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Automatic Malfunction Warning System
for Photovoltaic Energy System
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Abstract

This paper presents the development of Automatic Malfunction Warning System (AMWS).
The objective is to improve the performance of 5-kWp Grid-connected PV system with real time
PC based monitoring system installed at Rajamangala University of Technology Suvarnabhumi
Nonthaburi, Thailand. The system is able to measure electrical parameters and air condition with
real-time display. The AMWS comprises of hardware and software. The software was developed
by LabVIEW. The AMWS’s function is to monitor important equipment in the PV energy system.
If there is a malfunction or any detected faults, the AMWS would directly warn the operator of the
PV energy system instantly. Results showed that the AMWS can complete programmed operation
according to specified condition. The AMWS can send the right details and the cause of malfunction
by SMS and E-mail every time the system did not work properly. The benefit of this system is

that the operator can get the system to run properly and fix problems in a short period of time.
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List Analyzing Equipments Analyzing Conditions Expected Results

1. PV array 1. Day time PV voltage > 200 V.
2. Solar radiation > 300 W/m2

2. Pyranometer 1. Day time Solar Radiation >200W/m2
2. PV voltage > 200 V.

3. LAN Connection 1. Solar radiation > =0 LAN for eld Point good

4, The inverter in each phase | 1. Day time PV voltage >= 165 V
2. Solar radiation> 300 W/m2
3. PV voltage >=165 V
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1. Remove the PV line phase A, B,
and C at day time.

2. Cover the pyranometer by hand.

3. Remove the LAN cable.

4. Turn off the inverter phase A, B,
and C.
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lAnalyzing Equipments| Analyzing Conditions | Expected Results Experiment

PV array 1. Day time PV voltage > 200 V. Remove the PV Line

2. Solar radiation >

300W/m2
Pyranometer 1. Day time Radiation >200 W/m2 Cover the sensorm
by hand
2. PV voltage > 200 V.
3. Grid Power > 200 W
LAN Connection 1. Solar radiation >= 0 LAN cable good Remove LAN cable
connection
The inverter in 1. Day time Grid Power > 200 W Turn off the inverter
each phase 2. Solar radiation > at day time

300 W/m2
3. PV voltage >=165V

A1519f 3 anwazdpAafisInguu SMS kaz E-mail WeszuuvnaufinReuls

Experiment Messages on SMS and E-mail

Remove the PV line 2009-03-25 19:42 Vdc input Phase A = 0.40 Volt. PV Phase A don’t

phase A at day time. work.

Cover the pyranometer | 2009-02-22 17:22 Vdc Pyranometer = 122.4, input Phase A = 216.10
by hand. Volt., Pout Phase B 232.00 Watts., Pyranometer don’t work.

Remove the LAN cable. [2008-10-12 20:22 LAN Conection Fail.

Turn off the inverter 2009-09-08 10:57 Pyranometer = 457.52, Pout Phase B 0.00 Watts,

phase B. Inverter Phase B don’t work.
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Experiment | Number of Messages on SMS and E-mail
Experiment
SMS [E-mail
Remove the 5 5 2009-09-08 9:44 Vdc input Phase A = 0.40 Volt. PV Phase A don’t work.
PV line 2009-09-08 9:49 Vdc input Phase B = 0.50 Volt. PV Phase B don’t work.
phase A, B, 2009-09-08 9:54 Vdc input Phase C = 0.40 Volt. PV Phase C don’t work.
and C at 2009-09-08 10:04 Vdc input Phase A = 0.40 Volt. PV Phase A don’t work.
day time. 2009-09-08 10:09 Vdc input Phase B = 0.50 Volt. PV Phase B don’t work.
Cover the 5 5 2009-09-08 15:04 Vdc Pyranometer = 122.4, input Phase A = 212.40 Volt,,
pyranometer Pout Phase A = 309 Watts., Pyranometer don’t work.
by hand. 2009-09-08 15:09 Vdc Pyranometer = 143.09, input Phase A = 211.70 Volt.,
Pout Phase A = 434 Watts., Pyranometer don’t work.
2009-09-08 15:14 Vdc Pyranometer = 132.4, input Phase A = 218.10 Volt,,
Pout Phase A = 797 Watts., Pyranometer don’t work.
2009-09-08 15:24 Vdc Pyranometer = 143.09, input Phase A = 207.40 Volt.,
Pout Phase A = 874 Watts., Pyranometer don’t work.
2009-09-08 15:34 Vdc Pyranometer = 151.7, input Phase A = 208.8 Volt,,
Pout Phase A = 453 Watts., Pyranometer don’t work.
Remove the 5 5 2009-09-08 17:34 LAN Connection Fail.
LAN cable. 2009-09-08 17:39 LAN Connection Fail.
2009-09-08 17:41 LAN Connection Fail.
2009-09-08 17:44 LAN Connection Fail.
2009-09-08 17:49 LAN Connection Fail.
Turn off the 5 5 2009-09-09 10:54 Pyranometer = 502.80, Pout Phase A 0.00 Watts,
inverter Inverter Phase A don’t work.
phase A, B, 2009-09-09 11:04 Pyranometer = 809.15, Pout Phase B 0.00 Watts,
and C. Inverter Phase B don’t work.
2009-09-09 11:19 Pyranometer = 661.05, Pout Phase C 0.00 Watts,
Inverter Phase C don’t work.
2009-09-09 11:29 Pyranometer = 486.86, Pout Phase A 0.00 Watts,
Inverter Phase A don’t work.
2009-09-09 11:39 Pyranometer = 612.38, Pout Phase B 0.00 Watts,
Inverter Phase B don’t work.
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