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ABSTRACT

In this study, solar monitoring was established in 492 households in Samho Migratory Bird Village, Nam-gu, Ulsan
Metropolitan City, using Low Power Wide Area (LPWA) transmission technology (NB-IoT). As a result, the normal operation
of solar power monitoring power generation of 492 households was more than 80% and power generation shutdown was less
than 20%. To solve this problem, the results of the distributed access method and the Reference Signal Received Power
(RSRP) are shown. In addition, the terminal cost of the dedicated communication gateway for NB-IoT is inexpensive, and
installation is simple. This indicates total savings for each progressive stage according to the standby power saving effect,
with and an estimated cost savings of 1 million won. Calculation of GHG emissions and comparative analysis showed that
the a GHG reduction of 6,200 tons and a 250 million won expected profit from the sale of emission rights. Establishment

of a solar power generation system and monitoring using Internet of Things Technology (IoT) is expected at the local level.
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Table 1. Energy consumption by country (2017)

& BAA o Bd He 5 #2900 vEsHH
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A 42} AT E7|&9l A AL A(LPWA:Low Power
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Agan] 79 ol AlA 14910 A &) B8] &2
4=ZFo|ti(Table 1, Earth energy, 2020).

F3 R 20179 8.08%Q0 A 7EA ¥ 20304
7] 20%= GHigtthe QRIE Holal B, s,
4 AAA ] gt S4 YetS WS A
A A vl5Z gislr] s AR 2030 o AlE
olA EiFE T8 42 30GW, 16 GW FHEAEE T
HoIT FolETE 20508 =7HA] EbA HiEE 10 GtCO,
oJst= A FPstr] s oA BE& 7NAB7%) A
AolHA] H(32%)0] F8 FHO=E oJopy] Hil qlth
(Earth energy, 2020). T3t IH=AAE 2 AJH]AS] 9] A
AR Table 29} Zti(Ipplaza, 2021).

Division 1% place 2™ place 3™ place 4™ place 5™ place 6™ place 7" place 8" place 9™ place  10™ place
Energy . . . . South
. China USA India Russia Japan Germany Brazil Canada Iran
consumption Korea
(Million toe) 3.063 2.155 881 732 432 311 290 289 282 261
. . Saudi . . South
Oil consumption USA China India Japan . Russia Brazil Germany  Canada
Arabia Korea
(Million ton)
876 597 226 180 162 146 140 123 114 103
Power . . . South .
. China USA India Japan Russia Germany Brazil Canada France
consumption Korea
(TWh) 6,302 4,098 1,268 1,027 987 574 548 527 521 483
Journal of Climate Change Research 2021, Vol. 12, No. 1
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Table 2. Related products, domestic and overseas market size

Division Market 2018 2019 2020 2021 2022 Total
Overseas
(unit: million 4,592,000 5,648,000 7,065,000 8,000,000 9,650,000 34,955,000
IoT product dollars)
Domestic
45,000 50,000 70,000 80,000 96,000 341,000

(unit: billion won)
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53 2UEY BANAE TEL g A7 4
9 Hrt WHLES A8 WA YA Adow
AR 4= YA sk Aolth. whEhA 7htd AR5k W
A Pl 28T HEY 2A8lE v &9 7 &
4 EE QR éﬂ"ﬂﬂb} JAEYl AZo] ofEL =
AR == 9ol Adeylof] o2
Sk "HIAl S %]{]_O] O]—ﬂ ]E_ E/\]_O_ O]_Q_o]— ‘:'/\'] 0:]73
LTE (Long Term Evolution) ¥}
Hozt 2 o) 20 WHLES AUT Aoz
QAL ALY ol Aol ol FRe] T

o) S AT A71E oA WAL AHg T,
7% OISFAYL olSAY Het FHY SHoz
A A9 2ol st mebd @A 48sE A
Y3t FeO NB-IoT B4l W42 2 83tel 4 - A7}
7o) oy BUHYS BANLEE FE5HATHSeo,
2017; 2018). B¢ BFY ZUEIL B HH) =7
2 HHY YA AL, LAE FHE o) 4%
3 LAVkA S APe SAVkA HEAY aY o
Adoll B WE AW, AN I Wk F5F
Zol e AAL A8 MEASE AL o
A7k ejEFES APFSISIT,

Q.

o ro M

Kim and Lee (2019)°]A]

He 34 LA7EA - o RESE BA, oA B4t 4
T ¥ 53 PR &

T2 3 FRER oRAY THELR R Shth
b 2 Aol g s HHEEL oAUA8A 9
HHE S AU AE o8t A8 it 9 AlS AA
A BRE(01B-001-Ver0 )3} ABIHAE o] &3 A
AL © 27F ARG AFIHPEE(01B-004-Ver01)0] g
Hoh(Ministry of Environment, 2016; Kim and Lee,
2019).

