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C/P £&F
SKELEC (St. Kitts Electricity Company Ltd.) 3¢C/P #&E
NIA (Nevis Island Administration) $C/P £

B NEVLEC (Nevis Electricity Company Ltd.) »¢C/P 1%

BRI URANT 77— s Z—E AT, m%%%a®¢@%mé@af@@ TSR N
THEREY MWL TH D, Z D72, B 1T/ N2 NIRRT K 15 FEITITIE 100%K1F L
THEY ., FMEOEMZE DR T T 4 VT 4 22 R0TWVIRBICH D, FEEXMIT. WA
WRBHZ K 2 K TIFED 94% % 56D, AKINE7e < BRVITIKBLTH D, RT3 E, H
BOgE, BRIEMRER EHAETTRET XL X —~OBE Z BT T\ 5D,
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MPI (3> oY BICHDIEEETHY , HBOom o x X —ftzHfEL TR bY
UARNT 77—+« X—BERAOZRLX—BIKR, HEIOKE, L, BLOEE - fHMiE1T- T
W5,

SKELEC ¥t > b v Y EDOIRE « LilELITHI>BHIFEETHD,
NIA (I3 —E RGO BIREFHME T, 2—EABOBBNEKRKE., BEEEZIToT\5,
NEVLEC (TR —ERABIZEBITHHRE - EREEZITHIEBNFEETHD,

¥/, BV RN URA RN T —c Z—E R L, B RRUVEER—ERED 2 B DR X
NTWBER, MPLIZEY FF vy Y E%, NIA I3 —ERAEZEFHET LK L /c-oTn b, +
DD, MBERERE L TERLZHEDDHT-DIT, MPL 71T T2 NIA b xiSpga s L,
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1.3

7Ry rOBERELEMBR

1.31 FEHEOBE

REBEMICHSD, RD ICTHEBFE 7 a Y7 ML OB HEICET AKRFEE -
MEFFEtE - BUR K OBEE, a7 ho7Fad s v~ v 22 (LLF. PDM) %
EDT-, REFEOHEIZRD BLXOPDM ICESE, UTFTOMEAZERTLIZ N, Ty
=7 FEBLTHREINIHEETH D,

(1) JoozH FEE

FHEWRET L F—H AR LOE =1L F —HEtE 2 X 5 720 0 b - MifkaE ik S n s,

(2) L BE

HAMRBI AL —EABIUE RN X —FHZ2E L T Rf X —Z2RED M _ERX 5
na,

(3) RHFShImR

o [akA 1] FERBET= R /L ¥ — (Renewable Energy., LT RE) #AIZMT 726158 &
1T T2 O DIEEARITFHMMP MR SN D,
B[R 2] A=k X— (EnergyEfficiency, UL T EE) #EMEIZ [T 72 RE DL AAT 5 72
DIERGHRPHER SN D,
(AR 3] REH AT gL Z X 572D A - fifkRe Db S b,
B[R 4] BE HEEICRNT72RE iRk &2 X D 72O O AM - fEfkEE ) 3 iRk & D,

1.3.2 ooy FEEBSLULBEDRIIIEE

(1) Jnozy FER

4 D DFEFE(Verifiable Indication)23 g1 H iz, WEIZLL FO@EY Th 5, 723, JET 13 JICA
BEFH% F— A (JICA Expert Team) TH 5,

® Nol: AVmrY=/ MEBZE U TELIAT Y =7 MEHTIZ, RE HAILKD
T a vy “KREMT B EOREAT o Tk R TR

® No2 AVmy=/ MEBNZHE U CELIIART e =7 MEBITIZ, EE #HHEITRD
T va i SARERT 3 EORRELT o e E T R

®  No3: “JET” 2EAMHER &2 . RE FEAITLRD A 2GR L7 h 27~ 3 1
13

® Nod: “JET” 2NRANHHEZR & &8 U, EE HEHEITAR D AM 2T N3l L 7= &2 Rk 48
i




LXK - hERME AV I LETIRALXF—HEETOS Y

oYz bEXRETREE

2  tgE

2 DO FFEE(Verifiable Indication) 2381 H ALz, WHFIZLLFO®EY TH 5,

[ ] No.I:

XRESER T TV D = R F —RIEICHR D IR

®  No.2: MREXEOAREHEA ISR L R

1.3.3

SyvL4HhnTady FEELLEEBEE

(1) Jnozy FER

V¥ ~A 73D MSET &

BELETeY 27 FABICRLEEREEZUTOR 1-1 1277,

Human and institutional
capacities are enhanced for
the introduction of RE and
promotion of EE

such as PV power station,
wind generating facility,

VRE 162MW (total
191 MW)

® 111 Sv¥v(hOTOCHEIR
Description Verifiable Indicator Baseline Value Target Value
B Project Purpose 1. Number of RE facilities 1. Hydro 28.6 MW, 1.To be set

according to IRP

battery application, high- Rooftop 20MW

efficiency thermal power BESS 21.5 MW+

plant FH 3MW

2. Number of public 2. BEMS 2. EE program in
buildings with EE program 11(completed), 3 total for 44 facilities
including BEMS: Building (planned) in next 4 yrs

Energy Management System

3. Number of trained staffs
for introduction of RE

3. Several Officers
under MSET/PCJ
took local trainings
but no specialized

3.

Domestic trainings:
20-30 personnel,
Training in Japan: 1-

staffs to RE 4 personnel

4. Number of trained staffs 4.0 4.

for promotion of EE (External 3day Basic | Domestic trainings:
Energy Audit 20-30 personnel,

Training Course:
Total No.150,
Awareness building
WS, seminars, etc.:
Total No. 745)

Training in Japan: 1-
4 personnel

¥ 1: PV (Z Photovoltaic D&

7 2: VRE X Variable Renewable Energy DM

£ 3: BESS I Battery Energy Storage System D&
E 4: IRP X Integrated Resource Plan DR

1 5: WS & Workshop DHf

HUFT: JET 1ERK




LXK - hERME AV I LETIRALXF—HEETOS Y

oYz bEXRETREE

2  tgE

Ux~A B D MSET &G E LTz BALBEEICAR D e

#* 1-2

SR LT OR 1221277,

A LS [ONR A= -

Description

Verifiable Indicator

Target Value

B Overall Goals

Energy security is ensured through

1. Energy self-dependency
2. Imported fossil fuel reduction

1. 50% (50%RE by 2030)
2. To 80% (20% by RE in energy

introduction of RE and promotion of base)
EE
HAT: JET 1ERk
1.3.4 NRILINEZROTRY Y FEEL EMBE

(1) Jovzy rEE

2L KA D MEB &

IHH 2 @ Target value (3455 L7244

PaE-==N
[ESN

L= my=7 b BEESR D FeiRsE

ERDITOF 13 10071, 2B,
IRESNTEHT, 7907 Tholz, ZOHITHX

Bk, %6 WM OEY ., TRVl MEFTREME LE L,
£ 1-3 NULNAFROTODIHLEE
Description Verifiable Indicator Baseline Value Target Value

B Project Purpose
Human and institutional
capacities are enhanced for
the introduction of RE and
promotion of EE

1. Number of RE facilities 1. PV 1I0MW + 1. PV 10 MW (BLPC)
such as PV power station, 12MW rooftop + 25 MW (Other)
wind generating facility, BESS + Wind 10 MW
battery application, high- SMW/21MWh

efficiency thermal power

plant

2. Number of public 2. Needs of MEB 2.-

buildings with EE program is very high to

including Building Energy promote EE of

Management System public buildings.

(BEMS)

3. Number of trained staffs 3.0 3. 6 personnel

for introduction of RE (MEB:3, BLPC:3)
and others

4. Number of trained staffs 4.0 4. 7 personnel

for promotion of EE

HiAT: JET 1A%

(2) I EE

7LR RAD MEB & &8 L7z BALBAEICfR 5 fats s

FaLLTOR 14 (TR,




LXK - hERME AV I LETIRALXF—HEETOS Y

oYz bEXRETREE

£ 1-4 /SLARRO LG EE

Description

Verifiable Indicator

Target Value

B Overall Goals

Energy security is ensured through
introduction of RE and promotion of

1. Energy self-dependency
2. Imported fossil fuel reduction

1. 100% (100%RE by 2030)
2. 0% by 2030

EE
MU JET 1ERY,
1.3.5 ORI URMI7— - R2—ERADO7OD ) FEELEHEBE
(1) ooy FEE

Ly hZURARNT 77—« X—EZD MPI &

#F 1-5 177,

£ 1-5 UMYYRMI7—-F—EROTOCILEE

JANE=N
=Y

Lie7mv=7 b BIRICRDIEESZ LT O

Description

Verifiable Indicator

Baseline Value

Target Value

B Project Purpose
Human and institutional
capacities are enhanced
for the introduction of RE
and promotion of EE

1. Number of RE facilities
such as PV power station,
wind generating facility,
battery application, high-
efficiency thermal power
plant

1. PV 1.2MW (St.
Kitts), Wind
2MW (Nevis)

1.PV 35MW by 2020,
Wind 5SMW, BESS
44 2MWh (St. Kitts),
Geothermal power
IMW (Nevis)

2. Number of public
buildings with EE
program including
BEMS: Building Energy
Management System

2. Needs of MPI is
very high to promote
EE of public
buildings. (Current: 0)

2. 1 Proposal by JET
will be prepared for the
BEMS introduction

3. Number of trained
staffs for introduction of
RE

3. 0 staff on this
Project (Numbers of
trainings by
international agencies
provided)

3. 10 personnel

4. Number of trained
staffs for promotion of EE

4. 0 staff on this
Project (Numbers of
trainings by
international agencies
provided)

4. 10 personnel

HUFT: JET 1ERY,

2  tgE

T NI UART 7 — - 2—E XD MPI &

7T

AR LI L BEEICRDIEEEZ LT DR 1-6 12

El i
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£ 16 UMV ANI7— F—ERXADLGEZBE

Description Verifiable Indicator Target Value
B Overall Goals 1. Energy self-dependency 1. 100% (100%RE
Energy security is ensured through 2. Imported fossil fuel reduction in power generation by 2030)
introduction of RE and promotion of 2. 2% of total fuel import
EE
HFT: JET 1ERK
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$2E JooH FOERERFH
2.1 33N

2141 E Uy

RK7v Tz bOFFEEMAHZR 2-1 ([TRT, EHEEHIL—T0 thOFEEEEE LD
A B &2 ST 5, EHIEFREITHEDBOHFMEFHF TR - FETX 7 4 =BT AKX
NFEEMR)EA LI EMBI B RO, FEICEET 27 AL v b YT (HETO=
—T A X — A D) 2 lEH L CTT R & LT,

@ BIE/BHYVATL(M)
O EE/BHVATLR)

I
v v y

Iz
OFETHT ALY —EA LTI -1 e
P P @5 — Il HAHRE Y FTE O APIR RSt/ =5\

: S N
: 5
. | . -
L R X ' &
! m’
BL
| | -
! ! /!

+*! .,

.797\5’4‘1’ =F @7 AR IVUZY @7 I IV
_ # * . e
i oLt HHy:
N e T-Fer-h- R
R GULAER Sz Ah)
—lp SRS SUTET 1
MPPON KOAL LAG, INC,
LEEE -7 BALED 1005 FEHTHY. IVIZ7
=517 5.

-] B BhE
HAPT: JET 1%

21 EHRMAES
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2.1.2 7oz y FEMR

AKZa V=7 MIEFRLEY Y =7 FEMFEER 2-1 1T, £ EEFHEIZOW TR,
Appendix 2-1 (27777,

£ 21 JICA7AOCHMEMRE

K& EEEE 30 iR
NI B s BE ) BAVATL() T4—EILEBIHRKA BAIE#HAEH
REMR(Q) _ AIEFRBREEE
fait B = B BAVATL() T4—ELRBHRKA |= BARIEHAERH
HEME(2) _ REEBREEE
Be HE » BIEE  BAVRTL(2) » HBHAIEHMARH
Flil BF »  BFHEAREIRLF—EA = HAEAIEHASH
IRA FEsh » HIRILT—HEE = HREH/TO
Fi N » RERELDB) »  HBHAIE#MA=t
» (A BB =45)
HE R . RMREIED#) »  BHAIEHASH
r (R FREABKNEE
KFKZE)
¥ =X » TA—EIVARRNRERREFREN) »  HAIEHASH
HE =¥ »  AMEREEE=2)VYT _ AIEEBREE » BT
=iE B8 » AMEREEE=S)VT _ REEBREE » BKRARHATD
¥x R » RMRERER) BAFECATL | TybwRY |= BAIE#HRASH
AUk | EEREQ) _ AMEEBREE
T &9 » RMREIEQR) BEAFBIATL | TEyRIRY (= BAIE#HASH
AUh | EBARQ)_ REEBRESE

HAAT: JET 1A%

11
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2.2 ERATTa1—)L

2.2.1 COVID-19 Fi1THi(2020 £ 3 A LLgi)

TuYxl MR LT 2019 4 4 AR CTOEBA T ¥V a— &[] 2-2 17T, YWEHHE
T, e vy FERFIL 2019 43 A5 202243 AETD 36 » A TH -7, 9
H. RYIDOYFEME 72— 1 & LX—RAT A VELER, KOO 2HFEFE2T2—X2 L
L. B4 1TH5> 2 L & LT e, COVID-19 34T LEA® 7= 2020 4F 3 H I A CHLHMPERT
Z T L7,

12
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12345678 9101112131415161718192021222324252627282930313232 3333 34

Phase 1
(Baseline Survey)

Phase 2 (Technical Transfer)

Year 2019

Year 2020

Year 2021

2022

456789101112

1234567809101112

123456789101112[1

2

Joint Coordinating
Committee (JCC) /
Explanation in Guyana

Monitoring Sheet

Submission of Report

Training

AN
JCC(1)

| Monitoring Sheet |

A

ICC(2)

2 A

JCCQ3)

Explanation in

JCC@4)

Monitoring Sheet | | Monitoring Sheet

Monitoring Sheet

O

Work Plan

(Final Version)

@ _®

15t Domestic

training

2nd Domestic
training

S R—

Monitoring Sheet

Project Completion

Report

Training in

Japan

HAFT: JET 1ERK

M 2-2 EHBR7Ta1—)L (2020 £ 3 A LD

13




ok - PEKIEE HYUILETRLF—HETOS T b
IOy FEERTHES

2.2.2 COVID-19 FTICK AR P a—ILEERNRE

a7 A VALLF, COVID-19)DFZIZ LD, 20203 A, +7hbb 7 =2—X2 DF]
HIBSPEIC BN T, AL D IHENZ P S S 2 28R WIRILE oo Te, TDTD, FERDIE
BRI A IE 2 L L biZ, ZNETOM, A2 T4V TOWik - BRI X DT IRIEE)
EITHZ L Elpolz, BIKAZ Y 2a—VOEHE L, & 2-2DHE) THD,

2021 = 11 HICBHE SN ANV AR RR B NI VAR T 77—« 2—ERED, 202242 A
B SNy~ A D, ENENDF 2 BIEFRFHESE (Joint Coordinating Committee,
T ICOizsnwTrr =7 MO 12 » A OEE N, BIREE & o caE ST,
FERELT, eV MIMIIZ 202243 AH 20233 HETERY, Yuv=s
X 36 7 H D 48 A ~NER S iz,

xR 22 ERRTC1—IVDEE

LHDEBETADIIE BRRATEESNSEERATC21—L
ERRrTa—L = 3EM = 45
7x—X1 B EROBHFEFEM) = (EEHL)
Jx—X2 » B1FEROBYVEFE23ER » E23ERICFELTCLNBRMT
DEFEESF 4 ERIZEN
»  E2I3EREFUTAUTORE:
BRI ORMBIEIETE, FE 2
[B] JCC M EfE
HAT: JET 1ERk
223 EEEODRT 21—l

2 JCC THELERAZ KM L7~ R/D OFfifts. BB A EE LT 5 2 T,
202 7T HEIO ANV ANRRLEEY FFy AR—EA~DOIEHE), 2022410 HEXD v ~A D
~OIEEN = FHR L7,

F o, KMWHE IR OFTE 2 G D 7= 3 A O THIIERE 2 X 51217V, 2023 6 A £ T,
517 H~F v NBPIEE SN2, AT Y 2 — V&K 231371,
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Ph 1
. ase Phase 2 (Technical Transfer)
(Baseline Survey)
Year 2019 Year 2020 Year 2021 Year 2022 Year 2023
4 5 6 7 8 91011 12|11 2 3 4 5 6 7 8 9 10111211 2 3 4 5 6 7 8 9 1011121 2 3 4 5 6 7 8 9 1011121 2 3 4 5 6

. . . Local activities were A A &
Joint Coordinating
Committee (JCC) / Jce(1) suspended due to JCC(2) JCC(3)

COVID-19.

Local Activities

Training

Monitoring Sheet

Submission of
Report

AA

A

d

2nd JCC was held for resuming

local activities in 2022.

N\

One we
2020.

binar was held in

A

Monitoring Sheet

(1)

Monitoring Sheet
(2)

A

Work Plan
(Final Version)

[

Local activities

resumed in July 2022.

L O L

4A AA M A A

Iy |

Local Trainings

Trainingin

Japan

A

Monitoring Sheet
(5)

A

Monitoring Sheet
(3&4)

A

Project Completion

Report

AT JET 1ERR

2-3 EBRATTa—)L (2022 £ 7 ALIR)

15
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ARELITLLTOTFNEIC LV #EDT-,
(1) T —27 77 v DOVERR
(i) N—=2F7 A P&
(iii) ARE DT
(iv) BT AT H T
) Bifits (123 &IHMES)
(vi) GRS

jll
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I #8o0-Fv—b (EEX)

EABH 1 [ 2 [ 3 | a 5 6 7 | 8 | 9o 10 11 12 [13[14 15/16[17 18[19 /20 21[22]23[24 25/26]27 28/29[30 31[32]33[34[35/36[37 38/39] 40 | 41 42 43 | 44 | 45 | 46 | 47 | 48 | 49 | 50 | 51
3 20204 20214 2022% 2023%
;] 4 [ 5 [ 6 7 8 9 10 [ 11 [ 12 1 2 3 [4[5/6 7[8/9[10/11712]1 2[3 4 5[6 7 8[9 10[1112[1[2[3[4 5 6] 7 8 9 10 11 12 1 [ 2 | 3 4 | 5 6
24 J1—2X1 (R—RFA/VBH) J1—-X2 ($xilisER)
' 4 . : . . — —— I il il
(W-119- 775> OfER (W-415v04 TR
S I9-933v70
7-075> \| SRS . 9-575>
@or Jm | ) oguy J[FE
SHRHEDOEDH - -
3T # |2
[W-317 017 hEREAHID
HEIL
!
BER1: -
BERRIRF—SALE (1-1] [1-2] CE011))
WERNBILETSEHOE R=254 Vil R=254 DB $HEI0FT I/ IAIC
HRRIEELNS. sosm  []E Jovoor SERAAE
BR2: OFtEBLUTE
HIRIE —HECAI AR Eie=
NREEITSEHOBFRIFER
DERENS. ] T
[ [
[2-1] [2-2] (2-5] [2-6] [2-8]
BEDJREI L BEoIEEIRIL AMERETBIOR | IR/ PIERAE AU R S LIBMmAEE
Ly | F—BACHD BER L [ F-WAICHD'3 E & 4 4
" *ﬁf% — HHAHARBOETLIE EXOBMERSIC% BARRIRLF—EA
BEARIFIF—EALE i - — -
AR LA RS R DDA frotgst BREJLIRS T ani%;m
#-@maennaens, \ | i > <710 13;@6;?4@0) ?Eft\ e
YBRIHAEH . =i StEoRE 5I5ARAE
(2-3] . wHoRE v
| 54 B] BET L — B A BZEROEHITY > \/
BRI FEORELRE 12-71
o % s
WETOI 54 HY M ORE i
F15 100 . . R0
. | 50 \ . iz \|SHiEo \ wri=R \|RIL s
(2-4] T e CIPEOBR i motem 4 w2 mE o= /|sEORE
b | &1 o B8 TLRE / ‘ : : ]
iS4 : / 4
HEITNE—ECET T RFBERIE
HRIEERBEHO A 18 e,
maenhtEns. BHRU \| e \| sor. s
» <-17D D [
= i@ B
i e Jumﬁl_
I l I ; :
IRID/EAREHE EFBFHE
[2-6)iEHs /3R 3t/ = PIEH (B E1R) (Bzx. &I
&, AFPFHIE/WS Gem)
RS VA /A A A A | A A A
< | A A | #3EIcC IA
(w-513ccoBafe s 524 A #H1EICC A g2mEICcC A
-y V7 | A A A
| jooises
(W-7) 5 H A
A A
< 9-975>
£BHES iy
A A A A
EI3-b I~ b ——
g =AYb AL~ y y EZHIS-b
HREEE DR oo 20 (#3R) (%4/;) (#SK)
N A A A
S JovzohesREE Oz ONEERT JOTINERRT
7”’135?”2 (%z[m; [ :E%a(Tm RS ER)
R @ A 5230 A sEBEER2(C0). T-7339T(WS) 0B fE

HiFT: JET 1ERE
H 2-4 EHEREIO— (2022 £ 7 A LK)
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B/3E JOTxY FOEE (Pv A h)

3.1 R—RFAVHRE (¥ M1H)

AKETEIN—=ZA T A UPEICTHR LIEAR =T, £o, BMEHHRRIC T+ —7 >
7L, DOHEINBIENE DR — R & 72 o T EARFHRIZON T H AR —FEL# T 2,

3.1.1 BE 4% RE
R—=2 T A VPHETIZ, L TOKEESY A b Tl -« i, 1 MAZRE2ITo7-,

MSET (Ministry of Science, Energy and Technology) % SEfiaf&Bd « C/P #&B4
PCJ (Petroleum Corporation of Jamaica) ¢C/P 1R
NESOL (National Energy Solution Limited)

JICA ¥ % ~ A T 37T

Y v~ A 71 HARE KA

JPS (Jamaica Public Service Co Ltd)

*  Bogue Power Station

*  Hunts Bay Power Station

*  Rockfort Power Station

*  Old Harbor Power Station (under construction)
IDB (Inter-American Development Bank)

Wigton Windfarm Limited

*  Wigton Windfarm

WRB Energy

Content Solar Photovoltaic Power Plant

Bureau of Standards Jamaica

National Water Commission

UNDP

Jamaica Productivity Centre

National Irrigation Commission

OUR (Office of Utility Regulation)

3.1.2 REEH
KT =27 hDON=AT A U THEETNEARICESE, MEEZITTo o, Vv~ A VT
LT LEHBIZLLTO®Y TH D,
(1) BAVATLA

o BRI O AR
o EIFREMOEASGE
o EECTE 0 A DO BURHERR

(2) BEIRILE—HHE

« BTRAF—OHHERDL, BOR - FEOMR

o B )X —HEEIZTIZAM - FEEREE ) OERR
(3) BAHRIRILEY—EA

e FARTHET R E R A B AR, B - L, TG - A
N & OReRE
e FAATRET RO AT 2 AR - RS ) OTERR

17
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3.1.3 IRILXF—BERB LI UVENRREME

(1) IRILF—EK

V¥~ A ABFIE, 2009 FTEF = 1L ¥ — B (Jamaica’ s National Energy Policy (2009-2030).
LLF NEP)] & /A%, B A[E T %L ¥ —i A 22\ Tl& National Renewable Energy Policy 2009-
2030 Draft % 2010 = 8 AIZKEL T\ 5, ZiLHIZEWTIX “affordable and accessible energy
supplies with long-term energy security”, HIl & R 72 = 0 b % — 2 s 2 g fr L 72 R ml6e
TT7 78 ATE 220X — i 2 B2 TH Y | 2030 £ £ TIZ 20 %D T R /L F—~—
A, BHHIAR=AT30%DOHTREAZHIFEE LTWe, BORAEZLUTO®@Y & LT
Do

v BEE1:
VA DOT X TOFARBET RV —EIROF e BB ICE T D 8F. 1~
7 OKE
v BRE2:
HxMEEDT-DIZEOEIR & RE % o 1M HE U2 FEBOR(ME - &R E
v  HiEZ3:
H=RX0BOME ERBICHIS LT, XA v 7 ik« BHIEREE O EE
v BiE4:

WHEZ v 7T I TG HE R ERIE, AkFER 72 RIS 2 O T RAY 70 3R IS & % R 1
Bty - gE R OVE RGE R D 1)k

v BIES:
WEAT M O = R BRI 380 B FRfse i 72 WF 22 BR %8 I OV S58T D et

HETIE, TNV F—NRT 4 —< LA, TXAF—F 22U T 4 NRODLNTWE, =)L
F—tX=2UT7 LT, Ik, Hx, b, BEREED 4 D OT—AREDH LI
77 ZRALOPHIMBE L L Cid, BAED 95 %A THIEEN DR AX—I v 7 2L L, H A
DB ANIZEH R A BT,

FTo. Vr~A 1T 2020 4F 6 A TEDSRET % E Bk (Nationally Determined Contribution (LA
T, NDO)J %, EEKELEIHPESNFERICERICIRHE LTS, 202N T, Px~A
J11% 2030 FE TICHEH & Z 2005 FOBORZZE L@ > U A TERER LGS
254 %, EEEXEEZIT ATV T 285 %HIHT 5 & LTW5D,

(2) ERBAREE

H V) TEEE O ES R T E < L 2020 FEZEBV T 0272 USD/KWh TH S, Vv ~ A B IEIA
££0.299 USD/KWh TH Y, 11U TEEEOFE LD 1 BFLE S SIZEWEE TH D, b
FREHI AT % EICHEAN A/ FEREIN R BB BN E L TWDH O Th D,
ZOBRERE X, VX~ A BILFROBITE, EEHREMEE 4, IDB(LL T, Inter-
American Development Bank) D 3% 4 52 1} T .MSET, OUR, JPS 73 H10x & 72 V) [E]ZZ 5 HH] Integrated
Resource Plan (IRP)& 3K & L7=, Z D IRPIZ ABB & A L N— @ &=, B 2020 4E2 A
KD RZ 7 FNVABI STV 5, 2020 4ER IRP(IRP2020) Draft (%, 2037 £ ETHOY v~ A H
D 20 FEESIEHE & 72> TuvD, IRP2020 Draft (Z2351) 5 F1TRTHEI(Implementation Plan) T,
2037 FFIZIZ 1,664 MW OIENIFEER EAZFH L T\ 5, ZONKEEREEEZIXESI5HE
1,270 MW(76 %) & LT\ 5, ZHIC XY, 2030 HF TITHERBEEEL 31 %, 20374FEE T
1249 %% AR R VX — TS 5 2 L TRHEBIL TV D, 209 b KEEEEN KK
D =T BT% & EDHZ D, 7B, 2037 FORERTH RKIRT AL DFEIL 51 %
L7 bE LTINS,

IRP2020 Draft (235 5 BMZ EEHE 2R 3-1 (TR 7T,
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= 3-1 IRP2020 Draft [ZIT5E S BAFREHE

Initial Reference Case Implementation Case
Gen. Cap. Gen. Cap.
FiscalYear| Added (MW) i Added (MW) e
2018
2019
2020
2021
2022 437|Solar/Wind, Gas Turbine 147|Solar/Wind
2023 176|Hydro, Waste to Energy, Combined Cycle 74|Hydro, Waste to Energy, Biomass
2024 37|Solar/Wind 173|Solar/Wind
2025 120{Combined Cycle
2026 160|Gas Turbine, Combined Cycle 120{Combined Cycle
2027 40|Solar/Wind 111|Solar/Wind
2028 40|Solar/Wind
2029 20|Solar/Wind
2030 60|Solar/Wind 40|Gas Turbine
2031
2032 112.5|Solar/Wind, Gas Turbine 122.5|Solar/Wind
2033 80|Gas Turbine 60[Solar/Wind
2034 37|Solar/Wind
2035 18.5|Gas Turbine 20|Solar/Wind
2036 212|Solar/Wind, Waste to Energy 50|Solar/Wind, Gas Turbine
2037 217|Solar/Wind, Cabdidate Transmission Line 589.5|Solar/Wind
Total 1610 1664

HAF: IRP 2020 Draft % VT JET IZ TR

—J5. 2018 FF O HHAEHRL T, 2030 FEF TOF - RE A B A 50 Y%(&E /1~ — AN EE LT
HZENKHINTZ, ZOEANFHA~OREHH Y, 2023 4£ 2 HHAIE, MSET X IRP O E
EEFTTH D, WENKIZEBIT 5 EIRER-C SRR EIXBR STy,

Stk AR RVX —IC L D5 EHRM 2 KIS AT 23HE CTIEH 52, ZELTHA
D KTIORT e VITIIEIHIZ IR DAL, £, BEIEMRBESNA AT A7 EDA
F~ AFREITMELOIURICREN H 0 AR A EICHIRN H D, TOTDITHYED PV &
B ZFHEICANTEY, BELZERT 2 LT, BCRRZELOE COMENRDH 5,

F 72, IRP2020 Draft IZBW TR T IV AL L TR A F—IEB L OE = RLF—ITD
WTHERLTEY, FEMILX, WE - WK - EKES. FEEMATIImE - B - mEEN =
WETHY ., ZHITH LT & X RAEIRS LT D, Hrak I8 B ek A0 R 22 B M) 31
LR INDDOT, FBERET RN —SRFIATIITFERER LD,

3.1.4 ENFEADOEKIER

(1) IRLF—NFURRICEKDIRILE—HEE

[EIFE = /L ¥ —#Bd(International Energy Agency, LA T IEA)YNAR L TWAY ¥ ~A TDTR/L
X—NT LR %L EIC, TEMENHEELY RV —RE LRI LS a o' s %
—Rll, TRAF—RZ RN —HEEEZR 32 ([T T, B X =Rl —HEEG I
ETBN IR T 49%, RO THEBTEF(Q27%), FEESE(15%) & 7> TnWb, ZD IEA D'
A —RBIEEICONTIIRETE M A, fERICOW TR T 5,

ENCEL T, BET T F~ORATRLX—0 §7%NB A, 8%AKIKT A, #%5 5%
PRI 2 G HAETRET R L X — L 75T D,
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£ 32 SHTAHDIRILX—HEE(RI2—H - TRNLT—R-—RIRNF—RER—X+2017 £,

kTOE)
_ Bk .
E% 2N RE &% i) &t
PP 565 104 24 679 27 1,399 (53 %)
"k 51 0 0 0 0 51 (2 %)
NAA /B 52 70 32 34 0 188 (7 %)
BhH(—&I=xIL 0
) 625 59 342 0 0 1,026 (39 %)
Ak 1,293 233 398 713 27 2,664
1L (49 %) (9 %) (15 %) (27 %) (1 %) (100 %)

H 1 BHO— RN —HFARENL, TFENG2)¥=26.9 % & 18 E
7 2: filfa% N (Tonne of Oil Equivalent, UL TOE)
HFT: [P% <A AT — 5% (IEA), 2017125 R JET 165k,

(2) IRLNF—EEBEIRNLT—AOTUOITA

2010 4£~2018 4D Gross Domestic Product (L4 F. GDP) & = R/L¥ —{HE OHES 2R 3-1 12
R, PRI RTERICIER 2 R F s E S e — ), EHeRo = 3L X —HERITREREIC
LTI L TWauy,

26 0.13

S
25 / 0.12

24 /\ 0.11

GDP
Energy consumption

0.1
2010 2011 2012 2013 2014 2015 2016 2017 2018

—GDP (Billion 2015% PPP)
Energy consumption (quad Btu)
HiFT: U.S. Energy Information Administration 7 —#4% £:{Z JET 1ERK,
3-1 GDP LIRIILF—HEEDHTE(2010-2018)
HEVN, 2010~2018 FED T F VK —A T T 4 OHERE LR 3-2 1R 718 0 & TR T (=)
HAZH 2D, Lorl, BY abAAN—EHOPTEENA T T4 THY, =RLF—
HENROBGERHO K E WD L BRI,
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— — Antigua and Barbuda
e Barbados

Belize

Dominica
——Grenada
———Guyana

| Jamaica |
e Saint Kitts and Nevis
—— Saint Lucia
- - = Saint Vincent/Grenadines
- - - Suriname
~———The Bahamas

Energy intensity (1000 Btw/2015$% GDP PPP)

2010 2011 2012 2013 2014 2015 2016 2017 2018
HiFT: U.S. Energy Information Administration 7 —4% 5&(Z JET {ERK,
B 3-2 AYIALAVN—FZEDIRILX—ATo T4 DHEF(2010-2018)
(3) EhERE

I[EA DNAE L CTWAERBEIEEEDON 2005 005 2020 £ TOHEBEZK 3-3 12587,
2008 HEH D 3,200 GWh FijfE THERE L CH 0, 2020 F=DOHFFFEE ) &1L 3,200 GWh TH
Do

GWh
7,000.0

6,000.0
5,000.0

4,000.0

3,000.0
2,000.0
1,000.0

0.0
2005 2006 2007 2008 2009 201020112012 2013 2014 2015 2016 2017 2018 2019 2020
Year

HFT: IEA 5 — 2% 312 JET 1ERL,
B 3-3 FHENEEEDHT(2005-2020)
WIZ 2017 FDOT ¥~ A I DOBEHEEENRER 3-4 |[ZRT, EEH - EEH N 5853
BR(A43%), RWTHEH 7B (38%). EHH - FEXEHCRKBIE) DB (16%) & 72> T\ b,

21



LXK - hERME AV I LEIRLX—HEETOO Y b
oYz bEXRETREE

38% 5 . s §
"0 Commercial & Industrial (sml).”
B Residential :
[ Commercial & Industrial (Lge}).

43%

HIAT: TIPS kil 14 S U JET 1Bk,

B 34 S¥I(OADENHEERNR(2017 £)

K57 B O UV (Average Annual Growth Rate, AAGR)IZF 3-3 I3 THY, @k
HAERIC B W T E 2B EOM IR SR o7z,

£ 3-3 DYIAHDISAAEAEEE(2012, 2017 &)

(MWh)

2012 2017 AAGR (%)
Residential 1,035,377 1,068,594 06
C&l (small) 1,383,296 1,381,376 0.0
Ca&l (large) 615,314 646,669 1.0
Other 99,979 110,500 2.0
Total 3,133,966 3,207,139 05

T C&I (small)i X255 1 - BE R T (/NBU) . C&I (large)l 33670 - sEE OB & 53,
AT TIPS R s # | 22 MU JET 1Bk,

—J7. HITEAEIIPS) DB FEREKITIR 34 17 TEY . BB LEEHICKSENT
WRWZ e TEFMNENHE &R SIC OV TR 2N AT,

£ 3-4 BHAEHIPS)DEEXGLRAANEHMBENHEERRE

2017 £
FERH 2% 2018&%% (EA. EH—%
TREERD
RATE 10 (EE##5) | REAZER. 34% 33%
== = 4= 3 e
RATE 20 ({£E££48) i{}fﬁ?fﬁﬁzégivfﬁg 25kVA K EDFER . BHEFE 19%
RERAZEBR{EKREE 25kVA LI L, ##AEE 220- o
RATE 40 (IEEEB) | J1ay 5 1 25% 6%
= =] =5) - it == _ . 0,
RATE 50 (v [E #48) Z{(’ivmﬂ?ﬁ*“ﬁE 25kVA BLE . SHGTBIE 6.9kV 19% EEA61%
RATE 60 (&4T) 2%
ot 1%

HAT: TIPS BEAUEHER % )| [Final Criteria, JPS 2019 - 2024 Rate Review Process, Office of Utilities Regulation |, IEA 7 —%
ZFL\Z JET 1ERK,

B RATE20(BENHEEEIS 19%) « « - 25kVA RiliOFBETH 0 1T EEEG,

B RATE 40(E WIHEEEIA 25%) « + « 25kVA LLEOFEELR L ODOEREMETH D Z L
B, FONELL FITEBT & RE 5,

B RATESO(BE/HEEEES 19%) - - - FIEME TH Y KOFE, EEHINZ KEEER
MENMERT LSRRI D,

PLEEXDY | I[EA OF¥EH /PEER O TRIUIAALR OO, HEiEL L CEBHENE

IZ 2D 30~40%FLE (RATE20(1ZIE 4 &)+ [RATE40 & RATES0] O —#5) 5D TWHHD &

HETDHZENZYTH D,
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JE3k - hEgkihtE H YA LEIRLE—HLETOS Y F
TOTIY FEERTRES
W-T, FRIERANB L AbED L, ENEEO R BREZRARLZZ DN, ZOKEEZEE
2 ERA S BICE N BB A B E 2 B = RV — ROt HEERLETHDHZ L%
e L7,

(4) BRABEHEEHBATH—T

X 3-5Z/RFHY ., 2018 FEDORKNENNT T H 17 B 18 B 30 43 ~20 HF 30 4312 fdk S ALEAT
E— 7). 6545MW Tho7=, 2B, 2017 EDHRKENT67TIMW Tho7z, BHHAMD
— 70, FIONH ER DMLV AFHRE— 7 (14 B)Z 2 A IS CREIRRED, 5
JITEEIZ LY 50MW RO e — 7%@2TV60ik\ﬁﬁkgﬁkTﬁHMMW@EQ
EENHY . ZHUIAEEEOENCL DD LHETE S,

MW —— 150 (FH)
00 —— 7THI7H (EH)
— = 1A7H GE%)

- = TH21HGEX)

650

550

500

450

HiFT: B EE R JET 1R,
K 3-5 x4 hDEHB AR

(5) BHFRETA

2015 5 2035 FEE THREMCERE S — A REREF—ZX b2 bdH Y 5 55— A(most
hkelycase)3/7 ADFNTENE— 7 FZRHEFHENENEFTELZ TR L TWD, 75— A

BB —I7FETAL, bolbdHV 55 —ATORERENBFEETEZ, Th
ZhE 3-6. BLOK 3-71TR7,

bobbdH )DL —ATOENEFBEOFMFELEMEIT, 1.43% & THIL TV 5D,
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Paak demand
Values in MW

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

ase === Highgrowth Qe |ow growth
HiFFT: Integrated Resource Plan 2020 Draft

3-6 2015 M5 2035 FFEFTORREANE—IEHEETFA

CAGR

1.43%

13,7233,777 3,831 3,33
) .

