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Co automatizujeme?

* Rizeni vykonu, plynula regulace ‘

* Ziskavani udaju ze zafizeni s proprietarnimi protokoly e
Integga_cgd.o_ﬁma,rt house, Sma City, EV, telekom. Systému
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ProC pouzit nase reseni?

* Stavajici instalace s 3 stfidaci od jednoho vyrobce

* 1 zarizeni se poroucha, nahrazuji jinym

* Komunikace stale stejnym zpusobem

* Sprava stale z 1 mista
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Jak docilujeme snadné a rychle implementace?

* Blokova struktura Modbus promeénnych

* Knihovna v PLC

- {F fb_PowerControl10
= m VAR _INPUT
¥ enable : BOOL R_EDGE

M ip: STRING [80]
M unitlD : USINT
1 chanCode : UINT
 H pwetil : UINT
~— H active : BOOL
M tep: BOOL

= _Bw\n OUTPUT
M done: BOOL
- B busy: BOOL
-~ H enr: BOOL
~ M enCode : USINT

www.solarmonitor.cz

bool-
string[80]-
usint-
uint—

uint-

bool—

bool—

fb_PowerControllO

»enable done
ip busy
unitID err
chanCode errCode
pwctrl
active
tcp

~bool
—bool
—bool
—usint

ﬁ

Solar
Monitor



V Cem je nase reseni unikatni?
* Univerzalni i zakaznické bloky v SM2-MU

Block Dev 1

* Povinné / volitelné proménné, opakovani podbloku
* Dopredna i zpétna kompatibilita jak zafizeni, tak SW
* Komunikace i s ,jesté neexistujicimi zarizenimi*
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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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https://www.solarmonitor.cz/download/public/PLC_library/Foxtrot%20-%20Mosaic/

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
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https://www.solarmonitor.cz/download/public/PLC_library/Foxtrot%20-%20Mosaic/

Webovy server SM2-MU: Responzivni design

Solar
..................................................... Overview Studer Test R_D

# Dashboard e
#& Home » Overview ﬁ

A Overview

Inputs and Qutputs
Name Value Name Value
Irradiance: 0.0 W/m2 DI 1 €5 Opened
lall Charts ﬂ Temperature outdoor: 0.6 °C DI2 €5 Opened
Temperature indoor: 215 °C DI3 €5 Opened
SEEAISHS Temperature PV modul: -39 °C DO1 $5 Opened
," Settings
Inverters (Hybrid)
Name State Mode Temperature Eﬂg}power LL Power (0.00 kkW) Updated
- XTH 8000-48V (L1) @ Injection - 0.01 kw 0.05 kW 0s
XTH 8000-48V (L2) @ Injection - -0.01 kW 0.05 kW 0s
E XTH 8000-48V (L3) ® Injection 2 0.08 kW 0.16 kW Os
MPP Trackers
Name State Mode Temperature Arr Power (-) Power (-) Updated
8h 23m
e - - - 2s
VS 70-48.0V @ Night 25.39°C - - Os
- - 0s
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Ukazka grafu: vecerni odbér, no¢ni Spicka ~ no¢ni proud

* Prehledna graficka prezentace nasbiranych dat

* Ruzné druhy dat (napt. vyroba a spotfeba el. energie, osvit a teplota
FV paneld, pietoky do distribu¢ni sité) dokazeme graficky zobrazit
do prehlednych grafu.

Dashboard

Solar Production oW

I Eattery [%]

Max: 4.40 [kw] o | Consumption [kW]

Il Grid or genset [kw]
Energy:  25.54 [kWh] B solar P;ucfm kW]

4 kW
Consumption

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

3 kW

2 kW

Grid or genset

1kw

Max: 4.86 [kw]
Energy: 14.68 [kWh] okw
Battery SOC “LkW

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

-2 kw

-3 kw 0%
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Ukazka grafu: totéz véetné nasledujicino dne, nabiti bat.

