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iPanel
Cloud Management System

Introduction

'iPanel Cloud Management System" is the application that combines
traditional switchgear with contemporary computing technology and
communication technology.

'Smart iPanel | indicates switchgear can self-analyze and auto
adjust control functions. In practical, smart iPanel increases switchgear
reliability and reduces labor force. It brings a great benefit to clients.
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Feature

Safety Increase switchgear safety and reliability, prevent damage while operation.

Reduce or without labor force to monitor for switchgear in substation,
Cost greatly decreasing enterprise cost.

w Consolidated statistic function on power consumption and electricity cost enhances
Efficiency the efficiency of electricity management.

Alarm Potential switchgear accident warning.
Message Abnormal info. notification shorten the duration of troubleshooting and power outage.

Analysis Switchgear operation condition can be daily or monthly analyzed in the format of chart or report.

) Efficient regular maintenance can be planed with the statistics and analysis data which
VEIICHEREIN  decreases maintenance cost.

i Optimize energy consumption distribution on the basis of historical power parameter and distribute
Optimization power stably to system.

==l = @eaiite)l  In case of natural disasters and inevitable accidents, switchgear can set "Trip" by APP with authorized account.

Cloud system provides enterprises with an efficient and relible platform for data storage and sharing which
Database greatly influences modern business management.
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System Specification

Iltem iPanel monitor items Equipment
Voltage, current, frequency Power Meter
Real power(R), Apparent power(S), Reactive power(Q) Power Meter
Power value KWH, KVARH, Demand Power Meter
Power factor, Voltage harmonic, Current harmonic Power Meter
Other power value Power Meter
CB operation & TRIP condition DIO Controller
CB overcurrent message (50/51, 50N/51N) Protective Relay
CB fault voltage message (27/59) Protective Relay
Control value
CB reclosing message (79) Auto. reclosing relay
DS/ PT trolley/ Earthing switch condition DIO Controller
Other control value Controller
Temp of CB contactor , cable connector, busbar joint point. Wireless Temp. and Humi. monitor device
Partial discharge value Wireless Temp. and Humi. monitor device
Temp. & Humi. of compartment Temp. and Humi. detector
Ambient Temp. & Humid. of substation Temp. and Humi. detector
Capacitor Surface Temp. Temp. detector
Safety value
Reactor Core Temp. Temp. detector
Transformer Core Temp. 49 Relay
Capacitor massage(degradation value, on-line capacity, closing time) IAPFR
UPS massage(battery capacity, remaining supply time) UPS
Other safety value Sensor




System Interface

A. Mobile device operation interface (APP)

Equipment Monitoring

I
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Infarmatian chart

Electric meter

Event information lisf
Energy storage clase

Eveni proces sing progreas list
inverter class

Control class

Sensing class

B Panel category Equipment selection
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Temmssre

Powgr consu_mptlon Protective relay Switch condidition CB temperature Capacitor status
information
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Event record
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B. Computer operation interface (Web)
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Latest News Member Login

User Name

Passwaord

Forgot password?

Sign In
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Function

1. Substation and switchgear operation health board
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Clear

Substation energy consumption overview

Hourly cummlative energy consumption

Today's cumulstive enengy consumgton (kiAh)
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Switchgear health

Operational information

. )

EiENormal

swilchboard

Switchgear health (Al diagnosis)
Health indication:

Switchgear health is "Normal"

Switchgear health is "Warning"

m Switchgear health is "Abnormal"

2. Substation and switchgear management

All switchgear are in the online condition.

m One of the switchgear is disconnected.

Field location overview

‘ El ¥ Connected El @ I]iscunnected‘

¢ Safety information n
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Maintenance notice -

Inspection ilem {part) Date 1o be inspected

Maintenance-ree daia

Table of abnormal occurrence in this month

Region District | Unprocessed | Processed| Completed
Client A 16 13 11
Taiwan
Client B 7 5 3
Vietnam | Client C 10 5 2
Thailand | Client D 11 8 5
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Table of abnormal occurrence in this month

Region District Event alarm Number of trip
Client A 16 13
Taiwan
Client B 7 5
Vietnam | Client C 10 5
Thailand | Client D 1" 8




Function

3. Single Line Diagram Board
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VCB21_PM
Voliage(V) 19964 67
Current(A): 2.579
Power(kW): 85.21
—_—
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ACB21_PM
Voltage(V): 230.27
Current(A): 119.108

Power(K), 79.45
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MVCB2_PM ()]
Voltage(V) 19957 53 E
Current(A). 2.572
Power(k\W): 84.36 )
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VCB22 PM =
Voltage(V): 19939 23 o
Current(A): G S
Power(kW): 0 e
— —
)
LI
ACB22 PM
Woltage(V): -
Current(A): -
Power(kW): -