3 43 4 4.0 4,130
3 16 7 93 r982 ,031 ,SG ,.
5?3,619 ,67 :

g3,252 3,316 3.379 3,43

3,1123,1173,1403,19

’ . G

1,5501,592 1,634 1,670 1,706 1,743 1,781 1,820

1,016 1,048 1,081 1,120 1167 1,213 1,254 1,296 1,340 1,385 1,432 1,470 1,510

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

Residentlal I Srall Commercial & Industrial I Large Commercial & Industrial

I Other e Tota | electridty demand
HiFT: Integrated Resource Plan 2020 Draft

3-7 2015 Eh5 2035 FETHOEERNEHEFTETH

3.1.5 EHHBRAORKRIEE

(1) T ERE

BH~DT 7 v AEILR)OHES Z K 3-8 1~7d, BALSHEIL, 2018 FHEA T 100 %IZITW
RN H B,
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100

95

90

85

80

Ratio of Access[%)]

75

70
1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020

Year

HiFT: The World Bank - Access to electricity (% of population) - Jamaica % T, JET 1Eik

3-8 TFUERED#E (Pvv1M1h)

(2) BIRERL

2018 FERFEROEFMEK 2K 3-9 |27, FEFMEITEM - ABEHT « —B B L OK
IR A DEGMMEAIREHZ K & IRIEL TV D, KB/ I3 KL OK I ERMEIT 14 %I
RN

Bk, B 3-11 ISR Y |, 2016 4 L 0 RIR T 248 X I8 E iR O TEHE N B GG S, (kD Ei
IS OPRBHGHL N T 1C 72 > TE TV D, 2020 2BV T, T 29.5%., KIKHT AN
575%& 72> TWV5, FARRET RLX—IL, 13%EELR->TWND,

B OE@E Y . IRP2020 Draft IZBW\Tlk, HAEMRET XL X —3EBRMEIC L D MLEREER

2030 FEE TIZ 31 %, 2037 FEETIZ49% EEWVWHEZBITF WS, LrL EdRoEy | 2018
O EAHEZ X D IRP2020Draft O HEElX, 2030 45 % TIZ RE 50 % & miffl L &7,

Solar
4%

%)

NG I.

2% Hydro
2%

7 1: HFO X Heavy Fuel Oil O
7 2: ADO I Automotive diesel D%
HiFT: 2018 JAMAICA INTEGRATED RESOURCE PLAN

X 3-9 FBREJI-LLERER (Dr<17)




LXK - hERME AV I LEIRLX—HEETOO Y b
oY) FRERTREE

(3) REEXRE

FEREELTOWEER 3-10 IZRT, Vv ~A B TITEROEBENFEEDGFEL TVDHRN,
JPS M RDFEHXETHY, BWEEEOK 6EIZHDTN5D,

1996 35 L TY 1997 412 Jamaica Energy Partners (JEP), Jamaica Private Power Company (JPPC)
D 2 FEA3, FHSLRHE R H¥EF (Independent Power Producer, IPP)& L CHiHZ A LT,

Z D% HEED IPP 32 A LBIE TIE, #Eto 2 #EOf1Z, West Kingston Power Partners
(WKPP), Jamaica Aluminum Company(JAMALCO), Wigton Windfarm Limited (WWF), BMR
Energy (BMR), WRB Enterprises (WRB) D& 7 450D IPP BAHEAZIT-> T\ D, JPSIEIND
O IPP & FE/IMEASG Z fififl L T D,

WKPP IPP
5%

WRB IPP BMRIPP _ERECIPP
Jamalco IPP

1% w /3%
%

5%

WWEF IPP__~"
5%

HiFT: 2018 JAMAICA INTEGRATED RESOURCE PLAN

310 BEHEBEBORER (Pv<MH)

(4) EWalid b8l

[EA 78AF L CWAEFRMERFEE N EON 2005 FE00 5 2020 FEF TOHB AR 3-11 1TR
9, 2008 FFEED D 4,200 ~ 4,500 GWh Fijfe THERS L T 5, 2020 FFE O EE ) &EI1T 4,316
GWh THh 5,

2016 4E LV RIKAT A% & R B R OIEFR DN BHAR Sh, TERDO T D & OPREHEHL N T |2 72
STETWD, 2020 FIZBWTIE, BEIMAHK 29.5%., KRBT AN S15%ER->TWD,

— 5 CHRARHE= R VX —3K I OMIZ KRG & BT D3R 2 (235 ., 2020 £ Tl 13 %
BREICEIEE>TWV 5,

2018 FEMFSETIX. FEERES) 990 MW 2% L B°— 27 EHT 654 MW Th -7~ e TR Ix
34% T, HARODBZD 3%IZH L THSSRBndb o7,
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GWh
8,000.0

6,000.0

4,000.0

2,000.0

oo“lIIIIIIII

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Year

B Oil mNatural Gas M Solar Wind EHydro M Biofuel

T IEA 57— &% $12 JET 1Bk
K 3-11 ERJNEMFEEE HEHFE(2005-2020)

71V THUBIIANY = R EORERELZITOT WA, LYY R m ERABORICEIT S
NTW5b, EBRHEEFNWELZITLHET Ty 7T M), BIHETORMZEST L Z
ERDHY DD, BEITN—DITICER L TWDIEE, TOMIKNHELZIT 5 EEIBICHY
PR A B L AR AR E < 72D, JPS 28 2012 FAKRDERHT 2007 725 2010 4 F T
DFFHEG Y 1= 0 AR5 FERF[H System Average Interruption Duration Index (UL T SAIDL,), 3
K OGEEF Y 7= 0 F M IS E %L System Average Interruption Frequency Index (VL T SAIFI) 23
S TR, ZnbExENETNEK 35 LK 3-6 [T T,

MR L EEE & 72> TV DN, FOHERIT EFLO BIREREE & I3 E O EF L% B
ENRBEZOND, EFLERITIE, JPS IXEFE, WL 2 ~3%WEIEH XV Fv—7
LTV,

F 3-5 2007 &£hH\5 2010 F£ETOD SAIDI (P (H)

SAIDI
2011 Customer Count
2007 | 2008 | 2009 | 2010 | *Fuse size | Actual

T&D 2538 | 2308 | 1925 1945 1390 1315
Generation 402 198 | 343 631 316 316
System Total 2940 | 2506 | 2268 2577 1706 1631
Annual % Reduction 15% 9% | -14% 34%

Average Annual % Reduction 11%

{E: Transmission and Distribution (UL T, T&D)
HiFfT: JPS ANNUAL TARIFF ADJUSTMENT SUBMISSION FOR 2012

F 3-6 2007 &5\ 2010 F£ETO SAIFI (v ()

SAIFI
2011 Customer Count
2007 | 2008 | 2009 | 2010 | *Fusesize | Actual

T&D 1625 | 16.85 | 1441 | 14.00 11.24 | 10.67
Generation 7.37 749 | 11.81 | 15.10 10.76 | 10.76
System Total 2362 | 2434 | 2622 | 29.10 22.00 | 21.43
Annual % Reduction -3% -8% | -11% 24%

Average Annual % Reduction 1%

HiFfr: JPS ANNUAL TARIFF ADJUSTMENT SUBMISSION FOR 2012

27



JEk - hEKHE A I LEIRLE—HETOS T b

ooy bFEEETHRESE
723, World Bank DT —# ~_X— A ZEVVTAH 2015 4 L Y SAIDI 35 L O SAIFI 235tk S C
BO., ZNEND 2016 005 2020 FF TOT —X %2F 3-7 177, T L5 & SAIDI,
BELOSATFL L, ENRROOLNDLD, REERLHBGERMD 2RI TV D,

+ 3-7 2016 F£h 5 2020 F£FETO SAIDI HFKLU SAIFI (Pr<(h)
2016 2017 2018 2019 2020
SAIDI 33.2 31.1 46.2 46.2 27.1

SAIFI 15.9 16.1 19.5 19.5 10.7
HiFT: World Bank Data Bank 2 JET (Z CERK

(5) =W

/va47’70>a£ﬁa RO AR L — XX IPS THDH, K 3-12 1T 2018$H#Iﬁfo> KR & %
BATONEZ R, Vv ~A IOEBIL AT LT 138kV & 69kV OEBEMELAZEA L TH
V. ZEMREEREIL 1,184 km Toh 5, 138 kV iR 5 oD 4 {h BB X 3821<mc BIS, 69kV
FRRE, BLEEV AT AL L CGEH I, #iF 7 —70 1.6 km 25 TE2EK 800 km LA EIZ
B IS5

FEAMEL X —THHEETY T(EH T 7 A MNDTIE, 138 kV EEHRITRVA, E
AT K69 kV [FHF)D 18 %% (56> 25 105 km D aéﬂ%ﬁjzuxénm\

BEATT 7 FTdH D, AR TISMVA D 12 BEOA X — "AEEEHTHE STV 5,
IRP(IRP2020) Draft TiZ, B2 & OERL4 % O RE— RV F —E A M 7o 58 HE O
BEOFRPRES L TN D

BUEEMR S AT LAOEEIL 12kV, 13.8kV, 24 kV 238 0 . A 3HK 11,000 km OIEMEEEETH 5.
43 AT OLEEFT NN 5, TEFHUL 2021 A C—RFIEDK 61 TTHF, /NG SE - PE¥
TEFEDHKI 71,000, KAFTEFEN 172, LTOMA 482 TH 5, !

Bogue ; . .
Montego BaV WF\jI_O BuenoRoaring River

o~

e 0/ o Rios
Upper & Lower White River
NEEQ Maggotty —~

X ) L
\ Constant Sprin

69 KV  WRB (Solar nsssong

138 I<VBMR Wmd
© Thermal Mun 5 /
@ H{ydro Wigton (Wind) \q} Hunts Ba JPPC
O Wind JEP Rockfort ~ 20km
O 1pp Old Harbour
® Major City

HiFT: JPS

3-12 JPS M 138 kV-69kV B LUREBHEER

! JPS Annual Report 2021
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3.1.6 BEIRILX—HEAE

(1) HIRIILF—BUR & HEERR

2009 12 [EF =3 /L ¥ —BUR, Jamaica’s National Energy Policy (2009-2030), Ministry of Energy
and Mining (NEP)] Z¥E#., & bHIZ, 2010 2% TEZE = /L ¥ —BOK, National Energy
Conservation and Efficiency Policy (2010-2030), Ministry of Energy and Mining| % K7 7 K2,
FET XN —BREER) T RNV X —A T T « (BAL=BTU/USS1 unit of output) Z 2030
T T2%IKI8(2009 4% N— R T A )4 5 BAEE A2 #3157,

LML, BZRVX 2L DA T T 4R~ F 5 R X RIBOR (R)I2E &R
RENTELT, £/, B FAX—RT VY VE, ExFpLX—4Ko— R~y 7HR
FIETHY . FMIESTeE XNV X —HET RPN LRZENTE LT, EFR=RLF—BURIT
2020 FICHET TP ETH T DD, RYLEDE E Th 5(2023 4 3 AR,

VA HOEEETREOK, BT R MHHEER DA R 38 05T

>[5 X — BRI RRICIIE S TR SO0, F I THPITERILL TBBEN TS, 228, TRAX
— (T T4 HEEIEEF TR — BRSO RSN COBAS, R AT AR B LA = H L —BORAST v 7 7 — ]
ST%,
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R 3-8 DAVMNDEBREINABUR. ETAMRHEERR

HIRHEETEBR
/TR

I

TARLF—BUR,

[EZ 3L —BUR(NEP) 2009-2030,

NEPZ 202041223 T & (7272 L 20234E3 H B THIET S TUVRWY)
[EZFE = xLF —H 7RI —(F) 20102030,

H: AR X —ERICOW T BV 7RI —H BRSO,

=T BOR » ZRAX AT T BEME (CHA>BTU/USS$T Unit of output
(constant year 2000 $US)):
> 2009: 21,152, 2012: 14,000, 2015: 12,700, 2030: 6,000
. ) » BEER—R=yIRESNTELT, F X —xf REET TRV —FR)&
EEg—R~<>7

R HAHMEE DB REN TR,

MEPS&F-~ 7 .
(S&L)

CARICOM Regional Organization for Standards and Quality (CROSQ)A3HiIE;
RO S&IL FE %) 7E T 1 (20224F),

CROSQJFLZ(2018 45) Tl kISl i3 fl il : FeEMmEsE. FEM T 7o
> F 4 a)—, CFLELED,

ZEEEROMEPS IR EIL5E T . IWBJEOMEPSH IR EFURL . RT 7 REEREIZ
BFEOTRBYIRITITIEE S TR,

2020 AT, I=AT VY RRAC, G TR OMEPS & 7Y 7 2655/ T
TETZ 7253, CROSQOENANZ & FHHi# AL O T,
RC2REFEIZ DOV TIE BSJNIZRRER=E A V(WB,UNDPD 3 4%), = ISOBLES
UEHLD o~ A TN R UE SR RBR B DA NG EIE S L QL EE & B ).

EEE VT 73—
R(EEBC)

F) A LHIEE T LF —E LT 7 2 —R2018(CREEBC,20194E2 H )% %
HL->o, ERNAE LT 407 a—REEDOR B,
CREEBCHREIIAE 7 st RE DO C/PHERE, B LY, & E R/ EIC
Iz . International Code Council (ICC), ASHRAEZ: D EEFHZE 23218, FET)
BDAT T ACEFE)IZCROSQIZ L D,

CREEBCIZAREIN TWAL DD ERIZITRIBHE CHHT20 | ETFFBITR
U,

2230, IS D =R LFX — {4 E U F~—7 %, Ml IR ER SR,

TRLF—E R
(CEM),/
TR —ZW L
(CEA)I

CEM/CEAIZNPO M Association of Energy Engineers(AEE, K[Ea— T )
FEAT, AEEITIRNME— DR ERRS, CEMITRE B L T — 7, CEA
VEAEL AT 0 B OB, 7035, B EEH AHIFRRESI XN DD | AEEDR
TEEREDFRISITND,

ABE® #itsi#H % Cd»A Jamaica Society of Energy Engineers (JSEENZ X AAHE
%% CCEM/CEARUS AT EE,

CEMIT FEHIFAE %, B =N — R BEEARD LN TND,

BRI

20124 LARE, BT R EEWF608 T2 K512 Skt — #9551 28 = R /L F— %R
FEha(RREA, 255, V) —F—T 4L T— L —T ),

BHFDE =3 LF — W E ) nvestment Grade Audit (IGA) LULIZE

(EA) SYAviRNey el
= PCJRHEYEL VL TIE,
s B CAKSHZRESCOHZEZ 1T VW SPCTIZA—/S—ESCOY 1T/ 5 2k
ESCO B DA HFE TN DLOD, FEHIZIZLL T ORENSH 5,

> RBERE DA HEH =W, —[FE OBRERHATI LD,
> EOAKFERAIE— L T REFEDESCOAF—A/M DX ¥y,

3 A—/3—ESCO ITARIEREIZ LD BSCO $3H , A—/3—ESCO IZENb &% A, KAkt s2—To
ESCO H¥4FEi4 5 &2z, B ESCO FHHEEITLD ESCO FHEIZHOWTHEIN /7 7 AT ZAHDRFEE1TH
Z&T ESCO MRk R - B b X2,
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ETARETERE _
i R R

» EAKRRUT RGO —ERA L N—H | ENERE—XE A, HlfE AT MM
K BIDY A2 S MR T, E— R AT —
(FIAA—E B O TR AT AOF 2—= 7 P LT8G

¥ 1: MEPS (% Minimum Energy Performance Standard DHf

7 2: S&L |4 Minimum Energy Performance Standard & Labelling DR

£ 3: CFL % Compact fluorescent lamps D&

¥ 4: LED I Light Emitting Diode D%

71 5: RAC (% Room Air Conditioner D%

£ 6: WB (% World Bank D%

£ 7: UNDP % United Nation Development Programme D

£ 8: ISO I International Organization for Standardization D&

% 9: CREEBC /% CARICOM Regional Energy Efficiency Building Code O

£ 10: ASHRAE |3 American Society of Heating, Refrigerating and Air-Conditioning Engineers D&

£ 11: CEM [ Certified Energy Manager DI

1 12: CEA I Certified Energy Auditor D%

E 13: NPO (% Non-Profit Organization D%

£ 14: EA I3 Energy Audit D&

£ 15: ESCO % Energy Service Company DI

HiFT: JET 1Rk,

(2) REIRILF—HEDEREL SN VS HEMinimum Energy Performance
Standard & Labelling, S&L)

Uy~ A IRV JR(BST, Bureau of Standards Jamaica) Tld/L— AT 7 =22 D MEPS DK IE % 58

T. 72, WEE O MEPS bRENRKEINTND L OO, WTFIHAXIITITIEE > TV

RinoTn, 2020 RIS, M— LT a2 LIBRIGIEEICIR D S&L A EATEFEBL) T -

7o, FER OVEIZMR D B U 7 HUBHERS (CROSQ, CARICOM Regional Organization for Standards

and Quality) DENFFAZBEE 2. Vv~ A BB O S&L il EE A% bz,

WB. £ X T UNDP DO HEIZ L 0 (5 S 7= BST NRhRMIE BB =52 X 3-13 12”7,

3 : ~g

HFT: JET

E 3-13 BSJ HOMEATEARERRE(EZ: SEBE. A:/L—LITF7IY)

(3) A4 VIR—=F )—LI7 AV (RAC)DEFERAE

BHFEOBY-%2 5D RAEAAFEOTTEH, ENHEEDOSWVEFRHEICE T 248 =3x8
RO@ENA U N—=Z )= LT 2 (RAC)DTIGHE LT TR LR 39 ITRT, #hEL
FOIEA R —=HF ) A N F R B ICEREIRRF ORISR R TH Y | F /o, miI4 T R410a
Th-o7,

4 CROSQ TIFHUIEAIRD S&L il FEE A (2022 )& K, MRE T, V—LbxTar | FEEHGEE, R
(CFL & LED)

> RIAZE B OR=RNE HBRERBRE TN =4 —R - MFEHIZH D,
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% 39 CvIMATRESNTNBIL—LITI(2019 £HE)

riE 4% hEE
4213\ —4% RAC US$ 680 COP=3.28
(24,000 BTU=7.03 kW) BEAIgE A=Y X 97 (US$/KW) :
A>3 —43 RAC US$ 930 COP=3.21
(18,000 BTU=5.27 kW) BEATgE AU X177 (US$KW) ’
JoA4i1v—4 RAC US$ 501 COP=2.43
(24,000 BTU=7.03 kW) BAIge AU X711 (USSKW) ’
JoA421\—43 RAC US$ 379 COP=255
(18,000 BTU=5.27 kW) BB S M =YX 72 (USS$/KW) :
1 A2 73—% RAC(18,000BTU)HifES 7T K (LG FB+) THY ., Hl(HEALAE 1 S 7-0a AN HELTE, 728, il
WTHT T TR EEbND,

HAAT: JET 1AL,

FRA—L2ZT arOlGHHEEZ S EIT, A =2 E ) A =2 E ORI
AT TZHER, R 3-10 (TRTIHR Y A /= ZBEOD HHBEE [FIER =0.4~2.2 4 & DFERDG
b, ATFLF—PIMA TEOREFEZ AT 2 &R S,

= 310 SH¥ILATODAUIN—ELE /Ao N—2BEDRFHELEBRREER

7.03kW % S X 5.27kW ¥ S X
HL=—Sv)LaRb Us$ 179 US$ 551
FHESHE Us$ 1,286 US$ 985
(A273—4% RAC) (7.03 (kW) x 2000 (h) x 0.3 (US Cent/kWh) / 3.28) (5.27 (kW) x 2000 (h) x 0.3 (US Cent/kWh) / 3.21)
FHESHE Us$ 1,736 US$ 1,240
(/242 783—% RAC) | (7.03 (kW) x 2000 (h) x 0.3 (US Cent/kWh) / 2.43) (5.27(kW) x 2000(h) x 0.3 (US Cent/kWh) / 2.55)
FRBERHEA) YL US$ 450 US$ 255
B mUNEH 0.4 % 224

1 ATHRSE: AT BRI =2000 RFf (7R3, /L — LT 2 OERE ) IO v~ A DRI R)
T, b= AT 2 O [ERRRER]=2,000 BEETEE D TUD),

20 FREABEREHET 7y —1=0.3 (US Cent/kWh),

30 L— AT I OERIL, ERERLRFO 2 FL(COP (Coefficient of Performance), EER (Energy Efficiency Ratio) %)X
DFEEE O EOFEEEISO #4413 CSPF(Cooling Seasonal Performance Factor))a V5,
A= DB TRNF—F RIS OITIER L TS5,

HiFT: JET VERK,

(4) BERBEIRILT—EMIcHT 52 ——XR/E

C/P #B, B B — BRI R L, ¥ v ~ A WITHB T 5 FHE = 3L X — 545
BAELNEAAL = — X EE T o — FEEIY B0 A TITo 7o iR, BA S E &I
B DO ENE = 2 kX, BEMS, A > /3—# RAC, LED, VRF(Variable Refrigerant Flow)
HETHY, ENTFEOREVRASTOEZMUIZELO®E I DRI,

K7 o — MERER 3-11 1TRT,
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£ 311 DM AITB IR EEEAIRILF—EMICE T HBABREIRCAERER

B IRLL LTI E— i

! BEMS

2 {2 R—HRAC

3 LED

4 VRF

> AN LB R

6 RS I R

7 BN ERE—Z(IE1—IE32 T %)

s BN AT A==V, B E— R 7)
o Ao —hA— 41—

10 TENT 7 AL

EV MSETOBR U

£ 1: IE I¥ International Energy-efficiency Class D&
¥ 2: EV I Electric Vehicle D%
HPIT: JET 1ERL,

3.1.7 BEARRIRILF—EA

(1) BEFARIRILEF—OEARKR

DX~ A T D 2020 FOREREITH L,400MW T, £D 5 HAI)HEEN 1,050 MW, 350 MW
NEATRET X LE—STH- 71,

Ty~ A DOKE, BART v v ER 314 13T, KEBGIZERICRT vy unh
Do PFAEREANCIVIE E R EPRE < PRSORFHER O 1L A 13 B 3 S MR Vi m)
WD,

Legend v

kwh/kwp

H{FT: Global Solar Atlas / Global Wind Atlas, ENERGUDATA.INFO

314 SxRAHDKENR-BARTUOvILAHEE

VX %A B O PV T EREIRE X PV 23 20-40 MW FREBRE SN TV D LHEES LT D,
INEFLD 7385 PV 122U TIE, Geographical Information System (GIS) T B HCT — &

6 IRENA Energy Profile, Jamaica
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N—ZATOERT =237 FMTIITFELLZADARME LTEND, ZDD, #ial
HONC IEME 723 & A BRI Tl e,

Ty~ A NOFERENRRER 3-12 1TRT,
£ 312 SYIA/HOBEAREIRILT—EA

. . Capacit Tariff Investment

Location/Project Type I\F;IW y Year USc/kWh | mil USD USD/MW
JPS Hydro Stations Hydro 28.5] - (JPS own) NA
Wigton | Wind 20.7 2004 10.21 26 1,256
Wigton I Wind 18 2010 10.723 45 2,500
Wigton I Wind 24 2016 13.4 46.5 1,938
Munro Wind 3 2010( (JPS own) NA
BMR Wind Wind 36.3 2016 12.9 90 2,479
Content Solar (WRB) PV 20 2016 18.8 65 3,250
Eight River (EREC) PV 33.1 2019 8.5 62.5 1,888
Independent roof-top PV 22.4 --
Frome Bio 5 2016 NA NA NA
Wigton IV Wind 34 |(Planned)
RE under operation 211

HiFT: MSET 1%, IRP2020 Draft 2% 12 JET 1Bk

(2) RFEREIEDIKR

IPS DA NIEEm <, = vF—I v 7 A(EM - gl T AKT), REEIZBITHAY v b
F— =R MERFE B, I, (R, EEFEICKIT D REEA L RMOLERREH 0 &
DU DWW TG 723 IS &2 1T > TV D, RAEVZEBVR A Al e = R L ¥ —(VRE)EEREIZ 81T
DR~ DORBEL LT, FFIZ 2016 412 Wigton IT1 24 MW, BMR Wind 36.3 MW, Content Solar
20 MW 72 EDS RN HE L S AV, VA ENC L0 RO LEMENEE L 7o o7, HANHED
Nz g v RV A T T AKINT, IRITE W T 7 L — k(Ramp Rate)’ MK < %55 1]
DB IR M & Th D, FIZ LNG(Liquid Natural Gas) % FEF & 35 P 5 Borgue % E
A7 ENERETIIE 1T > T, HIRBENARRZE L 720, BEa 45> KDNBRELEH
9, JAEEAL T U L —(Under Frequency Relay, UFR)2MEEN L T 7 4 — X HAL CTOEBLET
72o JPS 23 HHIERI D Office of Utility Regulation (OUR)(ZHEH L 72, 2016 FERF A OE S, KB
M X DEEH AR 3-15 1277,

T A EHEE, ZOL—REWIEE . VRE O B IS e T A 8D AT RE,
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RE Production Output Profile Over 24 hours September 28,2016

MW of RE Production Output

HiFT: JPS

X 3-15 2016 £ RNOA AN, KBHIZKHEEH

VRE |2 X 2 ZEE*IR D=6 IPS 1 2019 FFIZ3MW 7 T A R A —/L & 215 MW U F 7 LA A
VEMDORER S DA 7Y v RNEFE T AT L (Hybrid Energy Storage System, HESS)D# A
Z1To7 ABB VAT LA T 7 L—H T, 774 KA —/VIFM Pillar #:8ZEH LT
Do WNRIEETHRETOIEIIT TABA—ADBRINL, EWEENIY F 7 LA A4 BB
V3%, HESS A, AMOLZEMEILA E L, X TIPS 1L, BhENHEDT-DIZ, F
YNUHAN T ERHA LTS, ELICHAZ—E ROk hEAY=00  JYF—T L
L. EWEOEEBZRINL TWD, ZHHICEVBEDHT 2016 0D K 9 72 VRE 12 X 5 A H)
DORBEIZE L Ty,

#AEE 41X System Control #2345 T %, Economic Load Dispatching Control (EDC)% 3 A L
TEY, AUy bA—F—IZHESZEH L5, BEIANIL RE, Rockford, Jamaica Energy
Partner (JEP), Borgue DJIETH %, FEM = & D Heat Rate 35 KL OVREHIiAS & 5455 5 W T L E
RRHZEHT LT D,

JPS X Amazon Web Service (AWS) Z HW=KR Tl 27 L% A O 44T 2022 FI2EA L
Too WEEGREGFHL, PV ERDNOHNEEZTFHL, A=07  UHF—=T O
EHAZER L TWD,

—J7. A% OB Integrated Resource Plan (IRP)IZHE-3< VRE MDA HED 654
ZHUTIER U BN 72 B 2 EAL X R & 2 D 7= D OFEE NV EIT 72 %, 51, VRE @ IPP I
x5 % EEM T A 7 L (Battery Energy Storage System, BESS)<CHEZ) 5 /1 i fE k1 3K D 1T %
BB OBE S LEEEZ DD,

JPS [TRALFEE DR 24TV, A > 2T o FIEAERHTH RO St. Annto JI & Claredon D5
JAHIT, BB St. Thomas M. St.Andrew |, Portland M OEEFRAFIT (K] 3-16 D IR tAfFIT) THE
JEARTRE LI RDZ &R LT,

35



LXK - hERME AV I LETIRALXF—HEETOS Y
oYz bEXRETREE

CORPORATE ARFA

LEGEND

Sub:

oo a

%
$9kV Lines
W

HiFT: Integrated Resource Plan (2020 Draft), 7R3 A 2T o MNEAERHICBITHBER T DOFELWMEFTC JET B
B 3-16 Zv¥~<4A4HhdD 138 kV+-69 kV Rk

3.1.8 EEREEAXDHRRK

Tx <A BB WT ‘%ﬁk%@%%fhw\/y%ﬁ:wwnX®gﬁa@ofwéo
JPS TR EBEX R DT DIZ 2010 FE D A~— h A—HF —ZE AN L#EXRZ I L T\ b, L
LADWDN@%%A@H%%%@\@%i%%@ﬁm%éoﬂ&mmmmmnﬁiéb
VAT AV RIN—RAT A VHERFD 2018 D 26.5 %nrH 2021 FIZ 28.3 %L HERK LTV
%, /XTbﬂxﬁﬁ%Wikﬁkﬂ%“@%%#%U BREHENE NI S HIZIEE
D3NN 2 HEAEER D IRREDS B

WEMNRO—BIET 572D, 2022 4F 11 ADHE 2 [BlE I F—IZB8W T, RN OIRBEHE T
DOFEEER L WEETORESCREBNEORE T 3- 1OV TR Z21T- 72,

node 1 line 1 node 2 line 2 node 3 nlpde 5
I Ploss1 =0.05 Ploss2=0.05 I _ | &P15
> \ -Ii
\
| - | - I \ /
/
P1=1.0 Pu=0.3 P2=0.6 N S
Pilferage e
Power PU2 et

Pilferage Power e - -

HIFT: JET {R5%
B 3-17 REEMBITIZEITHREEEDET LA

3.1.9 A# - $BEEN

TRETHE, V¥ ~A DB 2HAETMRET RV —EHA, A x/LX—Hfett I CBES 5 C/P
K02 OAth BEELAA A it_m%%@mﬁmkﬁﬁm@kﬁ%\ﬁfé 55 2 RIEMTL(2019 47 7
AMETOR=RT A FHEIZBNTAM - fHEkEE ) OFE A T L 72, TFid MSET, PCJ
AR DI ES L OMHRR XL 2023 4E 3 HFEMO A T4 UHHE, BLO 4 H OAHHERIZ
C/P IZHeBR D b, WRZFH LT-,

(1) CHIANDIRLX—EHY 2 —

Vx A DO X—t T Z—O/MERBEREKIIE 3-18 DiE Y TH B, TSR OFEMIX
U\[Sﬂ‘— F@&)ﬁ_o
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Policy makers

Electric Power Related Companies

Min. of Science, Energy &Technology

(MSET)

Energy Division

+ planning, development, supervision and
evaluation of the energy sector based
on energy data and statistics

Program implementation division

* IRP development underthe program

Energy management Efficiency program

(JICA, IDB, EU)

Jamaica Public Service Co., Ltd. (JPS)
* Integrated electric utility and the sole
distribution company in Jamaica
One of the largest customer

Jamaica Productivity Center (JPC)

* Organized by the government of Jamaica
(G0IJ) (under Ministry of Labor), Jamaica
Employers’ Federation (JEF), and the
Jamaica Confederation of Trade Unions
(JCTU).

Conducts policy studies related to energy
audits, consultations, and the
introduction of ESCO projects.

HAT: JET 1ERK

IPPs

Wigton Windfarm Ltd. (WWF)

* Wind, solar, and hydroelectric
power producer

Content Solar Farm

+ solar power producer

South Jamaica Power Company (SIPC)

Jamaica Energy Partners (JEP)

Etc.

Generation

Procurement Entity

(GPE)

* Procurement of
generation capacity

Consumers

Consumers
* Enterprises

|« Households

*  PublicInstitutions
... etc

National Water
Commission (NWC)

Operate water supply
business in Jamaica

318 SARAADIRILFT—EH2—BERER (2023 £ 3 ARR)

(2) MSET

MSET 13V % v A A DOTRVF—BER, ik, HElORELZH > TS, FRZmRrLFxF—F
— Z WA EED < =3V — 4 B ORISR E , B | B - Bl & S L TS, FE 72 Energy
Licensing and Administration Office (ELAO) CIELFFal FI3£# 2 1T> T3 ¥ . Jamaica Public Service
Company (JPS)=<° Independent Power Producers (IPP)S3£35 2 B L T\ 5,

NR—=2 74 VFEIZHBWT, MSET TIZOABRNE, BB OEMMEARRYE, FHEENONE
FHEC A BT OFE, @& ) FEICEET MMM OEEAR R, @@= x X —FiE, &
A D2 ENE, BHFEEOWISMEOHER L Vo B N FEDOEEFmOMRE, @F— R/ X —
BONITER D HIFEREEE & BB - S PR, OFE (4R 2 IEH PR T — ¥ DR & o
T NS D Z LN otz, £72- MSET & OEIATIX, ZOME = RLX—48D~ R X
— 77 Hifil(Regulation), 7Y > ZHIEORES ], 7 — & #fi, ESCO FEDE AL
WTHBEE LTE T bR,

2019 4F 7 AW CTlE MSET @ Energy Division (21342 14 £ OB 1N F 0 | MEEKIEEK 3-19 O
W Thot,
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Permanent Secretary (1)
|
Chief Technical Director (0)

I— Executive Secretary (1)

Energy Division
Principal Director (1)

Electricity Division
Senior Director,

Electricity (0)
[ [ [ [ [

Director (1), Programme Management
and Administration

Executive Secretary (1)

Technical and Support Energy System Project Implementation Energy Economics Director
staff (1) and Conservation Branch Senior Director (1), Regulatory A’ffairs
Senior Energy Director, Project Energy Economics @
Engineer (1) Management (1) and Planning
| [ — !
- Project - Senior Economist (1)
Director (0) Coordinator (1) - Data and Quality Secretary (1)
- Project Financial Control Officer (1)
Management
Specialist (0)

HUFT: JET {ERR
B 3-19 MSET Energy Division O#E#EE (2019 £ 7 A B H)

RIEE DR OE D D7\ W ERK)ThH %, Chief Technical Director |3 Energy Division DIk &
ICEHOEID U TEIT>TND, TRAF—HUOFMFEIT44C, RE & EE¥EBIL 14D
HUFENHE LT D, BEITAHZRHEEEZ I 3I—LTEY, ABBRRRELTWD, 20
BEOERRAE L1 4L WDH, = /LF —& Pt (Certificated Energy Manager, CEM) <>, =%
JL X —72 Wi 1(Certificated Energy Auditor, CEA)YDEM = H T 2B I1Xk 579, HEMHWRMAD
ROWERENEREIT> TV DEELH D,

MSET OB XY v~ A B BT OLHE BHHE, MSET ¢ Department 5 J O Division BHE, <
Y~ A JAEPENE R 2 —(PC)FEMBEBI OBHE , At OWHESF 2 523 PTEETdH 5. MSET T
BT AN X —BWIHERE =RV FX —DERERT—7 v ay T BEIFT—ZBBELTEY,
WHENESLSINE OEFLIT HR Department 237> T\ 5, F 7o OMHMEIZES L Cid4&
Division Manager 23 & # % A L, S I1IZ b Division Manager D7&G823 2 T & %, HR Department
& Division Manager @] CHHERSE DO HIL 712G S TH 57 MSET BB O ES
AR 2 R T D IR D BT HRINENLE TH 5,

3) PCJ

MSET 2 F DY % ~ A F1 4 HAfE(Petroleum Corporation of Jamaica : PCI)IE 1977 4 6 A IZF% T
L.V x ~A I OAMERBREZIT > T2, 1995 FITIXZ D FEHEDMEK S #U National Energy
Policy 2009-2030 %R L7, 5 2 IRIEMIREA(2019 4F 7 H)Tl, PCJ 7 Integrated Resource
Plan (IRP) DIKE, AT R/F—2Wr. BUFEBITIRE OREJIBIF 41T > Tk v | EE 4 F X
44, REFINFEIZ6AEELTW(OL CEMEAEEIZT4), LL 202044 H 1 HiZiZ
MSET IZ#E& S 47,

PCJ ITIZ R T —HEMNRA->TE Y, IDB 2 IRP FELHE., UNDP 2 ESCO T4 F0i L
TWi=,

(4) MSET (PCJ #&#)

L@ Y . PCI 1% 2020 424 A 1 HIZ MSET IZ#54 S 41, Permanent Secretary @ % & Energy
Division & Program Implementation Division 2355 S 4172, [FIIRFIZ Energy Division WO AR T T
3 VORBEL BIThI, 2023 4 4 AR COMBEIER 3-19 B3 LUK 3-20 D#@Y TH
Do
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Ministry of Science, Energy and

Technology (MSET) Permanent Secretary
[
\ |
Program Implementation Energy Division
Division Chief Technical Director

}— Executive Secretary

Principal Director

[
Energy Efficiency & e | ecrwinry Director, Program Management and
Conservation Unit Administration
Senior Energy
Engineer [ [ ]
Director of M Director,
Director of Energy Renewable F'etrt_)leum Sty sanne Dlrecto.r, Regulatory
Conservation System Energy Inspection Officers (4) Energy Econ.omlcs Affairs
and Planning
| |
= Senior Economist
Source: JET =Data and Quality Secretary
As of April 2023 Control Officer

HUFT: JET {ERR
B 3-20 MSET Energy Division D#E#:E (2023 4 4 A K 5)

Permanent Secretary
Ministry of Science, Energy and l
Technology (MSET)

Program implementation
Division
Chief Technical Director

Energy Management and Efficiency Project Management Office
Program Project Manager

Program Manager
Procurement Specialist
Financial Specialist
Project Engineer
Environmental Specialist
Transmission & Distribution Specialist
Generation Technologist

HAT: JET 7ERR
B 3-21 MSET Program Implementation Division D#B&iE (2023 £ 4 ABK)

(5) NESoL

NESoL (X 5 L, AFfis m@éizwf«—; Wr 24T > T8, 2021 45| ’Fﬁ‘%%’émto
RE % H W e G BAL OGS LR ITEE L < | BIROMERFE B O a X M H REWE, #i5(C
FOENFEEESITREY I TV,