{3 @ C) 0d 30.08.2018

Dashboard

Solar Production

Max: 4.40 [kW]
Energy: 45.60 [kWh]

Consumption

Max: 5.05 [kW]
Energy: 40.26 [kWh]

Grid or genset

Max: 4.86 [kwW]
Energy: 31.26 [kWh]

Battery SOC

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

& kw T

Il E=ttery [%]

Il Consumption [kKWW]
5 kW

4 kw

3 kw

2w

0 kw

-2 kW

-3 kW
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Il Grid or genset [kKW]

| Sclar Production [k

___( I
|

4:00 8:00 12:00 16200 20:00 0:00 4:00 E:0D 12:00 16:00 20:00 0:00
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Ekonomicky prinos

* Uspora nakladu v pfipadé vymény klicovych prvka (elektromérd,
stfidacu...), nezavislost na jednom vyrobci.

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

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

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

* Jen zlomek Casu programatora potrebny na implementovani zcela
noveho prvku (stridace, elektromeru) do PLC v porovnani
S programovanim od nuly.
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Podporovana zarizeni
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Trocha historie

* Od roku 2009 (1997) Maliadig of _
| Inverters Safety Relays

° MOdUléml' koncepce [l_lj i Sancs [J :T]J“Lrulll CESKY VYROBEK

(] [ | ﬁ Electricity Meters @ Overvoltage
M2 M rOZh ran I = ) (AC, DC) [ ] (Lightning Protection)
@J Sensors {Irradiation,
Temperature, Wind)

* Snadnost pouziti (grafy)

* Univerzalita

* Reference AN \
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Dekuji za pozornost.

Dusan Ferbas
Solar Monitor s.r.o.

PLC knihovna:
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Solar Monitor — Oblasti pouziti

SUNSPEC
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Prehled M2M rozhrani (software)
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Ukazka grafu: normalni prabéh, za dne bez odbéru

{3 éﬁ C) 0d 04.07.2018

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
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I Eattery [%]
'-' Consumption [kW]
l-l Grid or genset [kKW]
[l Solar Production [kw]

S TR TN

2:00

4:00

&:00

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

{3 % C) 0d 30.07.2018

| 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 [kwW]
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

L5 kW

1.0 kw

0.5 kw

0.0 kw

-0.5 kW

-1.0 kw
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I Battery [%]

I-I Consumption [kW]

E:j Grid or genset [kW]
¥ [l Solar Production [kw]

S TR TN

2:00

4:00

&:00

E:00
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Ukazka grafu: rostouci odbér pres den i vecer = ?

G 4po) od27.0s2018

Dashboard |

Solar Production

Max: 5.86 [kw]
Energy: 33.14 [kWh]
Consumption
Max: 4.35 [kwW]
Energy: 28.23 [kWh]
Grid or genset
Max: 3.33 [kw]
Energy: 9.62 [kWh]
Battery SOC

Max:  100.00 [%]
Min: 74.56 [%]

Do 27.08.2018

7w

& kw

www.solarmonitor.cz

S TR TN

v Il Battery [%:]

I-I Consumption [kW]
l-l Grid or genset [kKW]

[l solar Production [kw]

2:00

4:00

0 %

&:00 8:00 10200 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 @ C) 0d 28.07.2018

Dashboard |

Solar Production

Max: 3.34 [kw]
Energy: 13.23 [kWh]
Consumption
Max: 5.00 [kwW]
Energy:  25.97 [kWh]
Grid or genset
Max: 3.42 [kw]
Energy: 11.88 [kWh]
Battery SOC
Max:  100.00 [%]
Min: 44.50 [%)]

S TR TN

Do 28.07.2018

& kw

I Battery [%]
'-' Consumption [kW]
M Grid or gensst [kKW]
[ sclzr Production [kw]

5 kw

4 kw

3 kw

2w

0 kw

-2 kW

2:00 4:00 &:00 8:00
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