Transformers - send Volt and AMP to MQTT
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1.Summary

On my model railway layout, | have several secondary transformers that are used to supply power to
building lights, various moving figures, and other accessories that do not require the digital power
provided by the central station and its boosters. | currently have seven of these secondary
transformers, all of which are DC. The transformers are distributed so that each one supplies a limited
area. These are small transformers capable of delivering 1-2 amps, so it’s important not to overload
them.

Until now, | have used manually read multimeters to keep an eye on this. This has worked fine, but
since the power consumption of my boosters is now being transferred to Windigipet, | would also like
to display the consumption of the secondary transformers in Windigipet.
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2. Dataflow

e 1 -Modelrail
o On my model railway layout | have seven transformers for lights, etc. They are
especially heavily loaded when night falls and all the lights turn on.
e 2-Transformers
o The seven transformers are from 1-2 amps and 12-18 volts DC.
e 3 -Energy meter INA226 - read —volt/amp
o Eachtransformeris connected to an INA226 that measures voltage and current. An
ESP32 can have up to four INA226 modules connected.
e A4—-ESP32-sendtoMQTT
o An ESP32is amicrocontroller that is programmed to receive and send data to MQTT.
e 5-MQTT-receive and send
o MQTT - a post office —receives and forwards data.
e 6-Windigipet -receive data from MQTT
o Show datain instruments
e 7-MQTT -LineGrap
o Show data as Line graphs

3-INA226 - read
volt/amb

2 - Transformers

4-ESP32 -
5-MQTT- send to MQTT
recieve and send

1 - Modelrail

6 - Windigipet - recieve data from MQTT
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7 -MQTT-LiveGraph - present data from MQTT
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3. Wiring ESP32 and Energy meter INA226.

INA226 Seven wires must be soldered onto
each unit.

=NI “+NI
CJMCU-226

Homemade mounting plates for reading seven
transformers

Up to 4 INA226 per ESP32 - each INA226 is
assigned a unique address.

Each INA226 is assighed an address by soldering combinations of A0, A1,
and VCC together. There are a total of 4 combinations.

Trafo 12C Adress-bit (A1, Lodningsinstruktion
No INA226 Adress (Hex) | A1 State A0 State A0)
1| 0x40 Open open 0,0 No solder (Standard)
2| 0x41 Open to VCC 0,1 Solder AQ to VCC.
3| 0x44 to VCC Open 1,0 Solder A1 to VCC.
Solder A0 and A1 to
4| 0x45 to VCC to VCC 1,1 VCC.

Page 3




burzjLiy

pJee3ds304y suaf

aNS 1

MNONn _‘ _‘|.V _‘ 9PIMUI8E-CEdST
m
SJaWJ0jsues) 7 wolj (dINY) 3us44nd pue (A) 93e3|0A JO UOIIIB||0D ] Mo
- ~{ oas/coieo AWITS/LLOIAD Jomm
~={ Las/go1d €0S/01014D [
_. 1 stowo 205/601¢9 [
LOHUQ__OUMHMDuwNN<ZH HV_O.O\_& ==1 2010 €101dD [
1 oo 210149 [
51 vo1d PLOI4D [
—=4 9010 STMPOU /70149 fom
K o] o u_ u_ u_ u_ i L1019 LELLY 920149 =
: 2 : 2 3 & : 2 & 063371H o7
S = = {5049 gapgsy  SPOMD [
1 810149 £E01dD frmmm
2 0 @ 3 2 - 2 2 - i
S o S R S T S T —=1 61010 204D [
8 S b 8 S - _ B 5 = B 3 =
g = O[3 g = VAT g S DAf= g S oA o ] SEOIdD frme
] - - - L = S | m]
m < ovfT m < OVl m 3 Wz m T ovfs s OX¥/ECIdD VEOIdD e
pud 2 m e ~=7] oxwtoidd NAS/GEOIAD e
o ) AAS/SEOIdD e
y_fa.a—ssya | ..—5h7x ‘_134_507; ‘_,;4_3573 s .
2 @
L 4 L 4 —
B00LY
10351531 dN-INd
220’0 2200 5220’0 2200 B00LY
10351521 JUNYS 1038181 JUNYS 10381821 JUNYS 1038121 JUNYS 10351531 dN-|INd

$ JawLiojuel)

Slawnsuo)

AWt

AT Slawnsuo)

N4
€ JawJoyuel]

AZT SI2WNSU0D)

Z Jawlojuel]

AW —

AZI SIaWNSU0D)

{4
1 Jowlojuel|

~“WW




Wiring Description

The system consists of an ESP32-S WiFi module connected to four INA226 sensors, each measuring
voltage and current from a separate 12V /2 A transformer.

Each transformer output passes through a 0.022 Q shunt resistor, and the INA226 measures the
voltage drop across the shunt to calculate current, while also monitoring the supply voltage.

All INA226 modules share the same I°C bus, with the following wiring:
e SDAfrom allINA226 modules is connected to GPIO21 on the ESP32.
e SCLfrom allINA226 modules is connected to GP1022 on the ESP32.
e Two 47 kQ pull-up resistors are used to pull SDA and SCL up to 3.3 V.
Power and addressing:
o AllINA226 modules are powered from 3.3 V and share a common GND with the ESP32.
e EachINA226 has a unique I°C address, configured by wiring the A0 and A1 address pins.
Measurement wiring:

o For each transformer, the positive output passes through the 0.022 Q shunt resistor and into
the INA226 IN+ pin.

¢ The load/consumer is connected between the shunt output and the transformer’s negative
terminal, which connects to IN-.

o Alltransformer grounds are tied together and connected to the system ground.

This wiring configuration allows the ESP32 to simultaneously read voltage and current from all four
transformers via the shared I°C bus.
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