(6) % D fthBSE R
® JPS

Jamaica Public Service (JPS)! i/’c\é\ BRFEHETHY, Vr~ADITBTLHME—DORE
HEXTHD, FAFIIRE, XE, BELXITHIED, EEO PP OLENEZEALT
W5, BHARDIALRA S & %lﬁ@%ﬁ BRI SAL(EWP) N IL[F TIPS DK 80% %
AL TEBY, ZYOKRRIL, Vv~ A DB EDEDOBRENRA L TV D, 1,600 A
UEDHBZ#EMA LTS, IPS IFX—RAT A VAR T, TRV F—3 v 7 A(&E
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(7

- B, A AKT), RE I K D2 FEHFEOLZEMED M LR E B, XEH
JEIZBIT D REEA L RFLOLERZ2EN, FLrES2EIZ R % BB LU Time of
Use (ToU)EAIZ[AIT 7o A~— b A—X—D% N L E/EEO RIE LEOMBEZ 2
TV /=2, 723 Wigton Windfarm Limited(JB /1, K. /K13 EFH#E). Content Solar
Farm (Parque Solar Content, K5 EHFEE)E O IPP (X, JPS & O
(SCADA(Supervisory Control And Data Acquisition)7 — # O L EFLEHE MM X 7 A
(BESS)DEXEF)WIIRED B 5,

GPE

The Generation Procurement Entity (GPE)/Z 2020 4= 1 H &2 LV %L S L7 5k T
IPP 3 JEE L 7 BB E ORI R BOMEL N EIAT O L0 OB TH 5,

NWC

V¥~ A 71 [EFKZE B2 (National Water Commission, NWC)IZ, 1980 £EIZF% N Sy v
~ATDOKEEELZT>TND, X=X T A VPlER R TZR X —HMR T r Y =
7 MIBET 584 IV TS A XX —2 2 RHcHEE T E Ficnrz, £
TRVF—EHOMAS A L TE LT, EE H TORIA T F 2, 4
NL—v g AFy TEFRLTHRLWE DBEERH -T2,

JPC

U <~ A T APEPEAS (Jamaica Productivity Center, JPC) XY ¥ ~ A A OAPEM: A E %
HEHE3 D EFHBI T, ¥ v ~ A D EUH(Government of Jamaica, GOJ), ¥ v ~ A 7 JEH
Z5 3# B (Jamaica Employers’ Federation, JEF), ¥ x ~ A 71 % @ #i & # 4 (Jamaica
Confederation of Trade Unions, JCTU)?D =& CHEpk S L D4k CThH 5, =L F—2 W,
YT =g ESCO HEE AR LBORMAEZTT > TV D,

AEE

V¥~ A F1ZIX Association of Energy Engineers (AEE, K[E Y a2 — 7D NPO TH
TARNX—HMFEOEREIT ) OZFRH Y | WA TIEME—D CEM, CEA BiEHK
BThs,

ftt K F—DZFRER

NR—=A T VHETIE T Y~ A DIIBITHE R Fr—oX @k z8Hlcce 7V o7 Lz,
£ 313 ICFEOWMELEF L DT,

% 3-13 fFF—OXEREABME (2019 F 7 Al R)

ZJavzyk Fr— nE

EIRILX—135ARE |IDB.JICA.EU,.CIF |BiER. A RBRDEIRILT—HEHFZE AMBREDXIE, CP

1% PCJ. X1B%E(3#9 40mil USD T. 2018~2021 £FTH7O>x

IhTHB,
Bhwy5—7n45 5L |IDB PCJIZ&(F5 IRP REXE. RE EABK(BE EMHERE). TV
=7 DEK(PLEXES ZERALEIRILF—FHEILE), EIrE
W EIRERDEA
IOz ok iR ELNTaoTa—FEEEE)REXE
WIKIRE I 7)) T470 |UNDP ERERTHDEIRILT—BENREIE, BSI ~D PV ERRFIZHRS
P/ ERAMRSAUREXIE. ESCO FXBAXIE(PCI ~DHEM:)
Street Light Project CDB 7~HA

¥ 1: EU IZ European Union DM

£ 2: CIF X Climate Investment Funds DM

11 3: CDB I Caribbean Development Bank D
HiF: JET 1ERR
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3.2

RESN EETBERBORE (v <1 h)

3.2.1 BT REHNE

a7 MRS S AEH TY v~ A DB T RENEZ L TIORT,

(1) EIRILF—HHE

s AHTxpF— MT BRIFENT T T2 MR RO 5 2, Hxxr¥—0nH
AR 2 iR

« HTRF— E@%ﬁ_Mgﬁ s ORRRS - 125

. B s TRALF— « v R AL K« AT L (Building Energy Management System:
BEMS)% % & {048 T )L % — BARERUIC LB R IR OG- 125

o BT XNF—0HEEBUCHLERBUR - HIEOKRET - 175

« ATFNLF— @E@%ﬁ TR NI B R T DR E

o BT XX —IREDLAMEREIEIZANY . OJT, AFRHHES D I

. BITRAXTIE D A BRI RORIEL 20 R L

o B pAX—HETo Y= NERICHIT RS

o AT HRVX—AEERTRELCEOR - GIEOREICHIT RS

(2) BAETRIRILEF—EA

© BAEWRETRLF—OBEARRELFZHT D OICKLELRBOR - HIEORE - 85
« BEWRET RLX — OB A BAREIU LB NA RGO HE

© BEFRET ARLX IR D AMERGHEICAIY . OJT, AFRHHESE D i

© HAEMRET AR IR AMERBIROBGE L O RE L

o HAFRTZAAX—EAT Y= NEGIZAT RS

o EAEWRETRAFX—HABIRFEHE TRE LCBOR - fEOREICHIT RS

3.2.2 S IMNDEFIRILE—/NF 2 AKiR(2021 £F)

Ty~ A DR TRNF—NT o Z(2021 FE, MSETIZ LD &, —R=RLF—FEEK 9

FEANZ L DIEABRELTH D . K 65%D3 i L OVA MBS DT\ 5, KIRHT A 2R
LT, mm%#%%ﬂ%%#b%ﬂﬁiﬁbﬁm 2021 ATl 23% % HH TV 5D, B4

AHE T R X — DG > = T I IRAEIEE T S A A~ A 8%, FEFEM RE 23 2% & 72 o
TW5,

TRV F—HRER P OV TIE, K TIFEEIT~D B NIREL D) 68 %S KIKH A 7% 341
BETHY, KITBEROEERNRIT 46.3% & HmIREWZ 5, 7, ERED AL
254%& m< . ERES— TV, BIERSETOT R LVX—BEIINL, /T 7 =L a AR
FIYBREDH DL O EHEERT 5, BMATOA MRS RIEDRIT 882 %A L~V L L&
HETH D,

TRNLF—NTUARIZHEDL, V¥ ~vA IO RNLFT—N"T o270 —X%K 3-22 (IR
KR
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11 11t 14 14

®Production | ¢Trade

Primary
Energy . Crude oil Natural Hydro Biofuels
Supply oil Product Gas & RE & waste

18804

497 Lazes 331 [

Loss E Loss
Loss <

. Eff. Net Eff.  Power
Refinery gs 20, | 463%  plant

T (i

FC/PES qzb
=71.4% i l |
Final [ :; i: -L

Consum . : . .
Industrial Residential Commercial Transport Others

| 3372 1579 Q1355 Q6676 M 445 |

ption
13427
HT: Py~ A I DT RIF—35 252021, MSET)Z (2 JET 1B,
3-22 Sy ADIRILF—/\52A70—F](2021 £, kBOE (kilo Barrel of Oil Equivalent))

BAETFES A N2 oW T, ko VX —HE EO 5 B 258 o0 B (2 CTailsLin A Ao,
WNTEEEH(25%). FIEH(12%), EBH10%) & 7> T b,
AEEORMTHDEH OB R T TiE, BHHBEESERDO 67%1E5H - FEH
PHTHDOLNTWDZ EnD, RAESHOE T XRRICEL L TRV ML ERH S, (K
3-23 &)

Industry Residential Commercial Transport Others
25% 12% 10% 50% 3%
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

HFT: Py ~A I DTRILF—35 2F(2021 MSET)% H 12 JET 1ERL,
H 3-23 SoVAHDREHEBIRILF—BRE(EI75—3]. TRILEX—H5H1, 2021 £F)
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3.2.3 Bl #%ex15 B

NR—=2 T A VRERER, HINBIET XEARF, =3 FXF—R"T7 o270 -0 3 S& KTy
MUk, AL REMETE S RE b LI R VX — DL & B x L F—DHERE X
RUTHDHZ EVRERINT,

ffC. VRE O KEE A O R DL EE A = R/ —HEEIC B 2520, B, BOR .
FIESERRELE LTRERVICR o7z, R E LT R -4 ONEE Y v~ A I ~DOEANE
HRIAH & L7,

£ 3-14 SH¥IMHh~ADOEBERIER

1 | AR —HiE

I | =R —n—Rvy 7 & HEERE R )

2 | B — H R LR - B 4R S

3 | AT INF— T o= iR

4 | BT X— BREFEBA~DO NM BRIV —7vay7]

5 | A= ¥ — B FEBUC LR BOR - HlE [ 5]

2 | BAEFRET X —EA

1| R T L R (42 5]

2 | K& VRE ¥ AZLE BT [H2 2]

3 | vArmnr Yy Ra w7 MiRE]

4 | BARTRER LR A RT3 ]
5 | WASEBUCHI B IR S /23—

3 | BE~ORERE/ I —]
HIFT: JET 1ERK
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dbsk - hEgkithig H :A%‘I*)L#‘—#&i’éfu ok
TavzY FEEETHRE

3.3

Hifi#ges (¥ —\'7473)

3.3.1 HEIR)LX—A—Fvy TELEBEEBEE

(1) EIrO—FTy TOEE

T~ A BT, BAFREOEARBIRDLT —Z BN T=d U 23— Mo 5 %
NN R A FHEBEE BE [ Consumer Guide Energy Efficiency, Barbados Renewable Energy
Association (BREA)] (K 4-7 ) ZTEH LE - REA= v — N~ v A(FEHZT)ZRE, 1
RERLDOD, HERIZOWTHEE L, 20233 ARICFEMINZF 2EE =R T —7 &
2 v FIBNT, BB XX —"T 2 AF— 2 (2020 4, MSET)% & H L->> MEPS #A
(ZEd, w0 3 HER)ICHE D 2038 F L TOH =R — N~ v 7 (EIHE EHIEE,
BRI A RO Best Available Technologies (BAT)%E & & T )2 DU CHREERH - 5 21T -
2o 7eb, [Au— P~y ZTI3EANHEREOKN 61%% DD ERAER T 2R & Liz,

° TR F—RT R FED  RRIRFHY = R L X — B i D 2L

2010 A & 2021 FFDO =R F —{HEREIG(— R RPEN— )2 i35 & EBIIHE D 5%
WAL TEY, £72. 2020 FE0>BITKRH A DFEER LSOV E DR STV D,
2010 47 & 2021 FE O 7 Z —Rl= R X —{HEEIG (IR R EAS—2)TlE, g 7 ¥
=R O%EIN L TV D DIZx L, EEROREDSFOZ R LF—HEESTOTRBETL
TW5, K 3-24 (22010, 2021 DO R NLX—RT U ZARKMSET)IZEKE S, TR/ —H
(= r X =R, B X —R)ERT,

Bio/RE Coal
7% 1%
Electricit
(:rir::ryy Oil products
54% <2010>

energy basis)
38%

Other Residential | commercial
2%

Natural gas ,Coal
3% 3%
Bio/RE
7%
Electricity <l psrguc/iucts <2021>
(Primary ° Commercial
energy basis) 15%
33%

Residential
16%

Other
3%

HiFT: MSET 7 —4% &12 JET 1ER%,
K 3-24 IARILF—RE)-EI3—H(HBE)TRILF—HEBE(—RIABRER—-R)DEIL
(2010 £F( ). 2021 45 (T E))

LIFDFE 3-15, F& 3-16, F& 3-17, & 3-18 (2 2010 £ L 12021 E@:z\/w@—rﬁ%ﬂtiﬂ
(EEBERN—AB LR R R — ) 217, 2010 4 & Bl L 2021 4F O ) 55 2k
@%ﬁﬁ%<ﬁ¢bfn5:aﬁmwémto_ni%@4f%wx%%&w%x RES
HENRENWLDOLEEZ BND,
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£ 315 2010 EDOTCHISHDIRILFT—HEERR(EI2—5]. ZEHEA—X, KBOE)

Industry Commercial Residential Other Transportation Total
Coal 159 - - - - 159 1%
Oil products 3,072 330, 327 335 5,460 9,524  74%
Bio/RE 418 533 228 E E 1,179 9%
Electricity o
(Final consumption basis) 654 702 679 4 1 2,045 16%
4,303 1,565 1,230 349 5,460, 12,907|
Total 100%
33% 12% 10% 3% 42%| 100%

HiFT: MSET 7 — %% £:12 JET 1B,

: 316 2010 EDOTH¥IAHDIRILFT—HEBRR (V23] EH—RIEER—X, kBOE)

Industry Commercial | Residential Other Transportation Total
Coal 159 | | | | 159 1%
Oil products 3,072 330) 327] 335 5,460) 9524  54%
Bio/RE 418 533 228 | | 1179 7%
(Primalrs:re:;::g;basis) 2,148 2,308 2.217) 49 1 6718  38%
5.797] 3,169 2,772 381 5460 17,580
Total 100%
33% 18% 16% 2% 31%) 100%

M X —NTGUARIY | B TFENE =304 %EREULIERM,
HiF: MSET 7 — &% 4512 JET 1k,

£ 317 2021 EQOTCHIAHDIRILFT—HEERR (Y25, ZEHEEA—X, KBOE)

Industry Commercial | Residential Other Transportation Total
Coal 497 E E E 497| 4%)
Natural gas 518 E E E 518 4%
Oil products 1,405 346 518§| 67| 6,676 9,012 67%]
Bio/RE 266 236 387 366 1,255 9%
(Final co'i':ﬁ:n”;'t‘i’c’m basis) 686 773 674 12) 2,145 16%
— 3,372 1,355 1,579 445 6,676 13,428 e

25%) 10% 12% 3% 50%j 100%)

HiFT: MSET 7 — X% £:12 JET 1Bk,

F 318 2021 EDOTHIAHDIRILFT—HEBRR(EI2—F]. EH—RIEER—X, kBOE)

Industry Commercial | Residential Other Transportation Total

Coal 497 E g E 497| 3%|
Natural gas 518| E E E 518 3%
Oil products 1,405 346 518 67 6,676 9,012 54%)
Bio/RE 266 236 387 366 1,255 7%
(Primaf;e:rfgfg)’,' basis) 1,757 1,980 1,726 32 5494  33%

4,443 2,561 2,632 465 6,676 16,777
Total 100%i

26%) 15%) 16%i 3% 40%) 100%)

T RAF = NFGURRIY BT ELG ) =39.0 %L FE ULIEM,

HiAT: MSET 7 — &% 32 JET {EAK,

BHEEY A FOETRIBRDEETNTHONTIE, Ky —AD L ) ICEERDRN KL
EL TV BEEICIE, REHERXR—ATOFMER RS TH D, WV, BHHERGEKIEE
R—2)D 2010 F-~2021 FOEEF LD L, BNEKD AAGRIF+04% I TH D
DR E Tz, 2010 4E, BEOY 2021 FEokv VX —RIEIIEEE,. BXO. AAGR %
3-25 12”7,
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(GWh) 4,000
3,000
2,000
- I I I I I I
0
Industry Commercial Residential Total
M 2010 m 2021 —
Industry |Commercial Residential Other Total
2010 1,111 1,193 1,147 24 3,475
2021 1,166 1,314 1,145 21 3,646
AAGR 100.4%  100.9%  100.0% 98.9%  100.4%

HFT: MSET 7 — 4% 12 JET 1Bk,
H 3-25 oI/ HDENEBEEDZEIL(2010 £, 2021 F., o5 BREEE)

2021 FEDE N IALHE EONRILR 3-26 (RT3 0 RAEDTF(GREM + 5 ) 67 %,
PESETEF DN 32 %% D Tz,

Residential
31%

Commercial
36%

HFT: MSET & — 4% 312 JET 1Rk,
3-26 2021 FOOYIMHDEBENEELVI—AARZREER—X)
° FHFTHESA
> RSB HFEEAE

Fikor s 2 —RHlEINEEE, BXO, £E2 % —5] AAGR % %2, 2038 £ TD
v 2 —RIF/EAAE LTV, ZOME LA T R R DRI 7 — A (BAU, Business
AsUsual)& L7z, £ : AAGRCGEHH)=4+0.9 %, AAGR(ZFJZEH)=-0.01 %,

>  EERERO MEPS A Bl & RIFAEE

HAERE) T OFEER O TR HR=1(EE Index) & L, #5&0D BAT Z5E LoD
4.32 ()~Q)= M), THIN/EMER 72 MEPS O & EiFZ2iTH> b0t L, £ 3-198
TN & 327 oY AE LT,
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% 3-19 EE O—FIyFICBLTHEELT- MEPS O##(Pv<(Hh)

RERA FEA RER XHER XHER 2 EBA
AEE =R fREA =R HREA AREE

Present 1 1 1 1 1 1
2025 2 2 3 2 2 2
2028 3 25 4 25 25 25
2031 3.5 3 45 3 3
2034 4 5 3

1 FHEBROTLR DT 3L ¥ —2h RO EREITHTHE TEARWDS, FEEH MBI OW ISR E A BGEERME s Tk
D, ERIERALDOR N KENEDOEFETELT,
AT JET 1ER%.

EE Index EE Index

Present 2025 2028 2031 2034 Present 2025 2028 2031 2034
—ZREMLEE —XERZH REMEH —EBRZHEH —EBASRE

HAFT: JET {ERK,
3-27 EEO—Fvy7IcELTEELI- MEPS O#RB(ER - REM. 6E: £5H)

® EEn— KR~y 7oOREME
2030 (BT 5 ESITHIRE K 839 GWh(E = 3 FH) 33 %. % BAU),

2038 T BT 5 EIIHIIRE TR 1,458 GWh(E = %347 55 %, *xF BAU), N
¥ C 873 GWh, FFEH T 586 GWh Th 5,

> RN X 2B = R EEREIA I, 29 35 %, WIEJE 32 %, A 33 % TH Y, 1TIF

gllju

S

% Th 5,
B 3-28 (T 2038 AERFRTO T 7 & —hll & BB THE BRI T > v VIS 28T,
3%
8%
» AC (Commercial)
13% Refrigerator (Residential)
Lighting (Commercial)
Lighting (Residential)
20%

Refrigerator (Commercial)

24%

m AC (Residential)

HiFT: JET 1B,
E 3-28 w94—5l, #BBAINEHHEEEHIFERT UL vILEIS (2038 £F)
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FIEH ., EHEHAOKY 7 2 — T8I D EH5E50 2038 T BT D = R VX — el Bt B
3 320 10T, (BUROKMIEO T XL ¥ —4h% % 1(EE Index=1) & L7=5i4))

* 3-20 RER.E(2BAEI/F—DOEBIBOIRILX—%FE(EE Index)iXF#E £ (2038 )

RER ZRERA RERA XBR XBA

ARE 225A FEHH 225A Jiclil
EE Index 3.1 2.6 47 2.6 2.9 2.5
AT JET 1ER%.

B 3-29 (ZFp L7z EE v— R~ v 7(RAZE)IZEIT 5 2038 £ E TOENHEEOH
BWART oy vERmT,

(GWh)

3,000

2,500
2,000
1,500
1,000

500

0
2021 2023 2025 2027 2029 2031 2033 2035 2037
==BAU (without EE measures)  ====With EE measures

HiFT: JET {EAL,
K 3-29 AL HhDENHEBEHIFBRTUIVILRES S, 2038 £FT)

(2) BEIXRZH(V4+—I RIL—)HER

PNV R ABUNEEY) 2 G2 Ik L 7= fli 58 =R 2 Wi(D + — 27 ZAV—FHEREREE 1 FE
TRT—7 v a v FITTHE L72(4.3.1Q) &),

(3) FLEHEMPVEIARARK MY BAREEZSD)

Py~ A BTk TEZET R F—EH(NEP) 2009-2030) (2HW\ T, H =% B & LT 2030
FERS TOTRNLV T —A T T 4 % 6,000 BTU/USS) & 817 TV 5, 2021 SEDHRHTT — 4
ZE, ZNE TOHBIIR 3-30 ITRTHY | =RV FX—A 7 3T ¢ BEERIC AT
FEIZHEH L TWD Z LR TE D,
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Energy Intensity (BTU/$)

25000
20000
15000
10000 ‘
5000

0
2005 2010 2015 2020 2025 2030 Year

HIAT: 2009, 2012, 2015, 2030 4Ei%, MSET 7 — & i i, 2021 47 — 4%, CCREEE &7 — &% F£1Z JET 1Bk,
330 CHVAADIRILFE—ATUOTL DR

RAEGT 255 LE L EE o — Ry 7IZBWTC, Yy ~A b CTIHEBEICEAINLTWD
MEPS(=7 2 > (RIS X4 D E IR F| & BT OMEMEIZ DWW TR S 21T - 7 (7 : CROSQ
HFTlX 7 22> MEPS |3 COP=3.0 (EfIEHR) & 72> TRV | Mo AaniEisd 3 E L=
FZENRE~OBIT HIES),

7 3 B#s~D MEPS H A%, B2 58 = MEIZWNT 72 BIIRE =R &R =R ~D
B0 $AA 2 et L72E SR, 2030 4REIC 31T 58 = %34 42 %(xf BAU), E2ROEEE ) &L
92,200 GWh &7e o7z, 3£ 321 ITERE SN D REBIME =R LT OE =321
ZRT,

£ 3-21 ENMEIRARE /" DNVAAEHFSNAZIEIRDR

BEE EMMETRRERYHEHA HFSNIEIRBR
. F—H, OA BERR, ZAEKGF~D 290 GWh(ZE M + 5 M
i MEPS 3 A +EEATEED 1 FIHIR)
- BUKLI = XA PO FEEE | 220 GWhCER H + £
" (BEMS #H A% & 1r) FHD 1 EEI)
N T 170 GWh(Z Rz I+ 385 1

H ENTAXTATEORA T 1 HHI)

50 GWh UL E(W B TEE &
i B REFIE B Ok WHRRE, TAM—Y B

TR OB EEE T T2)

HAAT: JET 1ER%

3.3.2 BEIRIIX—BEERERRICHEDRRE - Bl

Brxu— Rvy A TEEES) 3 HREEHR, mEE, BIDIZE S MEPS 05| & 1T 8
ANZHE LoD, AT RN — BERBUILE R = VX —{HE R - HINICER D RETNE -
FEREIZONWT F AR T —7 v a v 75l L T FORE 21T- 72, ERIZIX,
43.1Q2) BXV 432 0RRHANETH D,
o EEDEN
« EE3IHAEA~O MEPS OEBFEHIT| & LT (22, mEE), B X0\ AP
HEI)BHIMEBEHB AR LA r 0 — R~ v 7HREFICIEL, BAT & RIEZ SOk
HmE O ORFT 2N A, B =BTk - B - RIS RO EREN 2% T
HY ., BHERET MEPS 05 & EiF SEAERRES LT,
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c EHIT, FHMMIBT L2 RNANF RV AL ORI EREICLER
BEMS(Building Energy Management System), FEMS(factory Energy Management System),
B L, FiEH HEMS(Home Energy Management System) D% & 2 #25 L 7=,

3.3.3 EIRILX—HETOS Y FATES

B R HEEIZ AT T = k= RIEEN D PDCA A 7 W TBURIE ~E = R GHINI R~ L
Ea—/Fxy 7| )T Es 2 —HNRT R VR A MNEBIOERAIRET 5,

RELESNDZ_REEEHDEICOWTUL, Z UV —rENL - Fryxs & LTVRFBLIOA
VN—X AC O, BEMS {EHIC LD = x v REBOEE, EEHEMOE=x /7 —
YEMRICAIT e e Y = 7 MR ARG A O R RIFEHEE) L, U v A TITBT
LTV =N s BT IVOEEIRET D,

THRHICELEINDREXFERASEICOW L, AEE, B, =7 oS EEs XL X —
HEE O @R, BLO, Wi, BRI PEREIN I X 58— 6 53R F i % F1 B
IZAL DD, HEMS EAIZ KX 58 =R EORRGE, MR OFIG /A (O KIS IEEHELE) L |
R FERIE © R E T MMEEOHEE - & RICHIT =X EEZEST D,

FEEHANBHICONWTIE, F—EAKERTOZRREH, BLIO, (F1 A=Y —7
3 v TR L) OB EORIFI, FFICENTREORE WA S (BLOT7 7)) - E
— BEE~DA R HEN, T DOENFEEA— 2=y e LD 2T, =L
F—IHEHIR 2R ERR L LIZ FEMS 28 A L =3~ REBOE KBRS T 5,

X 3-3112t 7 % —Fili = R L X —~ KA AT LB ATEORRH AT,

BHEFT—F |

LED B VRF/
;;;;;vf AEE INV AC INV AC
rx==N][] 7s==/=S [ ~= /=~
I Industry /| | Commercial | | | Residential , Other Total
T = L = .
Refrigerator I \ 290 1l 1 145 I / 539 | I 975
Lighting L \ o It 324 / ' 250 | 667
[ S e SRS S yd
AC 1 o2 1 b fossel 1] 84 | 30 734
— | I M | Il M | I i M
EhE ! LN == i
gy Other 1 428 | 89 |1 323 840
————— Tt 1 |
/INV Motor | 626} |, Dl : 626
Total ! 1527 1|1 1118 1| ] 1,108 | 30 3,873
N o - - N o - N o -

? | t L
SERBEOIARATHR J1)—2E Lk RED R R FRIE
/FEMSME A /BEMSMDE A /HEMSMDE A

T PRAADHEHNT L, 4 b5 o0 R A fdek

HIA: =X — "5 ZF(MSET,2020 4F)% 512 JET 1Bk,
3-31 oA HDE 52— - AEANEBENHEERGWh)EEEIF—~ADIRIPRVATLEARSE
Arxna— Rvy 7 TIHEEHTHEOENHEEHIRAT Vv ¥ VR REDFERNPE LT
B, EEHAEWOER b, U —2EN - TaTe s NMIETT BRI ERA A—V%
DIFO@iEsS+5,
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o HAEIN
> BRI (VRF, A > 73—% RAC)
T SCHIRILIREE Tk, B =AM A PV SR L TRV ESME O B SR 2 X
HEIMEDOIEFEXRE LTHAR, LOBRH V(LA RABEFRE L),
> ERERmEE, mahREE R BEMS

o IZHEW
> ARREB OFHHT E VIR ZE RS NEH TH L7, R THD Z L),
° HIR

> (KEEWM DA, Net Zero Energy Building (ZEB) % H g 4" (H23E TIiX 4 BEECTLL T £
T/ 5 ZEBALDNAIHE & OBUFIZ L 2 HINRETS#EOMEH V),

3.3.4 EIRNX—BERBICAITIAMER

2019 7 HIZR—AT A4 UREEZKZ, 2019 4 10 HOFE 4 BEM TIEIY ¥y~ A DITTH >
I AT T =0 vay TR L, BHEFHEIZ O\ T O 21T > 72, EE F— AL 5 [BIVEM
% 2020 = 2~3 HIZMFCHEL, T—Xal—DTEL AR L —varitEFzrn— K~
v T DA %EIT 572, -MSET/PCI5 4., NWC3 &SN L1z, JET IXLARE D AR H) 2 BFE e
i Z1T> TS, B g 7234 Liz72n, B TO AMBERIEE O Tk 42 g
< &,

Z D% JET 1% JICA L D s MiE X CFEROA L T4 UHHEQR )& 4l L7=, EE ([Z8i)
HHHEOMEEIZLL T DR 3-22 DiEY Th b,

% 3-22 EE A 514 FHEDHIE (3 M EHE. EMBRIRE

BHESAFIL =
COVID-19 MEN-IRILF—FEL |- COVID-19IZKZEAAREF. EHEE. O—FH—TE~DEELE
EE ~DFE £

- COVID-19 IZ&BHAEDIRILF—FEEDTIL- REBELE EE 5
DEEF T -1%E

- COVID-19 [Z&AHADIRILF—FEDLETIL-REL. B&LUEE
SHEDCE - RENZDLT

-  GDP.IRILF—FREf, —RIRILF—HEHEEITHES COHHE
HEFE DD H(E )

EE ST HEARMNEIMYMALIEE |- RE-EFEICETH3EIRILTF—~OIYBA-TmRETFTROEEIT
BIRINT—HEBE ITRILX—REA

- ZEOERNTASI I ORISEHEKEFEDEIREK, DvI(H
DIRILX—BERRELELY)

@Oz =5 —2ay - BBREMOMABLEIS1=/—1aVICETERLHE

HUFT: JET 1ERY
FREEEETETHST2D, Vr~A DB LA 74 UHEIZHEMED A r 2o —
JVTHECNEERT L. ERIZIZE SR o 7,

JET I ZVEMTFFBA®E D 7 EIIEMT(2022 4 11 A)NZY v ~A Bl & Wik o b, WHENE O FHG
ATV, R 323 ONAET2RIOE R HELZ LT HZ L & LT,
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& 3-23 EE FMEDBME(CYI M. EMERR)

WHESALLIL ERUE
IRIF—RARDAVREIRILE |- IRILF—IRDAVNBIUVIRILF—ZEOERRIZE
—2H - BERICHETERBEFHDOEN

- IRLE—PDEEEMAT
EEMEKRTREBOLE - EEMOLEEIIRE

- EBEMEKRTEEBEOLE

- KREBEEDEASH

- JU=UKFREFERLIZREEIRIDEH

EV OiHEFA - EVOXELEH

- HRICBETZEVHEONUREEENTS

- BEOEVERERSIVAUIFERFKRR

- EVA—HhOHi

- BRENIIARRIZBITS EV BAZEH
F—AOH—RAYILIZTDTE |- P¥IADI|ETET—200—RYIrIz7DENA
VAN —2ay
IRLF—HEESKEECO—F | - IRLF—NSURARIZCEDIRILE—HBEEN

<7 - EESMICEHEIRLE—MEIL - AT E—(EEC)H—FTyT
- EEBMICHBFTEIEIRIILF—(EEC)R—FTYT

- FEEEIMIZEITIEELIRIILE S HM
HIRELT42Ta—K - EEBREMICETIAIRILT—REOBRE

- EEBREVICE TS HEDOH(HhiE-6)

- FEFABRYOESETESLI(E 8 i)

- EECHBEOEEERFEICHETIRMYMA(HER)

HBEDOIT2=4—23V(RE. |- FBEIRLF—DHFORT—IRILE—DHER—RSIVHEDIRY
EE #i\#) kY
- FABIOIEAELE

- MOz a-AS—larEEN
- BFRBROMEEGZIZA=H—avIZ8T A5tE

AT JET 1ERR
H 1M EEWHMEIZ 20232 HOH L 10 HD 2 Hif. 38 324 DEFETA L T A LITTEML
77 #52 [0l EE WHMEI£ 2023 4£ 3 H 28 HIZ, & 325 DEETA VT4 LI THEME LT, WHE
DE=HZ Y T HEFRIIM IR B TH o7, 5 1 7] EE HHE T L2 &R Z2IE B L O Q&A
U A k% Appendix 3-1-1, 3-1-2, % 2 [A] EE #{& /%) % Appendix 3-2-1, 3-2-2 (27”7,

# 3-24 % 1[6 EE HEREOBMET v MAH)

BHE A 2023 £ 2 A 9 B 9:00-12:00(+ < 1 HBR)
2023 £ 2 A 10 H 9:00-12:00(> % < 1 HEiE)

BmE 3 & (MSET1 %&. OUR2 £)

Jag5.4 (188)

1. IRILXF—IRDAVNEIRILE—B R
2. EEMEKRITREBDOLE
(2B RH)
1. T—204H—BAY I+ 9T 7DTEVAN—3Y
2. EVOMIBHRE
E=RY T AR R 4.8(5 miEm)
HUFT: JET 1ERY,
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HERE 2023 £ 3 A 28 H 10:00-15:00(2 %< 1 HEEHE)
SnE 8 Z(MSET5%.BSJ 3 &)
PA=U N 1. ETHO—KFTyT

2. BRIZBFHEIRAH
3. BIREEEREL

E=A) DT IR 3.9(5 mim)

HIFT: JET 1ERR

3.35 EIRNF—BEERRICHELGBER - FIE

A 20l U SN L 7o = R IS R BOR - IR DR, 2 b ONS, BUIKEER(2023
3 ARFR)ZEH L oo, KFEERICTKIT 28 = 3 HEHEIZ L IR BUR - il f”%io%®%m

T EAE TR ET 5,

(1) BIR R
BAEE T RICEAT A AL FOBUREEHIL, LLTFO®Y Th 5,
L ESE-Ec et 8- T

> BrpHEIIEFT R LF—BORICE TN TE D L2030 i

B LHE T F BEE(=

INX—A T U T OPEDLIVT WD, 7 —Z I UL, BEE R

VA TR HERR STV 5 (2021 FFEFERET — X)),

> EFETXRFHEE =XV TR) —(RENERN—A T A VB TR LN

foOFEFTHB,
®  MEPS/ TV v 7l

> T7 ol HEEO BSIBRE 52 L. MEPS %38 A(FH51). (BiHIEERS : NCRA,

National Compliance and Regulator Authority)

> BV Al R N—FAORBREBEILAT IOV THRFDHED 51TV 5 (R /23

),

® GtiLTvTa—F

» CREEBC DOEWNAGRICITE > TR 5 EBITREN M, 7223, UNDP 236253 b

L—= 7 & FE i,
® ESCO
> PCJ ERIZ K D ESCO ETIIVDFET AL TW D A3, E i he
AHEFHEHRAOE THREH Y, 227 MIEE->TWD,
(2) ERE T REE
®  BUR - HIEORES

JHRE T L— LT — 7 |

> EFH=XH TR —(EICBT2ET R AFEMRELTEBY FF7 e LT

AERED B D Z L 2B E 2, &= RHEE T 7B BOR -

=L7,

HIEE -« RERIZ OV TR

T DO EOA = REUR(Q013 £~2030 4FF TOAE = BEME, LV, EBERNE)IC

DNWTC, FB2EETRT—7 g v TN, B L.
° BUR - flERE~ORS
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AINX—=NRT U RAEBRT DT L BIHEITRD R R X —HE 21T ORI
THIENEETHD LIRS LI,
> (ZFRAF—NT U RICEERINRVVHBRBENHEEOT — X UELEETH
D, KFEETHE LT =2 T—0OahEHZRS LR, REREITFEN
TV AEIICEBNT, FENOHRPEBEIEERZHATL Z &, ),
- KRFEFERIZBWTL, REH ) RAESITICHE T 5 HgEHTFERE - 7 — X I
XA T D, (BEE 5

(3) MEPS/ SRV U JHIE
o EUR-HEORS

> HArxxu— vy FIRLHIOBEIC, FTREZRIR Y B MEPS 5| & RIF (229, %
), 38X MEPS,/ 7 XV > 7| B8 A (FRER ) BN R 72 58 = R b~AF
BChHILaRS., HOET, BSIRREON U 2 b A 2 R —FE~O A (FE
TN %R S LT,

> Ty ~AHORARIENDHEEREIRAASENG 23 20 TnW5S, FEEEE
TI2R T B 22 - mIEJE O MEPS O R H#15| X EiF, B LN MEPS,/ 7 X > 7l
A (RIS YR RO 28 =R Me~NFETH D Z L 2R E LT,

> h, BARRIBOR RGO Rl L o aEE Y. EHRH 2, ESHmEE, T—4
THbD, E—ZIZOWTIEL, 5% MEPS ZREL TV ZENMMETHD LIRS L
Tmo ZHUTEBHOBH THLZ L R_N—F KR TE~LEHASINDIHLDOTH D,

®  BUK - HIERE~DIES

> TUx~A B TIX MEPS,/ T T HIENENL, EiICE -7, S%IE, BGRE
(MU =& —F hRaEICH BREH 0)Z2IT 0, T—F, FHEEEMEL~D MEPS,/
SN TRIBERIEOMEMICOWTE TR e — R~y THPR 2 E L, 7S
L7,

> BSI fBR=ECIE=7 a2 O AMIE LHETRERBRIE N E - T, 5% DA
L N—% RAC O MEPS W€ R ILERIELIF OB RFAM Tld 72 < . H0 A Els
BREOEEVERE b BB D WIS R A~FME F k2 WET &, CERATERS L,

- REFEEBZIZBW L MEPS /7 XUV ZHIE OPLFEIZ AT R AR ST D,
BARINZIE, FEESTOEEENHEMB T LT~ Q) TINEIN-EHE
FEMIRCRIT T 7 >, MRS 2 ) ~D MEPS A | FERREIEHER 7 0 o
7 LOFIEIC T T ma R AR~ ET 5, (BEE )

(4)  IRALF—THRTAL FEHOHLE
o WU - HEOHRE

> FBIEETRU—7 29 v 7BV T, 1SO50001 IZHEDWEZ R L F—<w KA
MEEIOFNE, FEELZHER, DOE T, RANT T T 4 AZEIN LR~ R0E
OO EEMELZFI, 185 L7, EERIARIZONTIL, 2L RADHEDFE

R(4.3.506)) ERETH D,
> F—EAKERTEEINCZRXARIEROHFEFIZ2E TR/ 7 Ly NMETRIT.,
HH5L7~=,

® B - HERE~DIES

> U~ ANTIE, A HEE R LB BRI O S — & HIZ BEMS 2% B, A
TRHEEIC I E = R VX —HIE R O IR b3 e TEE, LR L TWD, KE
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LB - EREMTEICB T D HmR e =~ R IEEHEE 212 S LTz,
- RFEERICBVTE, 333 TRLIEEZ X BN T R~ RIEEHEE SR A RS
5, (B &)

(5) ELTa29a—F
® BUR - HIEDES

> V¥ ~A B TIHBLIRO CREEBC MENARBINTWRNI & 2B E 2, bBEOFE
G — R MR A ZRBIT L, PR VT 4 v 73— REBILDOFED
B D ), R, /ELZE 2 ME XY —T v a v T Tirotz, BIKW
WEIZOW T, 7NN RADIEDF R (4.3.5(5) ) & FIEETH 5,

&  BUK - HERE~DIES

> 2018 AR FE T S 4172 CREEBC (X EM(EHH B L OMFEE O/ BEE L E) R FHE
BTN ETH Y, BRSNS E—2 %R, B, =7 2 VRF, K&
DOWEN, FRZWEWERE, BTy VIBWERESFEIC A Xy 7 2 B L= satan)
TIEHEXETH D, REETIE, L ERWTIELVEA~DIRE L B LT EEY
B R E SR ORE RS, sk A BEk L 7.