SARFAAl FE AT EARRES] B9 2017H R
2019 =7HA] 8477k Ei A dH] HXE A
stelom, 4927k B HUEHS APkl ok

ERE ZF A= Hg T AHE S5 Bd oAl
£ o83 AYEZ Akttt EbA 2 Ao YHEE 4
€ 7Feo g wdsty] s 3% A7dd 9 oA
e ek £33 2 A9 HHES 7T 4 AA
NUAIE ol&3 A Bt W AT AAANA PHES

http://www.ekscc.re.kr



orF7| -

94

“01B-001-Ver01”E E & 3} 0oH, AAYoJJAE o] &3t
AggAE 9 ZA7F ARG AFGHRE “01B-004-Ver01”=
HeER AT A BAle £ AFGel Ao A st
e BE AuE Zgol, A A W HlolAd
4 A S50 ZEEHE viEd 9 AVA THR=
Table 49} Zt}.

Table 3. Methodologies of energy generation type

Valid Start
Version of
Methods data of
methods
methods
1) Methodology for power
generation and
. . . 01B-001-Ver01 2015-04-21
grid-connection business
using renewable energy
2) Methodology for power
generation and use
01B-004-Ver01 2016-05-26

business using renewable

energy
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Table 4. Emission sources and greenhouse gas types included in the baseline and business activities within

the business boundary

. . Greenhouse gas Calculation Emission source
Division Emission source . L.
(GHG) included description
. Greenhouse gas emissions from CO; 0 . o
Baseline . . . Main GHG emission
L Electricity Production generation in the CH, 0
emissions . sources
power generation system N,O o
COz X -
Business Methane missions from hydro power plant . o Main GHG emission
. . 4
emissions in water storage tanks sources
N.O X -

Journal of Climate Change Research 2021, Vol. 12, No. 1
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7= & H] 37} 9 (unlicensed band)
ARE51= LoRa, SigFox 12]1l 3|7}t H(licensed band)
AF&5H= NB-IoT (Narrow Band : I0T), eMTC (evolved
MTC) 5°] ItHCho W., 2019, Table 4). Cho (2019)°]|A]
W tgE0 = Qs eMTCT} 7HY HEE HlolH HEES
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&9 7§ Table 58} Zo] HE 7}H 0 & AH|AT} 7Hs5)
o, 4 AMYR7E &0z YA AH|A Algo] 7t
SOl

%/\010

AEES A3

High

IEEE 802. 11
WiFi

-
Cellullar
2G/3G/4G

-

Data rate

UWB LPWA
Low

<1m 10m 100m 1000m
Communication range

Fig. 1. Data rate and communication range
depending on communication scheme

Table 5. Comparison of LPWA technical characteristics

Division NB-IoT LoRa Sigfox eMTC
Spectrum licensed unlicensed unlicensed licensed
Bandwidth 200 KHz 7.8 KHz ~ 500 KHz 200 KHz 1,4 MHz

160 ~ 250 kbps (DL) 110 ~ bps(DL)
Peak rate 160 ~ 200 kbps (UL) 290 bps~50 kbps (DL/UL) 600 bps(UL) 1 Mbps
Battery life ~ 10 years ~ 10years 8 ~ 10 years 5 ~ 10 years
Coverage urban: ~ 8 km urban: ~ 5 km urban: ~ 10 km urban: ~ 8 km
verag suburban: ~ 25 km suburban: ~ 15 km suburban: ~ 25 km suburban: ~ 25 km

Module cost <$5 <$5 <$10 <$10
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equipment] [Sensor interfaces] [New air interface]

[Virtual USIM]

