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Smart Power Management Using RTOS-based

Uninterruptable Generator Supply
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Abstract

An uninterruptible power supply (UPS) allows small companies and domestic users to cope with
power outages; but existing designs lack flexibility of control and require expensive battery
maintenance, with a cost proportional to the outage compensation time. We combine a compact
synchronous generator with a battery, with 10% of the capacity that would otherwise be required, to
obtain a UPS with reduced maintenance costs for the same performance. Any UPS must respond
immediately to a power loss, and our uninterruptible generator supply (UGS) is therefore built around
real-time scheduling of its internal operations; this also makes it suitable for integration into the
industrial gateway. The UGS is based on a real-time operating system, with an integrated wireless
module providing connectivity to a web server, for monitoring and management, which can be

performed remotely on a mobile device.
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Figure 1. Operation principle of the synchronous generator
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Figure 2. Structure of the ON-LINE UPS

olel whe}, = UPS 218} 57 W75 Astas sh=
A7} ZAE QT o], dhY] o9l Bz A
g 2 9 WS MR Ajtete, ouA] ass
ez} g A o|t}[5]. o]2f 3t Wl fatek s d 5wt oy
2} A& 7hse U 9S8tk Aol Qlrk 53], At
whe} A7) eso] Wsks A¥v)a S FA7F Al =
A8 7HAe] AEd w) UPS 44X wiElg]o] de Sdskar, A
712 o] v w) UPS A wE]2] & Fafl| F3o2a o]
A48 2ok g8 o8 &83 = Jrk6].
sl Fasitht Aol F4o] #4 ¥
AL Apdkstal UPS A S SajM A4
=i QITH7].
o]#3t ATEoM AFEE UPS #AX+& =4 ON-LINE,
OFF-LINE, LINE-Interactive "4 0.2 F2bsh=d|, 19 2+
% 53] ON-LINE "ol thafr] =43} s}
19 ACHY F= 7AME 9 3 9f3) AFA

T
15, W3 259

rlr
2L
12
=2
2

r

e L
o*o{
oo
N

¢

p
rlo
=
i
)

U

I\
B
o
0,

Ryt
I &
Fol’

i
off
:O.l_‘e
-,
>
=
Hu
r)J
:‘(2
o
>, U

o
o
1 °or
BN
W rlo rm
)
X ok
~ Q2
T T >
e T g
E f(ﬁ :
O
el
K
= ro

o 1>
tjo

R
o

jutnl

o

3o 1
K9

I

&
rlo
i
i
tlo
_\|l_‘
>

re

-

il

o
rio,
o
frl
>,
o

oX @

r_>.i(:
-
o L

o o3 b
O>J 09‘.,
ot
~N
i,
=
~N
m
e

14
R
N
)
-
ol
ol
~
N
2,
do 2L
tlo
rO
o
2
(o

o =y BN

"X
4z
p\L
=

e}
ofN X,

fo i e
% o
o o

ol
o

e
xS
)
rr
=
o
)
N
3
X
o
o
2
°
o
b
r
£

2
r_.\(g
ol
bl
1o
Ml
o
oX,

o
22
i)
oX
=2
P
o
o
pi=)
&Y
2
2
%0,
N



Smart Power Management Using RTOS-based 3

o, AH&AL oot o7]F

7] ol EAIF ol vk

F1F ESA Hutel vt st

[Il. The proposed UGS system
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Figure 3. Block diagram of the proposed UGS system
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Figure 4. Flow chart of the main program
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Figure 5. Dynamic figure chart

Table 2. Dynamic figure data
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Table 3. Database table list
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Figure 7. Smart power management on a nobile device
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Table 4. Test report of the UGS
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