(6)  ESCO
° BUK - HEORS

> —EDOEEHIRL(E  EPE EFE 10,000m2 LA E)TH B Z & S ESCO FHH A7 D —Hk )
PHETHDH L aE 2L, AFEE3 yHOPTROLBIEN~Y—T vy bOH DY
XY~ A BTN, BEAFHECL 2N TRH D 2 L DA ESCO FEH 1T
T&ETWARY, DOETIE, ESCO AF—L4 L TR HH = 70 K FEA X —
Lbd 0 REFHEOMSZIIAE ST N —TREER L T LKL X —
P—ERAEVRA, BIW, TOAFX—LEHI LT,

(7 BEREEEE
®  BUR - fERE~DIES

> MAOBZEERBOEETCR—2T 4 VALY A L N—Z T 2 ORRFEE
MELIZEE - THRTWD, KA T RS DIERITH L TREDENGOND
ZEEFRLOD, (AN FERICE T 5)A %A = O EERE TS RA 7R
B o R TR OHEE AR S LT,

- ARFERZICBWTIE, AR, WEE, ISR OE AL VAL NIE =%
J IR SR sh FL . R 2oh F e R AT LS 2 W B IR < FfeR T 5 W% M B IR B % % 12
515, (BEE K

3.3.6 BAUTRIRILI—DEALZHREL

(1) BIRBAILHS REFRECHE

3R LIZEY . Vv v A I OFHBAERREZ R/LF —(RE)EA HEEIL 2030 4 £ TIZ 50 %
DRE LHMEIL SNz, ZOHEZFEBRT S LT, HICERLENOE COMRENH 5, HBIE
DT Yy Ra— RiE 2017 FICEHF SN0, KEOHTREARL, REHAFIZEY VRE 235%
MDOET L7025 X9 7B L2 b D &3 7e > T ey,

ZE L THAZHELKADORT v WTINEHICIRO N D, ETo. BEEMRES/ A A
T RI2 EDISA G~ ZFEBIIMEOWRIZIRED H Y TRER A RICHIRA D 5, IRP THFHE
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L CWAKINEESNAA A~ AFEER EDZTER RE TIE 50 %0 BEIZIZREE T, MY E
D PV L RS &= FHEIZ ATV S,

PV @ S)72 ¥ VRE OB ENEEZ HICoN, 7V v Ra— KR EORUETLU T2 EET L0
ENRH D,

(1)

(i)

(iii)

A=V T - UF—T . BERFIGBIE LA 2RI T 272 DI A X 3 S TEL
BIR(AE=7 « U — )RR L5, FlIZIXE0EIZIZEY PV IZHIO 8 &
PLEDS 1 5 URNICEE T 52 0305, ZD8ENE W NN—TFT5H1-0I2, @EDT 7
L— "B TEHAT L DU EOREEPLETH D,

B E: RET. AAE) L EAE OIS TW D, EEITA
M7 E 2 L0, BRCRESEYNCHREET 2720 ETH LD, BAEINL, 7
U > RNDOEEDLEMLEZMRFT H272DOICNETH D, PV BESHEE AT LB R
fRIZEA S, REDERLREHEOZAUIZ L0 OB N BREET 5, ZOEE;E, KD
BELIOANLENECRE S OHRGUIEER EOMEL S SR 3Rl H 5,
I MEIL, RROBNTE I DONT A% L 52 LT, L OMEEEMT 5,
F N ZROFMIFAE(SCO) e & OB I MfEEE 2 PV RSB IEE AT L
EHICHREL, BREECTEDBENZME LI VBINLEY T20ERH DL, Th
EDOTNA AL, 7y FOBEZLESE, NIRzm ESED,

RIEMES : PV RO S 70 & A N —Z EBIRDBMICHIINT X, BEAF O RIS B E
RN EEZ T X—TERWIGEIZ, BRI D, KK E+5r 7R
EROBENSHIUEH A EZELT LTI ET S, LasL VRE S48 8M LA
UN— BN L DA, MEREL D, A4 =X RO BEEKICEDET
RaNED, Z DA, FtDJE I DZE (V2 (Rate of Change of Frequency, RoCoF)23 K
TGS EEED RSB LT EC, A EE S 28ERMICE DR R D,
JAB DAL TIZ LY . FERME(Nadin) 238 UK T U L —(Under Frequency Relay, UFR)
DR EMBLLTIZ72 % L 3EFEFTD UFR 7M1 & | IR RJFH I, A 23— ZEIR
DR~ EWETHZ LD, ZHICED S BIZEEEMETT 5, 75 & EEHO
UFRIIZERDY | T D7 1 — X Ok bl S, % OMIRMEET 2, B0
BET 77T U MEleD, VREEIGHHIML TYH ., AL % 02 iefh T 2 S 3
N5,

VRE D3R MAR DK 13 ZBA 256, RSB TERED LA hRREL, &
RLORENE L 28N 0 5, 3-32 010 TH D,
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_BlaC k'_O_Ut When Syno.Generator VRE+BESS*Inverter
insufficient Sync. Gen. %

Sync.Generator
If synchronous generator is reduced and [}y Powerloss (j()
Sync.Generator

inertial is not sufficient, power loss

- Frequency drop, with no recovery C@ ' Power Grid (:©
- Chain reaction of loss of VRE S enerator
- Black out p yne.Ge
Frequency (Hz) VRE+Inverter C@
\- Generation C@ Sync.Generator Sync.Generator
yd disconnection Increase of VRE+BESS+Invert
Sufficient Inertia . VRE+Inverter

VRE+BESS;Inverter
- Frequency recovery &
%v Sync.Generator

Sync.Generator

@ Power loss

RoCoF>2Hzls [ \ySert? . P b 4 Power Grid > 4

= Chain loss Reduced Inertia ~ VREtInverter . VRE+Inverter
of VRE ‘9ROCOFT : : Black Out!
Sfogr?; R:;? VRE+Inverter b7
Fre uengc @ Sync.Generator VRE+Inverter
e Blackout!!

HiFT: OCCTO (Organization for Cross-regional Coordination of Transmission Operators, Japan)& #+% J&(Z JET {ERK

B 3-32 AUN\—SBROEMERBIENTRRVIFVI7 I

(2) RIFREACIZM 1= HIE & il
JEI W B AL B & lE LT 5 %1215 BESS(Battery energy storage system, & maifl, o 2 /N—X Lk
H—INnbb VAT A—R)ORENFN THD, L LEEBMG A L 3—2 %208 L TR
(ZHER T 572, VRE & BESS Z¥N L TH RS OB ORMBEITES, ik 5
DON, 7V RT3 =74 R"—%(GFM)TH 5, GEM LD 140 < & ¢ VRE
& BESS CHEMH A ED D Z LN TE, AL EHMRF T2 2 LN TH 5, BIfE GFM X
BRI, FEEHFTHY, A=A N FZ U T ETIEIRHEBEASEENH D,
Ltk BEREMHEHET D7) v Ka— Rz T, VRE @ IPP (Zx%f L C BESS 027
WEA R 2RI D L2 GO EORENLELEZBND,
27U » Fa— Ri& OUR AIE LTV 5, EXEHE OFFE Al & G RN 20U -5 & OUR 23
fT>TW%, IPP OFEEAM S OUR 2VEREL T\ 2, RMEEICNE R BEM, #E
FHEEE 2 EOBRENFME L CHES N, 5% bROLNDL I EHLHETHD,
L ORBUTIE U FFm 3 OREF AR ZBORIES & L2 I —R#ICH VT MSET
& OUR I L TLLFDEE 21T o 72,
1) BESS BEDZRGFHT
L% 0D 1MW LLEDOHIELD VRE @ IPP 1213, A #) 2 WIS % BESS DR E & HEAT T 5,
LEMOREITFHE VRE FED 80 %Ll L% 4 BEFLLEI AA—FT 2L DO THDH Z & &
B2,
2) SCR(Short Circuit Ratio)DJHiE
+ 3 7R FHEER 2 RFTEIC B W TEET D, BARAYIZIL SCR DER 3 LA L& 725 &
IEHET S Z L A HESET S, SCR= RMAE / A VX BREREE CTERIND,
Institute of Electrical and Electronics Engineer (IEEE) Std 1204-1997(R2003) TlIAM % E D
ZIZSCRZ3LEETHZLEEZHELTND, DFV, BHFOA P /N—X THRFELET
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% PV« BAOEREED “fEU EOFEORIBUE S 2R o3BT, KI7e 8%k

%a:%‘g/@&) éo

3-33 [X SCR #ZFNZF4 5.0, 2.36. 2.0 & L7=HE
. B OIE BN L 725
—5. SCR 23236 DA, EESATEHENEKD,

25 DOERIE
T

D, Kzt

EREFHEMTH D, SCR
A OIREN I O [RIHARFE RIS I 0 BRI ZIOR
—7J5. SCR 728 2.0 DA, 38

3)

FER R IGERECE 3, JARENME T L, BEEEZ Y v 7 L2y | AR S
720935,
1
. E 08 | SCR=5.0
Difference Bl i
¥ o0 ‘ 1 | SG
of SCRvalue | §u—tililwd——
.o " v
2 02 ,‘ Oscillation caused by PV
Red: PV = P : with low inertia
(Low Inertia) 1
Blue: Synchronous ie
Generator (SG) 8o Wil =
(High Inertia) £ 02 ‘ F (AL - —
2o } l‘ i Slow Oscillation caused
- | PV v conventiona
70 msec 3 line ground pha: [ I” Ui n',elmt)njl )
faUIt by Ilghtnlng at l Of g P synchronous ‘:»‘,t‘l](‘ldt()l
2 circuit transmission 3 ’ ' ’ ’ ‘ ’ ’ ' ’ ’ N
line close to SG. EZi SCR=2.0
£ o4
S 02
) All generators are
"o stepped out.
g 28 Sten-out

11 12 13

Calculated by CPAQI'Fr;:e(C‘;%zIEPO’; POO\:VeIe 5S?!%’ee\woA’nawlii/siso"lg'oolis
HiFT: Prepared by JET using Software “CPAT”
3-33 SCR D{ELBEFHFEICETEHIRELDHI
1578 ] HEZ B (Available Transfer Capacity, ATC)D A5t

ATC 1%, BEIZEE SN TODEERRIZBN T, SBR5BINOE N OEBEDT-DITEEBR
NI =R D BHHEBREIDIFE CThH D, BAMCELH| RS NOHE S5, VRE O
BINEER A T A VRE OB LB/ A =0 7 U —7 10 ATC ZfEtL. S50

FoTHEAEERE RET L2 E T 5, ATC DS 3-34) LR T iEE2UL FIOoRT,

P

Pmax |[— — — —
Available Transfer Capacity
Required Spinning
_Reserve for RE
Pop —
Fluctuation of

Renewable Energy (0~100%)

Total Transymission Capacity

0 /2 nd

HiFT: JET {ER%
K 3-34 XEAEEREATC)DEIZH

— Viya
Pipss = R*(3)* < Prossuax
VLVJ ViVj
P = sind — Pyo———P
ATC X op

B
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4)

5)

6)

7)

8)

v—»-_(:‘
— —

R : Transmission line resistance

X: Transmission line inductance

Vi, V; : Sending Voltage and Receiving voltage

Pioss : Transmission line loss by line Resistance R and line inductance.
Prossmax : Capacity Limit of transmission line

Parc : Available Transfer Capacity

Pop : Operating Power

AL BN T B EE O H

PV, BUJFEDORKE A NOKTIZLY, VREFBEXEEOTLBANIERLTWD, L
2y LESIRO M VRE AL, HIHO CTX 22V AN X 0 RFi &% H T, VRE O IPP
(LTI LENNDTOOTREDELEZ ST LI EBMETHDL, —7 T a il
VT, BESS ROMESNEE ) MifE 7 LR L EAL O~ DG & PP 2B HT D AFLE F
s 52 EEIRET D, FTEFOMIZEH, ToU (Time-of-use, WFfilH = &2 F 72 2 £k
RE)PT vV R A RvRxV A MNME RRLEICE T LHELZETT 52 L 2RE
%

TVYRT —=3 T A R—Z DM

FHLEALDZITIL SCR B3 LU LD TH D Z ERUETH DM, A »/3— % THHG T
% PVRECEY RE Z 50%L E&T 256, ZhIFmZEewn, KOBZITD TH
— b & BRE) 9 5 5 TR BE B B (Concentrating Solar Power, CSP)(3[AH#1%8 BEA% IR O
Z SCRIZFHHTHD, Vv ~A B TIEBURD = 2 MR, PV R 276 Lt 572
DI, FPEROA D AN—=ZEBRDOA L R=FIZ, 7V N7+ —I 7 A —H(Grid
Forming Inverter, GFM)Z #0922 L ##RE T 5,

GFM & &8 Z VW2 FC R EEIR & FRRICHWD Z E N ARETH 5 (K 3-35), GFM
VIERAEBR S « AR TH 2 B EAER OMNICHIGRA DR ST 5, 15 TilE RIS
RV RED GFM O Z ST 5,

HAMRET R LY =D RLX =9I ADERE

77 - K672 & VRE 7207 Tld7e < . KOEKEETe)., /S A4~ A, CSP 72 & SCR
WCEFEHTHHE REIRICOEARERRBY O 2415545, Hox THLEEDEFRIZRE
BT, ZRHEOBREZ AT ALY ANDIHZLADZRILX—I v 7 A EE
50

7V Ra—ROWE

K& VRE DEAZFiHEE LIEEE2ET L), 7V vy Ra—FRa2®RETHZ L&
=75,

IRP DI E

IRP F— A ZHE MM & L, 2412 1 e EFEBRRIOE IS AR IS Ul &
WEGEEIITAT O Z L 24 ET 5,
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Grid Forming #
Inverter |

1

l -

1
Synchronous 1
Generator 1

Pin :Input power from DG to inverter
Pout : Output power from inverter to grid
& :Virtual phase angle
Pm : Mechanical power
Pe : Electrical power
dm : phase angle of the rotor

Source: M. Kawai, Y. Sakai, H. Sugiyama, H. Taoka “Frequency Improvement of a Power System with a Distributed Generator using
Synchronization Inverter,” 2015 International Symposium on Smart Electric Distribution Systems and Technologies (EDST), CIGRE SC C6
Colloquium, Sep. 2015.

HiFfT: Masaki Kawai; Yuta Sakai; Hironori Sugiyama; Hisao Taoka, Frequency improvement in power system by
Synchronization Inverter-based distributed generators, 2015 International Symposium on Smart Electric Distribution Systems
and Technologies (EDST)

3-35 JYyRIA—IVT A2 LERER

3) BIRBAICESY—RRET4

3.1.6 [TFLHEL L7218 V) (BRI O IRP OKETR O BRI £ 7258 41TV Zey, IRP2020 Draft
TH. VRE EADGITRE IS U Rft iR O LM 7 B3R E TR Ty, &
offf 7\;45'74 L LT, 2030 £ 50%RE H A HAEZ AT 5 EIRAS AR 2 g L7z >
U WEMRMT 2 520 U7z, SBIRAEAR O > U A1, 2022 4 12 H OFEE L7=5 2 [\
3 7L 1@74— RN 7 ONELVRE L2, 2020 FFI2B1 5 k) « B R EIRAER &
W E ) REAE2 RS, HAEMBIMNZE  (Compound Annual Growth Rate, CAGR) 1.43 % & i L
722030, 2040 FOENEFETIHZR 3-26 (ZFLHT 5,

R 3-26 XN-BIREREREFEZFAE

. . 2021 GWh  |2030 GWh 2040 GWh
Capacity [Capacity [Energy Energy
Category assumed (CAGR (CAGR
MW % 2020 MW* |GWh% 2021 GWh*
uwith loss 1.43%**) 1.43%**)
Fossil Fuel 75% 1050 86.5% 4092 2,934.0 4,649.8 5,359.2
Total RE 25% 350 13.5% 640 458.9 727.2 838.2
Hydro 3.0% 42 2.9% 136 97.5 154.5 178.1
Solar 9.0% 126 2.6% 124 88.9 140.9 162.4
Wind 9.8% 136.5 5.9% 280 200.8 318.2 366.7
Bioenergy 3.3% 45.5 2.1% 100 71.7 113.6 131.0
Total 100% 1,400 100.0% 4732 3,392.8 5,377.0 6,197.4

* IRENA Energy Profile, Jamaica ** IRP(2020), most likely case
HAFT: IRP2020 Draft 33T IRENA Energy Profile (Z35-3%, JET 1k

# 326 LT, WS OOV T U AEBE L, F# 32T08F0OF Y AHITH D,
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£ 3-27 2030 EREREBATF)AHI

Capacity |Capacity |2021 GWh 2030 2030 2030 2040 2040 2040
Category factor factor Energy Energy Energy Capacity |Capacity |Energy [Energy |Capacity
IRP2020 |IRENA GWh target %  |GWh MW MW % GWh MW MW %
Fossil Fuel 54% 41% 4,092 50% 2,689 748.6 39% 3,099 862.8 39%
Total RE 640 50% 2,689 1,190 61% 3,099 1,372 61%
Hydro 61% 52% 136 10% 538 118.0 6% 620 136.1 6%
Solar 21% 15% 124 15% 807 613.8 32% 930 707.5 32%
Wind 38% 32% 280 15% 807 287.7 15% 930 331.6 15%
Bioenergy 95% 36% 100 10% 538 170.5 9% 620 196.5 9%
Total 4,732 100% 5,377 1,939 100% 6,197 2,234 100%
HIFT: IRP2020 Draft 33 U" IRENA Energy Profile, Jamaica (Z5&-25% JET {ER%
PV R°J )72 £ VRE (3, K1 LD b3 T?“@JM BV OPEE T D, 2030 HFIZFES =L

X—_X—ZATOFTH 50 %L ERT DD

REEXVBELTDH, mzi %@4%%%@

%MWh BB HTD

HEINTWE
l/\%)o

—7J7. IRENA Energy Profile OHEEMEITE )T 32%, PV 15%ThH VD, FEHE
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S

{TET%ZPL

ZiE. B 100 %D EIRD 5 (EOREEZET 5,

”im—xmm%;w%k%wRE@mﬁ
. 1EERZ PR CHIR TR UE

IRP2020 Draft T

T?@@iﬂﬁf%%\mwcm%ﬁ&\ﬁﬁﬁ IRZVENEHAINT

SRR ¥7d

5%, LT, IRENA OF T%@é%&mb 2030 £F, 2040 FEOHRBIROMER &, LE
BHEZ50%ET 255, &
ﬁi%f&&ummﬁ6%ﬁwn%hHﬁw9@ﬁﬁ%%ﬁkioﬂ4ﬁvx%ﬁqm&ﬁ

FEEEY

50

Hﬂ% L?Lk_o ,fﬁJ X_

. HTRE

S A BTN 39 %,

FofEEicEox I — @74~LA/&f%t%éhﬁam0$®%*ﬁ@%

T, Vv ~AH ORGSR
ERIL. RN Y 7 v =T ETAP NDT —

L7,

ZBWTERY

BT L2V v~ A I ORI ER AR 3-36 (2777,

HiFT: ETAP 2 FHL., JET {Eik
3-36 HRIFMITICERLI=SvYIMhDRMIESRER

REEAT 2 AT > T2, 72 RARHEATIC
B _R— 2 _%nﬁlilézhfb\é ﬁxé‘]fﬂlﬁ%@ifﬁ

eI

TEARR DR

L
130 Mva
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& 3-28 2030 FEFEVFIAIETHERDE/—FERSE

Node ID FFous:;l Hydro |Bioenergy| Load PV Battery Wind
Cf}jg;j;s) Gw | e | ew | ew [ ew | Gw | (W
1 1.5 1.2 1.5
2 1.5 1.3 1.5
3 1 0.494 1
4 1
5 1 1 0.8
6 0.7
7 0.3 0.418
8
9 0.8 1
10 2 0.8 1
11 0.28 0.3 1
12 0.3 0.3 1
13
14 0.486 0.3 0.1 1
15
16
17
18
19 0.1 0.276
20 0.2 1
(Total pu) 7.486 1.18 0 5.594 12.276 0 1.918
HAT: JET 1ERk

F 3-28 OFIL. K 3-36 DEHEERMICBWNT, 74— KXy 7D—2>L1 0 4l GWh [T
KI110%, PV30%, JB) 10% & T 5720 DKFE N A E L, 4/ — FNIZ PerUnit  (pu)
TH LTS, BEINIEEOAR. PV ITEETHEZ < BdE L7,

ZORERER 3-37 1T, WHAEO Y 7 N U = 71X Microgrid Designer % H\\ 2, 18I
TEEFIHEIZY 7 b =7 ETAP & v iz,

Microgrid Designer [3Bg 5 /L F — £ i 72 FT(Energy & Environment Technology Research
Institute, EETRI)23BA%E L 72 Wit S BB 7R EE2ffT 5 7 b =7 ThO, K
FTOHERITYEWNIFFE S Nz,

ENTIZ T2 > T, pu OIEVEREIT 100 MW, FEHEEEIL 69 kV & L7z, RFMEHTICEHIT 5%
FOEEMA B — & AL, Google Map 2> 5 BB & 5t A, 69 kV RN B 5 IEHERY
IREBMOA = U A B HWTEEAE L, #E LT,
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Capacit [, |oaoacit This is the typical case
apacity apacity| i nd i !
Category |3 15" ltactor factor [2021 GWh|SV" 12030 Gwh [Sra0 2050 proposed in the 2n¢ seminar’s
e [RP2020  [IRENA Eeul g feedback data
amaica
EOSS” 44% 54% a1 4,092 50% 2689 7486 33% 150 4
uel Busl
Total RE 640 50% 2,689 1,537 67% 2 00 = =
Hydro 37% 61%  52% 136 10% 538 1180 5% 2 20% drop
Solar 11%) 21% 15%) 124 30%) 1,613| 1,227.6] 54% = 504 within 0.5sec
Wind 23% 38%  32% 280 10% 538 191.8] 8% )
Bioener y y v v ¥
25% 95% 3 100 0% 0 0.0 0% o1 2 3 4 5§
gy ecC l ; )
in Bus 1 Time (sec)
Total r\njfn+},/732 100% 5377 2286 100% Voltage in Bus o 500
""V“‘ 1022 =
: ec 50 S
%%’z O lt 14 . 1017 4 4
5 i UVErvottage _Qver current e ~  Pejn
a, 109 = = H
S Lo 5 !
i % i Line 15(Bus 01007 i
g 1% Z s to 11) exceeds 102 ' 2 49.4-50.6Hz
g if 2, the rated valué =
b ol ki of current mucly; i
° 097 8 4 H
~ os g a5 J !
Shatglldy S
851 II||| thondd L aa ] || %7 ———
12345678 91011121314151617181920 5 7 9 1113 15 17 19 21 23 25 0 1 2 3 4 5 6
Node number Brun hnumber Frequency in Bus 1 Time (Sec)

Line Curren
HiFT: ETAP & Microgrid Designer Z{# L. JET 1k

3-37 REFFTVABITEERG

FofERE . FBEIT Per Unit T 0.99-1.1 ORNCIL E » ZHE IR iium\}:%z%héo ES
7=, EmJEL E.ﬁr LRERTIE. 0.5 BPLLNIC 20 %D EFEKR FARA L0, e B3
AN/

—J5. EEME RN D EIRIL Bogue — Rio Bueno DX (B 3-36 ¢ Branch 15)T 15 pu O

TEit & 72 o 72, Rio Bueno |Z13BERR 0)7k7'j 28 MW (2%, 2030 £ TIZH R D PV 100 MW
ERETDHERELTND, —J, X 30MW & JEIL ’ttm“d\fm RELTWD, 20D
7=, %< OLFE|E 7775”1@5'5#?%1“’( Bogue IZIEHNTWAEETH D, ZOBMEAET
D220, FEREBERMEEIT O MERH D, T i%j(foﬁ LEMBEENVEL 72D,
100 MW @ PV ONLHIOREICEI N H 5 L B b D, aﬁé?‘éﬂéﬂéﬁﬂﬁ T a v~ PV
DR EFIR L., MORBOH HEERE I v a v OMIBICER T L), BEHEZ LE
TZENBENTH D,

L@iou\ﬁ SRRAT OFE RIS U, FEFHEZ KT 2 LB O MBS, REHROR
W U738 Bt OB IEORET 21T 9 Z L7 b, Z 2 CTldk, BT o LE M2 R34 7
2, IRED YTV A EHNT, £FO—flE LT,

3.3.7 L4985y Favte T FOETIVIEE - REBIT

(1 405y y Farverr

71V THUBIIANY = I EORERELZITOT WA, LYY R E ERBORICEIT S
%Lfb\é R ERNKELEZTHET T 7Ty ey, HIBETORMZEL, £

BHENKEL 25, 2017 DNV r—2 Irma CTiE7 /L U 32T 11 A b OEERFD
77 Fa2—"THLE+D 23 PMEELT-, 20224F9 ADNY r—2 Fiona THL WU 7 TLE
1EENEAET DEIN D ST,

LUV RAEEDDLEITIEL, ~47u 7y REEEEE L, 2tz BAANICERT
LZENAITHDL, A7 v r Yy RIZEFEER, FERMREHR L, KEEIZ K DR
EERIIZEN. L CENEZME CE AR N =V AT L THDH, —DD~A 7l v R
BWELELZ T IGE, fotho~A 27 a7 ) v FEABMICOIVBETZ & T, BREIKT

DODEPINZ L DT Ty 7Ty Nl EBTOoND, Elo—2oD~A 27y ROYEDE,
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dbsk - hEgkithig H :A%‘I*)L#‘—#&i’éfu ok

TavzY FEEETHRE
HLHE Lt;ﬁﬁ‘k’?’{’@@‘?/fﬁﬂﬁ Uy ROPWCEMIROERE D Z LT, HIBERDDZ LM
ARETH B,

X oT, 2009 FEDR—R T 4 VAERIZ, MSETBXONIPSIZX LT, ~Af 27 s VU v RiZ
ﬂﬁé% /T, E PDM OIFENEHIC~A 70l ) v Roar v 7 MER & ET Vb,
MNDIEORMNEZEHDH L TCP EAE LT,

VX VA A TIEEREA XL — X O JPS NiEE, BLEICOWVWTHE—T A A2/ L TN5,
BEDOY vy~ A MBI AR AT AT, 2 ITH BN R EFEE L Joint Venture
IV T~xA27u 27y FEEZFIHTHEND ZEIIRARETHY , ~( 27227 Y v FIXIPS
DIEE T HMENRH D, Lo T 2019 FOBLHYEENEERIZ, JPS E~A 27 v 7Y v ROA[EE
PEIZHOW g LT,

() JPSIZ&BCBHIL—TFTasoabyy R

2021 4E1T, JPS (X fh24t Caribbean Broiler (CB) & #:12, 4 A k138 M & R A T TEVGE(
##(Combined Heat & Power, CHP) 21T 9~ A 7 0 7' v REWE LT, S HICBVERLG %
{7\, Caribbean Boiler ®FEEZ/ 2 Hill Run Hl (2 & /IHE 21T 5, JET ADOBEFRIHT 5
L. BEBEZ LNG &35 28T, OB 2R L2 BT 30%D CO, &
HIJ S 5, A 3-38 12T,

- Microgrid with Combined heat and power (CHP)
generation plant and supply to community

- The exhaust heat converted into energy and improve
efficiency

- improve its operational efficiency and reliability.

- 5 generators + CB boilers

- Provides power to Hill Run community

- 30% CO2 reduction by fuel switch from heavy oil to LNG

JPS Power line  CB Boiler
3-7 MW

m X

https://www.cvmtv.com/news/major-stories/jps-and-cb- {ﬁ\,\ ﬁ ‘J

group-collaborates-on-new-power-plant/ Facility load

Gas generators 2MWx5

Hill Run Community (800kW)
HFT: JPS DB, FLHHIIESE, JET 1Rk
B 3-38 P+<74MH CB Microgrid #i#g

Vv A I ORBBETFREZIIMA I AZRELFOMRH 5, %%% LoTiT o< ~4
suaZ )y RIZE 23X —3hF B O E B O, ZE o TUFROBEE D
R, B L OMIEREREL & LT CO, DENE T D Z kf\b)7wﬁ4/@%kkﬁéoms
RO~ A 7 a7 vy RESHBLED TNETZWEHHTH D,

(3) BRETILERWV:=-v105 )y FETILE

~A 77Uy KO -« T TEO MBI 7-012, K 3-39 [T fig~ a7l v
RO &EET ML L, BIfsFE 2 ER L2, 1| MW £721X 5 MW O £ 5 Y —F —% node 2
2. DEABRIRE X KB A node3 & node5 D7 4 —% 08MW., 2 7 1 — X &3 T0.8x
2=1.6MW & L7-, BESS #4308 MWx2=1.6 MW iXfE+ % L {iE L7-, BESS 3% 7 «
— XD ERICEEDTT 4 —F T LI T ORET D EHEE Lz, REEEKT PV O
HAEFTEOEEMOMNERET DL Lic, 2B WEFRICH T > TEEREIL I MW,
JEUEFEIE X 400V & LT=,
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PG=0.8 nodel node?2

node 3 node4 node5 p BESS2=0.8

1=0.0¢ X2=0.2 X3=0.2 |x4=o.05 BESS for
@— @ roof-top PV
I I_ 0.8 MM
BESS for j_BESSl=O.
utility scale @_@_ _@ % PV:Y =
PV 1 MW _@ a(yl+y2+y3+
/////1, /‘// / @ Ya+...
A 11T 1 W 0.8MW
Utlllty scale solar _& or SMw
1MW or 5 MW
@=0.8-1.0
P_PV3=1.0 o

P_PV1=0.2*4=0.8 P_PV2=0.2*4=0.8
X=X1+X2+X3+X4=0.05+0.2+0.2+0.05=0.5
HiFT: JET 1ERE
B 3-39 im0 7YyRETIVEI

Lofiig~A 27 a7y RETMIBT 2R OM R 2R 3-40 (234, @EHEIT Y 7
N7 =7 “Microgrid Designer” % FV 7z,

Y axis : P.U. Voltage

11 11 2
105 105

18
095 095 16
0.9 08
0.85 085 14 14

0.8 08
12 12

| I 1||‘
CSl 08

12345 12345

(c) PV+Battery+largePV(node2)

075 075
0.7 0.7
0.65 065 ||
0.6 06
12345 12345

(a) only PV

(b) PV+Battery (d) PV+Battery+largePV(node5)

T JET 1ERR
3-40 FHBETAIOS5)YRETIIZEITIBRBITHR (BEHH)

BESS I, BRI PV R LTV AREEZE L, BEE— K& Lz, £7-AM 1 node3 & nodes
IE—7fE% 1 MW T 2% E L7, nodel-2 [OBLEMIX 114 kV TH 5, node2 DEERT

@ﬁb,— PV & BESS Zi% &35 L{E L, Z4% node2 (2 400V TG4 5 & L7, Mo

EAROEEIT400V THDHE LT, BHTET A TIT400V ZHEEEFE L LT 5D,

X 3-40 (a)lILL N = A& E LIt B oS b n7-s Fﬁj\ﬁ‘ﬁ“ﬁfbé (1) node3 @D FiiEdD
W7 T = HIHE LT RIRE X PV 2 F & 9T node3 126 0.8 MW (28 < ERE, (i)
node5 & [AIERICEIRE X PV 53 0.8 MW Z #5857 5 LARE, (iii) BESS 1Z—H0#&ke L 720,
%%L%n@ node TAMD 80%M PV bt b &35 & BEIN O OMEN L7 72
V. EEITIZFHEEIZR D,

—7J5. E 3-40 (b) % BESS % node2 {Z 1 MW, node3, 5 (2% +LZ4 BESS % 0.8 MW OFE & T
RETHETDH, ZD BESS DEEIIF node D PV ORELFEILTHD, ZDHA DI

B BELNIZEBIENAN, X 3-40(b) Tdh D, BESS FEERHIAMIHE X /IRIEICZ2 Y | X
WZRT L 912, 400 V ECEHRD node3, 4, S DEJEE L5 L, node5 DF J—ZPJ:ﬂ—L/ node3
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h
¢

KT LTW5A, BESS ODFEFEE— RTIEBESS bAMERD, BEDT VX T U ANBRETT
WABZ ENbnd, ZOHE PV OH I U TBESS ~OREBELHIETLHIMLEND D,

3-40 (c)lZ. 3-40 (b) T node2 |Z PV 5 MW & BESS 1| MW % #%{&. BESS % node2 |2 1
MW, node3, 5| %h%%&E$OSMWEﬁELt BOEEFATHD, 74 —FDEN
H(node3)DAMIZ node2 LV E/INELIL, KD PV 2L DOEHINBRY . K CTEEN -
HLTW%, node3, 4,5 TEEMN 1.5-20pu 72 FICEH L, METHSD, ZDOHE . node [HD

BT DI THULENRD D, PV L[ UAED BESS 5 MW % node2 |ZERE T 1T, ETE
DT NG UAPRRIS NS,

X 3-40 (d)/%. X 3-40 (b) . node5 {Z PV5SMW & BESS 1 MW % i&E L7-5E& OELSAMT
H D, K node5 7> HFEFEEM D nodel (277> TEIANAL, node5 1LFEEN EH- L, &
BROA B —H 2 A2 XD node4, node3, node2 ENERFEBIEN/ NS o TWD, ZDOHAE. 2
FIEAL., ERREM O B2 RET L, BRRA B — X A& D L, node M OENEE D
7e< L, ZEEMEMNDERAELENMIELLERDH D,

FERDO X ST, PV & BESS ORENE & HEICLVBESMNKRNE S EBLZIT 5, BITIC
X D FHTHERR & KPR O FG T?%M%i'ﬂbéo

4) Hagley Gap ¥4 7 BJ vy FE

JPSOCB~A 272zl y RIZKkINBRFERTH-7=, A7 v/ FoiE#EiE LT, KEFHxT
FEADE L FOREEZBA ST A2, VRE DR « K tE2FENERET A5~
rsar sy Roaryv 7 NalEl Lz, ~A4 7 v 7y ROXNBMIBORE Y 747V 71X
UTom®my &L,

o EEMCRM CRICREERICALE L, 5B E AN K& O
o EIEMEL 720 R0 AEE LTV Mk
o AT e KEEDORT v v LD E HiuEk

RO RINLE S DA~ A 77 ) v e LTHEOERZEA L T EERGIZ
T5HE MRTLIEELEEZ EFA2 28N TE, houRAzdET 5, Lo CRt#ERE EAF| &
725, fEEflitE UL IRP F— A & OB OBRIZ, P C Medium Voltage (MV)#f O FE LR T
A3RE & 72 > TU 5 Orange Bay, 69 kV L EARDE rﬁﬁﬁﬁ‘{%ﬁ L V) Ocho Rive Hitlik7p E25, &
e LTHETF o,

—ji JPS &L DEFRITHB VT, HFEMREHI O EEE N ORE WIEN R S L7z, £ Ok E )
BN T U AR H LN, EROBRFEIIIN TV RW, KoT, LOEEZFTATY
ﬁé’)% St. Thomas N DALTEE O M ELIZITV Y Hagley Gap & & DJEIA & AR~ A 7 1

& ) v ROz &7 MERR S HIRIZEE L7=(K 3-41),

Hagley Gap and Perlyne Castle Wind Speed of the Area
HiFT: Google Earth and Global Wind Atlas Ol % IV C JET 1ERL

3-41 SRAIDIAHA5) YR xR s
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KR MR Hagley Gap & % D AL#ED Penlyne Castle % & Te[L{E kT, FTFEFIT 166 ;.
FA RN A QB 2 HF, a—k —T 27— | AR ETFE 3-29),

£ 329 TyvAfhvqo05)yRav e TER

ltem Amount Unit
Total residential consumer 166 |hh’"
Number of facility 7|facility "
Max daily energy consumption 7,029 |kWh/day >
Peak load 367.2|kW?
Hagley Gap mean wind speed 7.6|m/s @10mH >
Wind rated output 500 (kW
Wind average output 301 kW
Hagley Gap solar irradiation 4314 |kWh/kWp/day
Total Solar PV output 95|kWp
Diesel Generator 400|kwW

*1 The Number of household and facility is from visual check of Google Earth. It may have error and needs to be reviewed by

administration data.

*2 Assumed from 1.5 kW /hh, 30kW/facility. It needs to be reviewed by accrual data of the area.

*3 Wind speed at available road. Better wind speed may be obtained at hilltop, but road construction will be necessary.