Fig. 3. NB-loT network structure
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01B-004-Ver01& H]xw E43}ch s, ZF Aldie] A2 =g A Av] 9 = EE
Table 6} o] S35 7lo|=2iR](Ministry of Environment) Al A ABE BolA TFEol o] 99 gE FHL
o] oJobH & Aol sidEl= HHE 5 01B-004-Ver012] -8 ZA5}A] =t} ESF PTG YR E o] &) A= A
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ZAL ANIA 5 B, B2, 42, 222 olgsle] 4
AbE) H2g A7t 2ERE A9, AOIUAIE olgsks Hel
AR 59, AOIUAIE B At AL 47t A
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= QS
g3t A9 AgE, B3 A ol AEAES ¥
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A& 5ol TFEHA
7} 01B-004-Ver01= A3 44|
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TR Aduprh A" 4 A ofle] e Al B

OFL-;

th. 2 2E 01B-001-Ver0l
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Table 6. Comparative analysis data of application method

Methodology for power generation and

Methodology for power generation and

Comparative analysis

Division use business using renewable energy grid-connection business using renewable
(01B-004-Ver01) energy (01B-001-Ver01) Equivalence  Different
1 Methodology application Methodology application O
2 Business boundary Business boundary O
Baseline methodology Baseline methodology
3 (Baseline scenario, Proof of Addability, (Baseline scenario, Proof of Addability, O
Business emissions, Leakage, ) Business emissions, Leakage, )
4 Baseline methodology Baseline methodology o
(Baseline emissions) (Baseline emissions)
Baseline methodology Baseline methodology
5 (Greenhouse gas emission reduction (Greenhouse gas emission reduction O
amount) amount)
Monitoring methodology
Monitoring methodology (Total amount of electricity supplied to
p (Net amount of electricity self-used the system excluding electricity o
through new and additionally installed consumed in the facility through
renewable energy generation facilities) renewable energy in year y after the
project(net electricity)
Monitoring methodology Monitoring methodology
’ (Baseline fixed data factor) (Baseline fixed data factor) ©
g Monitoring methodology Monitoring methodology 0

(Baseline data factor)

(Baseline data factor)
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B 5 et

ECRER L= X
o, wo]Agk}l vi&TF AL
= YEHH UTK(Table 7). y|d
L+ 886.79 (tCO-eq/H) AFHH
g HHS Bl A AHRE &
MWh/@do g APgE it

)
2l
2,
[o
>
o
2
oo
_o‘lr‘
f
[
it
Mo

T3 AMYG 3 yd
A= 1,901.968

=
O
oid

S~

LI
Rk

AZF 7FEAIZES 8,760 A17HA H
otglom, S5 AR EFE
O] *AENABANIA b7z ol AAE BFZA}
ol 8ES A-&otlet. T3 AH| AR k= 2017d0]
, AR EFEA Y] F4l o]-8F Hlo|E|7} 2016
HolB & 2016\ 9] BjYF o] &F 14.71% -&5I3ict. ot
2hA AHY] &y HiRg EHS Bl AV AE = A
FE2 1,901.968 MWh/yrO & AFYE|Ith(Table 8).

B A dulE B A 3 AL ARESE A
0 dH] P97} A - PR E AT A 299
Za% A9, & 2HAES AT SAEFS S H
olAztQl HIETE AR ALY HiEFS ‘0°(PEy=0)
O 2 3T ERF FEF(CEy=0)2 JL2{5HA] okt wh
2hA 2A7EA HiEESTHERY) 4 (35 85t yde
o] 22kl WiETFL 886.792 tCO,-eq/ AL LEG O,
SATIA HlE ZETL 886 tCOreq/A 02 AMYEITH
(Table 9).

L

L oo 2 oo

Table 7. Results of data for estimating baseline emissions

Symbol Justice Value Unit
AB,y Baseline emissions in year y 886.79 tCOz-eq/yr
Net amount of electricity self-used through solar power generation in
Bpy, Y ? P g Y 1,901.968 MWh/yr
o year after business
B quid Power emission factor 0.46625 tCO,-eq/MWh
Table 8. Data result for calculating net power
Symbol Justice Value Unit
Net amount of electricity self-used through solar power generation in
Bpy, Y £ power & Y 1,901.968 MWh/yr
’ year after business
Bi, PJy Solar power plant capacity 1,476 kW
Di, Py Annual operating house of power generation facilities 8,760 Time/yr
Ui, Py Annual utilization rate of power generation facilities 14.71 %

Journal of Climate Change Research 2021, Vol. 12, No. 1
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Table 9. Calculation result of greenhouse gas emission reduction amount

Symbol Justice Value Unit
ERy Greenhouse gas reduction in year y 886 tCOz-eq/yr
BEy Baseline emissions in year y 886.79 tCOz-eq/yr
PEy y project emissions 0 tCO,-eq/yr
CEZ/ Leakage in year y 0 tCO,-eq/yr