N

b, S,

Wy, a0, Wby, W,

Nl
MPA1_PM MPA2_PM MPA3_PM MPB1_PM MPB2_PM MPB3_PM
Voltage(V): 230.41 Voltage(V): 230.44 Voltage (V). 230.45 Valtage(V): 230.67 Voltage(V): 230.29 Voltage(V): 230.26.
Current(A); 0 Current(A); 21.522 Current(A): 7.108 Current(A): 0 Current(A): 22.707 Cument(A): 10.179
Power(kW): 0 Power(kW): 11.66 Power(kW): 2.69 Power(kW): 0 Power(kW): 11.37 Power(kKW): 6.23
4. Switchgear device management board
| Panel
Ciou peanagement sysrens
Area Ovarview Switchboard zolution News Yy  Energy ption Statistics Demand Information Report Equipment Ely B

Homes - News Summary - Device Information Summary

20150321 150083 = 2O15-03-21 1501 04
Gatawayi RS
111.249.9.38 117.40
d Device IP Address » < Input voltage(v)
a | 4 il

2 Electricity Curve Graph

. 2AMS-03-21 150,08 H 20159-03-21 150005 : 2015-00-27 10.0007 .
=ERFERER EEBIRFAEE 220v_sCH
26.70 29.10 28.60
» 4 Temperature(*c) » 4 Temperature(*c) » 4 Temperature(*c) »
| a &l a il 2 | fid
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Equipment Type Schngider relay protect station 520

Apphance Name CH2 320

Group belonging to B3RS

T
N .

Gatewsy 1D

Device Type/ Name
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N 5. Substation management board
-+
- —— A. Power consumption statistics
)
GE) Statistics Ranking Energy Map
© Month Energy Consumption Month Electricity Ranking Month EUI Ranking
(= Consumption Electricity
= Rank  Factory wny  Rank  Factory pricets) RO Factory EUl
= 1 BgERS 3201255 1 Bl@Ess 1493850 1 EEREEE 22549
o
> 2 TEEREEEHE 172725 2 TEEHEEEH 110547 2 Taiwan Demo case 6459
U Tomantlons: | i |5 | WeenDEOR| Gags | 6 BigByy 3343
case case
Thailand Demo 820 3 CPMA 1070 ” Thailand Demo 10t
Case Case
& CPM-1 0.60 W o - 5 CPM-1 0.08
Case
250
6 TR 0.00 6 i 0.0
40k 175k
200
150k
30k 150
125k
100k
100
20k
75k
50
50k
10k I
25k ' . . E - T
1 & 3 4 5
c Am - _ _ AR _ _ _ _
1 2 3 4 5 [ 1 2: % 4 5 B I EUl
I Consumption (kWh) M Electricity Price($)
—— B. Power consumption chart
6 B1&Z 1k Main Panel-Board Consumption
Period: 2019/03/01 ~ 2012/03/21
3k
2k
=
z
-+ BImE: "
0 . > L
03-01 03-04 03-07 03-10 03-13 D3-16 03-19
Time

Accumulated 14 13-19 03-20

B BiEEE 32,012.55 [085.13 2,030.56 533.00 538.50 | 1,878.62 2,151.37 2,018.43 905,23
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C. Demand analysis @
()
Ssbect Wat Matsr | MCEBEEH T @  SeldDate 20150301 8- 20150321 (9 EXE E g
MCH&SEE 2019-03-01 ~ 2019-03-21 Monthly Demand Report (Three Stage Price) %
32.303.60 32928 2018-03-11 11010~ 1115 2
25.836.64 329 20 2012-03-11 1100~ 1115 \ —O
N >
1.063.95 4036 2018-03-09 09:45 ~10:00 O
540321 5044 RN Daily report subscription: —
Iy mai | )
= Full Perlod 0 Peak & Semi-Peak - Semi-Peak on Saturday ! Ofi-Peak Dally malls are de“Vered tO
client mailbox automatically.
32826 | r——— :
il ] o LRSS 1 %
500.00 Wy e i e = ks
ratinia i s o i s
e % e x S e
o o ol o
400,00 kW et a2
o e
] s = s !
o1 -
200.00 kW ;’,ﬁ Rt
e i
i g Rua Bz
T i
0.00 kW L&
n3-02 03-04 03-06 13-08 03-10 03-12 03-14 03-16 03-18 03-20 . .
_— Available to export Daily / Monthly / Yearly
Bl kWh  — Demand  — Conwract Capacity report with Excel report.
D. Current flow analysis
Bitigtss MPI80_E5% 20190321 ~ 20190321 Analysis Report of Power Consumption an the Disc The cloud System can
Electric Disc Structure 2 Load Name Electricity(kWh) Percentage{%) Electicity in the Previous Period(kWh) Percentage{%) . .
Main Circuit Breaker MP380_i#@[Low-Pressure Panel-Board] 599,79 100 125014 100 quickly analyze the proportion
Sub Circuit Br=akers{hlo 1) | MPIB0_S G455 8 megsf Manufacture Process] 9148 1308 18817 15,05 of electricity flow per unit in the
Sub Clreuit Braakers(ho. 2) MP38D_[tis Hhes i s e Machinery] 10145 1451 18491 1479 )
Sub Circuft Braakers(No. 3] MP380_i BB [Public Eleciricity] 126.41 46 68 506 45 15497 plant, such as production
Sub Clreult Brakers(Ho.4) BB A A Manufacture Procese] 0.00 Al Ll 2l process/mechanical/public
Sub Circuit Breakers{No. 5) [BFEEEms I8 (Machinery] 0.00 0.00 360 029 ) )
Sub Cireull Braakears(ho.§) T B B AR Public El=ctricity] 7.90 113 15.70 126 class. And the information can
Sub Circutt Breakera(Mo 7) ACPZERAA[P ublic Elaciriciy] 59,68 843 3T 60 221 be compared with the previous
Sub Circuit Braakers(No.8) AP f%E[Public Electriciy] 10038 14.35 21340 17.07
Subs Clreuft Breakera{No 9) PRE2A B S 14 (Public Elactricity] 1180 169 2470 194 one.
Sub Circuit Breakers(Mo.10) BEScE 3FMP380[Machinery] 0.00 0.00 1.60 013
Sub Glrcut Breakers(Mo.11) B miMachinay] 020 0.03 240 019
Other Other - - 21 017
Analysis of Electricity Percentage in this Analysis of Electricity Percentage in the
Period Previous Period
Ma.1:

HNo.2:

14.51%
— Mo 3:
Ho 9 16.68%

N 8:
14.35%

i Inquiry Time: 2018-03-21 ~ 2015-03-21 =
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Solution of switehgear
Electricity Safety

Switchgear Internal Temperature Rise Problem

Switchgear plays the role as mankind, when body gets fever (heat-up), the brain (detector) will instruct body (switchgear)
to take a break (power-off), and go to see a doctor (maintenance engineering company) in time.

A quarter of switchgear failure occurrences result from
connectors loosen or temperature rising. On average, switchgear
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insulating endurance reduces half in every 10°C increase.
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ABB-Switchgear temperature monitoring Early hot spot
detection enabling condition-based maintenance

—) Busbar

=] Load error interferes current consumption to
nearly the upper safety limitation.

Copper connection screw loosen makes
contact resistance rise.

H———0O Busbar connection

0O Breaker contactor —Q Circuit BreakerJoint

| ) CB fixed and movable contactors are not connected
O Cable connection completely that the over operation result in suface melting.

——@) CableTerminal

The raise of contact resistance, and insulation
degrades results from loose of cable terminal.

Spots prone to temperature anomaly in medium voltage switchgear

99 O

Temperature and Humidity Online Monitoring

SCADA/PLC m,@ il

A Platform

A. Wireless thermal monitoring

Wireless thermal monitoring device, composed of
wireless sensors, antenna and reader adopts Surface
Acoustic Wave (SAW) to sense temperature variation.
Indoor arrangement in the medium voltage switchgear,
it features in continuous circuit breaker temperature
online monitoring.

Up to 342 Probe Antennas

Adopting surface acoustic wave technique (SAW),

Battery-free self-powered by piezoelectric material.

Wireless transmission Wireless reception and transmission with application of SAW.
Sensitive temp. sensing Fast temperature measurement and free power consumption.
[TV EnilptePolten et (oMb lalg=to[Ullg=lef Compact sensor which can be installed directly on medium voltage conductor.

Permanently maintenance-free Battery-free sensor. Data reader is DC supply, no need to power off during replacement.

Ultra-high frequency (UHF) detecting function is used as an estimation of insulating

Partial discharge detecting degradation in the compartment, which enhances switchgear safety.




Temperature and Humidity Online Monitoring

B. Ambient temperature & humidity of substation monitoring

Humidity Sensor Reader (HSR) measures ambient tempera-
ture and relative humidity of substation. Value measured by HSR
is adopted as an estimation on insulation degradation in the
switchgear. It is equipped with RS-485 Modbus remote control.

Switchgear Safety

Eanaot Mesnueenen)
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C. Temperature and Humidity Monitoring on switchgear compartment (Standard IEC 62271-200)

Equipped with 3-circuit sensors which can monitor and
control temperature and humidity of three compartments
(CB room ~ Cable room ~ Busbar room) at the same time.
Additionally, it can automatically heat up, dehumidify, and
cool down inside of the switchgear to prevent accidents
result from moisture, creepage, and flashover. Thus,
safety in power system is increased.

26—



Wireless Temperature Monitoring System Application

Temperature monitoring on breaker contactor Temperature monitoring on cable
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Temp. detection between cable and busbar joint point

- | -

VCB Copper contactor temp. detection Temp. detection between cable and busbar joint point

Temperature monitoring on busbar Temperature monitoring on transformer busbar

Extending busbar temp. detection Joint point of transformer extending busbar temp. detection
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