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1. Overview
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Increasing needs of end-point management on LV/MV panel, in the purpose of equipment protection, operational
efficiency and energy saving
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Improving of reliability, convenience and efficiency on LV/MV panel based on DT(Digital Transformation).
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2. Why? Smart LV/MV Panel!
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Conventional Smart
System monitoring, Fault analysis System monitoring, Fault analysis
Fault prediction, Alarm
SCADA Energy analysis/management/control
- Cost Conventional SCADA
- &
ARagR
Ethernet / Serial Smart | ==
N Ethernet
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EMPR MCCB

EMPR Smart MCCB
Equipment status, _
Fault & Energy Data Equipment status, Fault & Energy Data,
More valuable data (PF, Freq, P, Q, S),
Power quality, Various data(temp, humid, etc.)


http://www.netgear.co.kr/product/details/FS526T.asp
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3. Smart LV/MV System
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LGridSol cARE

Connectivity & Analysis for Reliability & Efficiency

Analysis of digital data, and providing the valuable information via various app. & service

System (Software & Controller)

Convenient and reliable management of the digital data
from IoT device and sensor at the end-point field

loT device and sensor for generating the valuable digital data
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SCADA
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Smart LV/MV SW

f:'UTunrNG SMART ENERGY

Optimal Generation
of PV/ESS

Management of
Electrical Facility

* PV: Photo-Voltanics, ESS: Energy Storage System
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Smart LV Panel and key Product

Providing of energy management and operational efficiency on the basis of smart LV Panel consisting of smart
device, sensor and communication device

Smart LV Panel
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f;'UTumNG SMART ENERGY

« Management of LV equipment

- energy management, operational efficiency
* Inter-connection with others

- SCADA, FEMS, PMS, etc.
» Cloud & Mobile (optional)

»> System
« Smart LV S/W

- monitoring, displaying, reporting
* HMI

- local display of energy and status

» Product
» Smart ACB & Smart MCCB
- system Protection, self-diagnosis
- energy measuring (high accuracy)
* Intelligent MCB
- monitoring & control of status(On/Off)
- energy measuring via wireless comm.,

* AX/AL: Auxiliary/Alarm, MOP: Motor Operator
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Smart MV Panel, key Product

Providing of preventive diagnosis and operational efficiency on the basis of smart MV Panel consisting of
intelligent VCB, various sensor and communication device

Sensor
(Temp. Wearingg

Smart MV Panel

AW MV Equipment Mag.

B Diag. & SCADA

L

Diag. & Analysis

Smart MV S/W

loT Device

HMI(7")

E I-VCB

F IED

VCB Protective / Measuring /APR

G Sensor & DAU
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thermal_gging wearing, temp. Diag.-DAU

EUTumNG SMART ENERGY

« Management of LV equipment
- preventive diagnosis, optimal operation,
energy efficiency
* Inter-connection with others
- SCADA, FEMS, PMS, etc.
+ Cloud & Mobile (optional)

»> System
s SmartLV S/W
- monitoring, displaying, reporting
* HMI
- local display of energy and status
> Product
« Intelligent VCB (+5 Sensors)
- waveform, temp., wearing, etc.
« MV Panel (+2 Sensors)
- thermal image cam., temp
« IED (protective, measuring, APR)
- protection of power system & panel,
self-diagnosis

* APR: Arc Protection Relay, DAU: Data Acquisition Unit
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4. Key Advantage
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Reliability maximizing power availability, preventing equipment failure & human accident

Preventive diagnosis Less repair time
Temp. monitoring (busbar, panel) Critical event analysis & waveform recording

Real- t|me temperature monitoring (temp. sensor, thermal image Profile of power system fault, fault waveform

camera)
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Power quality & harmonics monitoring Alarm service via mobile phone

THD, TDD, Voltage Swell & Dip Notification of fault type, location to customer

A A GCM - Google Cloud Messaging

VAN A
/N Ee ~ SN
Switchgear life cycle diagnosis & prediction Minimizing Arc fault damage -human security

Thermal aging, contact wearing, No. of trip, etc. Arc fault detection, and fast trip
| ] ]
| | |
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reducing engineering work, increasing convenient maintenance
Easy engineering Convenient maintenance

Less commission time using atuo discovery tech. Real-time monitoring (electricity quantity, status, etc..)

®_ il 1.
[ TH— ot I, o

Remote and local setting of device installation Remote upgrade of device SW, Local testing of switchgear
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LSE=E ccrric 4. Key Advantage - Energy Efficiency

Efficiency analyzing and managing energy, reducing electricity bill

EUTURJNG SMART ENERGY

Energy analysis & management

End-to-End energy monitoring Reporting (various electricity data)
Energy monitoring from MV panel to LV panel, visibility

15min., hourly, daily and monthly reporting & Pattern analysis of energy

consumption.
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End-to-End PF & harmonics monitoring

Demand management on prediction & scheduling
F(Power Factor), Harmonics analysis

Peak power management via remote control

Prediction the demand, and scheduling the load

Active operation for control peak load (smart switchgear)