Table 10. Greenhouse gas reduction result

Baseline emissions

Business emissions

Greenhouse gas

Year Leakage amount reduction Final reduction
(adsorption) (adsorption)
(net_adsorption)
Ist year 886 0 0 886 886
2st year 886 0 0 886 886
3st year 886 0 0 886 886
4st year 886 0 0 886 886
Sst year 886 0 0 886 886
6st year 886 0 0 886 886
7st year 886 0 0 886 886
Total expected reduction 6,202 - - 6,202 6,202

3.3 NB-loT &8% E{Yd ZLIEZ AIAH

NB-IoT 7|2 LTE (Long Term Evolution)d3} HA =
A Y FHBA|EE o8 Z83 HF T ZUET A
AEIL LTE AHPA7E B 3olH ot = AHE: 7hs3t
Aol Slot. g TA2 HFLS A7 = #g}
sto] ARBSh= 7R MYE A8 8-S Hdsh] gt
S A 40 e g si}. o] 3 AHHIALA|
=49 a3t V& JEE FHS5t 9l MMI (Man
Machine Interface)S I3t AEA|E, &4 FAEE A4
BAE Boto] 9F AX2] Interface”t 7HsSHtH(Seo,
2017). B BUEPALG HF 1A ofdo), A
A 24 AA, MY, 74858 AL AR 4
Elof, AFEAE AAR H&EHEe] FHE =35t AHo
Aot AAZE AEE SRISHAY AHAHE 23] AH|
28 ABWE & YES Holglth 5t PC WAO|E 9
AULEE ojZ A oldS Bo Bid I AAFY A

o

AlZE AR el o]FAY K 23] AuH|AF AF5HH, YK,
FH, 4H, AHO] PR THFS A Tst= T A
HUEZ A|A"HOoR AT o] Th(Seo, 2017; So et al.,
2004; Lee et al., 2017).

3.4 SSELE AAY 73

BHHEYE R AAES HFY AHE(Kim et al,
2015; So et al., 2004) 7|ATZE AA vtA 9 A AH
H& 5 BEE ot Aol Agsta AR A A
Azt E gl 9 o]HAH R3] AB|AE A|Fot= &
o ZUEY &340t " EYUEP AARES PC
YA E E= AULEE ofZAo)lHE B BT T
AAARY] AXZE HE &Rl 9 o]FPH R3] MU AE
Agotr dH, FH HH, JdHO FPH=E DA dfm
£ Fig. 4914 A5kl th(Seo, 2017; Seo, 2018).

http://www.ekscc.re.kr



100 OF7| - NEH - 0[2Hy

(a) Integrated control monitoring daily report (b) Integrated control monitoring weekly report

1500w

L] E:
e 00 00

(c) Integrated control monitoring monthly report (d) Integrated control monitoring annual report

Fig. 4. Integrated control monitoring report

3.5 QIHE 2l

ol

9 A|AE

= — 0

il

ro
i)
gt

2 = A8l ZA w2 ATR= ofef Table 129+ Zo] AlA}

7120l w9,

AN

UHY AA”RS AT /1S5S 27] st &
ARFAA ET A AR 4924 H el B ZHEY Table 11. Specifications of solar inverter
75543 23HATKSeo, 2018). AHGH AHEY A}

o]:__ Table 11)4_ 7]_01:4 Fig. s ﬂtﬂa /\]/\E“-J LH‘I" Item Specification
Specificati Single phase 2 wi
1 o8 Apxlolc}, 9= AL gt AV AN ALY peci 1catlorils ingle phase 2 wire type
o = = Power capacity 3.1 kw
o4 WL sHgon, 1% HE 1% AY q— L}E}
4o Axs Frequency 60 Hz
Rk ©E A AP NSRS BE LS A& G 10535041345 ()
of 0.5% oltfo] A HA A Bk Ao|E EBE 759 wigh e
=2 A3 of o tjste] A 519t ] AA} 7|F2e Efficiency 96.76%
KSC 8565 B RISAAIES AHEstlon, ofd 1of Input range 100~ 500 (vde)
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(a) Product exterior picture

(b) Product internal picture

Fig. 5. Inverter system picture (Seo, 2017)