HAT: JET 1ERL
~Arns Uy RIZBITDE—7AMA 367kW EHE L, Zhicxt L, 500kW DJ&E )%
H. BEFSKkW ORIREE PV, KONy 77 v 7O 400kW OF ¢ — B FEEME A EAT
%, Hagley Gap T H 5% 4.314 kWh/kWp/day, V-3 JEGH | 338 B U115 C e b U o By Hi
ZIRE L, PHEEE 7.6m/s & LTz, 7, EEM %57\%71 ST Tl 10m/s 72 £ i\ R

TERIGEVESH NS LN DETLH 0., ZOWMET 7 B A EKOBRERDLE L 25,
TN—= 0 T OAREHU STV N2 6 %E*%O)jt% b\%ﬂ%%ﬁz% VLBELT B RS LT,
FREAE LIRS ko 5 0E08E B ARfilift, X HORE PV ) - #BER )

%Z[X 3-42 2777, Hagley Gap @ijbotoﬂjmtljjjﬁﬁa/ﬁm S & A oD HiE oD 25 B il R
MNHDOHERITH L, AMBPH N EZBZAGE1ET « —EAREEEPIMHOBETH D, fcm‘o‘%
KIFIZIZ PV OHINFIEEB L, PV EE S ST 4 — BB O LERNH D, RRFC

PV DI ELS 72 5,

600.00
500.00
400.00
2 300.00
200.00
100.00
000 —’/x
0:00 2:00 4:00 6:00 8:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 0:00
=PV kW emmmmmDemand kW Wind kW at Hagley Gap PV+Wind
T JET VR
K 3-42 Hagley Gap Microgrid §ti# JPV-EAODOHHFAE
I HagleyGap ~A 7 1 7' » RiZo&, V7 7 =7 ETAP IZ K DT €7 L 2K 3-43

2R,
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Voltage of Bus Hagley

Frequency of Bus Hagley

PW_Perlyne

PV_CrossingPoint

Pv_whitfield

HiT: ETAP 2l FHL, JET {Eik

WT_Hagley2

X 3-43 Hagley Gap Microgrid @ ETAP €T /L

WYL E LRI E OMATRIR AR 3-44 ("3, FlSRML LT Y Iab—va UBE LR
T 100 msec(5 cycle)D —FHHI#E % 2 Hagley Node THA I H /=%, HMK L,

m 4 Otable 50 2table (-> Unstable) - Unstable
= Hagley 2 Overvoltage — sy 2 Voltage Drop— ragey
£ z 2
E £ 100 E
5 r : e s
2 504 ERET & 504 N
5 2 s
. 0 T T T T ; (1] T T r - = 0 T T T T T
0 1 2 3 ¢ 5 § a h H . 4 ) 0 1 2 3 8 5 6
ime (Sec e e ime Sec)
10101 = Tire Sec) 10095 < 190 = T
10091 4 — Hagey 100,85 Hagley —— Hagley
10041 4 - 10075 4 10—
100.71 4 10065 o -
10051 \\—/— 10056 -
w 10051 *® i ®
2 0041 - £ :E“:_ £ i
10031 4 i 50.0-50.4Hz 03 .0 -
10021 I 100,25 -
100.11 4 100,15 10 4
10001 100.05
9991 . T . T - 9995 T T T T T T 0 T T T T T T
1] 1 2 3 4 5 0 1 2 8 L § fi 1] 1 2 3 4 5 b
Case (1) Time (Sec) Case (2) Time (Sec) Case (3) Time (Sec)
PV:95kW, Wind:OkW PV:95kW, Wind:300kw PV:95kW, Wind:500kw
Diesel:200kw Diesel:200kW Diesel:200kwW
SCR:5.97 SCR:1.44 SCR:0.95

HiFT: ETAP 2 FHL ., JET ik

X 3-44 Hagley Gap Microgrid iBiE%E RS EH
BELHEREELDDHE, UTOHEY THD,
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1) ~AraZVyRE+E

~Az7aZVy ROBELZBIE IPS BNiED TWHRERBEDORE 1Y =7 MIHEW
24 kV EGE LTz, #BfTE 367 kW & L7z, 500 kW ORJIFEEN R S, BRE X
PV [ I& A & 6 Mgk THEFOSKkW 28T oL L, Ny 77 v 7 HD 400kW 7 4 —E
NFREMERE LTz, ZORETHRHEZIToT20, ~4 7 a7 ) v ROEFICHET
R o noi,

2) EBPELEE R
PV LB DS OEFH 125kW 22 5 & | W% E FE #1HH (Transient Stability Analysis)
DFER, REZETEIRENMEE T RD I LR ENTZ, ZOH X SCR 283 LLFIC
L5METHLH D, ZOGEA, FYHL 1O BT  —BNAREMNLE L 725, AT, PV
SR T DA 8 —% L LT, GEM % BESS & 3ECH AT 5 & LAt &
ENZ/R D, GFM &, BURERH STV 2 &l CREEBMA O Grid Following Inverter
(GFL) & (38720 | BIERECIEME L RS2 MG TE 2D A =2 TH D, BifE
FIEFTH Y | FEREANRYFF SN TS, SCRB3LLELE725 X512 GFM 2% ET 5
VBENRH B,

3) BESS Do e il i Lt I 22 i

BESS (%, GFM Z W TERMICE T 258 1L, BB =2 he—F 083 RE - EOLEIY
BzrmBIchE+ s ¢ BEERIIENDZ 5252 R TESD, ZHIZED, v A
suaz )y RELEIHRDOI ENTE S, BELEEHHIZ, GFM % BESS & £IZHH
THMETITo70, eB, BREE— REEBET— FOU EX OREIVIERE L TUauy,
BESS O Fo i fE i | L 5l CHERFIC PV & R OEE Z B X—TX 5 EE LTz,

4) 2P IRk

150 PV OAM I R TxIE DO 7%, BESS OE &% AN &N PV OEKH I L Rk
DE®EELETHZ L, BLOBESS # GFM &t HicHWap Z LT, FEME~A 707U v
FOFHIIE L THWAZERNTEALY T D,

MRS L0 . HAZE A WVEENSE LT DICITEBMNLETH L L E 2 HEME
NaEFTEE R IIOZEDER KBNS PV OEE 24 5 7200 260 kW, K% 1.05 MWh &
L7,

FLZOEE, T4 —BARERORENEEEMZ 5N D20, EAE CREMICH AR &
725, T A4 —EBNAIEMKEICNMZ BESS #%E LI-HA L. 7T 4 —BLREROLEHE
L7=BAou o 2 N b#p] 23 3-30 O (29, EEIMOENGA OBRENY & &1X PV
DEEKRFE TH D0 10milUSDAED A —F— L 720 | #FIH 2 2 N OZTHAE TR ATEE & 5
262D, ELEEMLBILT 720, VA7V ICL > T ey =7 NIRIN TR #
DB DAt L & D,
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% 3-30 Hagley Gap Microgrid StEIDIRAMNEE (£:FEthHY. H:ETEHEL)

Item Amount unit Remark Item Amount unit Remark

Unit cost of PV 1000|USD/kW Unit cost of PV 1000|USD/kW
Rated Output of PV 95[kW Rated Output of PV 95|kW
Cost of PV installation 94,700(USD Cost of PV installation 94,700|USD
Unit cost of Wind 2,500|USD/kW Unit cost of Wind 2,500{USD/kW
Rated output of Wind 500({kW Rated output of Wind 500[kW
Cost of Wind 1,250,000{USD Cost of Wind 1,250,000(USD
Unit cost of 24 kV system 400,000{USD/km Unit cost of 24 kV system 400,000|USD/km
Length of 24 kV 0.3|km Length of 24 kV 0.3|km
Cost of 24 kV system 120,000USD Cost of 24 kV system 120,000{USD
Requirement of SCO 149|kVA 25% of PV+Wind output Requirement of SCO 149|kVA 25% of PV+Wind output
Unit cost of SCO 200{USD/kVA Unit cost of SCO 200|USD/kVA
Cost of SCO 29,735|USD Cost of SCO 29,735|USD
Unit cost of Battery 400]USD/kWh Unit cost of Diesl Generator 300|USD/kW
Battery Strorage 1.05|MWh 0.26 MW, 4 hr Capacity of Diesel Generator 400[kW
st off Bitizy S| UED Cost of Diesel Generator 120,000{USD
Cost of Diesel Generator 120,000{USD Total Cost 1,614,435|USD + Fuel Cost
Total Cost 2,033,918|USD

HT: JET VERE

FEROENTIERICESAHLEOBMFE TH D, ~1( 7 vV v Nitliz 3T 556 . F/S 72
EICRBWTHMITKEE « BADOKRBIHILEZRE L T 1 FEU LU, ZORRIZES
WS R BB R 2 R L, Rl EMB RIS W ISR M BRI 217 5 Z L E
LWy,

to~Aa 70 7))y ROFHBFIELBTOET ) 7 EFERICOE, 2023 F2 HOH 3 Atk
TF—ICBWCEH L, iAo 7,

3.3.8 BEFRIRLFT—FZA - RERELCADAHERK

R—=2 T4 VREORKER, BFEANIOX, 324 T THEY, Uy~ DB THZ X
ZOHOOFEMICHBEITR N W STz, —FH, REFBTZROEANIZEBIT 5RO LZENL
NEEERBEL 72> TWD Z ENH LN o7z, 2016 F£O KL PV, JE) O#EEGIZ LV |
T D JE P ECBIEDELIL, 7 4 — & ORI ZFEA LTz, 2021 A2 JPS (2 L % HESS
DBFNZ I RFITLE LT, A% OHFTREN 50 %BEIEICIS U7 & 5725 KEI#E VRE
B\ T D AMBRAMETH D, T2 T, KEFTREANIIr»DLRMLElE T
—% 3 [ENZITCEETHZ LT, CP EARELTE, BEIFT—0HM, NEZELDHOD
Z. 3331177,

I S—OFEMIFUTOEY TH D,
¢ K& VRE ORMEI 0 D8 2 BT 2
*  VRE #ERESAEENE D DOHIWT ZAT 5 12012, RMANT DO FEARSCER 2 LT 5,
o RIUIEHNT OREIRIZD DD ENA,. RLTECIT LB IRR LN SN T O AZ 5,

BB, RN OFEBZEDLDIX, BHY AT LA P=T VT ORI 7500 Raf
L., 707z a3 O EERR DB LE 258 Ch b, KElot )
— CEHENAEER DB TRV, RFEEITCREH RO L OO ERIL, P x s bR
BEZE ATV, C/P #EB1X % @ Terms of Reference (ToR)DAERL<C L AR — bk DOFEAf, 1EHE DB
SOMEOHE, MERREHEAERET D, TOBIIMNERAR L ARSI IR, &
I F—0FRE L,
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® 3-31 KEBIR-RRELEIT—DEH. RE

Title Date Objective Contents
Ist 12 Oct 2022 To share basic technical ~ Overview of Power system, per unit method,
Seminar knowledge for grid modeling, asset management, load flow analysis,

analysis with large RE introduction of method, software and tools

2nd 30 Nov 2022 To conduct and  Grid modeling, Microgrid, example, Load flow
Seminar exercise grid modeling analysis and stability analysis, evaluation
and analysis

3rd 8 Feb 2023 Review and exercise of Detailed  system and  countermeasures,
Seminar grid analysis with  protection, Exercise of tools for grid analysis
scenario cases with various RE scenarios, discussion for policy
and grid code
HFT: JET 1ERK

I T —ORNFIZOWVWTIEL, KEFTREAREOREEEAEL 2 HME, ZoxtlFik, &
WIRHTIC L BEZREET) v AT DI, BT T AL L RIT O FE, RFITREROBIR, <A
a7y ROFHETE &R RE72 L2 &b,

T, UV~ A BB LRFAEIIEERN TH D03, M5 TEESAKRERFELE 2o T
o ZOXRO—BET DD, EIF—DHEAZEBML, KEOLT L &2 HET 5 INEE
HeE DFLEEFE LT,

HETHW-® I —&E %, Appendix 3-3-1,3-4-1,3-5-1 (T3, £72, Hohiz7 4 —FK
Ny 7134 B N E 1 Appendix 3-3-2, 3-4-2, 3-5-2 ([ZIRfTT 5,

C/POMSET 721} Clid7e < . 7'V v K a— RHIEIZHH 2 B 13 Office of Utility Regulation
(OUR) ThH7=, ikamlld 172 OUR DBHEMPEETHDH, Lo TEIFT—IZIZOUR 1 H
HZMM LT, FRZIPS MOITEFOMERS LI b, Z<OBMRdH T,

REHTR - FRLEEMEI T —DT7 Vo X SMELER 3-32 1277,
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£ 3-32 KEFIR-RHERELEIFT—OTFIIIFESNE

Seminar Agenda Participant
Ist 1. Activity and overall project schedule 32 nos in total
Seminar 2. RE target, challenges, and activity of Technical Assistance (MSET: 3,

3. Grid with large RE penetration and Microgrid Concept for resilience | OUR 4,
4. Proposed Contents for Workshop No.1 and No.2 JPS and other:
5. Suggestion for countermeasure to non-technical loss 25)
2nd 0. Opening Remarks 45 nos in total
Seminar 1. Project Outline, RE and Microgrid Concept (MSET:6,
2. Review and Feedback of 1st seminar OUR:2,
3. Why Grid Stability is necessary JPS and other:
- Grid Modelling for Jamaica 57)
- Basics of Power System Engineering for Grid Stability Simulation
4. Load Flow Analysis and its Evaluation
5. Transient Stability Analysis and Evaluation of Stability
6. State Estimation for Multi-point Pilferage
7. Discussion for future grid and RE in Jamaica
3rd 0. Opening Remark 29 nos in total
Seminar 1. Project outline, Review and Feedback of 2nd Seminar (MSET:6,
2. Grid Scenario proposed and stability analysis OUR:3,
3. Development Status of Grid Forming Inverter and its Safety JPS and other:
- Current Status, Blackout with GFM & Black Start using BESS 20)
4. Transmission lines and Remedial Action Schemes
- Special Protection System, PV/Wind Turbine Trip
5. Microgrid planning
6. Technology options
7. Policy recommendation
8. Discussion, sharing good practice of Jamaica, and way forward
HT: JET VERL
3.3.9 BEARIALF—OEATOD Y FRE(E

T~ A TR EE R OEXE N mWA, REOBZREAT Y =7 NEIIZET HE
BEI I 7o, W), KREEEOBEANTT CICREZEEDFERE RoTWD, ASFEEED
Wigton Windfarm #1572 £ 41X U & L7z VRE @ IPP (FIIBIF DO ALE > TWODHIRILTH
Do PVOFEEFLHZ V., Lo T, PV, ASDOEAFEREO G ORI,

—J. VRE EAZMAEL AT 21X, RELENOMERBRENT D, KR FARHE= X
AF—EATT =7 ME, IRP IZEWEN IPP DA —27 a2 BT 5L 7o T
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W5, RMETEILOT-OOPEFTEZ I HLEEIED L), T RMEENDO VL ERE
FHCOWVWTHWEF IRP THFT 2 X9, EE2IT-o7,

3.3.10 BAREIRLF—OEABREERIZHEF=BUK - HIE

IR & RABAFEEHENIYSEF IRP CHEFFEE LTEDLND Z L5, Lo T, IRP I
BEHEND LY, 331 I LIEEERNELZ, 20224FE 11 HOFE 210, 20234FE2 A0k I+ —
ICBW TR LEm LTz FTRARICOWVWTDT 4 — RNy 7 Z2RDT-, IS —ToOHR
WEDOY~ —%, & 3-33 1277,

& 3-33 BREEDOYT)—

Storage for smoothing - Mandatory installation of BESS, for example, more than 80% of Peak MW

output and peak shift and 4hrs storage for utility scale VRE

Investment to secure - Maintaining sufficient synchronous generator for spinning reserve

inertia and spinning - Introduction of Grid Forming Inverter (GFM) for VRE once available,

reserve for grid application of Weather projection system

Investment for voltage - Mandatory application of Inverter with reactive power compensation for

and reactive power Wind/Solar IPP

Sharing responsibility of - Utility: maintaining transmission and distribution line frequency and

grid stability among utility, voltage stability, ancillary service

IPP, consumers - VRE IPP: installation of inverter with VAR compensation &energy storage
- Consumer: demand response, ToU setting& EV charging, peak shifting

Option for storage - In addition to BESS, consideration of V2G, hydrogen, (pumped storage),

(especially with inertia) Compressed Air Energy Storage (CAES) and Gravity Storage in future

Microgrid - To promote microgrid to strengthen resiliency

Data management - GIS for distributed PV, Database management, Asset management

Recycle/disposal - Consideration for disposal and recycling of battery and PV panel

Finance - Use of climate finance, international finance cooperation for RE&stability

“Best-Mix” Energy - Gas for fluctuation mitigation as intermittent measurement.

- Multiple alternative for RE and storage, not a single source
(Solar/CSP/Wind/Biomass, BESS/Thermal/new storage, etc.)

HiAT: JET 1A%
F72. 7V vy Ra— RZonTik, tEFEFSCIEEE OBHEEZS L., TOERSEIT-o7,

J1E1% 0.85 ENND 085 HEAE TOMR LT 5 Z &, DVS(Dynamic Voltage Support)
BREE A L N—=F T SN TV D 6. NROFARMITBIEO 2 — FMEL Y &
IS T HMERD 5,

FREZTEALDT=DIZ PV O Maximum Power Point Tracking (MPPT) L ¥ /)38, 2
B =BT 5 2 &,

SCR ZHET H2HBE BT D &, RMLEEMEDTZHIZ, SCR % 3 VL L7 4
PHC VRE #i 21795 Z &, (SCR ZfEfRT D721, AIREZRIR Y OKIIDEA, ]
HE THIUT A A REHCE N K IGEE BE(CSP) A AT 5 Z & bR XL D)

VRE OEelZ3 T, BESS #&R&EHT D F, o, RMEELD =D BESS D
FERCERIEAITO 2 &,

GFM 2SR FRERTREIC 72 W k& . VRE & BESS O R # #0128 T GFM O %
17952 &, 72, GEM BRI TE 2 WA IR, BEIHEMEDH DA N —X
R 5,
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Fizo&E, OUR 726, FRIZ SCR # 3 ML RICT A5 Z LW TEERTHDL R EDa A b
TNV 5,

3.3.11 A HE

ARIWHE % B Ea oA B & U TEM L7, BEEIEER 3-34 0@ b Th o, aEfic DT
IZ. Appendix 3-6 (2757,

* 3-34 APBHEOME

A& 20234 4 A9H(H)-4 A 22H(L). 5t 14 B/
& oI AN 2R INVINRR 4% BURNYRRNIF—FR—ER 34
B JICARE. RE#. RBWE. EEE. +RE
B FEOBARHIRLF—EBEABIVEAIRILY—HENFIET LS. EHHERICERL LIRS
#BELTAROREIM MR DORETHTEEERET S,
MU JET 1ERY,

AIHE OWHE BB EIZ TV v ~A WIHEENOHE LT, 41 JICA B ARBFN S
IPEEZT WGBS LA ONWT, LTICE LD D,
(1) BIRILXT—HEE
Ty ~A TOHHERIX, FEOE =R LX—HEEIRDE,HIRE LT F 27,
o HEEAREHNEFEELHVTXLF—aR L

o IXNAF—IROETARAF—ICHETLEERNMES, £, Ao RIEHAEERIN
“Cb\fcib\

o ATFHEET I E THIGS TH -T2

BT AHEEICIE, (1) BAEEIFORMI R HBEAC £ 52— F —DRIN, (i) 230
FE TR F 5T A FRGE, (i) BEFFBUK National Energy Policy O#EE, (iv) H=xRE
VT 4 7 (REEFE/NGO/ ) . WHEHETE &Rz,

Fio, THEBIXJICA RAARIZK LT, UTO=—XCHFBT2HANRSH L Z & 23 Lz,
s BTIRENDOILR5HRIE
o BT XETILEILA~DOM - KEHIFEREE
«  ZEBBIUEZFERDV —&—mHii b - Bk
o ATXEMRDBIHIE GREIRIE D) #dT
o FEHLOTRY T Gl AT LBFE
. (B @A LA T D) Av— FEERLEA
o BEAFT =R X—EE Y R T L OB AHEE
o T RXAXF—FHEEOEFR (XM uav hTasTh)
o AR TuE—va VOB TR KRBT = A — 2 a AR

2 BETWREIRILY—EA
Cy~AWOHEEX, REOE 7 ¥ —0OfEE L TR 22T,
. VRENWD LU R THDHI L
o EXRETERZIILD, RO RBBIHEENAFEE~E>TNDH I L

e EBW/)UTU=HNLmRA
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BUR & B OPS AN TR REMEICH D (2023 4F 12 H £ TICBGRDEMZ B T)

BB, Vr~A DBRBEHENEIL, TN TOARE O BT H A WTRE T R L X —HANICE &
Wz 28t b~z Z L 2R LT,

Fio, HHEEIZJIICA RAARIZK LT, UTO=—ALHRT2HARH S Z L il LT,

TRNF—T —XDOIUE, FEL, 98T, WebE=X 1 7

JPS DT A A 2027 RN EWE 2 T2, v ~AIDEN®T X —BATICEHT 5
SR

B OTY « HAISESA, Bz X — V) a—va VERET L7290
D RE 7'V v Fih, BEHEEKE, SEEOITRIb

KEM, TRV X—RTEA T g o e— RN~y TEE

AHO BT« FIBOR DN

TSI PP OUER T Y v ROKEEY— B A5 OBAT

BHEHIEDOLWE - x> FEY b xry hBa~, REIDEHRELLWVGAITE
nhLIURETS,

~A 7Yy RELP VT U AEEDL L

WF3E - BiFE/N— hF—3 v 7 FREA 72 E 2@ U, BRI L LT, ¥
¥~ A N OEBRICT DEINAI AR — b HIFFZE O SEE

Integrated Resource Plan-3  (IRP-3) OXE : A =7 « U —T OB EZFHE T
L1200 FHIIHE., EHaA MEEET Wb, 2—T 4 VT o EOA 7> a7
BAREBOT 4=V T 4 @mbb ik, d

FEIZ IRP-3 [ LBIELE T O IRP-2 O OB - EECEMFE & LD DT, EA TV
2= VIEFERES>TRVWD, FOHANREZORIZAa—7L LTEaEND EEBEbhb, £
Wi Hh7ey=27 hE LTIRP3 2FEid 5 Z ENARETHIUE., V¥ ~A W DOBESIEFE~
DA NMIREWEEZLND,
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$4E JOT Y FOFEE (LN ER)

4.1 R—XF4 VRE (/NLINEFER)

AKETEIN—=ZA T A UPEICTHR LIEAR =T, £o, BMEHHRRIC T+ —7 >
7L, DOHEINBIENE DR — R & 72 o T EARFHRIZON T H AR —FEL# T 2,

411 BE 4% RE
N=RAT A VA THE, LT OSMBICY A b CH# - ik, YA Mg ETo T,

B MEWR (Ministry of Energy and Water Resources) ¥ SEff%R - C/P %R
B BL&P (Barbados Light and Power Co., Ltd.) $C/P #%E

»  Spring Garden F& & flt

s Trents PV J&&EfT

JICA &> bV 7 HH T

TE/ LS B2 AR E R

CARICOM (Caribbean Community)

CCREEE (Caribbean Center for Renewable Energy and Energy Efficiency)
GIZ (Deutsche Gesellschaft fiir Internationale Zusammenarbeithe)

IDB (Inter-American Development Bank)

CIMH (Caribbean Institute for Meteorology & Hydrology)

BMS (Barbados Meteorological Services)

UWTI (University of West Indies (Cave Hill Campus))

BNSI (Barbados National Standards Institution)

CBD (Caribbean Development Bank)

Town & Country Development Planning Office

BWA (Barbados Water Authority)

Megapower

FTC (Fair Trade Commission)

4.1.2 HAERE
ATV 2 ) b DR—RATA P THRT S ENEICESE, WEEITo T, /IS R
RN IO DRSS
(1) BHAVAT L
. EATEMO AT
(2 HIRLF—HE
BTV DRSS, R - FHEORR
o BT RAR R I A - AR ORER
(3) EBRIIRERHORE
KRR O AR B BLR DR

(4) BAETURIRILY—EA
o FHAEFREZ RX —/REL LTI D8RI, BOK - 5HE, FEHaAH -
1178 & DR
o HAEFRRZRAF G AT EIT T AR - RERREE ) DR

b
(W)Y
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413 TALX—BESLVENMRIE

(1) IRILXF—EE

7L R KA D T30 X — Bk 1T Barbados National Energy Policy (BNEP)2019-2030 CTHlE 41
TW5, RBERIL, 7SN RAOEMRRY, 3RAY, Sk TR rTRE 7R — 1L F — G D 1Rk
Z B89, BNEP TG, B, /A AR LT )L F— R O7E H 2 YLK U7z fAEA]
RETR/LF—REEAHFEL LT, 2030 FE T2, EALT TIIRLZlE s ¥ —b a0
RTOZRNLF—HIE%Z REI00% E L, I—ARr=a— 7L ET5HEZET WD,

HiZlX, BNEP2019-2030 (ZIIR DS 2 EGDT-HK & LTV A,

v T RTORES LA, FEEREL. BeT, PEARMK T, FHriE T, &
D, KIEE L DT R LF— H—E RO,

fEARE O EWNHE 2Rk T ril,

Bz bds KOV Lo THERE SN2 R TORILAKE DR,

3B RE TERR & BT (m kv F— DR FAb) ~oHoe (A L UMESE) 2o iK1k,
S ETH OB/ NRAE

RE DOHFFERIFEIZ IS 1T 2 5l L 7o il e o % — ARk,

BRI v — 3 v 7 A HIEIE, ABABAENZ 2023 £ F TIZ 49 %, 2030 4£FE TIZ 100 %
HIEL., RE % 2023 4£F TIZ 52 %, 2030 4 F£ TIZ 100 %M EDH 2 L2 8BIF b,

P T 2030 £ E TISRMBEDOTRBLE 12T A AREB OB M2 AfE L LT 5,

BN X—H#tE L —DOETERIME ST O TND, L Lans, EHFEHEZERIC
M BE#HEEEZ D £ & 7oy =L SNTCBURITRKRE TH 5,

RE100%EANIZ LB —Ror =2 — T E8IT TN D —J7 T ALAREFEIR ORZE DN ED &
WTWAEN, UK L TIE, ZHIC L A2 TORILKEZEH LANVERG 2 Rkt 581
BB B E BmAICIERT D E LTS,

F72. 2021 # 7 A2 NDC % UNFCC FHRICERITHEE LT3, NDC (2% BNEP2019-
2030 (ZHE UL ABREF 2 H L 72 WRE A2 2R L. 2030 42 F TIZT X T O ¢ GHG HEHY
BEARERBYBeICT ALV BLMREEZRELZERL TS, REFELAETIE
2030 4% TIZ GHG HEHH =% 70%H IR E LT\ 5,

R U NN

(2) ERFRETE

RE100% H 54 #4254 BB LORED /LA R Z[EZE# TéH 5 Integrated Energy and
Resilience Plan (IRRP)23 R E S 4172, IRRP D& 4L IDB T, = ¥4 > MIEED Mott
Macdonald ft23E FH S 472, IRRP [TEIRZ I L O & L= R F—FH0 OB ARG 21T,
TARNF— Ik ETHEEFEEN A MOR/MEE BRI E L TRE S,

IRRP (ZB VTR, 3 5D YF VA THREF S, ThE ST U 4 LIFBERIT AR 20 R/ =
Z REHE(LCP, Least-costPlan), 27U A 2 1%, IKFEMIEOBERZ MK LI —R 7T A X
2 F U A (CO,, Carbon Cost Internalized), > 7 U A 3 X7 VU A4 2 |Z RE Z il 3~ D BUR %18
L7z 7 VU A(FRES, Forced Firm Renewable Scenario) & L T\ 5,

IRRP TI% 2040 F L TOENTHHEEATE, HTEBLOEFRHED 3 SO v I ) A THE
LCWo, HEARTES TV AICEIT 5 2030 FOENFHFEIL 1,277GWh, 2040 F0E ) FHEIL
1,499 GWh LB X TW D, ZTHUT 2019 FFD L-ULn b Z30E 4 35 %38 LTV 59 %Nz
FY 9%, @i Cld, BV OKRBONAFZFHETH 5 & PRI, 2030 21T 264GWh
ThORRFERNERDELTND, ZOHICELINHEEBIIOTEITIEMED 21 %
RO EICRD, BETHNCOWTIE, A 4.1.4(6) 1[ZR7,
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TOTY FEERETHRESE
At OBEIRBIFITIHB WV TIL, RE P bREIAY 723N T & S, BRICRBE LD i b RRER T,
AR 2FHORAERE L GRRSNLTWD

IRRP TIET_XTOIF U AITHBWT, 2030 FFE TICREREDN 800 MW 21, v — 7 FF
D 4f5I25#ET D L D72 VRE L EBEBMORENESL DL FHIL TV, £ F U A DOREE
71 E‘%ﬁ%ﬁk%% 4-1 |Z77F, BIE MEB X7 U 4 3(FRES)Z HHRICFHE L T\ 5, ¥ F U
31T D 2021 5 2030 FFE TORBRIEAEMK, V' — 7 AfT LU0 THEL

X 4-1, FEEEHRER 42 ICENEIRT,
& 41 2021 £&£2030 FITH TRV FTIVARNREEENELERER

= o 2030

b S G0 2021 SFUF1 SFYF2 SFUF 3%
LRIE 95 9 5 2
KEEH 4 41 38 38
A5 Eh 0 11 17 14
8] 0 30 31 31
NAF2 R, IBITHRREEY 0 0 0 6
Ny T —IRNF—IFEI AT L 1 9 9 9

HFT: IRRP 2019-2030, Mott MacDonald

100
==« Capacity Reserve Margin
a00 — Peak load
H Battery
T00 B0 _ I BioFuel
_ l £ = Diesel
= =
z 600 \ I I 5 - HFto
> g ‘. 60 2 ke
'z 500 \ X p Solar
% N\ g B Solar Rooftop
= 400 \ 9 Solar Thermal
a
Y 40 Waste
= [ ] . "\ o .
= 300 g s Wind
- o
m
200 20 e
100

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
HFT: IRRP, Mott MacDonald
B 4-1 IRRP Scenario 3 [2E113 2021 £H5 2030 EFTORBREDTERE. . E—VATBLUSH
EPimE
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1400 — Nat?ve Load
== MNative and Purchaser Load
= Battery

1200 e BioFuel
H Diesel
1000 E HFO

_ Jet

ﬁ salar

Y 800 salar Thermal

s

= Viasre

.E 600 s Wind

z

2

3 400

200
§]
=200

2021 2022 2023 2024 2035 2026 2027 2028 2029 2030
HiFf: IRRP, Mott MacDonald

4-2 IRRP Scenario 3 28175 2021 A5 2030 FETOREBEHEHERL

41.4 BENEERAOERER

(1) IRLF—NSUVRARIZEDIRIILT—HEE

EBESEAFEREAAE L TVD 2L RZD T RLF— T 2 (2016 )% b & 1T, FHE
BHHERZ R FNVX—HE L CGHE L 72HE60k® 7 =0l =3/LF =z 31—
HEEZER 42 10RT, 7 F—Blm R X —HBEE ILER S I KT 33%, RWTHE
B« NI EFQ25 %), FIESTEF(20 %) & 7o T D,

BN LTI, BT 98 %A, 2 %N KRT A L AR EC R LT — 2L bb0, £
7o. TBEICEL CTiE, RASTCEGH +FEM) TEAHEEED 71 %% HD TV D,

£ 42 NIUNAFRDIRIVX—HEEEI2—F., IRILF—H], —RIRIILF—H8ER—X, 2016

£ kKTOE)
Ex E 30 RN S RE B Z it &t

Al 17 12 8 138 1 175 (42 %)

ERAX 1 7 2 0 0 10 (2 %)

N7 /B 7 0 0 0 1 7 (2 %)

¥ Nod 0 0 0 0 0.2 0.2 (0 %)
BEN(—RIFNE—HBEE 19 84 74 0 47 224 (54 %)
&5t 43 (10 %) | 103 (25 %) | 83 (20 %) | 138 (33 %) | 48 (12 %) 416 (100 %)

i EHO—RTINVF —HEAREUT, 7SV SR RABUFREEE B T 640 5=36.3 % & ALE,
HAT: T3V SRAZRLF —/3F A (United Nations Statistics Division) |, & O, il 8 D FFE4h3E 4 VT IET {E
Fio

(2) IR —EEBELIRLX—AVTUOVT4

2010 FEn 5 2018 H2E TD GDP & =R LF—iHEEOH R Z K 4-3 (277, 2010 4£~2018
FIZBWTIERA R E R E D Ee— 7, EHEeERO = 2L X —HE B IRFREICH L TED
fEEICH D,
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HiFT: U.S. Energy Information Administration 7 —#% %42 JET {ERL,
4-3 GDP LIRILAX—HEEDHT(2010-2018)

BEVN, 2010~2018 FED TR —A T T 4 OHEB S X 4-4 [T 0K T (=035 i)
WZHAHLEOD, B AAALA—FHOFTIEIBZBBHICEWA TV T 4 THY, TRILFE
—HENROKBESHORKE N EDRMERI N,

— — Antigua and Barbuda
| ===Barbados |
Belize
Dominica
—— Grenada
Guyana

Jamaica
e Saint Kitts and Nevis
—— Saint Lucia

- - = Saint Vincent/Grenadines

Energy intensity (1000 Btuw/2015$ GDP PPP)

- - = Suriname

~———The Bahamas

2010 2011 2012 2013 2014 2015 2016 2017 2018
E: MEB (Z& AU, ZRF—A U T 2 TR D AR,
HiFT: U.S. Energy Information Administration 7 —#% %£(Z JET 1ERL,
E 4-4 H)aALAN—FZEDIRILEX—A2 T T1DHETE(2010-2018)

(3) ENHEER

2010 =025 2019 4D 10 FRIC 72 DB IEE B LR OEIF2%TH D &7 ¥ —RTIL,
Y7 Z—RTIE, FEEH  +87%. FEBH -19%. FEH : 2% Lo TW5, 4-5 122010
FE~2019 FF TOE I X —RIENEEEDELERT,
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(GWh) 600
500
400
300
200
100 .
, m ] |
Industry Commercial & Residential Other
public

™ 2010 = 2019

HiFT: 2L SR AT 3 )LF — 35 Z(United Nations Statistics Division) | &0 JET {E%,

E 4-5 +/5—REHEEEDZEIL(2010~2019 £)

(4) A&RENHEEES

2NN RZRIROEBEIIEE RO RHEMNE/ITHEEHEZK 4-6 (2T, 7SN RARKROE
T RO T, ﬁ%%@@%réhfné EEBEEOR 4 BINZEFHARIZED D, K
WCHERE, BBH(E BITK3ENE 72> TV D, - T, 20 3 FARICELIAN 2 & X >,
e e S R VA %ﬁbfw<:&ﬁﬂwﬂFX@%i*w¥—%@mﬁ@wfﬁ
HTH D,

= 2258
w SRE
= FREA
nE—%

e TR ZOMNUT K G SITODTEE(6 %), BEO, FFERITHIENZOM ) IZXKGENTNDET —X ik, A=
IR FIRT DN EECTIHDIZ DO PRV (FRE 127 %, 55 :8 %, PE¥F:28 %),

HAFT: 7SOV ZABURFER B Consumer Guide Energy Efficiency |(BREA)% 312 JET {Eg,
® 4-6 /SILAFRORFAMEHNHEERACG(ZEI5)

T, 2k X —ORHENNENHEESE K 4-7 1R 7,

M Refrigerator M Lightng B AC ™ Other M Motor B Refrigerator M Lightng B AC M Other

19 6 6 28 41

Q Other

Industrlal 6%
9% v

Hotel
15%
Commercial, public and hotel

Public
16% ——
Commercial

W Refrigerator M Lightng B AC H Other = 21%

45 21 7 27

Residential
33%

13 29 50 8

HAT: S SRABHEBEE £H Consumer Guide Energy Efficiency | (BREA)Z &2 JET {EEK,
B 4-7 NILANRROEV5—BIEIHEREIS

81



Hok - PERIEEL AU ILETALF—HEETOSTY b
IOy FEERTHES

(5) XXKEHLENREHRH—T
PSR RZ2DET)HAMMREEZR 4-8 1277, KRBT 150 MWEEAEREEHT: 14 FE~15
KF), 72, BAMA — 7135 %0 — 7 FEEE 0% W > T2 ATRERD BOUWEIT E— 27 (19 I
~20 )23 AET D, il a7 672 Blu—RKh—7Thd,

(MW)

200 [——————
180 ﬁj i
—7‘51&:;
160
e / V
T — A
120 \___7/\,_\‘
3 — ™
100 = - S
80
60
40
20
o\
‘\\\\\‘\\\\"\\\\“\\Q\*‘p\ NI N N N N, N N N N
LA, chqqqqqqqqqe"v
x@\.a“s? ? § & § F 8 O§\Q o \0\@,6’\@5@ o‘b@ Qr @\Q o \,‘.@

HT: 7 AR LT — R REREEN2016 429 J1 )% 42 JET 5k,
4-8 NILNAFRAEDEHBERTHR

(6) BHFRETA

IRRP Tl 2040 Eif@ﬂfﬁ =Y N ﬁ%‘%gkio“ﬁﬁg@ 3OO0y ) FTRE
LTW%, ffkoE i%ﬁ@fﬂﬁﬁ’]&%lk%ﬁ@ ﬂ: VRS P 23 BE AR L’Cb\
e LTS, 2020 Eznﬁg 2040 FEE TIE, FlEFiEE iﬁ%ki@%ﬁ%ﬁﬂ

FHI XA, 2030 4E D 2040 2 FE TIX EV N K& /% 5&55 EHERHIL TV D,

FEARFTE T U AN T, 2025 £ F TITEERLHIZ EF L 1,049GWh IZEEL, D%, &
U2 2030 4E1Z 1,277 GWh IZEE L, 2040 4% T2l 1,499 GWh £ Tic b2 E ST 5
ZAUIE 2030 HEd5 LT 2040 FDOFFENL 2019 FFED LB ZHVEI 35 %d5 LT 59 %t hnic
FIY 3%, fsiig i, EV O KRN BFHETH 5 & T I, 2030 121X 264 GWh,
’*“%0)21%7255667 EMERN DD E LTV D, HIZ, 2040 41213 455GWh £ TREEL., K
ML A TW5, IRRP DR—A 7 — A IZBITHEETHA2K 4-9 1277,

