COUN
T

www.solarmonitor.cz

smInit
fb_SMInit

enable done
ip busy
chanCode err
tep errCode
errTxt

DeviceInfoPtrSeed
deviceCount |

DeviceInfoSize

EN ENO
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Prakticka ukazka rizeni FVE

v O

* Nastaveni vykonu stridacu (pFetoky, dispecerské fizeni)

0002
Precteni puvodni ci nastaveni nove hodnoty wvykonu.
Vstup / vystup je v promenne pwrctrl_wval.
Bloky smPc potrebuji nabeznou hranu a pak enable=l1 po celou dobu sve prace.
Klopny obvod zde neni potreba, enable je drzen stavem.
smPc
state fb_SMPowerControl =
= enable done EN EHNO
1 IP_Address after_state next_state
ip busy -
chanCode
chanCode err
tcp
tcp errCode
read
read
true
active
:=ADR (Devic
eInfo[slave
ID])
DeviceInfoPtr
pwrctrl_wal
pWectrl—
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Prakticka ukazka rizeni FVE

I 4

* Nastavovani parametru stfidacu

0002
Samotne cteni / zapis parametru.
Vystup je v promenne par.value.

Blok smPar potrebuje nabeznou hranu a pak enable=1 po celou dobu sve prace.
Klopny obvod je zde po podrzeni signalu next_par ci initc_done,
ktere jsou pouze pulzni.

par_5R smPar
init_done SR fb_SMReadWriteParameter| par_done
OR 51 Q1 enable done

next_par par_done IP_Address

AND —R — busy -
loop_done chanCode

—d ——  chanCode err |-
tcp

TCcp errCode -

:=ADR (Devic
eInfo[slave
ID])

DeviceInfoPtr
params([i]

params———
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V Cem je nase reseni unikatni?

* Univerzalni i zakaznické bloky v SM2-MU

Block Dev 1 Dev 2 Dev 3 Dev 4

o B B P

#113

T
B
s [ i

* Dopredna i zpétna kompatibilita jak zarizeni, tak SW

* Komunikace i s ,je$té neexistujicimi zafizenimi*

* Povinné / volitelné proménné, opakovani podbloku

Solar
Monitor
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Vase vyhody

* Snadna a rychla implementace

* Nezavislost na konkréetni technologii

* Bezproblémovy prechod pfi poruSe puvodniho stfidace
* Pripravenost na budouci systemy

* Cesky vyrobce hardware i software

* Soucastky, které vydrzi (bez ,elektrolytd“ jako Aurora)

* Graficka prezentace (lokalné i v cloudu)

* Vizualizace na LCD
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Ukazka grafu: vecerni odbér, no¢ni Spicka ~ noc¢ni proud

* Pfehledna graficka prezentace nasbiranych dat
* RUzné druhy dat (el. energie, vykony, osvit a teplota)

* Zakaznicke grafy (nasténka)

Dashboard

Solar Production ckw
Il Battery [%]

Il Consumption [kW]
4.40 [kW] Lo Il Grid or genset [kw]

Il Solar Production [kW]

Max:
Energy: 25.54 [kWh]

4kw

Consumption

3kw

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

2kw

Grid or genset

1kw

Max: 4.86 [kw]
Energy: 14.68 [kWh] 0kw

Battery SOC -1kw

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

-2kw

-3kw 0%

Solar
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Ukazka grafu: totéz véetné nasledujiciho dne, nabiti bat.

N TR BTN

{@4{p ) od30.082018 Do 31.08.2018

Dashboard
Solar Production 6kw o
Il Battery [%]
Max: 440 [kW] | 5w || Consumption [kW)

Il Grid or genset [kW]

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

“wl#

Consumption
Max: 5.05[kw] | "
Energy: 40.26 [kWh] i
2kw
Grid or genset
1kw
Max: 4.86 [kW] e

Energy: 31.26 [kWh] 0 kw

Battery SOC -1kw

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

-2kw

-3kw 0%
4:00 8:00 12:00 16:00 20:00 0:00 4:00 8:00 12:00 16:00 20:00 0:00
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Ukazka LCD vizualizace

Ibn Hayan Kindergarten

11.1 kW

-_:\—-_-— s

Consumption

Solar
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Dekuji za pozornost.

Dusan Ferbas
Solar Monitor s.r.o.

PLC knihovna:

www.solarmonitor.cz F Solar

Monitor


mailto:dferbas@solarmonitor.cz
https://www.solarmonitor.cz/download/public/PLC_library/Foxtrot%20-%20Mosaic/
http://www.solarmonitor.cz/
http://shop.solarmonitor.cz/
http://wiki.solarmonitor.cz/

Co automatizujeme?

» Rizeni vykonu, plynula regulace <:

 Ziskavani udaju ze zafizeni s proprietarnimi protokoly e

City, EV, telekom. systemu

-

n

|
:
. ‘:.'/ %
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ProC pouzit nase reSeni?