3.6 23 0| g5 =4

Fig. 62 AA7tO2 E0j0% 4924t 9] effg ¥
FEE AR HRI2 #ESHe SHHOE AA HYEH
gt =4 $HAFS Uetlle HAEE SHHo|t) Table
132 NB-loT H{FFEYUEY 2 dFol| st vj-8o]
™, Dash Board A/ &0 met 2] gk 5 1o mE
g 2y 9 23 Weolth

Table 13 B HUE Y &P e 4L THF
A g AHRY] e heES Ushdth E3 EA
Dash board’d HUE|F dlo|e] ATHE HeEFH Tt 4924]
tof] W2 A4 7F5L 100%0]H, 1o wE myE e 9
A A= 7704 Yeigth weha B FA 9
3 7 & AA 84.3%9] AE YEFHITE £ A
SEAARS AldE ZUE Y BH RS DotEH A
AY 1474, BAY 10704, CAY 137]4, DAY 9714,
EX Y 1874, FAIY 137h42 A 4924t 5 77704
7b BHF BAE UEH Atk Table 14).

Table 15, Table 163} o] |y RUEY 3+ 29

Y TES S0 2471A X B A7 101

ok A ol RS HY 49 13D AR 15714 ¢
63714, 49 149 AR 16714 2] 64714, 49 16Y AZ
14704 9 66704, 49178 AZ 15704 9 70714, 4
204 AR 14704 & 637]49] BAF YRS HEH It
(Table 16). W2hA TAFY 7hs BAWES Hd A
HlE& 7FSES 80% o149 IS e Yth(Table 15).

Table 159} o] A 7HsE 80% o), AT HA=
20% olste] AIE UEhIL St ol 419 A=
AR Ay @A " AHE =R JEEE FADC
5V)y& ARESH= NB-IoT 7] E44 Aol 355+
FZro] AHE7 FEEe ARH(EE, 22l A7
o] &7}t &= AlFol AY sAZIHA olFAE
A & o A F 4924 o] EE7TE A Q] SAIT
of 2t} NB-IoT SA7|2 H&S Algo] T & 7t
FZ F7H7I= 89lo] ST B3 EAE A2
A Aol ofdsiAl XHE A2z ol sjEst
AR Wte s 27 A A7 H F DTV SARH

-IoT ol ZA] &5l FAE LA s 24t
8ot ATh(Fig. 7). BAMES WA 7 o
U= Al HEE sEEE 28510
dgdozA o @E7]7] H7IskAzt

u =

AXEF]E o] A

2z

o

NS
o

o I
o
>

,ﬂ

_O‘L

S
1

N
Y

r
o
X
N

EAE sHE3FAH(Seo, 2018).

Table 12. Contents of independent prevention test result

Division

Exam conditions

Experiment result

Test condition a
Test condition b

Test condition ¢

100% of rated output, 90% or more of input voltage range
50 to 66% of rated power. 50% + 10% of input voltage range

25~33% of rated output, less than 10% of input voltage range

Fitness
Fitness

Fitness

Other input voltage

If MPPT range is X ~Y under test condition A (90%=X+0.9%(Y-X)

Condition

(Applicable inspection standard: KSC 8586)
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Fig. 6. Integrated control monitoring screen

Table 13. Daily operation status of solar power

LR
LLCEL]

=)

River Y_toom

o stop

Monitoring Dash Board

Analysis of monitoring data

Division

Power generation normal

Ratio Power generation Ratio .
Run Stop operation (%)
(%) stop(OFF) (%)
Result
. 492 0 100 77 15.7 84.3
analysis
(Standard: 2020.04.20.)
Table 14. Solar power generation operation status by region
Division Area A Area B Area C Area D Area E Area F Sum
Power generation stop 14 10 13 9 18 13 77

(Standard: 2020.04.20. .Development stops by address of samho migratory birds village.)

Table 15. Daytime operation status of solar power

Monitoring Dash Board

Analysis of monitoring data

Power generation normal

Division X Power generation stop . . o
Run Stop Ratio (%) Ratio (%) operation (%)
(OFF)
April 20 492 0 100 77 15.7 84.3
April 17 492 0 100 85 17.3 82.7
April 16 492 0 100 80 16.3 83.7
April 14 492 0 100 80 16.3 83.7
April 13 492 0 100 78 15.9 84.1

(Standard 2020.04.13. ~ 04.20 samho migratory birds village Village 492 households.)

