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Abstract Testbed Designh and Methodology Results
» This poster demonstrates an integrated Microgrid (MGQG) testbed that allows MGs  Integrated MG testbed consists of three Direct Current (DC) sources, varying = The results show that a high variance 1n the background traflic bit-rate leads to a
endpoints to share their current, voltage and power values using a Network resistance and PCs which are connected via a Layer-2 (L2) switch which 1s high variance in the measured RTT values for MG control packets [2]. Future work
Published Shared Variable (NPSV) technique. We present Round Trip Time (RTT) presented 1in Fig. 3. We inject different patterns of background traffic into the will consider how Machine Learning can be used to predict future system state by
measurements for time sensitive MG control traflic in the presence of varying existing L2 network between MG endpoints. modeling load and congestion [3][4].
background traffic as an example of quality of service measurement. - We contribute the Network Published Shared Variable (NPSV) algorithm which
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manages the transmissions of control packets between MG endpoints. We 1illustrate " 024 No Background Traffic 2 25 Mbps scenario
. . . . . . . ; £ 0.15 A
Introduction the First In, First Out architecture and buffering in NPSV in Fig. 4. MG testbed £ 0 ol
o . o ° . o . Df '
circuit diagram 1s depicted 1n Fig. 5. o S os |
= We consider the problem of how 1s the variation of RTTs of Microgrid (MGQG) i — E— o350 100 150 200 25 300 0 50 100 150 200 250 300
. 4 ' - i -~ iy - e i Sevs : T s ' 0.30 A1
control packets between MG endpoints affected by the presence of background " — : * @ @M_MLMM 5 Mboe scenario
trafiic? We hypothesise that if the intensity of the variance of background traffic 1s -, 70 Mbps seenarie 0251
. . . . (a4
large, this will cause greater variance 1n the measured RTT values between MG . .
endpoints. We present how the RTT changes in the presence of different intensities © 0 50 100 15 200 250 300 0 S0 100 150 200 250 300
of background traffic in Fig. 2 to motivate what this study examines. o 06 I A
E 04 100 Mbps scenario - 70-01 Mbps scenario
Microgrid A Microgrid B 8 |
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Figure 3. An integrated MG testbed is comprised of 3 DC sources, resistance and PCs. The LabVIEW interface shows the o _ _
¢ instant current, voltage and power values on PCs’ monitors. When the variable resistance is changed, MG endpoints send 020 _ Video streaming | | |
1 the control data to re-allocate output power across the testbed. 0 >0 100 150200 250 300
t . . . . Figure 6. The Video streaming session causes higher RTT values which means that the rate of convergence of MG control
1
} What doeS thIS teStbed '.OOk l.lke N real '.lfe ? system 1s slower compared with the other experiments.
K . . . . .
AC - This testbed represents the connection of different MGs which are located in 030 .
different places. For example, Grid 1 could be a wind turbine placed at home. 0.28 1 5 f
. . . . @
t, Grid 2 and Grid 3 could be Photovoltaic panels placed at neighbours’ houses. 0.26 { .
These devices are connected via power and network connection and perform fair 2 0,241 . ! 0
Figure 1. MG A sends a control data message to MG B. An acknowledgement message, ACK, is sent to MG A from MG load shari = o e
B. The RTT is ¢, - t5. High variance in RTT slows down the rate of convergence in MG control systems. 04 S arlng . . . E 0227 e T — __*__
= Varying resistance could be house-hold appliances such as washing machine. 0.20 1 B — l K3
0.18 A
Why this study is important ?
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« An examination of network RTTs is important [1] as variation in RTT of MG argngiirela © C | Vv | P |mmp| MicrogidB 0.30 o i o e
control packets slows down the rate of convergence of MG control systems which ’ Recel 0.28 1 | o
5 5 CCC1Ver
seek to achieve a consistent reference voltage, power and current. Buffer 0.26- °
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: | | | : : Buifer Figure 7. High variance of RTT values can be seen in 100 Mbps and Video streaming cases. Y-axis represents the RTT
50 - | | I i values in millisecond. These values are only given in the leftmost figure in each row.
0.20 : : : : : : : : : : Figure 4. The LabVIEW’s LogosXT algorithm is responsible for the buffer management. Current, voltage and power data
" I I I I I I I I 1 are transmitted to the receivers if the bufler 1s completely full or after 10 ms expired.
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~ | | | | | | | | L PC 1 DC Source = We found that Video streaming which represented a high variance in background traffic case caused
| | | | | | | | 1 AAA greater RTT values.
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