* Stavajici instalace s 3 stfidaci od jednoho vyrobce

* Jedno zarizeni se poroucha, nahrazuji jinym
* Komunikace stale stejnym zpusobem

* Sprava stale z jednoho mista

www.solarmonitor.cz SOIC‘":
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Ekonomicky prinos

* Uspora nakladud v pfipadé vymény kliovych prvki (elektromérd,
stfidacu...), nezavislost na jednom vyrobci.

* Uspora ¢asu pfi vyhodnocovani systému diky pfehlednym grafiim
s vice druhy dat.

* Neplaceni pokut za pretoky do distribucni sité diky rizeni spotreby
elektrické energie.

* Zkraceni reakCni doby na odstavku systemu diky okamzitemu
hlaseni e-mailem Ci SMS o chybach, vzniklych na kterémkoli ze
sledovanych zarizeni, vCetne technického popisu zaslané chyboveé
hlasky.

* Jen zlomek Casu programatora potrebny na implementovani zcela
noveho prvku (stfidace, elektromeru) do PLC v porovnani
s programovanim od nuly.
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Solar Monitor — Oblasti pouziti

SUNSPEC

www.solarmonitor.cz
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Prehled M2M rozhrani (software)
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Webovy server SM2-MU: XML + responzivni design

Solar
..................................................... Overview Studer Test R_ D

# Dashboard 5 - '+E
# Home 2 Overview H <]

A Overview

Sensors Inputs and Qutputs

Name Value Name Value

Irradiance: 0.0 W/m2 DI 1 €5 Opened
lsll Charts Temperature outdoor: 0.6 °C Di2 €5 Opened
Temperature indoor: 215 =C DI3 €5 Opened
& Sdllatts Temperature PV modul: 3.9 °€ - DO1 §5 Opened
," Settings
Inverters (Hybrid)
Name State Mode Temperature Ekr:j]power I Power (0.00 kkW) Updated
. XTH 8000-48V (L1) @ Injection - 0.01 kW 0.05 kw Os
XTH 8000-48V (L2) @ Injection - -0.01 kW 0.05 kw Os
E XTH 8000-48V (L3) @ Injection = 0.08 kW 0.16 kw 0s
MPP Trackers
Name State Mode Temperature Arr Power (-) Power (-) Updated
8h 23m
o - - : 22s
VS 70-48.0V @ Night 2539°C - - Os
ov @ Night 2539°C - - Os

i

e o —S——

— -, -
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[ = [ B[] |

% SNMPc Management Console
File Edit View Inset Manage Tools Config Window Help
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Ukazka programu pro PLC Foxtrot: Cteni dat

PROGRAM prgMain
VAR
enable : BOOL = 1;
ip : STRING :='192.168.1.221:502";
chanCode : UINT := ETH1_uniO;
tcp : BOOL = TRUE;
sm : fb_Solarmonitor;

END_VAR
sm(enable := enable, ip := ip, chanCode := chanCode, tcp := tcp);

END_PROGRAM
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Ukazka programu pro PLC Foxtrot: rizeni vykonu

PROGRAM prgMain
VAR

enable : BOOL = 1;
ip : STRING :='192.168.1.221:502";
chanCode : UINT := ETH1_uniO;
tcp : BOOL = TRUE;
sm_pc : fb_ PowerControl,
unitiD : USINT := 5;
val : UINT := 60;
active : BOOL := TRUE;

END VAR

sm_pc(enable := enable, ip := ip, unitID := unitlD, chanCode :=
chanCode, tcp := tcp, pwctrl := val, active := active);

END_PROGRAM

Solar
Monitor
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Ukazka grafu: normalni pribéh, za dne bez odbéru

@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

4.0 kw

3.0 kw

2.0 kw

1.0 kw

0.0 kw

-1.0 kW

-2.0 kw

www.solarmonitor.cz

Il Esttery [%]

Il Consumption [kwW]
Il Grid or genset [kW]
Il Solar Production [kW]

N TR BTN

2:00 4:00

6:00

8:00
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Ukazka grafu: normalni prabéh, odbér pres den

@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

3.5 kw

3.0 kw

2.5 kw

2.0 kw

1.5 kw

1.0 kw

0.5 kw

0.0 kw

-0.5 kw

-1.0 kw

www.solarmonitor.cz

N TR BTN

Il Esttery [%]

Il Consumption [kW]

Il Grid or genset [kW]
¥l Solar Production [kwW]
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Ukazka grafu: rostouci odbér pres den i vecer = ?

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%

2:00 4:00 6:00 8:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 0:00
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Ukazka grafu: odpoledni zatéz vybiji baterii, Spicky

{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

N TR BTN

6 kw
Il Eattery [%]
Il Consumption [kwW]
5kwW | Il Grid or genset [kW]
Il Solar Production [kW]

4kw

3kw

2kw

1kw

0 kw

-1 kw

-2kw

2:00 4:00 6:00 8:00 10:00 12:00
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