B AT 2020 FRICEEOHODANE L. 2030 4£1213 1,670 GWh ITEL ., £ 0D
%32 % 2040 4E121E 1,776 GWh £ CTETH E LTWD, T2 IKFEE T U 4 Tlid 2025
FELUEFECHNTHIIN L, 2030 4£121% 899 GWh, 2040 4E121% 1,003 GWh IZEET 5 & Pl L T
WA,
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4.1.5

(1
World Bank DT —H# _X— 22X % L 1990 =XV E~DT 7 & ZA(BALF)IL. 100 %ITiEL

Electricity Consumption (GWh)

2000 Base Scenario

=
4]
=]
o

1000———— === N

-500

=
=
=
——
=
=
m—
e
=
EE—

2020 2025 2030 2035

2040

Base Scenario: Cooking Demand mmm Reference Scenario: Commercial
= Base Scenario: Cruise Liners Demand mmm  Reference Scenario: Hotels and Restaurants
Base Scenario: EV Demand mmm Reference Scenario: Residential Demand
. Reference Scenario: Industry M Base Scenario: DSM Savings
HiFT: IRRP
B 4-9 IRRP RA—RF—XIZEITHRETFA
5 =1
ENticRloER R
TOERE

TWo,

(2)

BNEP2019-2030 [ZFL# S 41TV 5, 2015 AE DO BIR(FURENE B BDER 2 K 4-10 (9, 372
Db, 2015 FIEAEBREF 93.8 %, S F~ R 5.66 %. K 0.6 %DHERL T - 7-75, Bk
@ IRRP O#HAE TIE 2021 FORERKIL, LABREL95%, KRG 4%, Ny T U —T R/LF—HF

BRI

J&T AT AMBESS) 1% THY ., KEEPIEFLH ENY oob 5 EHEEIND,
AR ARt
5.6% 0.6%
il =
17.4%

Eil
74.0%

fEH «4AYY s TFT4—HENL cKRAHRX «NHZX s KBEH

HiFT: BNEP (240 JET |12 THERR
4-10 2015 FITHIFHER(FRFIHE BB
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@) ENBEEEK

BL&P (% L <% BLPC) 1%, 1889 4% SN2/ LN RADE NS4 TH S, BL&P 134 )
TWHEETH - & LU DOStED—>T, AERFIZEES (Fare Trade Commission, FTC))IZ
STHH ENEBEXRAROMERETHY, BEXDF XA %E < Emera Inc.zﬁ;—ai\
IZATE LTW5D, 1986 FIZHUG L72BEFDO T A B AL W, BL&P I 2028 4£FE T/ LA
KA TENERTET DD T T T A AR HOZENTELHEINTWND,

(4) BEHh#iaikin

)k.IZ‘\Jl/ﬂ? 15 #RI(EIA, U.S. Energy Information Administration)23/A3% L TU )57 VL/N KA
:Jb 5 BRI EFE B ) & DN 2005 405 2020 Ei’(%:li] 4-11 \ZR ¥, TR RT A
CINFETIEIE -EOREBETEE S, OBEROBKREHT, 1ZIE 100 %A HICHEFE L T

’Cl/\ o 2011 LD HEDNT R K 2 FENBRE S, 2020 FIT L 9 X< 100 GWh 2

DR BRI LGRS N,

GWh
1,200

1,000
' [
80
60
40
20
0

200520062007 2008 2009 20102011 20122013 2014 20152016 2017 2018 2019 2020

o

o

o

o

®Oil mSolar Year

HIFT: EIA 5 — (250 JET I CTHERK
4-11 EBRBIFREFHEEHNE(2005-2020)

(5) EER

2SN R ADIEEMIZL, 18 7 FT(N 12 7 FTEITEARE Y v 7 CTHiH ) O FEHT & 150.2 km
DIEAREEEEZ TR STV 5, RA BT PV 25 < & 2021 5 T255.5MW TH Y |
B — 7 FTHEIIH 150-160 MW TH 5, BEARIFFTFEIMET L, 130 MW FREIZ/2 5,

2021 AR S TEAIN TWA KO VRE (X BLPC (2 X % Trents @ 10 MW @ PV DA TH
%, Trents (21X 5 MW, 20 MWh @ BESS N fi% 3L TV 5, 723 2022 F-KIZ 1 MW DR )
PIERBAME LT,

LR & B EITALIE A K 4-12 12T,
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N

Legend
PV 10MW .
Battery SMW SUBTYPECD

{1SD S

Primary Underground Distribution Main Line

OPERATINGV

m —

—2ekV

Primary Overhead Distribution Main Line
Operating Voltage

—_—

A

Source: Prepared based on BL&P.
GIS Map and information

HiFT: BLPC 0 GIS 1§ #I23-5%, JET 1Bk
412 NILNFROEEBRMBLUVRER(BIFESLVEHE)IER

4.1.6 EIRILX—HAE

(1) HIRILF—BEEEHERR

SNV ARR AT, TEZF = 30 — B . BARBADOS NATIONAL ENERGY POLICY, BNEP,
(2019-2030)J 128\ T, [HAEEEL T 100 %D FifLABREL, T2 H | m X —JRELUTRERITH
AEFRET R —HRET DI EAEFE HIEICBIT T D, [ABOR T, A= —H#itEh —o
DFEERuIRIALE DT HILTND, LNLARAE | EZE BIEERIZAT EE #EEZIRD EED TRy
F—ALSNTZBORIIR R E THY, 5% Y TRV —L LT EE ~AX—T T DR ENMET
bHb,

PVSRAD PR = RBUR | B = SRR AR 4-3 (TRT,

85



LXK - hERME AV I LEIRALXF—HEETOO Y b

oYz bEXRRETREE

£ 43 NINFRADEEEIRBUR. EIRMERHELRR

BIRHETERE H o
SR
MEZ =R —EEBNEP) 2019-2030 | 23 E . &K REINT-HDD
EE~AX —T7Z L INEN 2D Rl T R E NS HS,
S BNEP T, LT BAZZ T T,
IZ:;E?%% > 2023 FFETITA9 MEAREHEIR (N —2F 12 20154F)
> 2030 FEFTICRAIIHba (BrrF—),
BNEPTCE kSN TWAr—R<y 7 (IRENAIZ L, EESFUAT20304E %
T30 %D FE ) i B HI A AR E (e 20144F),
==3 == J=3
BEm—F vy gzz)m CCREEE, CROSQIZJV20194E8 A M OIRTEE F T EL DI HDY
CARICOM Regional Organization for Standards and Quality (CROSQ)7> sk
RARDSKL EE 2l E T E(20224F)
MEPS&7 XV CROSQJFZ(20184F) Tl S Bl i X 38l b FEEMR N EE, FREA 72
(S&L) T4 a)—, CFLELED,
I=27VUw’RAC, BT E . CFL&LEDDJR R ESE T— H = 81H <
Ik,
AV IS TR —E LT 47 a—R 2018(CREEBC,20194E:2 H)%
SHL DD, BT 47 a—RIRED R,
CREEBCHR EIIAH 7 ot RE DOC/PRERY, BL TN, & ERhR R
e e A0Z. International Code Council (ICC), ASHRAEZEDELFAZE 3 H], T
BEE ’:égB/Cf - 1§@fy%%yx(¥$ﬂ> IECROSQIZ L%,

TR, B A RO B,
EEBC BEHE~DIARTA L EONLE ST
?Jmﬁﬁﬁ%ﬁ HHARDE IZ/I/%—{H@%%N:%@< BRI AT T
AR H R ASH KDY,

ToRLF— A

CEM/CEAIZNPO M Association of Energy Engineers(AEE, K[ETa— 7 M)
DSFEIT, AEEIFIRNME— DR EMRS, CEMITRRE IR L T — . CEA
BT 3 BF DR, 7035 S E LS ARIFRGESI BT E N DD | AEEIZE

. fofﬁ)(m " SERFRAMSA TS,
(CEAYHIE CEMIZEIHgHA % 1 é‘IZ\/l/iF__TA%%’&*éV’\;}WUiEOTD VR,
BN N — =0 7 I i, R E A AT,
CARILECIX & BE NI —=2 7 5 i,
S 20104 L20184F 12 it

H IZ\Q;\:# o 201844 1E20104EDE T L X — %P OB B8 & o,
BUR R B9 308 F(REEL 1 35980 ~ L00BFGR BepR<))o
PVEREL ST~ — Y MRT v b Al S TS,

ESCO 72770 MR msh R, TR X —< 2D A NI R E IS4,
BPLASESCOIZEXVAHT o 5HHE 1 (20204F),
R T ANFRECA L N —= 25 AE (T 1T ~OiE 3% > T\ D),
T B2 X—2ZWQ01285)1% . 2015-16 EIZKR T RO TR 1AL 2N

—HEHANLTH DD, WIFRFSIE =X — BRI GO TR
Wy S IRCHTA VR — R AT TE

7: CARILEC [ Caribbean Electric Utility Services Corporation (i

HiFT: JET
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(2) A4 UN—F)L— LI T AU (RAC)DREFMLRAE
PULARATIRFES IV CNDL— BT 2 OITIRAZAT TR, & 4-4 1T H8) Tho Tz,
NRRGLNIA L N=F S AN =R EBITERIEIRIF ORI RRFLTHY, £, miki3eT
R410a ThH-Tz,

£ 44 NILAFRATRFINTLNSIL—LI7I(2019 FRE)

HiE i ME
A2 1\—45 AC US$ 600 COP=3.25
(12,000 BTU=3.52 kW) BAIRE AU X170 (US$/KW) )
A2 13—43 AC US$ 850 COP=3.23
(18,000 BTU=5.27 kW) BAEEN LY X161 (US$KW) '
JoA2IN—53 AC Us$ 300 COP=272
(9,000 BTU=2.64 kW) BAIgE A B YR 114 (USSKW) )
JoAIN—3 AC Us$ 500 COP=2.55
(18,000 BTU=5.27 kW) BAIgE A =YX M:95 (USH/KW) )

1 A 73—% RAC(18,000BTU)IZH#ES 7T R(LG BF)THY, OEhENLAE S Y 720 AN H L TEW, 7238, i
Uo7 IR E b D,
HFT: JET 1ER%,
ERe—bzTarOmGHEEL LIS, A= FE ) A N DR B VER AT -T2
FER, A N—FREO BB G RIFE =1.6 F-L72h) B — R TEWREEEZ A
TROIEDHERINIZ(R 4-5 2],
R 45 NILNRRTODAUN—EHE/ AV N—3HEDBRFHE LR EHR(5.27kW #R)

BASL=S % )LaRk US$ 350 US$850 - US$500

EREBERFE(C1/\—4RAC) USS$ 816 5.27(kW) x 2,000 (h) x 0.25(US Cent/kWh)/3.23)

FRBREE/ L1 N—42RAC) | US$ 1,033 | 5.27(kW) x 2,000 (h) x 0.25(US Cent/kWh)/2.55)

EMHESHEEA) Vb US$ 217
B ERINEH 1.6 & 350/(1,033-816)

1 BIERSRE: AT RN =2000 RFf (7245, L — LT 2 OERE ) ml I E (O v~ A IR IEHER)
TIL, Jb— A7 3 OERIERRF=2,000 BFfE & EHTND),
20 FEEABESEHE 7Ty —h=0.25 (US Cent/kWh),
3 — AT arORRIT, ERIELLF O FEL(COP, EER %)XV EE O SO FERE(ISO Mk X CSPF)Z V5%,
AN —=FZEDE ZRNNTX —HRITSHITIER,
MU JET 1ER%.

(3) BREEAIRILF—HEHMINT 5=—XAE

C/P #&Bd . B R —ZEEAFRIERE I L, » VLR RAIZBIT A EFEE = VX —HIFIC k728 A
BESNENL, = —XHEEZ T > —NEEBE ) H K TITo72, TORER, BEA W KAz B
DOEWE TR HIE, VRE, BEMS., AL/ 3—HDJE . A2 73—% RAC ZTHY ., BIIEED
KREWERASTFEZROICESE RSN TOARNWE T i~ D =—X - L O &SI RS-,

K7 r—MERER 4-6 (T~ T,
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£ 4-6 NILNFRIZBIT2EBEIRILT—HMIHITI2EABREIRCZAERR

& Sk IEh EIRIX—Hil
1 VRF
2 BEMS
3 AL R—H L DiE b
4 A A —
5 AL R—HRAC
6 RN TR
7 ENHEE—H(E1—IE3 /7 R)
8 LED
9 BRI AT N(T—V = 5, BEIE—NRT)
10 TE'NT 7 AL
EV AR

HiFR: JET 1%,

41.7 RAFHEBR O EIGH SR
2L N RAENO KR ERIEHERIIE 4-7 IR THEY TH D, 7B, Trents 128 L < k77

TR A ERIE S L, 2021 4E HEER 2 BAA LT,
xR 47 NIULNAFRORERFE—FE (2019 £)
Ratin
Plant Unit Type Fuel Manufacture Initalled Capaci%y
ear
(MW)
D10(Unit A) LSD HFO MAN 1982 12.0
D11(Unit A) LSD HFO MAN 1982 12.0
D12(Unit A) LSD HFO MAN 1987 12.0
D13(Unit A) LSD HFO MAN 1990 12.5
CGO01 ST heat from unit A | Peter Brotherhood 1985 1.5
Spring Garden D14(Unit B) LSD HFO MAN 2005 30.0
D15(Unit B) LSD HFO MAN 2005 30.0
CG02 ST heat from unit B SHINKO 2005 2.0
Unit S1 ST HFO GEC 1976 20.0
Unit S2 ST HFO GEC 1976 20.0
Olympos GT | Jet Fuel/Diesel Curtiss Wright 1969-1970 17.5
Garrison G02 GT Diesel ABB 1990 13.0
G03 GT Diesel ABB 1996 13.0
Seawell G04 GT Jet Fuel ABB 1999 20.0
GO05 GT Jet Fuel ABB 2001 20.0
G06 GT Jet Fuel ABB 2002 20.0
Unit 1 MSD HFO Wartsila 2021 8.25
Trents Unit 2 MSD HFO Wartsila 2021 8.25
Unit 3 MSD HFO Wartsila 2021 8.25
Unit 4 MSD HFO Wartsila 2021 8.25

HiA: BHZEICEY TET 7ERL

%% ¥E AT (Spring Garden, Seawell, Garrlson)@@%ﬁﬁ%ﬁ"ﬁﬁ—é SCADA 7?3 Spring Garden & FEHT (2 £
feSnTERY | FRAGEHRTITORE ZH > T0D, BIRMICEDC Y AT AMIREATH
D, ANFT—=LFETHEHESZa Fa— L L TWE, AT T RIZOWTIFEEA—D
HELED AZHREINC R — Y i T T DA V2 — )V RA VT F U A& FEfL TS, 7Y
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Jolz) FEERTHRES
T A VIS OV TR T ARIC 2 fE, IRECIRE R EOT =X 2R, b Ly N 217
DLW RVT VT U I T AT AT F U AEETL TV D,
NP L—= 70T L T 4 E000F, 6 H T EITEEEGOMBERINCAT> T D, BEE
ELTATVa— b RAYTFURATHETTINTTEDS L IICL TN D, AT T U RIS
DONWTIHIMBA DT —HRXR—RE L AT T ADT 7 AERIZIERH LT 5, 72355 BL&P
(21X ANSI (American National Standards Institute) ® 38 & % 52\ TV % CMRP (Certified
Maintenance & Reliability Professional) & W9 A T F U AOEKEF Lic= o =T MBTE L
TEO., KNFEEBRMOA T T ADRWILBLFEEZ 5,

41.8 BEAREIRILF—EA

(1) BAAMREIRLF—BAKR

2NV RAD R OREITDEI PV < & 2022 T 2555 MW TH Y | B — 27 FEEITH
150-160 MW T 5, BRITFBEME T L, 130MW FREIZ/2 5, 2022 R M CEA SN T
W5 KRIID VRE 1Z BLPC 12 L % Trents @ 10 MW @ PV, St. Johns @ 1MW B/ DB ThH 5.
Trents (21X 5 MW, 21 MWh ® BESS i STV 5, 7L/ RRDRHEIX & 3 EATICH T
FatEZBMmLizb0%z, B 413 & LORTS,

x Grid and Generation

PV oMW i of Barbados
Battery SMW S .
{1sD = | Location |MW/u| le MW | Remark
Primary Underground Distribution Main Line Existing
OPERATINGV
— v Total thermal power 225
— kv
LG/ Primary Overhoad Distribution Main Line Spring Garden Total | 9 166|LDS, ST, GT
Oporating Votage
— kv Garrison 13] 1 13|Gas Tubine
— 20 N
Seawell 13] 1 13|Gas Tubine
Seawell 20 O 0|GT (Retire)
Trents 83| 4 33|MSD Engine
Total PV 75.6
Trents 100 1 10|PV
100MW20ff-shore wind Distributed PY___|LS | 6561V
Total Wind il
[Ashford 1|Ls 1|wind
Total Battery 5
[Trents 1|Ls 5/BESS
Planned
Total Planned RE 248.5
St Lucy 50 1 50(Wind Planned
Northeast 100{ 1 100|Off-shore wind
St Tomas 300 1 30|Vaucluse Biomass
PV 13 1 13|PV 52 MW+hydrogen
Distributed PV 155 25.5|Licensed yet installed
PV IPP's LS 30{IPP's by 2025

Source: Based on information from MEB and

Source: Prepared based on BL&P. BIPC s 0f.Jan.2023

GIS Map and information
HiPT: BLPC O GIS i @I F-2% | JET 1ERk
413 /NILNFRDRBR., REFEBIREE

PNIRRADOKENEB I OB ORT v L EK 4-14 12777,
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Disclaimer | GTI map © 2019 Solargis

HiFT: ESMAP Global Solar Atlas, Global Wind Atlas
4-14 NILNARRDOKER-BAODRTUIvIL

fthoo B U 7FEE LR, KGO RT v ridm< . BBT42 2,000 kWh/m? (5.5 kWh/m?/
YL BT, BRZFERIE 2,200 kWh/m? (6.2 kWh/m*/ H) & 2 %, &#) Bridge Town &, St.
Michael, Christ Church 72 & CIZRIRIZ 0B O EIRE & PV OE AN EAL TS, T PV
IZOWTIETZ 4 — RA 2 U7 (FIDDHATINTEY, £ kW~500 kW FRED O3 E A
STV D, 2018 FFREAT 25 MW F2HE & HEE S AU T3, 2022 4F 12 A KTl 65 MW
FETHM L7, 2023 4EFIEE A 3 MW Z LI L T\ 5, BIRE X PV OHITADE
2L LR BICEN., BLPC @ BT EOFEET 2015 AELEEAD LT\ 5,

EINZONWTIE, KRFEEED D DJRANIK L 72D, B CH MY EGE 6~8 m/s DE AT &
V. N7y nmE <, A TIHEL o T 5,

West Indies KEFEOFHAE(X 4-15)2 L5 &, 472 MW OESTOBIREMNATREL S TWH R, £
BRITERBE, MV & OGN T, BAEENARER YA MIREW TH D, £z, HRIFHE
AW E R KUK HE OO % EFA & BEOMERF A GLE L SN TWnD,

Average annual wind speed (80m agl)

= i
R g s
i £ 3
— 3 2
& 2 =
X S 3
S N =
3 .
Zone % s =
1 94 34 218.1
2 92 33 218.0
3 94 30 193.1
4 70 34 2455
5 79 27 166.7
6 162 58 301.1
7 52 20 94.7

64.2 236 1,437.3

/'
Space for 472MW of wind

Current Barbados electricity
demand is ~¥950 GWh/year!
HiFT: Measuring and mapping wind energy in Barbados 2016

B 4-15 West Indies XZ(2&5/NL/SFADBARERREEHAT

JE ) #3£01X St. Lucy & St. Andrew O WREE(13T 0 Lambers ¢ BLPC 73 10 MW D J& /) 5 8 % 118
LTS, BUFOBEFEIC LY 50 MW ~OaHHEifLK 2 st T 5,
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F7o. NN RAYIOES]IPP & LT, St. Johns @ Ashford Plantation (Z 1 MW @ﬂjj%\éfﬁfﬁ
73 2022 FERIZIERRBHAA L7, Z 4UiX Ashfold Dairy #1: & Pavana Energy (2 & % IPP C, 727
fifik& 1% 22.875 USc/kWh TH 5,

Trents KEEEH A &, Lambers LR T > ¥ LA FOBEEAZK 4-16 [ZR7,

H{FT: JET
E 4-16 Trents PV YA~ ZE)-Lambers BARTU v ILH A MNE)
Fofts, LTAFEHIATHWD

« PVIPP : (i) 10 MW PV, Kendal Sporting, north beach, (ii) 5 MW PV, Sipaple Golf Club,
St. George, (iii) 4 MW Pan-African Solar, Cliff Plantation, St. George, (iv) A=A » DHE
FIZ X 5 8 MW PV (BESS 134 L)

+ 52 MW PV +3 MW BESS and Hydrogen storage, A&t K 13 MW | 7% 0 13KEBR
« 30 MW BEIEWM)HEEE(WtoE), Vancluse, St. Thomas
+  International Finance Corporation (IFC)D @& (Z X % 100 MW off-shore wind, northeast

(2) FRMREL

SR RAIZBW T, REEETH D BLPC BEIF L OV RBAZ3Z1F, 7NN R AME—D%
LIRS & L CEBEAEEEIT-> TS, BLPC 134T X OKRKTESE4E Emera ORI
Thd, BHIEDT A B AT 2028 FE TORKI Lo TWD, HED BLPC 8 FEIL T, 255
MW Dk 3BT, 3 L OHEHES Trents © 10 MW D PV Z3#EE LT\ 5, K15 EFTIE Spring
Garden, Garison, Seawell, Trents @ 4 /»FTT&H 5 (Trents % 2021 -1 HTa%

BUE, FRZHI PV IC K DEHDRFEOMEL 72> TV DR 4-17), JE IO ZEE 23 —5
PINIZ 0.1~0.5Hz x-LT%) Z &b dH D, Spring Garden DA A X — ¥ LI TERE N JE W E 22 E D
BUERHINTODER, HAAF—ary he— L TEMIcEbLT ., BEHFTOA L —F RN FH
THREMZHIE LTV %, Spring Garden 2 E AT R DOHIE 21T > TV, Trents (2N 7
ToTNDHDL, TRTOREKRE —LEBT LU AT AMIELEA L TE LT, BI7E Automatic
Generation Control (AGC)DE A = FtH Th 5,
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9
L

1hr

HipT: BLPC

K 4-17 PV IZKZREEHZESHI

Trents D PV ([ZUT#2 L, BEIRINB IO —27 27 hD72HD 5SMW, 21 MWh OF A 7 #ld
FEMPBAINTND, A =2 THGEHME L TV, PVIC XD EREOLEH %
Mz o5 XKML T\W5, HFEMOREIT Trents D PV O BN X LTI
+ TTH LN, EE PV ORI D%, B OEENITXIG L E T, FFoy
EHN 130 MW IR T2 KL, 8O PV OZEEIRIN L X2\ 7-DIZ, BLPC
mnmmmpv%ﬁmbfﬂmbfwé 2022 4 12 HEEE T 65.6 MW D43 PV 5345
ICRE SN TWD, RBAELADOLDEEDDH L IIIMW LD, EDFED 25.6 MW @ PV /A3

B TIEEFICEERT 5 EE 2 i, BITRHEIZ
(3) FIT HIE

B ODEBIREL RLTMMETH D,

FTCIZX 5D &, 20234 1 AR FIT 3R 4-8 D@V Th D,
& 4-8 /NLAFARD FIT 55 E(fi#(2023 ££1 A)

Type Scale Tariff (BBDc/kWh) Remark, up/down BBDc/kWh

PV <10 kW 34.25 Down from 42.75
PV 10 to 100 kW 35.75 Down from 44.75
PV 100 to 250 kW 34.75 Down from 41.75
PV 250 to 500 kW 39.75 Up from 38.25

PV 500 kW to 1 MW 34.25 Down from 36.25
Land-base Wind <10 kW 36.75 Down from 39.75
Land-base Wind 10 to 100 kW 45.75 Up from 38.25

HiPIT: Fare Trade Commission (1 BBD = 0.5 USD)
L oFE Ak X BESS 72 £ ORRE

DAMFERRE & 72> TN D,

ZOEFHEDITRMLEIZHENE LT, 7 TIZ BLPC [ZTRMIEBHICHREZ 2 TV DRI

T D, JET & DI H-3% MEB X 10kW UL L VRE (213 BESS DR E 2 /ST 5.

& %

FEEAA FPMET LTS EEEAEIRIC

Zxt L. FIT flik& 1

F T 22 AN D Tt AR R L TV D,

F 72, MEB 308 PV % Z O F FHEHET 5005 2 WIT KT PV IZEF T 50,
ZiToTCWb, JET 1T EH B MITHIRT 2 08T <,
HRETHD &2

=L7,

T 7oAtk IR 7RV,
_I_./\

ERIRT@Y B\ -
Il RAFEHR LRSS ST

LIFOREFHRE LI,
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419

(1)

)

2)

Iz, LFORNED JET I3RS LT,

MBI EU A MU T R VR D R R M D22\ T IR R 0D KR %
HETHONEHATH D,

o HHOTEPRN TR/ NS WS, RPRIZ &0 & REE RN, Rz
IRHIICERE L BB 2 A, AL—ARE N 2G5 Z LREE LY, 22 LY,
VEREEMAEZRO T Z LN TE L AREMENH D,

o EEREGENAREEE L, EEMOA~Y— M A = F EEHEMNT . RRELE
PEaR— 952 LR h s,

o PR 2T LAOSE AR EA O IS T 2 LR S,
7 IPP REZITH L, BEFTALOHMBHRITRR 2 B O3 RBARET D LD
BIET5Z L aiitid s,

EXBBEEV)ELUEBRBATLRK

EREBHEEV)RUVES TS
EV OFfE

ZEREL DT TA4HEEDH Y, EROALZLENZ P DRNONy T YV —AEXH
%ﬂ]gﬁ(Battery powered vehicle, BEV), =2 V2 LE—X D 2 SOEN ) &2 T D@/ A
7'V v b H#)H(Hybrid Electric Vehicle, HEV), HEV [Z/VTERZFIHT 572007 F 7
NONT=@ T 7 A A7V » KH(Plug-in Hybrid Electric Vehicle, PHEV), @/K% & iz
FCERERAE ST HPEMEM O S 7= OBEHE L B ) #(Fuel Cell Electric Vehicle,
FCEV)3 i %,

EV 31tk n = v A H B H X (Internal combustion engine vehicle, ICV)& thifgd-2 & |
CO HEHHEN D72 | BEICE LW E W) OIFEMOEETH L, ZH EVITITED
X oECRH LD, LLF Tkt 5,

BEV ® A Y v MNE COy #—UIHEHE T, #MEFFEERMOPLZNETHD, Ll 1 H
DOEITHEENELS . NEORKEENLIN /R 58, RERFENAEVDAGETDH 30 ok
), FEHEMERMEEAEVAITT A v FEERD,

HEV & PHEV (X ICV & EV OREAZ A LTV, ICV &l T 25 & COHEHHED M Z 5
N5z b HERFEROREL - EBRMONELNWZ &, FETHEENELS . BHEA V7 IRREE
LTCWAHDIZEMPHEVDGENT Y VAKX REF v —V 0 T AT —3 3 > &l 5 ).,
FHEEFANENZ EN AT v hEEF2D, LL 2 2OENEHEAD Z & BENIE
WRIZT AV v hEF X5,

FCEV X CO; # —UIHEHE 7, BEV &Il U CETHBENR W & F 7o FrERFM 2 B
W EGHRIENCAY v b8 D, —FTHFICRONZFIEA v 7 T & BRSO
S, HEETFANREN THLHNT AV v FTHD,

EV M DiLK

RO BV HOHER K 4-18 (277, EV TGITEZE 10 FTEERICILR L TE Y, 2021
BT IS D BV OIRGEREIIT 660 ., EfTHII 1,650 e &Ei#Z27-, EV X
EHEBED 10 %% HD 5, FHIHEERINE, BV ORETHTHY | BKINTIEA T v 4
AYz—FT U NV 2—72 EOIRKGEE, R4 Y 7T A AFXFURATHREDFE L,
IEA |2 X% & EV ETTHEHIL 2021 0D 1,650 THEND, 2025 4% TIZ 1,800 A, 2030
FEFETIZ 3,000 FRICHERT D ERBNTWD, FHHERBIZEBIT D EV O = 71X 2030
FIZIT30% & B RIARTH 5,
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Electric car stock (million)

HSPER & R EV BT VL IER L TR Y, 2021 4121% 450 ©F VR HHSICIRGE &
NTNn5, 95 70%2 BEV. 30%% PHEV Tb 5,

Global electric car stock, 2010-2021

OOther PHEV
16
mOther BEV
14
OUnited States PHEV
12
10 mUnited States BEV
8 B Europe PHEV
6 mEurope BEV
4 .
@China PHEV
2
mChina BEY

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

IEA. All rights reserved

Notes: BEV = battery electric vehicle; PHEV = plug-in hybrid electric vehicle. Electric car stock in this figure refers to passenger light-duty vehicles.

“Other” includes Australia, Brazil, Canada, Chile, India, Japan, Korea, Malaysia, Mexico, New Zealand, South Africa and Thailand. Europe in this figure includes the EU27, Norway,
Iceland, Switzerland and United Kingdom.

Sources:

3)

4)

5)

IEA analysis based on country submissions, complemented by ACEA; CAAM: EAFO; EV Volumes; Marklines.
HiAT: Global EV Outlook 2022, IEA
H 4-18 HFED EV $(2010-2021)

EV BUkK

Z D EV i OIERIIIFEOBOR N K E S HE LT\ D EB8RIN 5, TIEBUFIE 2020
10 H D )L X —BHEE R EEE(2021-2035) ] 236K LIz, 2025 £ % CTICHHARTE
BT OH TR NF—HOEIG % 20 %AT# 25 & LT, 2035 4 F TIZIEHT #IRGE D F i
%fﬁ%’iﬁ@ﬁi(EV)k‘Té LR PHEEE L, HEYHE A —B LEAEE O EV E0 4T,
BSR4, bl, BEXEBEABEAT — a COBRIEREZERL TS

FZBUIL2019FIC (7Y —2F 0 —/VBUR) 4B L7, 2030 4% TIZ COr HEH &
7 &b 50%HI L, 2050 FE TICh—Rr=a— I VHBEZERTSHZ LA H
LTS, A Y LT T RTZENEH 2030 45 L 2040 45 F TITNAERI B 8hE# (ICV)
DIRFEEEIETHZ L & LTEY ., BEV X PHEV A~ 40 H B BBl DEIB K 2
FEhid 572 ELTND,

EV i3y 7V —ifis;

EV Ny 7 U —1iG Y BV TG IERIZOFE THER LT 5, AT 2020 420 340.8
& R E 2027 FEICIE 21847 (B RUC 72 B & PRIS A, BRZ U F 7 A4 4o THEHCE
AN EEIC LD ABITY TF UL A UEME S A MOATS A KR TS & THEES
na,

EV REBEAT— g

EV T ORI, A > 7 i b AL TV D, Eiko X 5 B A3 wBh 4 &
WL, EVEBEAT—Va VEREZEL WD, HBEIFEHSHICEIT S EVIRGEY =7
MRKEWEIZE BV BREBAT — T a VERRIZHT 2O S 2 < 2 A HA A &
D, AXVR, RAy=—FT >, AFH, TAUB, 8E, K4V, BR, 77 A A~
RONETHLHEEA K E W,
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6) EV AEpEHTY

EVA—H W T34 F - —2 %R 419175, EV AEPES 1T H B E- [ @i A —
T H— A= T AN H A =T Ny T U — A —F TR I L, (e A B)HESE
CRERDIY T I F o — Lo TS, EV A—B1% Tesla(7 A U #), BYD
Company Ltd("'[E]), Mercedes-Benz Group( K- *7), Volkswagen( N1 *), Toyota( H A&)7233F=
B —Y—Thsb,EVH/Nv T U —A—0L, Panasonic Corporation( H A), Contemporary
Amperex Technology Co Ltd(*'[#), Samsun SDI Co. Ltd. (#[¥), BYD Company Ltd(#[E),
LG Energy Solution Ltd(F&EN N FEE 'L —F—Th 5,

2 ¥ a @0
Y - ri3 &
BOSCH A CAPTIV: U
ArsiN DINSO ) 5 4
R 1or—% KyFy—
FUKUTA® DENSO | 04 BOSCH &TDK o \? Panasonic BV @
e € 0y -
AU IV e 4 oo Azmer - TOSHIBA Whidetrrgyipan CATL
:’-'.r-'-‘e-'! Niddee 4 BOSCH e A orwvso © LG Chem &I sausne s

Hi T UZABASE
4-19 EV A—h&HTIS5A4F—>

(2) AXIZHIT3 EV TS

7LR RAD EV HiGIZHOW T RS F1Z, FTHARIZEIT D EV GO OV THREEH

‘a—‘éo

1) HARDBLH
AARABEBGEHEEESSOERX 420012 X5 &, 2022 4E 1~10 HE TR bR SH
72DIX HEV T 88.3 Ji15(48.4 %), IRWTICV(H VU »H)A 78.7 Ji(43.14 %), HEV &
HFYYVCHETHGY =7 D90 %l Ea 595, PHEV X3 &, BEV X23 JiA. FCV
IZE - T 810 BDOIRFEIZHE F » T B,
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ICV (diesel) PHEV BEV
6% 2% / 1%

HEV
48%

ICV (gasolin)
43%

s HEV =ICV (gasolin) =ICV (diesel) =PHEV =BEV =FCV = Others
AT AAHBEEEGAEAR
4-20 BERMIBICHTSEEBEOS 7 (#EE. 202241 A~10 A)
2) EV HiliLAilhe
AAMYS CIRIEESN TWD ERBEHE L KT 5 LR 49 D@D TH D,
= 49 HZXIZHITS EV OIRFElIESHFED LB

EV OfE$H HiE BRFEME | —EOFECHD | JLFTEBROE | FHTET
Yk 1TEERE ) -t
BEV Nissan 539 AH 740 M 470 km 635 km
ARIYA B6
(45 9x16.5 F/43)
HEV Honda Fit 235 A5H 6,300 M 1,142 km 181 km
¢:HEV RS
(42Lx150 A/L) |  (42Lx27.2km/L)
PHEV Toyota Prius 320 AH 6,450 M 1,230 km 190 km
(43Lx150 A/L) (43Lx28.6km/L)
FCV Toyota 790 AH 6,720 M 750 km 111 km
MIRAI Z
(5.6kgx1,200 M/kg)
ICV Toyota 234 AH 6,000 M 732 km 122 km
SIENTA G (40Lx150 /L) | (40Lx18.3 km/L)
HiFAT: JET 1ERK

HPEEHEhHLO HP % 7.5 &, Nissan ARIYAB6 1% 539 5 H & ICV X° HEV, PHEV (2t~ T
BRETHLIN, EOTMAFEEMETHE (7 ) —r 3 X— 1B E0E AEER4 ) 92
G, == —EE 4.85 (5 B EEREFE BB BEBURERL 1.85 M), HAES OB
60 T390 FHAREE T 5D,

3) EV AL 7T 484

2022 4 11 ABFE CORFEODIIRBIT D EVREBAT —va L EAKREAT— a VORE
& 421 1Rk, YV AX 2 R 28,500 2Aficxf L, EV EEBAT— 3 Uk
21,000 73, KFEAT—3 3 1T 161 D FTE 2> T 5,
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bk - chEakithisy A1 :IA-é IRILF—HETOSI) F
wAs! /17 I~$%x7$ﬁ

hiEX : muvmﬁxgo *;:
Vi xmw'tﬁl ¥ h—m
L =

[

Lo, @ ®

PG EREHER
Vi i

j =
l ¥1CEEL‘-‘%‘NH‘\RHE %

R INC. ELHIBIE MRS

HjHﬁ GoGoEV, NeV ENEOS, Toyota Mirai

E 4-21 #HDITHITH EVRERT—2av(E)EKBRT—av(B)DERESHH

IW@ EV BEAT— 3 L2015 b 2ICHEMLTEBY, 74 —7—X°, avE
TT/I/ ﬁ@%ﬁ%/a VBT L PICRE SN TWD, @ OFREIRITMZ,
f%fﬁiﬁ HELHEA TS, it%ﬁﬁﬁ@a‘ﬁ@;&{r% REBINTWDHZ L E2EET
HEHY ) /x&/ N ERIERICA 7 T 038l S, FIEMEDRm E > T b, BHeER D
BEREH 2 A BBE AN AT O b O, ABHE LD b O, ERITZF O G R ERH D,
FEERFNIAE LB IROL AT 30 4r~1 KRR, @ OB T 5~8 BEFRE, %

JEFHT 16E%EF’EJ%£F7/V755‘7 TIZHEERIR DDA NZ WL 9 TH 5,

EV BEAT — 3 » OEHITREMENZ N & Mot nd 5 2 & NER
tEZLND, KEAT— /a/@m%%ﬁﬁimONSOOﬁWEV FERFKET 7 71X
30 FHBRETH S, TEmREIIMIE&E2ERT2Z 2k, BEHAEREL T
—24HH D,

