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Active Monitoring and Control System of EMS Based on the
Environment Factors of Solar Power Generation
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Abstract

As a way to resolve power shortages and emergencies, renewable energy sources are attracting attention, also as
well as expanding electric power supply. In this situation, the efficiency importance of EMS control management and
monitoring is emphasized as the PV generation system is commercialized. In this study, we were developed an active
monitoring and control system for commercialization in order to efficiently manage the solar power generation system.
The developed system was implemented an efficiently active control and monitoring system based on environment
factors such as weather information, consumer consumption pattern and load prediction based on generation
cumulative data. Based on the environmental element collection data, we confirmed that load prediction data through
time series analysis were produced, and the system efficiency was identified by the increase in the analysis factors
along with the increase in the data.

Keywords
EMS/EMS, monitoring efficiency, active control, consumer consumption pattern, load prediction

* (F)HI2AlolmHolE 7R AT A - Received: Jan. 03, 2019, Revised: Feb. 22, 2019, Accepted: Feb. 25, 2019
- ORCID: https://orcid.org/0000-0002-7542-0531 + Corresponding Author: Jeong-Min Park

= ZAgEkn ITedteE AR T3 Dept. of automated system, Chosun University College of Sience &
- ORCID: https://orcid.org/0000-0002-2768-6378 Technology, Pilmundaero, Donggu, Gwangju, 61453, Korea.

s o)l g ekl Al-sEA] 2]l 2l A &R Tel.: +82-62-230-7064, Email: netpius@nate.com

- ORCID: https://orcid.org/0000-0002-5884-6725


https://crossmark.crossref.org/dialog/?doi=10.14801/jkiit.2019.17.2.53&domain=http://ki-it.com/&uri_scheme=http:&cm_version=v1.5

54 B1F LA 29l 71N EMS SEAlol 3 EUEY ALY

.M B & ouAAL 89l dz, oyA] HekAAd Fxb &
sl a8a duAEgRY] Y5 E8& 7
S Z8kal QT3] 71RATFEHIAM A ARG
7} ‘%%‘HL =R X]x}fﬂloﬂ*i% LTHTHESES UEPS &3 ouxder AXER ] Axte] A
7Vsste] Al QRS EE 58 7 i S Eg) g4 9= dokgR 81, ouA4e
U 7)HeA oS Fo7F Bt A= A 2E 153t g AAA A A2 vk,
Aoz 1605 7o it ARAE7EA TA aga AY 93 #EE A% rade 34 9
sl HTh AESQE 6400TKWE o S AT NYAAL7AA ] E& T ot nfEe 93k )
ol X dE 6,7269KkW7HA| 7]|=35te] Efolg zABEA oS BEsItt =3 ] M. Hwang
ARA Zele Ak AZEA] EAsEST L. s AuABY FEeR A TF9 EYET
k= el

O-

s} olN 2

W—Véﬂri AE AY FE& =/ E & N Ao7e s AFste AR A 2"
2 719 SolA 89627 &) Het =l & H AT AE LEsta ud]. 183 AYY
61004 49 FefjqtEE FetE oy oA H T A Vs THAE 7HEE kW AnE
2 A4 Alzdo] EYEY Qe YR EY % a8 & AquA A2AEE #eEske duA By
4 @AM e A Fa7t A @k o Y A2 A 9 7dE Akt AltstE A
oF 22 HYg = 9 AFAEE sldsh] s 2HS kW 20lE JFE E ouR] A2HOoR
Hleto g2 Ar|FogE AHIF 53 A A eSS 58 Y FRE $Hsty, +3° HY
g oy 2 AR By 5& 93 A AEE B&HOE Aga}r] 9 EUHP R ~
9] ESS(Energy Storage System)$} EMS(Energy A E &3 Aeske ol o 44 2 73
Management System)ol| T3t 7o) A|F3}t}, sk, AlE 9 HUkE SEllA duA s g9l
oj9} 72 3o M ESS EMS AAE FAIA T AAH5].
st gtk A AIA ESS AL 2016 25.69 2 53], B3 w3 BSSeF dAIS EMSS 53t
oA 20208 150928, 20259 202G 2 AAet o oA zEo g Aoje} el RYEHY
Aoty =¥ 4dE ESS AL A7 2~6GWh AlzHlo] A8st AdoA F& WA 9ty W]
TEZ AR 2022974 4 °F 45GWh TE9] T2 5ol 7t AYo] AAE E¥F HH Al
NFo 7 A Aoz o ZHth2]. T3 Navigant do] A A UEHIE Tl Aol AA
Researcholl 2|3} A|A 42F8 EMS Al 20134 roz mUEHS {4 #AEE dEstA e
139980014 20200 224982 AHH 103%S] A3 g EjE W RUHY A2ES st
AE Bolal Qv H|= YA FDOE)E 57d 2~ 7t gldE HAH e AXHY grjex 2 HEA
e 2= A AgE st 4] Hof ARE &5, 5% YA 2 AA QA SdE
(127 523, 71eE, 298, B i) o < SAste B Bd SR A7) B
TAE FA Fol ZYL ICTE &8 v f A ESARAN 249 4F JEE VEYIE F
WA A 28 F3(E-Energy) ZEZAEZS 231 3 dgbol A AN, 2, £4 A4S
& AA HZE 20029 5H BEMS AX| Bxa Alshe B¥g Hd ZUEHo|te). AFW T
AJAEE =Yste] A Folm 2030374 EMS Bod T EUHY A2E 2 BUHY WY
#Ad 71Nt AYS FAska QT3] #H3t B A HEFF DAL o] &dl= FAHNA
U AGANAE o R|e] AR et o HFAA e A4zt wHF HolHE J_HEW
Uz g&4 AHES A 53 £5F4U EMS A st AlaE 2 BUHY EHE TR
A3 71&d FAME B AT Al dEFHL Y L& 714 ARE 7N HYE 18-S ‘éir
AL} o]l “o A FH A 2HIEMS) AHd §4 Hog F&3l= AT WS LEISTHS]
oA dUANE BUEY AxE 7S § B AN2EE Ao 2 Beshe = O