Table 158} Zro] AA 7F=E 80% ©]
20% olte] A7Hg hehx gle}. olegt
2% A3 @A) Sopg QlvE 2Ry
(DC 5V)& A-g3Hs NB-loT ©7] S44)

A(;—’

PRy
579
DE S
g Aol

>

el ox
o

of
o e o rfr
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NB-loTE E&% dSHMOE WYY ZLHY F5S S8 24712 XY

& Folgg 37715 8Rlo] ERIEIch E3t BAH
e M Aol ofidsHA] ZRE @R o & T
As}7] 95t Wetoz zﬂ e 017} R e

of AgatAL #xgo}% 1%J 91012 7elol 5
4 2 Q8 HAE 5

e

of g7 103

AEIAZF oF 197H20199 49 ~ 20209 39) W2 A
A5 B9 3708 AFPE) SHAL, A BA ol
WEEC] oF 20% HE UL }lod, ofF 10%= &
o) mae) BAAS Ei A Ao g 4}
- 4] olgh Zoloh, Ui BAL A e 2
FAEY. ESE SAITE(RSRP:  Reference  Signal
Recelved Power) 9L F= ASAIES JREAAIAZS
9] LPWA(NB-IoT) 3D OTA HA} AS5A13(*S190306-014)
oJ5f] XY= At SHHL Anechoic Chamber MethodS
ARSI o, 23otE L 1%, DUT7 phi, theta 0.2 94

Lﬁ

A Aol £A1Z 925t ke sip 274 WA1E o183 Table 179 3541
B 2790 HEOIE oY Aclo] HAE BE Gule] A% Hos APsgon, Table 183 o] B 4

A-gstal 718k HelolE sig A1l AxE 2e 7o 9 Ft= ]l

2 gsto] 7|e 7] ol FF el shalon, g 2

Table 16. Solar daytime operation status
Division Area A Area B Area C Area D Area E Area F Sum
April 20 14 10 13 9 18 13 77
April 17 15 15 13 9 19 14 85
April 16 14 12 13 8 19 14 80
April 14 16 11 13 9 17 14 80
April 13 15 11 13 8 17 14 78

(Standard 2020.04.20. Development stops by address of samho migratory birds village Village.)

Table 17. Measurement condition data

Rx Sensitivity

Division ER Limit . Test mode Test point Utilization
resolution
BLER 5%
TRP 30,
LTE-MTE *Power control: 0.5 dB 120 O
TIS 30
max.
(FS: Free Space)
Table 18. Result data
BW TRP TIS
Division Result
(MHz) (CH2600) (CH20600)
Reference value 10/10 17 -105 -
Test 1 10/10 18.45 -105.84 Pass
Test 2 10/10 18.57 -106.57 Pass
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Table 19. Reference signal received power result
Division PCI SNR RSRP (dBm)
A 187 0 -48.4 (very good)
B 232 0 -78.7 (usually)
( Inverter ] [ Device ] [ Company A Server ]
| — [«
I S I | [ Power On ]
Yes
[ COM sleep
No
| USIM Card check |
No
¢ [ SW Reset
VesI
| Inverter search |
Dispersion parameter
setting
Network connection to
company A
-E No
Yes|
| Data overlap | ——
Fig. 7. Operates when the power of the NB-loT terminal
Z71H4Q BAE 938 2020 10€ TEE 11¥Y 27} WA Table 20). S} Seo (2018)0f|A= th7| A8 Aad}

A Y ST F BANT 22L oz 2ULE A & Beolg Tave
(RSRP: Reference Signal Received Power)E Q135+ ZAw}

X _100dBm o]0 & 53t 2207 do|E EAl

£ Table 21] Ehygion],
229} o] vehpgick
NB-IoT 268 53] 2499] 49 43} Aggelgel =

= 9F°] e & & AU (Table 19). 8 o9l [oT 7]*; AF5 AR k] x|ejo]] 285} B
) FF BUEPS FATeRA ] golg AHE 7MesH
3.7 loT M= gt HIERZ =1

woiek. E5t ey Aot BUEY Asguto] A4S 5
o A 53 BAS 2 T 4 Uoiek. Foluck By <
B} o] uet BuE et wAgshal, ofo we Qg
99 B LTE 298 Qul85 BAEgo] wer. o
Ag NB-IoT BAIFE o831 =l et Azsp]

71& "G BUEP AA"EE HAAs] 918 RTU
(Remote Terminal Unit) T7] Fuff, AX|H], A,
LTE S4183 50| ulgo] whall). kA5t NBIoT ¢
FF E%Ei% A28 9] AL NB-IoT H-8E4 GWO Tht