ﬁ_

Electrical equipment energy efficiency analysis

Analysis of equipment (TR. Inverter, ESS, UPS, etc.) energy efficiency
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5. Smart LV/MV Application Case
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« Smart LV panel (6 board) on the FEMS station in LS ELECTRIC factory (2020. 4)
« Inthe purpose of demonstration for smart LV panel solution (energy management)

Make Save Smart Use Care
~ N N N ™

GridSsol P/ F Gather:ss GridSol s F ldSOI CARE

= Energy Consumption = Smart Product
= PV Gen. Capa.: 495kW = ESS Battery Capa.: 1.78MWh » Lighting, HVAC ; Smart ACB, MCCB,
= PV PCU Capa.: 500kW = ESS PCS Capa. :500kW » IT equipment, etc. ; MCB + E TAG & M LINK
k ) K j K ) \ - Protection & Energy mag. )

i ABEERRRLY

Incoming
Power

* HVAC: Heating, Ventilation, Air-Conditioning
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«  Protection and energy management of FEMS station and inter-connection with LV and FEMS
+  Key product

- Smart ACB & MCCB, ELCB + E TAG & M LINK

- LV S/W, mobile App., HMI, gateway, data Logger, thermal image camera, trio.

.

peration SW(FEMS, LV)

_ GridSol cArRE

ACB 4EA D/L 1EA
Panel Panel  MCCB 15EA G/W 4EA
. ELCB 24EA HMI 2EA

TRIO 4EA  E TAG 40EA
M LINK 2EA E COL. 2EA
T Con.12EA Thermal 6EA

Cam,
' T Con Con o
Gateway MLINK Gateway X : =
Thermal Module Module E COLLECTOR
image
cam.
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Smart Viewer Smart Smart Smart ELCB ELCB
(Mobile App.) ACB MCCB MCCB  with with

ETAG E TAG
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EUTumNG SMART ENERGY

Remote Monitoring LV S/W: management (dash board, profile, alarm, reporting, --)

~. (Energy demand management)

Dash board
(Energy management)
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= Dash Board

LV system overview ‘Il]

‘ OH om

’ ‘ Status monitoring of
device

B Alarm list
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Remote Monitoring

LV S/W: detailed information of smart device

GUTumNG SMART ENERGY

2 Menitoring & Control

% Monitoring & Control

Smart MCCB

Smart MCCB .

(Power quality- harmonics, unbalance etc.)

(Monitoring- status, voltage, current, PF, power, energy)

Device status and
measurement

Froduct code Froduct code 00001052307 IP Address 192.168.100.183
Product name IPRort 02
SMARTMCEE =2 Product name SMARTMCCE P Fort s02
Manufacturing number PC10100300DSFFO10K01 Manufacturer Name [
Manutacturing number PO10100300D9FFOTCKD1T Manuracturer Name Lsis
HW Version 100011 SW version 010001
Device Status [ ) b Stat ° HW Vversion 100011 SW Version 01.00.01
" T cvice Status
corm St @ Install cate 2018-09-26 . .
p———— Install date 2018-09.26

Event information

System Event Roliaver Count 7
Fautt Event Rollover Count 0
Last System Event Ingex 1
Last Fault Event Index 2
Last Trip Wave File Number 1
Demand Number 133
Numiber of system info settings 2
Numier of relay info settings 1
Wiring aw

Device Operation Status

LR Status
Device Restart
Current Direction
Unlock key
Demand Update

Need time Synchronization

Device Operation Status

Power Quality

Current
UL_CRU Register Emar NORMAL
Current THD Curent TDD Current phase
NO UL_Program Counter Error NORMAL . s . s . . - " . "
FORWARD UL Watchdog Emor NORMAL 6923% 98.85% 55.54% 38.18% 4101% 3092% 77912 26332 17092 3193°
Lock UL_Clock Errer NORMAL
NORMAL UL_RAM Error NORMAL Voltage
NORMAL UL_ROM Eor NORMAL
Voltage THD Voltage degree
\TD Status NORMAL Ve Vb e Vab Vbc Vea Va Vo Ve Vb Vb Vea
Over Device Intemal 3670% 3.440% 4040% 2610% 2710% 2160% 0° 2408° 12042 30438 2705° 1505
RELEASE
Tempersture
Contact Life Alarm NORMAL
B smarty P A % 4 - o x
Electrical open/close count
2@ NORMA € 5 @ @ Notsecure | 101343195/4/ma - aw @

Mechanical open/dose count
alam

RTC Emor Alarm

Memory Error NORMA|

Device Fault Event

Deviee

Device Oczumesce tine. Gessarence B Location B Device Detasia tomanion

Occurrence time

Oceurrence time 010

SmartlV GridSol EF 1. S H LT 415 7| M ESS-

Smart MCCB

5 (Protection profile- fault type, date/time, location)

0P ke Dessrption Toubleshoating Grop.

Oceurrence path

Cose [13-3-1
Source
Oceurred phase B
IafA) 0
6111
0
0
]
0

ACB(5-~E}.SMARTMCCB(ToLVS}

Trip Wave
Group
Occurrence Value
Detailed information
Va(v)

VoY)

VeV
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Providing more smart LV panel solution
- smart LV panel (2 board) in University (2019.09)
- smart LV panel (40 board+) in IDC (2019.11 and 2020.01

Smart LV on University Smart LV on IDC

Smart LV on IDC
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