Journal of KIIT. Vol. 17, No. 2, pp. 53-62, Feb. 28, 2019, pISSN 1598-8619, eISSN 2093-7571 55

T8 OJfFEE 7]E 7Pl HAAH ESSol|A
°13F RE Lapmunl opz}l 3hA|AY

al
ToE
2A3 ol 5o BAZL d4sL Yrke

A FEEAL 24
ofA|Z] F AL T Fo A sA)7F T
o, o2 gk A7} 2009 Y HAsE T
o Yo E 4% A At} EolA| ¢
e 71, Al YeloE BMS SRFetE At
U} EMSel thgh A7 Alagk A& oltH9).
olyfgt BAE A3ty fste] B AFolA
god dAN2ES 8407 AYY F Y%
EMS 7|8t T5Alo] 2 TUHY A2"HS 83
& 7IA
T

o Ry
-
v

-
o2
ofd
e,
>y
P
=
ofN
<
=

ZRolA s ek g Az
W, e avse 2En BHE A
W RSAES WO e 55H EMS A2
o JES FHHTA ok

Il. §8% EMS ZUHZ A|AH s

21 s ZUEZ & H o] AJAH

o N o
g,
M
1x
o
@]
wn
>
[~
i)
lo
off
offt
X
)
2
R

o2 !

Weather Data

Weather information
by year/month/day
/time/season

Gateway

Apply standard protocol for
demand response

- Consumer power data transmission

3 o] FEEHM Q48A AAE v A
- AZE ESS 99 HR 2AdE, S

b b

4 g ge gy o=
F7e 9 WE A A2 R B o

=
761
{12
=
-z
o
ofy
b
4

U g8 Ao AxES FRs] A
ke

* 13 2o

F 170 &

Table 1. Development environment

[tem contents
0S OSX/Windows/Linux
Communication | modbus TCP/RTU, RS232/485 Socket
Language python 3.x
DB postgresq
WAS Node.js
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T335= PMS(Power Management System)= python
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’ Load pattern analysis

>
- Demand response signal reception ’%

EMS

- Real-time Monitoring - Power peak control
- Demand response control - Power dispersion control

- PMS control - Power consumption
- Load forecastingbasedon  pattern
cumulative data - Power load check
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Fig. 1. Active control and monitoring system of the EMS based on environmental elements
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If the day of the forecasting day is Monday/Tuesday/

Wednesday/Thursday/Friday, it is classified as weekday, and

if it is Saturday/Sunday, it is classified as weekend

Weekday
Y N

v

The data consists of power two days before the
forecast date, excluding special days, and three days
from the third day before the past year

v

The data consists of power two days before the
forecast date of special days and weekend, and three
days from the third day before the past year

v

Filtering in the same weather area

v

Calculate each maximum power and average error rate and
exclude more than 10% data

v

Organize extracted data

v

The date of the same pattern as the predicted date is extracted

to derive the time-normalized value with the average data

v

Predict the hourly demand of the forecast day through the
normalization value and the maximum value

v
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Fig. 3. Algorithm of time series analysis and demand forecast
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Table 2. Status monitoring items of power conversion devices

ltem Mark
Operational status Normality/Abnormallity
Volt,Current xV, x A

Normality/Abnormality
Normality/Abnormality
Normality/Abnormality
Normality/Abnormallity
Normality/Abnormallity
Normality/Abnormallity

Blackout status
DC Lowvoltage
DC High voltage
DC High current
AC Low voltage
AC High current

Under Freq. Normality/Abnormality
Over Freaq. Normality/Abnormality
Fuse Broken Normality/Abnormality
Overheating Normality/Abnormallity
System error Normality/Abnormallity
PCS Communication failure Normality/Abnormallity

Normality/Abnormallity
Normality/Abnormallity

Reverse current
PEBB Temperature
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