—HTCKFEAT — a OFEIZBIH(S9 2°AT). FHER49 2°F7), 822 N icE s
LTRBVIEFICRENTH D, KFEAT—va VIKFEAT—va VEMTHREINLT
WHH D, VY AL R Compressed Natural Gas (CNG, KIRAT A)A X > K RIRHT
A« Liquefied Petroleum Gas (LP 7 A)A X o RIZHFE SN TNAHH D, 2 E=2 2 AR
F 7 RZEEICHFEHINTWVD DR H 5, REEHIFIEFITEHHAT S EHARE» DD, il
B zimM LT 1HENBREOAENPLETSH S,

4) EV A—%

AARTSHIZRBNTIE, BEHEA =B L OERA —VERN EV GBI AL TS, 22
TIEEEA =D OEE DT,

3 BEhE34 9] PHEV, FCV 1273/ LT\ =25, BEV fish oL KIZAEV, BEV
THHIAKE B AT 5 Z L IZRD T2, EV & Mobility as a Service (MaaS) % A5t
FFEEYT 4 —/aRx T 4 BT 4 DO EEis{b LT 5,

«  HPEB#HEIX e-POWERMHEV)DBFEIZHET 5 & FIKFIZ, BEV OBF H1T-> T
50

o NI V=9 PIF196FEIC h I X EAFTEV Ay T U —EZIT 57207 T4 LT
— A BV T U ESAE AR LTz, 2018 HRF Y = VI HENEIR Y AT A%
FE#H L7z A~3A v —(SPACe )& F#, 2022 4= 4 AIZIX EV E#@f_mﬁ TA L
TIxy b 2 F &Y a—va AR E NI X EOERITTRY LT,
FoT AT EEBITEV 2Ny 7 U — T4 GIGA factory %Eﬁﬁ'b“(b\éo

T2 V—% 2020 E 4 Hlzha ¥ oEHERE iB;:ﬁ?JL%f%(% YN RRE—H
PR E T Y TR T D FEEERMGE T AR Lz, BV BAFRICEIT D ﬂ-ziﬁ
AL DT, 2019 4 6 AIZiE b = ¥ BHEB YRS BRI E L=,
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o T A TUKEMIT 2020 FIC EV BRENAIEE O BFEAIRD . EV XSO, 2021 4F 4
SHOTAV L AW ERERE L., 4% [TAY ) T2 L 2REL

77

e WHESEFBII-ZEHHHHEITLEARLIC, EVHE—%, A =22 1L T 5, &%
TR E 2 i U, EFERE IR AZ X > T\ 5

s BVA—DPET AT VAT L ARASHIT BV FlT—4F, LA _"—2 2 8IEL,
GM. Ford Motors, Daimler, BMW 72 EZHE L T 5, 2019 410 HiZix TH A
— R NET 4 T VAT AR ittt L, EEANTU—hL A oR0vy—, HE)
1#E#5, Advanced Driver-Assistance Systems (ADAS)7¢ & D438 CTH) ||‘U‘7°? A4 ¥ —IZ
RHZEERHEEL, RUFROF—EURRAELE, Ya—UERERET LI &
IR LT

« AAREEHRASIHT BV £—4, BIOE—Z LA 0= I B~ R L lp ol filh %z
EFET D, 2023 FFE TIZEV HE—X OZEN R Lz, BAEOHE THITN
Ay R—=T U REAF A THEETA U EIRET D2 & RE LT,

o CEBHITIRVH ARXX FA LTI = MG, EV Ay T Y — 2 FE
FEIEICFI 95 V2H(Vehicle to Home)> A7 A % BA%E L7,

«  TDK Corporation |% TDK(75 %), HiZ(25 %) H&E T2 EV A v _R—F— X =BT
THNIT AT = T4 — RE—F =X "= 2 MG LT D,

(3) 3L\ R RABRF DBUR

2NN R ABFIZEE SR BYD D EVZEALTWS, LLEBERBELNTWAS Z
L FEHEARRLEY EWVARTEHLL L, B LLIZICV 2 HL WD Z &
5. COHEHEITEWEEBE X BND,

ISR R AFFHIABEICK L, ICVEEATIZS H RV ol-n—r % EXEBEE -
INAg 7 U Fﬁﬁﬁ)wﬂ_m T 10 RV ETERF-CHEYOND I IIC LT,
BARBADOS STATISTICAL SERVICE (Z L% &, ABEIZEEOHEE D S HD 21.0 %,
ERAEZE Tl < 558415 60.5 % Th 5,

INZ TN R RABRFIE 2022 4F 4 A 1 B 24 R[], BAHBEIC 9 2804 & A
MR 2 SabR4 2 Z & & L, 2024 4F 3 A £ T 2 R, B H B AR Ol AR %
10%2T5Z &L, LML ERO@ED , #HHED BEV & il H.O ICV IZITEER 724l
ENDHDZ b, TOMFITRERN EHLZIND, MEB TIEHEHED EV 2 F L T
BY., FEHEIZOWTH EV 21T 28R ETL VIE X 72,

(4) NILINFRIZEIT S EV /i
1) BV 7 4—7—LiR7EfMikg

2022 4 11 A O 7 FHEMUZ ISV TS RZD EV fiOWT, 7 —AAZT ¢ 217
STz, 73L/N R 2Tl Megapower Barbados & Courtesy Garage Barbados @ 2 173 EV % ik
72 LT\ 5, Megapower [ MG, HFE, ¥ T—OBHFHEZIOH->TW\5H, E-pHH
HE LTBYD DA T v 7 58 LT 5, Courtesy Garage |& Hyundai @ H % #
RO Ho TN D,

ZL R R AT 5 HEEOMK L 2R 4-10 (279, IGEMiF I, NISSAN ARIYA (Bt
HL BEV)A% 150,000 BBD(%J 75,000 USD) T, NISSAN X-TRAILCHEH ICV)A% 117,995 BBD()
59,000 USD) & bl 42 & 14,000 USD F2EE VY, £ RATHB B AZEAT 255
I EA LN L D T H A, NISSAN JUKE 2015 (15 H ICV)Z 55,900 BBD(KJ 28,000
USD)TIRFE SN TWDH I EE2FE 2D & BEVIE3BEREDMETH D Z bbb, EV
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HHEDIRFEIZOWTIEF > T4 v B2 D0 DIERNH - 7203, BUIRER Cilith
IIREAD L 5 Th 5,

R 410 /NILAFRIZB T2 ESEDMELLE

NISSAN ARIYA (¥7#. BEV)

= N mt—— A58 7 Megapower

/ AR FEMMAS : 150,000 BBD

NISSAN X-TRAIL (## ICV)
k527t : COURTESY

B 7EAfiF& : 117,995 BBD

NISSAN JUKE 2015 (41 & . ICV)
{72 7t.:qv motors

A 7efik& : 55,900 BBD

HiFT: JET {ER%
HAD— AN%7-v GDP (% 39,301 USD CTHENELRARIX 77.9% TH D, 7NN KAD— A
W7=0 GDP 23 16,817 USD THDHZ L %2E 2 TH BEV OFHEAITHE LW EEZ BN
Bo FTEENITIFIANARED EWVWX 7 —NRZELTEBY ., BH4:1X3.5BBD ThH b, ifE
BIMEIZ T VT EZA, RARLEVAENVWZ 7 —%2FH L TCWAEAELE N T,

2) EVAL 77
B 4-22 [TV RAZET D BV RKBEAT = a Dy T Thd, ORI
ERLTNDZ LDy D, B0 TITER N TFEZATHY BT Y v Va7 R
PN, TR TNANLN Y T THDH, —HFTEOHRE XOHANIERIIEE L <,
EHSCHRNE N ) T Th D,
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N\
Sp‘\“‘ Pg‘(?—v‘
sh

Speightstown Be |~.;b;r'v
Mullins o
! Bathsl

sheba

Horse Hill

HiFT: Megapower
4-22 N)LISRRIZHITE EV RBRT—23v DIV T (E)LRERT—Lav(A)

Megapower ® HP (2 L % & BN TEV % iEifis L7z & & O%E X 0.15 kWh/km~0.2 kWh/km
T, K 2,200~2,900 kWh OFESTEBMLETH 5H, Megapower DEFEMEET T 12
#£5< é: FHH9 1,300~1,700 BBD OESAB D05, F - FeEEHE _ou\f AR
N7 #EIL 1.5 BBDkWh, S & RE4 1L 1.75 BBDKWh, H 7 7 1L 600
BBD/kWh(Megapower LIZMCTHEA L7= EV | 1 1,000 BBD/kWh)ﬂ@é FeREIHE X Ultra
charger (100kW)C 30~45 43, Rapid charger(25 kW) T 2~3 [}, Fast charger(7.2 kW) 10
~16 FRIFRETH 5,

4.1.10 A - #RigEERN

TRTIEH AN RRIZBIT AR VX —E A, B px X —HEEICE#ET 5 CP X
Z OMBIEARAR, £ 7 24O BIEMRR DO A B RCORILE 3T D 5 2 IRIEMT(Q019 47 H)
FTOR—AT A VHBEIZBWTAM - MFRESIOREZ I L, £ Ok HIEEI O THHE
I ROEHH EIT o7,

(1) NILINFRDIRILF—EI 52—

IR RADTRF—% 7 X —O/MBEBARKIIR 4-23 DY Th 5, F-AHREOFEMIT
U\[SLF %&57’:—0
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Policy makers Electric Power Related Companies Consumers
Ministry of Energy and Business Barbados Light & Power Company Consumers
Development of Barbados (MEB) (BLPC) *  Enterprises
Energy Division + generate electricity and deliver electricity * Households
+  Policy, legislative and regulatory ||+ investinwaysto make electricity || * Publicinstitutions

initiatives of energy sector generation cleaner and in getting that -etc
* Supervise Barbados energy sector energy to market

etc. |

Ind dent d IPP
Barbados National Standards pdependent power producers (IEES)

Institution (BNSI)
. = standardization to meet

international competitiveness
of goods & services

Non-governmental | y-no

Site Institutions Barbados Renewable Energy Association (BREA)
Help to create business environment &
harmonious development of energy sector etc.

Fair Trading Commission (FTC)
* Setselectricity rates &
standards for grid power University

etc. The university of the West Indies at Cave Hill,
Barbados (UWI)
*  Research of energy sector
Source: JET *  Provide necessary advices to stakeholder from the
Asof Jan 2023 academic perspective etc.

HIFT: JET {ERk
4-23 NJLNAFRDIRIILF—EH45—BEERE (2023 £1 ABER)

(20 MEB

MEB [T /b F—# PN 2 BOR, 1B, BHlOHR Y A0, SN FRADZRLF—F
7 2 —DEEEEIT> T 5bH, %% DET (Division of Electricity and Telecommunications, Prime
Minister’s Office )3 = /L X —H 2 FHE L T2, £ D% ORI F#HH C MEWR (Ministry
of Energy and Water Resources) & 72V | T3 O #HfE Fff# C Ministry of Energy, Small Business and
Entrepreneurship(MESBE), 5 % & ™ i CEHL{E(X Ministry of Energy and Business Development
(MEB) & 725 T\ 5,

MEB D#Hf%[X % X 4-24 |Z7~7,

Minister

I
Energy Division

’7 Permanent |
Secretary

Deputy Permanent Chief Legal
Secretary Officer
Energy Admin & Legal
Research & Planning Project Execution Conservation & Dept.
Dept. Natural Resource Dept. Renewable Energy
Dept. Dept. - SeniorClerk
- Accountant
- ChiefProject - Director - Project Manager - ChiefEnergy - Admin Staffs
Analyst - Chief Geologist - Technical Officers || Conservation
- Senior Economist - Petroleum - Procurement Officer
- Economist Officers Officer - Sr. Technical
Officer
- Technical Officer

HiFT: JET {FR%
Bl 4-24 MEB M#E#iE(2023 £ 1 ARE)

MEB @ Energy Division (2% Permanent Secretary % & & 18 OF%k23 & %, MEB Higk 2 13X &
M EAHREMOTERNNH Y . BHEMNOMKEBIZ R 2IZIFEBESOmELZZ T A LT
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JEk - hEKHE A I LEIRLE—HETOS T b

ooy bFEEETHRESE
niE7e o7p, Fit - BEHZOWT, — U EORA MIET HITITHYORMZ2ET 5,
F-HBRICE E D0, AR A MR EFEOESICITFEERRICERKR T D0, M DORIKLED
RA NA~BET 50, ME~HAET 500, OFPIERH D, HHEmEITERA M—EOHFIHH
D0 (BUFOR—HUE), G5, BB, Sl TiESN D, BT LThb, B
IZOWT, EEPHS AR MIE CRET 5, & LIHMETAREND,

FLEAMBERIZONWT, v A =7 F IR ESNTE ST, Unit NOWHE § Elii T
RN ENBHAOIHEZTEH L TW\Wb, F£72. CEM & CEA OEKEAE TV /2y, ~R—
AT A VHERZIT YO MEWR(EL MEB)22H LV U = ZAOE SN, A2 EICES
THHHE T 10 7T L %aiT> TUE LW E DIREN H - T2,

(3) BL&P

BL&P (% EMERA Caribbean Incorporated (ECI, 100 %71 7 Z & AR)D 100 % =L T, 7L R
ZADBEBFELZFRML T D, BL&P 2028 FFETHOT A B XA H [ LTV D, FEMKDZ)
PR EH, BRIE OMEFFE L, ST OB, RMEHEE e EICBE T 2 7 — 2 IUE,
FIRE D OEMEILEE (Non-technical Loss 14 1 %LL ) ZE&21T-> T\ 5,

B2 WRIEMTE AS.(2019 4F 7 7). Tl BL&P IZFHEERIC 4 £, Ty h~% A2 MBI

6%®iyy:7knmmnﬁﬁw\EE%E@%&%&UCM&CEAwgﬁﬁﬁ%%f%
Lfmﬁ#otok$ﬂmi1$_lfﬁbn HAOWHE 7 1 7T I & fikfe A F20E L .
@mw&m%% L TW5, THESEIXTREEHE, EE, o, A= 3L X—2ksE
T\ KA T T RACBWTHADOT —F X=X %[ L, flEPICA T AEITH5
T3,

() Energy Policy 2019-2030 & MEWR # & U BL&P DBI{&%

73)L 73 R ZTlX Energy Policy 2019-2030 23 N KGR S 41, 2030 E £ TIZZ=RAF—D 100%%
RE CTHi 9 & OBERIEMNTTHOIIZ, 2019 4 7 AR CIEE I F L BL&P OFIT 5 ki
f%otoMMW@%MBﬂﬁ%%%;MéﬁETwﬁméﬁblmmw@%ﬁ?ét
~A 77Uy MERA~— MEaH#HiET 2720128 BL&P O 1 f4f HIREED 3T H L,
FEFE - %Eﬂ'ﬂ:ﬁ/ 57 B (Generation, Transmission and DlStrlbuthIl System Operator, Storage, Retail @ 5
FTA B RTHEE b REIC AN, TGHSERELTZWER TH 72,

BL&P | MEWR O iR OB I L, N— R T A V&R R TIX 2 AR L7 JCC
OFMENKNETH L%, MIBRala=r—a W08 L WIRBICH > 7=,
CARICOM X° IDA MO IEmE D BEREE E 7V v ha— RE—LICBET 205 - 72,
PSR RRATIET B Y 27 M AL—RICE T 5 LT, OMEWR(H. MEB)& BL&P [#H D 2
FORAMRYGE, @RE EAICLR L EHRATRERBER R ED O DEESIFAFE, Oftt KT — & Hhall L
T BHBHE D FEhE, QAR EZFER LIS B ORI EZMEE L TRIE LT,

TETIZ, KBEYEEZHOIZ RE fRICEH LW L—FY—0B AL, HGFOE SN K
BT 7 — L ZFRSL LT 0 LTV DR,

M. 2023 4 1 HEFRT/NL R RRIZRBWTHEHED IPP il A L, BL&P ~DREELT
STWNDZ ENHER ST,

(5 Z DfthBEE S
[ ) Barbados National Standard Institute (BNSI)

BNSI /% EE Management Committee ¥ — & “C National Standard % & L C\»%, MEPS
EEDETINX—HESLTRY 7T a s T AORE, 1Y a Ao e LT v
Ja—RESRLZRNBH MEWR BREFOENLT 4 7 a—ROLEa2—%{7->T
W%, BNSI 72513 EE 36 LT RE O FHCEGHHEME D ARE L TVDL EDER
N -T2,
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® Barbados Water Authority (BWA)
BWA X7 4 —BNL L HAX—E U FBIZT, 3 DOEER L TETCKRERA T, B
KIZHLAK LT %, Energy Unit Committee Z 7% . L, A= /LFXT—2HHI7-5 T 5
25, EE OEMCREDN D 5, BT BB - o, FI 7NV a—T 4 7RT
X LN E D= — X E N,
® Town & Country Development Planning Office (T&C)
T&C TGS HEIC BT 2 FFR T OMERZ A L T D, T&C IZHARKFEDOHELL <
Jiik 70 BRUERR B P K E A BN I RE IR AL BESAN . ZERYR PV B OAHEFE D =
— XAV E,
L] Megapower
Megapower (% EV fR5E, BLURT v —T U 7 A7 —3 a Y(EINH) DR EEFEEZIT-
TWb, N—2T7 A VEFEETEV & PV ALYy hTIRIET HEVRAET /LT
RetEZ HH LT,
(6) fth FF—DXIFKIR
SN RRAZEBT D4 R —OBRAEBMIZCe 7V v 7 L, & 4-11 12O EE £
LW,
® 411 BEFF—OXBERABE2019 F£7 AKR)
Favzyr FF— AE

Climate Resilient and GlZ, BMZ, |1)Technical Assistance and Program for Sustainable Energy in the

Sustainable Energy CARICOM | Caribbean (TAPSEC) (EU9mil USD. BMZ1.5mil USD) & 2)CIi-RES

Supply in the (BMZ 3.8 mil EUR)® 2 Dh 5485,

Carlbbe“a_n (Cli-RES) NESIREREBETRILE—HEEAICEL.

RS DRETRALIFRIERE. EE O—FTy 280 A R0OREEES
1),
QTEREAENBAFE(CCREEE E#FIL. BET . TV =7EDREHRIL).
@774+ AXIE(CDB, CDF &&#)%175, EE [2A'A' 5 Reginal
Strategy ZREF T. HEEOFFFEZ S HT- EE BifiOREH - FFHEET>
TL%,
2)IZ Integrated Resource Resilience Pan (IRRP) %£E&/ 1Oy TOD T
I 5%, EfE#RIL CCREEE T, ELLT4>4 2—F, MEPS. &I+
ILX—ZHEOERERATTHD,
¥IRRP (& IRP IZ Resilience At >1=1M,

Energy Efficient IDB SEHMDIE. RE, EE 7OV MNEIZH T 524555

Retrofit of Public PPP ME&Et. #iE1L. ZBITOVTOFHE

Streetlights project EILF45 a—ROER

Public Sector Smart IDB 45 mil USD mBa—2 (55 EU A% 15mil USD Z##Lt).

Energy Program N2 HEEYF2—(2H(15 EE B, AC. PV.EV(E. /\R), F¥r—I VT RT

(PSSEP) —LavDEA,
2)RE BLU EE DER(VILIITEETIV Y ICBET SHRATREZREDREN
BFE, AMBRITELEBINTIVEL, ).
IBWFADIVEYIaFINE—2T.SME D EE®RE £ . EV /RPx
IRZERF(FIZE 3.75%)

LED TRNTRY S L IDB 5,000 D EEk# LED ICEE TR,

#£: BMZ % German Federal Ministry of Economic Cooperation and Development % 59~

HAAT: JET 1A%

ZOfth, CARICOM &I 7 U a AN THERIAETEX L7 7 v 74— L O, IDB &I
RS EEREROM T, TRy b~ P AL hDOY AT LA EE Hgnii )0 i,
GIZ L IZENIHEICR T 5 a U Y OO ATREMEICBET 2 mni > 7-, £7- CDB b iX
ENEBFNTITIE PV SRR OEAD HFNRE LT W & TS EE#SROEATr Y =
I RA~DELRHDEDRENDH T,
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4.2

4.21

RS EHEMBEIRA (/NN ER)

BRMBETNERE

REH T/ IS RANEIBEIRT NS NEZ LU TITRTS,

(1)

(2)

(3)

(4)

4.2.2

HIRLF—HE

B RN T AR RE 2R ERAR H AN AT 72 B R R D 5 2. B xF—DH
e Z s - 125

B F X — BEREBICMNE RGO - 85

L s TR F— e XA B - AT L (Building Energy Management System:
BEMS)% 4 5 {048 — RV ¥ — BRI LB R BN O - 15

BT R NF—0 AIEFEFICLERBOR - HEORES « 125

B VX —0 HIEEBUC M 2 A B RGO E

BT NF =520 ANMERGHEICAIY . OIT, AFHHES D Fhi

BT RN X—MR D NS ERRBIROMIEL ZDORE L

BN X—HE T 0P - s NERICET RS

B X — HEEFEBLICIRE LIZBOR - HlEOKREICHIT 7S

Bis K hRERBEORE

KIJFE R DT =R YGE B R TR F OG- 25
KIPEBRIGD A T F A AT =Y PRI T 2 &#EHF RO - 125

BATEIRLY—EA

FAFRBZRLX—DEANBIEL EHT 2 OICHERBUR - flEOMRE - 25
A FRE= R L X — D8 A HAZFEBUZ LB /2 N B RGO 35K E

A FRE= RV X —1T(% D AMBERGHEICHI Y | OJT, AFWHEE D Eli
FAEATRE = R /L X —T4R D AM B RN OFRGIE & & D R L

FAEFMRI XL —EA ST Y s NEBIZHIT TS

FARE= R/ X —8 N HFEEB CIRE LZEGR - HlIEOREIZAT -t
EEEARRET AL — 2 RS L) o 252kt ba~AA27uas ) v R
a7 FOERK

~A 77y ROETWLE RGN I 2 L—2a v OFEE

AL EACD T DO DOEFEBMAD 2 A Ny, FEt

EXBDERR

PR AT & 2 RMeeRE R (269 5 IE R O ERET
BHFBRZ L2 — L, BEHBEFERREDT O OWE~DIES

NILINFRADRF I RILE—/35 2 XK (2020 %)

INJLIN R ADFHT T RV X —/3TF 2 A (2020 4F, United Nation Statistics Division (UNSD))IZ &
BE. —REZFAF RO 95% WA L Db a5 92% % a2 5 o T
Do RIRA AL TIL, ¥(5H - FEA - EEHORKIEREYA N, BLO, T REMIC
KNFBEBBHIHEHB I N TS, BARRRT RV —OME T = 7 IR EEE T B L ORE
MARA A~ ZEDR 3%, FEEMRE DK 2%ER>TND,

TRV —HRHRT P OV, K EFT DO ABREL O 95 % AT Th 5, EALE 2
AL 53 % EEHE L ~)LOFEFHNIZH 5,
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TPy FEERTHRES
TRV F—=NTGUARIZHE S, WA RAOZ X )VF =T 270 —X %K 425 TR

B

®Production / stock change | ®Trade

Primary é’ 1

Energy Crude oil Natural Hydro Biofuels

Supply oil Product Gas & RE & waste
16777 4t
Stats
difference
=
’ I((),:/sn use, it \ 4 5
difference P -
Net Eff. ower
m Other
53.9%
Interme [ 3: Pt state
diate difference
Supply Loss A198
A53%

L -

Others

FC/PES

=79.1% |
\ A 4 L 28 4

Final 871038 9

Consum . - -
Industrial Residential Commercial  Transport

ption
13270 i s610 W 1431 W 2061 [ 4602 M 426

HAT: 7L RRZOD 3L F— 85 252020, UNSD)Z K12 JET {ER%,
4-25 JNLIAFRDIARILF—/NFURAT7A—E(2020 £, TJ)
BETREY A RIZOWTIX, =X —HEEDOK) 35% T D& EXE B &l 8% 5
B, IWWTEBHGE 16%). FEH11%)E 78> TW5,
EIMHEICE L X, 25H - FEASBELEIED 716%% EH TN DHZ Enn, RAESHD

BT RRIEEER L TR MDLERD S, (K 4-26 BHR)

Industry Residential Commercial Transport Other
35% 11% 16% 35% 3%
oil Elect .
: ‘0" ‘ i
40% 50% 60% 70% 80% 90% 100%

0% 10% 20% 30%

HFT: 7L RRZAD TRV F—/35 0 2F(2020, UNSD)Z H£(Z JET 1ER%,
4-26 /NULNARFRDRRBBIRILE—BR(E25—51. TRILE¥—F1. 2020 £)
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4.2.3 i ERIEE

NR—R T A VRERER, HINTBIET RENE, =3V —N"T o 27a— D 3 D&
BrU7-fE 8, AL REMETE2 S RE b & L2 R F — DLk & B = 5L F—OHERE X
HYTHDH I ERMERINT,

ffHC. VRE OREE ALY 9 R DL TE A TR/ —HEMEI B2 70520, Hff, BOR .
SN E L CTEELVIChoT, fERLE LT, & 412 ODNEEZ LN RA~OHETE
RHE & LT,

£ 412 INLIFRADOEMBEIRER

1 | =X —HirE

L | A= —n—Rvy7 e FEERE 7S]

2 | Bk — BIRFEBUC L Rw i - Hefr [ 5]

3 | Ao pX—HilET o =M E]

4 | AN —BIEEBA~DO M BRIV —27va7]
5 | B ¥ — HIEEBUILELREOR -HE 7S]
2 | KOREREOEGMEREHSKE(RS]

3 | BAWRTRLEF—EA

1| SR E I 7ol B s - B (12 5 /23—

2 | KA VRE EACHD R AT 5/ €3]

3 | v VyRartv 7 MIRR/ 237 —]

4 | FAE TR RLF AR I0  AMFRR£35—]
5 | WASEBUCHI B IR S /3]

4 | EREBBEEV)THEIERE]
HIAT: JET 7ER%,
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4.3 Biffits (/\L/SFR)

431 EIRILX—O—Fey TEEEBEE
(1) HEIrO—FITy TOEE

4.1.4(4) TRA7EY | FHHBRSIH LN S> TWD 2NN RZAOBIEEDO S B, K4 F
NZEF, R 3 EIRGERE, BIATHD, -oT, A7V b TEIND HEBNEETE
T D RAE 2 X512, MEPS 3 AIZHE S @ kizmi) 72 2036 fF £ TOH = — K
~ v TENEEENEE, AorE, SHEO BAT S2&5T)ERKE L, & 1[E, §2EE
TRU—T v ay FNZTHEEIT T, ok, HAr— R~y 7RECEL UL, H=rTU—
7 gy THBEER R R CAF AR R = XL X — 3T U AR (FEERFHHB, 2019 F)2 S
L7,

® T XILF— T U RITHED BRI L X —HE R E DX L

2010 & 2019 FOTRNF—IHEE G (—REFMES— ) Z g T 5L, =3V X —R] D1l
BEAE . BLO, 27X —RIOMEEEEONTIIZBWTY, BAERE LT -o7-, K 427 12
2010 4E, 2019 FED T R/LF—/"T U AFK(UNSD)Z IS, = /LF — 1l B & (= pr /L% — B,

Rt/ b o N
Natural gas Charcoal Other Agriculture,
. 2% 0% 4% forestry
Bio/waste and fishing
6% 0%
Electricity
(Primary energy
. < >
oil basis) 2010 Residential
a2% 0% 19%
Commercial &
public
31%
Bio/waste _ Natural gas Charcoal
2% 3%. 0%
q Electricity
oil ; 5
! (Primary energy <2019> Residential
43% 8
basis) 19%

52%

Commercial &
public
29%

HiFT: UNSD 5 — %% H:02 JET 1Rk,
4-27 IRILX—R(E)-EI5—H(B)TRNF—EHBEE(—RIARER—-)DEL
(2010 £ (LK), 2019 F£(THX))

# 4-13 [T VL RRAD RV —HE B (v 7 X R, =X =, 2019 ) ER~T,
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£ 413 NINAFRDIRILF—HEEEI2— . TRLF—R(—RIRILF—RER—X), 2019

F£.7J)
Ex £5-03 REE T 0t B =1
Al 20 15 1 141 185 (43%)
KRAR 1 10 0 12 (3%)
ACE g - 1 8 (2%)
R 0 0 0.2 0 0.2 (0%
BAC—RTIRIL o
) 28 97 72 26 0 223 (52%)
a5 55 122 83 27 141 428
= (13%) (28%) (19%) (6%) (33%) (100%)

1 BHO—RERAF —HFURHITL, VSR RBUFFR BEORF 0 T B 20 3=36.3 %A HE,
HiFT: UNSD 7 — &% JEIZ JET fEA,
®  EIFTRSLM

> TEREEFERE
BT =7 ay 7 B R R R CAF R RER O L — T AR (EEATEHE
2019 F)ZfE LS P ORAAGRNI DWW T, 7 AR RE LGS
7= I Long-Term Peak Power Outlook: Report submitted to Prime Minister's Office,
Government of Barbados (Mar 2017) | % Z B L (2015 #4-~2035 L TOENTH
AAGR=1.8 %), 4 = 3K} R DA HEii 77— A(BAU, Business As Usual)& R &, 7235, K&
BHIIZAE =R OFEARE TR S TR,

> EEEERO MEPS A5 & EIFEE

BUERRE) TP DRSSO %D ZR=1(EE Index)& L. 152500 BAT #Z ML > & HIH/ B
P72 MEPS D5 & BT A3 4-14 BX UK 4-28 OV EE L,
& 414 EE O—F3yFIcBULVTIEELT- MEPS DO##

RER RERA XER XHER 2 XBER 2 EBA
AEE ZEEH fREA =R HRER AEE

Present 1 1 1 1 1 1
2023 2 2 3 2 2 2
2026 3 25 4 25 25 25
2029 3.5 3 45 3 3
2032 4 5 3

HUFT: JET 1ER%.
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EE Index EE Index

Present 2023 2026 2029 2032 Present 2023 2026 2029 2032
—REMLHE —RERZH RERRH — SRR —EBH 2R

1 FHEBROTLR DT 3L ¥ —2h RO EREITHTHE TEARWDS, FEEH MBI OW ISR E A BGEERME s Tk
D, B DRI RENEDLAELT-,
AT JET 1ERK,

4-28 EE O—Rvwy7IZBWTHEELI- MEPS D#ER(ER: REMA. 6K £%H)
® EEn— R~y 7OiRERKRE
2030 A2 BT 5 ESITHIRE K 358 GWh(E = 3 FH 41 %, %f BAU),

> 2036 BT HESEIFEITK 529 GWh(E =% FK 55 %, %F BAU), Wi, %
¥SH T 319 GWh, FJEH T 210 GWh TH 5,

> HERBINC L AR = R EEREIA L. 22 35 %, BTERJE 32 %, B33 % THY ., 1TIF

R
X 4-29 12 2036 FHFRTOE 7 Z—0ll, BEEHIETHREATR T > > v VRIS 28T,
3%
8%
m AC (Commercial)
13% Refrigerator (Residential)
Lighting (Commercial)
Lighting (Residential)
20%

Refrigerator (Commercial)
24% m AC (Residential)

HIFT: JET {F Rk,
B 4-29 o5, BBHELABBAIRBAR TS v)LEIE (2036 £)

FIEH., EHERHOEK B 7 X —I1ZBT 258250 2036 FFI2B1T 5 = L X —2 R BSR4+ R
4-15 (2R 7, (BIROKHEES DO = 2L X —2h% % 1 (EE Index=1) & L72355))

£ 415 RER. EHEALIF—OEBBOIRILY—3IFE(EE Index)iXEH#E R (2036 £)
FER REA FERH XEA E=HBA XE#%H

AERE  ZEH R =5 e  ARE

EE Index 3.1 26 47 2.6 29 25

AT JET YER%.
4-30 |ZfERX L7z EE v — R~ v 7(RAGE)IZHIT 5 2036 % TOENHEEOHBE %
R,
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(GWh)
1,000

800
600
400
200

0
2019 2021 2023 2025 2027 2029 2031 2033 2035

e BAU (without EE measures)  ====\With EE measures
HiFT: JET 7L,
B 4-30 /NULAFROBHHEEEHIBART v IL(RESE. 2036 £FT)
(2) HIRBH(04+—9 RN )RR

2NUN R R 2 3t G 8 = R Wi(D A+ — 7 A —FRE)E i L, AEREE 2 [
AR —7 gy T THRE LT,

o IIHNET—X
> B OHMENESEHEREREGH 8 TR, 1 £[H5)
> AW
> WIUBERII AT LED Z 8 ABFRE WMV IZ LD b o),
®  HESLM
VBT TR0 50%H3 2250 iR

fr% URAMBEHENTE ST, SMLEB LOB X B 2 6 SR RAC, L—7 K
TENCEA L TiX. WERNLTA V=2 ) A v R—F % 50 %T oL
/:E(IZI 4-31 ),
&)ﬁ@% ii@tﬁ“%ﬁéﬁﬁvf/ k& LTAME,

More than 20 outdoor units of
mini split air-conditioners and
couple of outdoor units of central
air-conditioners are observed.

Outdoor units of roof top
air-conditioners

Outdoor units of mini split

air-conditioners _ ‘
E 4-31 HAIRPEHXREYOSEE

P JET
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& HIFAX—BWRENA
> BTG

RAC BLUI—Thy T =7 ar DA N —2{t—H TR =50 %, ZEEOE KD
Y. (customer charge + demand charge + energy charge + fuel charge)& & & 7277 v - —
N 64 7L/ SRARL/KWh =32 KR /L /kWh, — B [IAESL 1.2 45

> BT RRPE(i)
22 AR MR DB E T 12K =10%
> B R (ii)
MEREREL 1°C Ty 7 —>E =28 R=10%
BT~ (i) A i T 2EEMRREL T, B =5 RN RITE 4-16 DiEVEI ST,
x 4-16 BIRPDWICLDEIRXARHR

FRHABBHEGRK 167,635 kWh
FRHBEENHIEE 38,556 kWh
EMEAnaTRE 23%

ERERH-YDFEEBNEDEIL 174 kWh/m2—134 kWh/m2

HIFT: JET

L 3 DOE = RIIROAER, K 4-32 |90 2B Ik OFE L R ) (IR
AT 4 AL SHE KEATAPN  BUFHEBIEEY) 5 1) &b ~IER T AE OV I N2 e 28 Ui,
FEPR AR Y 72D OVE B BB 1 &0/ NS 72D (FEXT IR, A = R I BN T2 L~V T DRE
Lot

Annual power consumption 250

per floor area (kWh/m2) 5 buildings in Okinawa
MEB building /
20| /  © ______
EE measure P Ltk N ~o -
Fni). o N
.. _
150 o //‘ ........................................ ® \‘
EEmeastffe l | T 4
Emeasyre gy |
100 (|)+(||)+(|||)\ ® 7
S ' P
= -~ o - -
50 State government buildings in Hawaii
0
0 5,000 10,000 15,000 20,000 25,000

Floor area (m2)
HiFT: JET
X 4-32 ZEBEHOBFUMAEEVEOERERLYDHETNELE(EIRAKRAR)
®  TOMEML-E T RIER
EIRDOmFE 2T B E TR EISMA, TR “H B IZOWThE = MEIZE i %%
1To7,
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Power [k [kvar] [KVAI

> F—Fulbl—%RERALEAREDHEEE T —ZINE
ML 5 Uo7 — 4 — i B U NG R (R = R B DIE B E 17 — X 4K
HEHAU7- A 5 X 4-33 1SRN, S AN —FRICHAZ LN HERINT-, =5
PEREZRA L /N —H T R~ D BT a4 42,

0912 0912 09/12 0912 09/12  03/13  09/13 09/13  09/13  03/13 0913 0914 09/14  03/14 03/14 03/14  09/14 03A15  09/15 09415 0915 0915 09/15 09716  09/16 0316 09/16 09/16  09/16
HiFT: JET

B 4-33 ABEOHEBHERANT—2(20224£9 A)
> MEERIERADOHE| X RE

EMNEHEEORELZFZRL7-L25.800 Lux LA EdHY A ADE =R HTARTA L &l %
A TUWW=7= . LED DM 5| &A1=,

(3) FLOEMMEIRGER MY BAAHREELZED)

43.1(1) TRLEAT R — R~ v 7% MEPS O FLHE A GE AR LT 88 = 22 R
ERIND), o, EHIC(TREE B b)) NA B FTMEPS 25X EiF T Z &%
ELURE LT, TOREE, 2030 Fi2i1F 2 RASBFIZ T 52 E/1EE &S 512 GWh(H!
JH =359 GWh, xf BAU)LRE ST, FEXENE L ZOM G E DT RIEROEIEE&ITH
788 GWh & 72 %,

BNEP TE & I TW% 2030 21T 5 THE & 3 FIHIECH 2014 42) DR (895 GWh x
0.7=627 GWh)IZ [\ F TiZ, 50 3 Bégs~0> MEPS AT %, IBIAIE = R %6548 T~
DI FABRFRTHY | BIEINDXEBENMOE =R L OIS L8 =20 R
R 4-17 12793 FIHPBIZ AT CHEERE = =788 GWh - 627 GWh=161 GWh),

£ 417 ENMPHEIRFE/MYBAEHFINIEIRHDER
BERE EBINEE T RRERYEA HEFShIETIRHR
T—H, OA Han. ZEMIE | 65 GWh(F A+ H+EER

[

~0 MEPS & A D 1 FIHIE)

- N R Tyt 51 GWh(FEEM + 2B HFHED
H ENTAT2TRORA 1 EI)
o EL 7z == 1A | 43 GWh(CEBH +EEHEED
m D FEH(BEMS A S L) 1 FIHI)

14 GWh L _E( ERLE B D%
H B REFIE B O iRk B TAMI=D B3R D

REHEEE L)

HIFT: JET

4.3.2 BFIRIILX—BERRICHELRNE - Hiff

4.3.13) DFEBRAFICHAE Ao rF— HEEBUIL B = 3L X —{H B - F T 124625
BTN AE., BN, AR — I ay T8 T8 S 2 0L FIZie 7,

S HEME T AIART v I (E B Z—, 2022 1)
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(1) 2 ER R
® (U ANR—HffXN—LTT AT 43 aF—(RAC)

AL R—=2FERAC I, /oA 73— RAC IZHA~E T E B 50 %HITBESNAZ LN, S
REMEECHEMLIZT B AR —a LB THERSNTVWA(K 4-34 21R),

Power Consumption kWh

50% reduction

&R
ga¥nnhigyonnnaggsey
]R

“ < " > <Non..w> < I > <Non..w> <E>

HFT:JET
4-34 AV IN—BAC &/21218—8 AC DEBEBHEZRAT—H(AEELE)

DOMETIL RAC OZhEITaZE 20 T 2 (FREOM F2Z T2, ERRo= X —EE
ZhER A EAZENT TiE, A3 —% RAC O K 3D THETHHI LIRS LT, (K 4-35 217)

[COP] [APF]
15 9.0
Centrifugal chiller
" /- e
6.5 Room AC i
(APF)

6.0

6.0

RoomAC 50
(Average COP, H&C) Commercial hot 1

55 |- ee—————————y | water heater (APF)
< Hot water heater
(COPin shoulderseasi_/— 40

50 g
IW 30
(APF)

45 o

40 Commercial hot
’ water heater (COP in 10

shoulderseason)

35 0.0

97 98 99 00 01 02 03 04 05 06 OE‘F(J)G 09 10 11 12 13 14 15 16 17 18
HiFIT: Manufactures’ Catalogue, Energy Saving Catalogue (METI)% &2 JET 1ERK,
® 4-35 E—MRUTBMOHER LOHRS
° VRF(Variable Refrigerant Flow)> A7 2
EE m—R~y 7B\, TG M 2RO S 2h R 03B ) THE B~ OF BRE & 23 R (R
B EFD 32%) THHIEDIRSITND, (K 4-29 )
B XMW (74— A—FHE)TH, v —T by 77 3 RSV TEY VRF ~OUE%E
FELTND,

EBMEW I TELIERSNTWAL— Ty F o7 a % Bl Ve LR IE
TWDZEH T RO AT LU TENT-E = H %ﬁﬁ“‘é VRE(ETA = EH SN
71:_ EI ZIK @*th‘)@jt&zpﬁ:jy)fﬁ jJ&T l:l Lf\—o
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TOTIY FNEERTRES
VRF |34 = 3 PEE N OB ERE 2 & o)z, B A=A OFF B MEICHENL TS,
X 4-36 |Z VRF > 27 LD #2771,

VREF (Inverter equipped)
outdoor unit

AT A% TEERZ I JET 1B,
B 4-36 VRF S RTLOEE
(2) AEE

° R3N85 i 1 0 TR

arFLythe B DAL N2l IRBE NS, Wi EVEAR R L 2 & RS = R R H AT OB A2
VN, GERE G R EE O AR EITH By EE D B 2003 A2 ~2013 AEDEITHI 1/3 ~ERMEZRE =LK
BT, EHIT, 2016 LI BB EIZBWTE = b3k L T D, (X 4-37. X 4-38 )
EE B —R<y 7 ICB W IR IEHGEED SR a5, £, A= R2Wi(v+—27 A —if
Y THENFA L N — LB EJE~D TR R LT,

(KWhiyear)
c - -
2 500 ==p== MiNimum value
S == laximum value
@ B00 —-
(=]
(]
oy AD0 e
=

2003 2004 2005 2006 2007 0 2008 2008 2000 2001 R0N2 2013
(Fiscal year)
HFT: &R IERED ¥ 12 2014 B (METI)

® 4-37 RERABEOERENHEEHTE(401-4508, 20032013 £)
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THEAER TEAEM TEAREN TEAEM THEAEM
(kwh/#) 100LLF 101~150L 151~200L 201~250L 301LeLE
20 346538534

423 w
400 t + +
37138053 353351 |
335 340334 335 324322
300 t
23218 205197
200 t
100 I 1
0

21617 18 19 20 201617 18 19 20 201617 18 19 20 201617 18 19 20 201617 18 19 20 (%)
HET: AR MdEs 217 2021(METI)
4-38 FRERABEOEMENHEESHS (2016 £-2020 F)

® N IEH R

KIFA—=TOFITIE, K 4-39 ([ZRT D 2011 FFITA =2 LB I 60%THE E ) &1
HITEL, 512, JHET /L TIE 2006 FFET /W~ ETE D ESK 13 ~HIESh -, bosE
TIIEBHABEICEWTH, B MEOERPF LV, 2O EZRIEHE AL >, EE
B~Fvy7 TRBWTCEBHMBED SRR E LT,

[ = v .
Energy Ene_rgy Energy
saving saving saving
ratio ratio ratio
Approx.60% Approx.17% Approx.66%
Non-INV type INV type
Released in 2005 Released in 2011 Released in 2021

HifT: HOSHIZAKI CORPORATION & #}% £:12 JET 1ER%.