Hl-go] Agstal AA7F 1hdshs FAlase] At Aol

ATt mEbA Seo (2017)°]] 2J3h oS vl H3 BIE LE
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o5t W o] EAlndl e M5k € Qv} o%otq 3} Hj&
o7 o]88 4 2 Ao 7|tEkSeo, 2018, Table 23).
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Table 20. Cost reduction comparison analysis result

(Unit: KRW)
Existing solar monitoring NB-IoT solar monitoring
Division Cost reduction Remarks
system system
Terminal cost 1,000,000 100,000 900,000 Pay at once
Division Internet LTE NB-IoT Remarks
Communication fee 22,000 17,000 500 Month payment
Existing solar monitoring NB-IoT solar monitoring
Division Cost reduction Remarks
system system
Solar power
generation Solar modules, Inverter, installation Common cost -
equipment
Monitoring . NB-IoT external
. RTU Terminal L 900,000 -
terminal communication G/W
Monitoring RTU Terminal, Internet Communication G/W .
i . . 100,000 Labor cost, Material cost
terminal installation cable Inverter
Communication fee Internet, LTE NB-IoT 17,000 Month payment
Total cost reduction 1,017,000
Table 21. Standby power reduction effect
Amount of
e . . Reduction X .
Division Home appliance name Standby power Usage time/day 3 Reduction day Reduction
time/day
(kWh)
vV 1.3 3 21 30 0.8
Set-top box 12.3 3 21 30 7.8
Living room
Stereo system 5.6 3 21 30 3.5
Home theater system 5.1 3 21 30 32
Computer 2.6 3 21 30 1.6
Room/ Printer 2.6 3 21 30 1.6
Study Router 4.0 3 21 30 2.6
DVD 3.7 3 21 30 2.3
Water purifier 120 3 21 30 75.6
Kitchen Microwave 2.2 3 21 30 1.4
Electric rice cooker 35 3 21 30 22
Total reduction 102.6
Table 22. Total reduction of progressive steps
Reduction amount
Division Electricity range Unit price per KWh Reduction (kWh)
(KRW)
Stage 1 200 kWh or less 93.3 102.6 10,884
Stage 2 Use 201~400 kWh 187.9 102.6 21,920
Stage 3 Over 401 kWh 280.6 102.6 32,734
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Table 23. Current status of price plan operation

Division Price plan name Monthly fee (KRW) Data provision amount
1 LPWA33 300 100 KB
2 LPWPI110 1,100 5MB
3 LPWA220 2,200 15 MB

Table 24. Emission reduction performance and economic effect of samho migratory birds village

(Unit: 1 million won)

Division Subtotal 2017 2018 2019 2020 2021 2022 2023 Total
Credit (tCO,) Reduction performance (KOC) 886 886 886 886 886 886 886 6,202
Total Revenue 35 35 35 35 35 35 35 250
Consulting business plan preparation 7 - - - - - - -7
Monitoring Report Preparation 8, - 5 - 5 - 5 -23
Verification Third party verification 5 - 5 - 5 - 5 -20
Net profit 15 35 25 35 25 35 25 200,
Note. Emission cost unit price: As of March 25, 2020 (tCO,: 40,300 won), however, the unit price may be changed according to the transaction
standard
3.8 EfYE LT gt 247IA HRM OE FHH 4, 8=
k=)
&2 AFolM s 2499 NB-IoTE &85t 42d
2 = = =) o = A
AAA A 221 SRl AFRANIL viEd A9 o Aoke eford mUEE pxsiglon, Mo 24 ©
= o
HL Ac}qi;ﬁl—g-i = gl ‘?’_]‘at]] oo] 37] U‘H“l‘oﬂ 75%1]31 ;d_a_%_ %6]] /‘\j{‘r\-i ZE Qﬂﬁ]’_ﬂ, _%}\E]7]_‘/_\‘ Z:]l_%_% —5—]_
3 o ] ZA 1= 2103
gtHof ofgZo] Qlth. o]of thte 2 FATE AFAY 4 519tk NB-IoT 8-S 23] AadAuke ek
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o UEE U I0E 2W T A AR VAT Y nye 35 2 sYRyEHYNLY 79 A3 9H A
=] = O =
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T i i _ 7] 8] SAIFZ=(RSRP: Reference Signal Received
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