® 4-39 EBRAABRENEHIREOH

(3) REARE
® LED
B MDA 2T D LED FBAZR EOHIZIE, 97CIZ 200 Im/W F2EED L)
(2B (H L LED), SO0 E AP HERTILDOEZ Z b5, (M 4-40 28) Iz T, LED

IHDFEENEARIUZ D 225 A B O B[ R b 1554105, LED EAIZEI AR HEOHE
BB EIZHOWT EE B— R~y TR LT,
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(Im/W) 200 - 300 Im/W_
theoretically possible
150 4
: Incandescent LED lamp
125 : Lamp
oy
55 s o 2010 (8101Im, 54W) | (8101Im, 9W)
1 %
Linear Fluorescent White LED 30 minutes after lighting
75
Compact Fluorescent 2007
% | Mercury Lamp 2005 26°C
25 | Incandescent )"/ e Al
I __’>/"' 1996 55°C
0 , e e : : )
1850 1900 1950 2000 2050
(Year) ’
Contributes less
AC demand

TE: [ LED., B4 LED T 200 Im/W F2 22 O #L5 A3 TIT B A S TS,
HIFT: METI 8812 312 JET {ERL,

K 4-40 FEEABEORADREB(ER)EREEEZE(EE, AEBkE LED EIR)

PFECL AT D LED ARIZRE E BRI BIL Tl B 4-41 (97380 bR EIZB W
THLABENEF-T 2 HHIEHEM L,

Before refurbishment: After refurbishment:
Mercury lamp 80W LED 33W

Horizontal plane (average) 2.75 Lux Horizontal plane (average) 7.09 Lux
Road center 0.41 Lux Road center 1.59 Lux
I \."ertiﬁ\_l - I Verli&ql -
plane (Min.) | Both sll_gggofme 0.39 Lux plane (Min.) | Both ﬂrgggofﬂle 149 Lize
Before refurbishment: After refurbishment:
CFL 20w LED 17W

Horizontal plane (average) 1.76 Lux Horizontal plane (average) 5.56 Lux
Road center 017 Lux Road center 0.78 Lux

Vertical Vertical
plane (Min.) | Both Sriggﬁ ofthe 012 Luxc plane (Min.) | Both ﬂ£§§ of the 064 Lux

HFT: A RAEREE A B ARSI 2 eoet % 2512 JET 1R,
B 4-41 &@#TD LED IZ&ABEOEIL
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(4) BEMS (Building Energy Management System)

(D~QB) TR LTc @@ E I HEMKA O M - REICI 2 T, Mk e L TE = cHEEICHR DY A
DTZRNF—v XA NONRHERBLETHLZ L, FLE2DODITIE, =R LF—
WHHEE%E “Fz 51" 9% BEMS(Building Energy Management System) D& A #4255 L7,

S BT, % BEMS [ZHEOETHEESGOWHE BIE XTIV AA—LTWRWnWed, 7—
Zu—%2IEH LENEEREOENEEENEL YR — T2 2 ENEELY,

BEMS D] 2 B 4-42 12777,

- To PCs, etc of users

I -— - } Power distribution panel: 400V Power distribution panel : 400V I
- Multi meter Multi meter

l Controller (power meter), etc (power meter), etc I
= LAN "

==+Total:

1 17 panels |
M Server N
L} L]
. \ \ RSASS s

T JET 1A%,
& 4-42 BEMS DO{ER(HER 17 50H)

(5) FEH

T2 3 E IS~ MEPS A ENHEEMHB Z R LA re— R~y 7RKE
21, R8T BAT & RARZ DR 2> S OMEt 2 N 2 72, F Ofk 5, 44 = xR 22 Fap o -
e JE - BBZR OB AREN2BE TH V. FH MEPS A2/ HIICIES Lz, 51T,
BNEP T/RENTWAHE T3 BEEF AT L, FHRICBIF 2= gL =R A b
DN RAFEERIC B BEMS O Kk 245 L=,

4.3.3 BEIRLX—HLETOS Y MAIT-1RE

2NN R AD FIEBIE D EEAESE TN 4-43 (T . RAHDBERK 76%% HH TV 5,
INHOHFT, FEEHNHEBEL THLS L OO, BARMBOE SO Rl L oM aEik i, ¥
Rz, EEHGERE, EERE—YThbod, EEHE—XIZOVTIE, 5%, E—FOD
MEPS #REL TV ZEMMETHY ., ZNIFEEHASHE L L N—%  KHR L 7%
~HiEf S b,

fthr, EBEHERIRROENEEFKO —AZLT OO, B T AVERFH~ORHD
MEPS SEANIIREE L B X GNDH(ONED by 77 o —EEICHEEN TV,
zZ7T,E¥BHZ V=N T/ b ELTVRE K&, BEMSIEHIZ L D= R~ %k
BOEE, EEAEMOE=Mb,/ 7V —refbicmid ey e NROREEE
(M MRS IEBHEE) 2 XD Z L 25T 5, (X 4-43 BR)
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o

LED B
ARE INV AC INV AC

r
=S
Indl\stry ﬂ Commercial/ Residerﬁa/ Other /‘éal
............................ N
Refrigerator \ 22 {541 137 | 213
— Lighting \ 7 I 120 | 64 191
ESEES  e— —— —
E—4/INV | —] AC L 7‘ H 2071‘ 721 110 235
Other 33 33 82 148
~ !
Motor i 48] -1 - 48
Total 117 413 305 110| 945
7

J1)—2E JLIE EBEMSDE A

H RO OREENT IR, A =5 R OR BRI
M =R — 3T ZK(UNSD, 2019 4EYaFEI2 JET 1R,

E 4-43 /NILARFRDEY2—53 A& BB HEEE(GWh)ET)—E IVEIRE
Arxru— vy P TIRHESHTEOEEEEHIA T vy LR REIWDFERBI G LT
BY., (¥BHEMOE M, ZV— N s Fu ey NIEF BRI ERA A — V%
LFo@mYiEs7 %,
®  HAHIN

> EhERZEFIEER(VRE, A > 73— % RAC)

TE © SEHRIRILREE Clk, 222 = MEZ PV S L TEWESMED H 5 2 X
HEMEDHEEMNRE L THAR., LOBERH V(SN RABRE L)),
> BB, SR REE A BEMS

o IHEW
> RSB DL ELCIR I BRI A AREH TH DD, R THDH L)
° S

> IKEEMOLE . ZEB Z BT (ONETIL 4 BMETLLFE T2 5 ZEB /LA Al EE
DOBIFIZ L D HERetSmofERH v),

4.3.4 HEIRNX—BEERFE~DAMERK

2019 7 HIZR—RA T A4 UFREEZK 2, 2019 4 10 H O 4 [BEML TIE/ LN RRIZTH »
IATI—r v ay T ERERL, HHEFHEIZOW T DM Z1T > 72, EE F— L35 5 [BIEHT
% 2020 FFE2~3 HIZFCHEML, T—Hul—DFE LA L—vary, BAOEZxo
—Rwy LT 47 a— NZET AT o7, MEB3 4, BWA3 4, BNSI9 4D
154033 LT,

JET 13L& ORI I HHE R i 21T > T2, [l a3 RAE L-7-0, BHitTo
MM BRRIEBEI O W &2 RifE7e < Shiz, £ Dk JET 13 JICA L OFmslEz A4
WHE 24 L7-, EE 28T H2HHEDOE TR 4-18 ICR#H0EY Th 5,

PN KRR E LTEE 1 B4 T4 HHEIX TROBEETER L7-, HEDE=X%1
TRERIIBITH -T2, BMEDPLITIT AN T =R A L FEZ XX - T % o
A MR BoTe, FIFE2EIA T A UHHEITHME DR Y o — VFHEESEHT L. FEhElC
FEL R0 T,
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£ 418 FE1EAVSAOTHEREDOHE

s a2 2020 4 12 B 7 B 10:00-12:00(/ \JL/\K RB5RS . RE LD # FBHME TS 1
BERIAS EE =), YE—+
S 4 #(MESBE 4 £)
PAEAZN COVID-19NEA - ITRILF—FEELEE~ADEE
E=A) Y FHEAER 4.5(5 RiiR)
HUFT: JET 1ERR

JET [ ZIEMTEBE®E OF 6 [EIPERT(2022 4F 9 ANZ /S8 KAl E ko b, AHENE O it
ATV, R 419 ONET2RIOERHELZ LT HZ L & LT,

& 4-19 EE HHEDBE(/NL/ARR, EREEEHE)

B2 L EEME
IRIF—RRDAVMEEIRG | - IFRLFIRDAVIBIVETRZEOERIELE
ol - BERIZET SN ES O

HIRDHIHERRE

- IRLF—PEERMAET(MEB BYERR)

IRIILF—HESHT &EEC O—F
<vT 1

- IRUF—NSURRICEDBIRILE—HEENH
- EEEMAICHETEIIRLF—HEL-FIRIILF—(EEC)H—FTYT

IRILF—NSUREEEO—KT
w72

- BESMICEITAZEIARILE—(EEC)A—KTyT
- FEEBMICHFEIBELIRIL NI

BEIRENLTA2Ta—K?2 - EEBREWICHE LB HETEDOHI(HE-6)

- EEREYMOB S ESI(E 8 #il)

- EECHEOEEEEICHITIMUMAGHELR)
BV 8&LUEBMOTISEIR - EV ORFELEHM

- HRICBTSEVHEON VFEEEMTIS

- ZEOEVEERBIVAUIFTERIKR

- EVA—HDSH

- BERENILARRIZEITS EV EAZEH
DIz 2=45—>3(RE, - BEIRLF—DBHORT IR —DER—RSAUHEDIRY
EE #£3&) &Y

- HBOBBELLLE

- MO a =S —LavDEEMN

- BGREMOABEISAZS—avIcBd 55E

HUFT: JET 1ERY

%5 1 [B] EE AMEIX 2022 4 11 H 14 B2, £ 4-20 OEECTHEIC TCEm L=, HEDE=#
Vo TR B Th o7, BINEDHITE 2 FEHHEIC TEE LY DA — 3B
EV HIZ BT HHIcB LT TR LW E OBEER S 7,

% 4-20 % 1 [B EE BHEEREDBE(/\L/FX)

BHE B g 2022 £ 11 A 14 B 10:00-14:30(/ X)L/ K R &)
NILARRRBEICTHE

SmE 54 (BL&P 14 . BNSI2 £, UWI2 %)

PA=FN 1. TRLF—TROAVNEIRILE—

2. IRILF—HED T KEECO—KYyF1
3. EVBLUEEMDOHIGEIM
375 miEm)

T4 AR
T JET 1ERk
H2FEEEWNHMEIZ 202341 H23 HE24 B2 HiF, /B 4-21 OEETREIC THEME L7,
MEeEDE=21  TRERIIMREF TH -T2, ZMEBNOIZASHROVHEIZ T YU v Mgk H
EEHM, EVHA LV 7 71200 THIL TR LW EDEERH 572,

B FEL
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o) FEERTHRES
%5 1B EE WHE CEH L7k, SINE B L Q&A U A h % Appendix4-1-1, 4-1-2, £ 2 [6]
EE #H& /%) % Appendix 4-2-1, 4-2-2 |27,

% 4-21 %2 [0 EE FHERBEOME(/\IL/\FR)

HHEBEE 2023 £ 1 B 23 H 10:00-15:00(7 VJLs KRB
2023 & 1 A 24 B 10:00-15:00(/ 3)L/ AR XB5fH)
NILARRRBEICTHE

EIE 11 %(MEB 3 . BNSI 4 &, CCREEE 2 . BREA 2 £)
pA=l/A NN (188)

1. IRILFX—HEDITKEECO—KTvF2
2. BIXRELT1UHa—R2
(28 8)
1. BIXRDHERRE
2. BRI =H4—i3av
E-RYDJFHERER 3.9(5 M)

HUF: JET 1ERY,

4.3.5 HIRILX—EBEERICRELBUR - flE

ARHESE 208 U %M L7248 = R HEE I LB BOR - HIEICR DRSS, R b ONT, BUIREER(2023
fiaﬁﬁﬁ%%ﬁboo\ﬁ%%%mﬁwéﬁiiﬁﬁmﬁﬁﬁﬁ%-%fkio%®%m
T TSR A LU TR E T 2,
(1) TR
FHE TR ICET D0 M L FOBRREIZ. LLTOEY Th D,
® [HFRETXFHEEE

> RERIE,
®  MEPS/ 7Y v Uil

> CARICOM S&L il FEHIE %2 2022 FEIC T LTV oA, BIED RaE L

MEB 321 4 12 H &0 FERDRMBA 2R B g A 11 FiE 2 FE i,

2023 FEND T RY U THIED A 1y MERZBMG = 5 WGElE. AEE
/%FO

> RBREOREMEH: =7 30 EBEREICOWTIEBSI(Y ¥~ A ), BBBIZOW T
M) = =R bNaORRELIEMAT 5500, RIERHEEEZRET, CEmin /i
HEP )

> MEB TIEIERhREFIER O IR FEEE IR 1T M 72 W 2 B Ag,
® ITXIALX—<RTALUL

> 20233V ECEAHBIC, TRXAXF—RIA LD WA R T v I ZRET
iEs

® GtATqrTaA—F
> MEB TR ESR. RiH IO NV G WENLT ¢ 7 a— FEAZRHT,

CREEBC (£ 2023 4127 v 77— N PIE, TNvae2if. ENTHLELT 4 7 32— R
Bz E BB EHIET DL LR,

o X HENE

> EREBEE LIRS LT, PREBARE 2 RICER] R Rk 9 R A E
A(2022 2 11 ARFRCCIE, HIEBBSENMTHOIL TV D),
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(2)

>

(]
>

(3)

ERE T REE
HIEE - BOR~OE

BNEP T/R & T % EE 7 U 4T 2030 4% TUZ 30 %7E /17 HIRCH 2014 4F),
EWV) BIEAESE 2B T R R AR LZERE R~ A —HEREDNLETH
o L2 G, FEHERE~BEDKRE CORTRIZIT—EOHM N LI L 72
5D HEA R, FEHHOFE L 720 5B OEGE - HlE - MR OHEEZIES L,

HIEE « BURDOKRE~DIES

[EF = /L X —BR(BNEP) 2019-2030] [ZHE-D < [HFE 3~ A X —FHER EN
VETHDLHOO, BNEP BIAR 2030 £ ETTHSH Z &, BLO, [FFHERE~#
DR E TORTRIZIE - EORHZ T 5 2 L #lA, AEETITEZFEE =G
B TR BAIRE 2T 5 L 013t LA, & cH#edk ) 7= BB - il
IR DM - RS AT D 2 LNy LT L,

B RERREDOBRINIT —Z ISR T v ARNEETHY, Thbb, =
ANFX—=NT U RAEZT 5 L BIEEIR D — IR R X — R 24TV R
THZENREETHD LT, SOIT, (ZRAF—NT A ZER LB I NV B
BIENHEREOT — A ELEETHY , AFECHE LT —¥a H—DHHIE
JAERS LS, FEAEBNEEMPO TV AHICBN T, FENO HRHIE
TEEELZFNT L2 L. %),
AFERICBWTUX, 7Ty 75— bARELRERAEDTICE T 5 HRHEDEEH
- T FWESEA RS T 5, (BEE &)

WO E OB = RER (2013 H~2030 FETOE = HAEHE, BLO #EBRIE)IC
DN, 5 2 BT — 7 ay 7 TR, B LTz,

MEPS./ SR VS5 HEDEAGE
HIEE - BRA~DIS
2023 4F : H EHHI

Zei. B, M E SR E LT ey MNE A% ATREZR IRV B H1Z MEPS,/ T
I EAEANTHZENEICOTDE = ME~FETHHZEE EE B—R <y 7 OO
Wil e mUIE S LT,

2~3 %

HERENCIARAL E2a— LRLEICSU T MEPS, XU 7 O#FBLERETH2
&L BIOR BRI OBINEE —4, EEFZEEIHICOWVTHRGTT RETHLI L2
=10y

HIEE « BURDEE~DES

N—2AFAEDPDIE T DL, UT OSBRI,

>
>
>

>

FEZh =R A B o EL D i AN EE 1B 1 S it 7
2023 FENDL T RY U THIEDO A vy MEHBEBTE,

TT ar EWEEIXBSI(Y y~A H), BAREITI N =4 — K hNaoRBR=EDO
6 %2 BARRIZEHE LTl 0 | a2 R,

FEEh R 22 s D WG IR T [T 7o RS 2 BRAA.

INBITWNT LI N E TO Y FELBZEL ., JET 225 C/P B LKA ICIE S L &=
BONHEITHEL TNDHDTHAD.
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TRYrl) FEERETHRES
BSI(Z ¥~ AR)DORERE TII=7 2 O A 2126 HIE Al RE7R 5 i 2 > TR, 5% 04
23 —4 RAC @ MEPS S RV E RS EHRIRF O 2 5 Tl 7e< | 30 B IE iR RE O IE A
REL B T DI ~FHI LA SE T &, LEATIRS L QOB ERSH D,

- RFEBZICBW T, REICOWIENY O TH D) IR =TSR Y v 7 Z
AHEIC AT T2 RE S 2 S, Q) TCUE SN EBEFEMBCRH 77,
B ERSE 2 AEE), B LN, B— X5~ MEPS E A Z [ =it B2 ST 5,
(3 =)
(4) IRILF—TRIA D MEBDHEE
o  {lE - BUR~D#EE

> MEB OB, £7-. F1EEZRTY—7 v a v 7BV T, 1IS050001 (2
W XX —w RV A MEBIOFIA, FiEEZ#ER., bbE¥E T, XA NSTF7
T A4 AN LR~ RIEEOHEDO BEME AR, 5 L,

DBE O TR~ FHEELFFERN W T RSN = R 2 4-44 (TR,

X Plant Manager

72 [ \\
V4 a
/ Energy Management Team Energy manager \
: (qualified under the EE Law) :
\
I I
] &
: Administration EnMS Manager ]— EnMS Secretariat i
1 division (facilities l (Quality Assurance Section) :
I management section) N 1
| Environmental staff 1
I of each division :
\ /

[ Various divisions ]
HIFT: METI &2 25102 JET 1Rk,
X 4-44 BEIC=GHH(EBEIIZOH)
TRV RHEMETEB) CRESNIC RN FT —HE R, ATV T EE =R RD AR AR
4-22 |1,
& 4-22 IRIRHEFRSTHREN-EIRBEBFBEIIZDOH)

|| |FElectricity |Citygas _|LPG_____|AIr |

FY2015 5% 5% Less than 3%
Intensit improvement improvement FY2012 improvement
ntensi
y FY2012 3% 3% Less than 1%
improvement improvement FY2012 improvement
30% 5% 15% 3%
Total Rl reduction reduction reduction reduction
amount Evoo12  10% Less than 15% 1%
reduction FY2010 reduction reduction

HiIFT: METI &2 5102 JET 1R,
TRV RHEEE B ORI AR 4-23 IR,
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R 4-23 IRIRHEEFTRIOZRRR(RBETZOMH)

Total effect by measures CO2 reductions (total) 81.2t-CO2
conducted in FY2012 Reduction cost (total)  JPY 2,844,000
Total effect by measures CO2 reductions (total) 130.3t-CO2

conducted in FY2013 (estimates) Reduction cost (total) JPY 4,801,000
HFT: METI &k 3512 JET 1ERL,
TR R MEENE BB AA7°5 1SO50001 FBEHSETORK 1 H2L0 TREEZK] 4-45 (TR,
s N8 E5 Rel 78 Bal Bol Kol Ml K12 1 F20 BN a8 B58 B el 7 el ol K0
A Kick-off

System establishment
Energy review

Implementation of EE measures

A Capacity development of auditor,
internal audits

A Management review
Examination

Certification A
HIFT: METI &2 25102 JET 1Rk,
X 4-45 1S050001 EEMEFEETO LIE(FRFHPETIZDH)
° HIE « BORDRE~DIRS

»  MEB (&, &= RHEEREENIE A B TIE AR < WSO E L, B Sha el T
DT Z ENEHEETHY . 2o, AZFROAGUENLE, L OBRIHY, =
ANF =X DA POBEBEZEH T L TWD,

- RFEEZICBOWTL, MEBICTRE TETH DL =R RNEE AT A K7 > 7(2023 4F
9 ASETFE) & WAT LoD, DR 2~ REEP LN ARG 2D &0
(F—ERAKER., DREICET DG, RN E - @ R T 21T
W, REEZ7 2 —b a0t 45, £, BYHBHION F~—7 2 HKE LMW :
SERAIFE 72 0 DM EE R, Ko X — B E - BEWERE ) BAAEE A
RLTW ZENFETHL, TOET/LENLLE LT, 433 TRl —v b
e Tuvey NERKXRBEMS AL EINEFRET 5, (BEE &)

(5) ELNT4>Ta—F
® il - BUR~DIESE
ZNLRRATIEEAR D CREEBC % aHE T HARTA v EALERTDOb, #FiizilfiS e
T4 a—REM B IR ELEWEDE NG, FUEWEICH MBI BEY DS —
SMEA~OBVF AR L TR, OB ZHASX H 2 B RY—7iay ATl
1Tl FORAL M LA FIZEE T,
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> RA R 1(HE UL O T G IR AE)

HRE CJZZ)WP%%L—%Kio‘ﬁéf‘f%ﬂ@%%%\l*%@“ﬂi\ H SRR (2622 FEUE(H B2
BRI ITONTHDLDO D, L PERE(envelope performance)? EVEL it = (U )L Ath
mfjk:ﬁfw TN TWRNWZEAFRI T LT, (B 4-46 Z21R)

w7
# of regi
Q Envelope performance O */'

U, Design Value Standard Value

=
=

Nac Design Value Standard Value

v’ Standard values of U, and n,care defined
by region by region. (regions are
classified in 8 regions in Japan)

I
Region 1&2 3 4 5 6 7 8
Standard Value of Uy 046 056 0.75 0.87 0.87 0.87 -
Revised in Apr.2020 as previous
Standard Value of nac - - - 30 28 27 value was too strict (3.2)

Q Evaluation of primary energy consumption amount

Design value (excludes home appliances etc.)

Standard value (excludes home appliances etc.)
HiFT: MLIT & 842 3512 JET 1ERK,

4-46 HLHAEDEEREYDETRELE
> A Vb 2(H UL DO T R G L UE)

DORENZEZD PRI T HEEEEYE = MRl LB EL T, AV AT I
PR AT DG AT b BIASR A R L LTz Aa T AU M7 RIS KDl 7 %
I LT, (K 4-47 2 R)

Please fill in the envelope performance.

Please fill in the figures in the bold frame below.

Average heat transmission coefficient Us [W/(n - K)] 1.22

Average solar heat gain during cooling season z,c [-] 4.2

From the Point Listing page, post the points you selected in (1) through (4) in the bolded box below and
calculate the total.

Please fill in the points
in the bold frame below.

Lighting lair-conditioning facilities  Transcribe the numbersin (1) = BBs (a)

equipment

23 points \ventilation equipment ~ Transcribe the numbersin (2) = ho (b)
lhot-water supply system  Transcribe the numbersin (3) = |26 (c)

Hot water X 7

supply system "‘\ Ventilation |Lighting equipment Transcribe the numbersin (4) = 2 ()

38 points ) 4 equipment

10 points

Reference] Approximate points
for each facility (excluding other facilities)

Primary energy consumption performance .., .

= |83
points

(Conforming If less than or equal
to 100 points)

HIFT: MLIT 842 312 JET {ERL,
4-47 HEROFEEFEYPOEIRITESERITZRIVEFAR)
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> RA 2R 3(E UL O T G R AE)
zbzn FCL DM IR BT DEEREWAE ~ rMERERHE T IEOBILL T, iS5 70

LR FNX =B Ial — v a NI LDa -l 7 (U L3 G D bt
$§€)’5:f Irliz, (A 4-48 HR)

(1) Name of housing type OO0OO residence ( detached house)
(2) Floor area. Principal Other Non- Total
living space living space living
space
29.81m2 51.34 m2 38.93 m2 120.08 m2
(3) Regional classification 8 Region b
(4) Primary energy consumption Design primary Standard
(per dwelling) [(MJ]. Primary [MJ].
heating facilities 0 0
air-conditioning facilities 15483 21289
ventilation equipment 4583 4542
hot-water supply system 12338 17922
lighting equipment 5964 10763
Other equipment. 21241 21241
total amount 59609 75756
(5) BEI Primary energy consumption (excluding 38.4 54.6
others) [GJ/(unit/year)].
BEI 0.71
+1: Power generation facilities include c facilities and facilities. =2: This is the amount of primary energy consumption reuired to generate the

HF: MLIT 7’125 5% 3 JET VERK.
4-48 HFREOEEEEVOEIRTFMEAE(SaL—3aY)
> ARA VN AR K D = R R T IE)
THHRIRIC BT AT EEYE — R T EANITEYE = R RE Rl S IEP IR LD
DYDFEIEL T, B =R EIRHI Y — bR LTz, (K 4-49 1)

Energy consumption rate
Energy (standard value is set at 1.0)
Use consumption Efficient technology
standard value (GJ)
Level1 | Level2 | Level3 | Level4
Use and control of natural wind 0.96 0.91 0.88
Cooling 10.3 (1 5%) Solar radiation shielding method 0.9 0.8| 0.75 0.7|
Cooling system plan (efficient AC, etc.) 0.9 0.8 0.75) 0.65|
3.1 (5%) ... |ducted 0.7 0.5
Ventilation Z:Eit:;‘;':
28 wall-mounted 0.8
Hot water 13.8 (21 %) Solar hot water supply 0.9 0.7| 0.5 0.3|
supply Hot water supply system 0.9 0.8 - 0.6|
Daylight use 0.97~0.98 0.95] 0.9
Lightin 13.6 (20%
< : ( ) Lighting Equip t plannii 0.85 0.8| 0.7|
Appliances 21.4 (32%) |Introduction of high-efficiency appliances 0.8 0.6
Other (Cooking) 4.4 (7%)
66.6
Total t
66.3

HAT: B EEHARTA L GHBIL, 2015 4F)% 512 JET 1ERL,
E 4-49 HEBEROEEREN~DE TR —F

> A2 b SRRBIRIC K DA = R )
EEEOE =T MEETERAINZA =2 EHTC OV TR 4-50 2 HWTRIT LT,
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: Energy
Use Efficienttechnologies Evzc::wn conSUTption Adopted EE methods
rate

» Openings on ventilation paths
» Openings with consideration of the

Use of natural wind 2 0.88 o . . .
prevailing wind direction
Cooling » Use of hig
Solar radiation shielding 4 07 » Thermal barrier paint
method » Thermal barrier block

» High-efficiency air conditioner (COP

Cooling system planning 3 0.75

Hot water supply system .
- planning 4 06 CO2 heat pump water heater

\GUIEUTIR Ventilation system planning 1 08 - Simplified ventilation system
Daylightuse 2 0.95 * LD and individual rooms

CCIELEE | ighting Equipment « High efficiency, control, and design
Planning ingenuit

+ Efficient products + reduced standby
power

3 0.7
06

Appliances 2

HPT: BT MEBHART AL PRI, 2015 42)% JIZ JET 1Bk,
H 4-50 HIREETILESICERSh-EIREN

> RA b 6THRIRIC X D R EHIl T )

EREE =R TR ISR S S E = R BATE A RS A = R SR R
BRYERE)EHIT, (B 4-51 ZR)

Standard Energy
value value |saving rate
(GJ) (%)

10.3 0.88 07 0.75 4.76 L4 4.76=10.3X0.88X 0.7 X 0.7

. 13.8 06 8.28 40.0

13.6 095 07 9.04 33.5

Lo ees L mel (2]
/

Energy saving rate -

AT 8RB ART A (PR, 2015 4F)% H1 JET 1R,
4-51 HEIRBETIEEDEAIRE
A 2N TOAPRRIRIC X 2 HELEE = R 4f)
MR CIX, A = BUEERBUCANT 27 7 a—F /B =1 EMTE U CIRBGEEER ) |

[ESRBEEOIER ). TR OFH  ZHELEL TR, K 4-52. K 4-53. X 4-54 B
B 4-55 %2500 TH{ T T u—F 2N LT,

A\
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H AT éIZEH’:ﬁ4’I\74’/((FFﬁ/Lr 2015 )% FIZ JET 1@52
X 4-52 HAIRBFEO7IO—F 16EEFE)
e

H 1
I 1
I 1
I 1
I 1
1 | 1
I 1
1 1
I 1
1 1
1 1
House next : :
door T 1 { House next ,““‘ House next House next 1
RN coor door door | !
I 1
1 1
1 1
| 1
1

1

1

]

prevailing wind
If the house is close to the
house next door, the wind will

"‘" prevailing wind

Wind can be taken in effectively if a certain space

blow parallel to the window.t | (€.g. garden) is provided without being in close
will be difficultto have wind into : contact with the house next door.
the room. e e e e e e e e e e e o e e o e o e e

HIAT: B EBHART AL (PRI, 2015 42)% H1Z JET 1Rk,
X 4-53 EIRBEEO7IO0—F 2BZRERADFERAICHITI-IX)

) / .- Light
© Living itchen :n;v;:» -
room !

High Sidelight High Sidelight (sunshine enters indirectly)
HIFT: B = RMEBTARTA @B, 2015 £48)% B2 JET 1ERK,
4-54 BIRBEFEODT7IO—F I(KEBEHLDFER-1)
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» Introduction of light shelf concept

Reflect on the eaves / balconies

l “‘: l

+ If the eaves on the south side of the
building are made two-tiered, the eaves
blocks direct sunshine from entering the
window.

+ The light reflected on the upper part of the
eaves is diffusely reflected on the ceiling of
the room and light up the back of the room.

HAT: B REETART AR, 2015 42)Z 1 JET 1R,

(6)

4.3.6

(1)

4-55 HBIRBEFEOT7IO—F 4 KBEHLD;ER-2)
HIE « BORORE OIS

2018 AR IZFE Tl S 4172 CREEBC (X EM(FEHH B L OMFEEOFE BEE L&) R FHE
BTN ETH Y, BRSNS E—2 %R, B, =7 2 VRF, K&
DOWEN, FRWEWERE, 2By VIBWERESFEIC A Xy 7 2 B L= sEtaEn)
JIEYEXFETH 5, MEB I3 CREEBC Z[HNIZBITH A4 K740, Alh, &35 XE
ENEERTIT TV D,

fth 5. MEB (X 5 72 @M E —~ il FIEOREEZ R L TRBY, V— v a v
TR LIZf SR AR A » MR iS5 v a2 Lb—va vy 7 OB - 16H)
WZOWT, [0 5L AB%DOENLT 4 v a— REERHIZEEZIZLEVL, ] &0
TA L MRHoT,

SEEEHY THRIA W EA~DIRZE & B L WA — el T s A B DR E & 125
HomaEask & Rk L7,

ARFERICBN T, AN RRERED O EHWRELATFE DN DRE O LY
BT R TE RS BT DIRAVEE2 2 — 5 v b & LIZ@EY) O = x5
FIERESR ST D, (B &)

BERESIED
HIEE - BOROKRE~DIES

WA DTSR IS DR TR — A T A VIR LD A 28— 4 =7 3 L ORI
MEBIZEE - TRTND, AHET XA ERIZN L CREDRN DD
S L ETBRLoo, (B HRKICE T 5) B M7 = 5% 0 K DI SR 72
BB IEB O & 5 L

ATRRIB T, BV, MR, O OEAI L0 BN S H =% -
BEBRHANR AN RO 48 % W B\ WIS < FER T W SR TR B 4R % 4
Y5, (B )

KAEBRBEOBEGLMFEERE
KNREBRIEDEFADRREFDORELGH R

2021 FEZHTRX S 47z Trents @ Medium Speed Diesel generator (MSD)D T ¢ —E /L k SR
DR TR—2An— NEIEINTEY ., B ROZEIIMMOFRER TRINL TV 5, BREIT
PBichifbsn Ty, 4% b ZomitzitEon 5 Z & % BLPC (TR LT,

128



bk - KM H Y ALEIRLE—HETOSTY b
IO FELETRES

(2)

KNREBRBOA VT T URIZETIHRESER

BLPC » 'k F1%6EFTIL 4 771 ¥ . Spring Garden PS 70 HIEFEEH 21T > TV D8, AU v b
F— =T HADN T HIEI DS FTRE 72 — LB B ARHNIZ T 72 o> T ey, KED PV OEAIZ K D
HAZEEBN D712, RFERIZREN TH D, BLPC X AGC DEFHZMG LT\ 5, HiFFE
HOBLLALVD L, RREEOER Lo FaEE2tED 5 X H548#S Lz,

4.3.7

(1)

BAAEIRLF—EALRRTER
BAIZHS RF R ELHE

Ty ~A B EOIREA NS, Vr~AHEOIEREE L TR OT TR,

IR RAREHIN S BEL THADZHE D KIIORT v viddHE D FiAH7e0,
F 1o BEEMIEECNAA T H AT EDONA F~ AFEITMEIOINEICERENH Y | NEFTHE
BN U REHE & T H50ENH D, IRRP TIELEER CHH PV L E S %, BESS &
HIZKEIZFIFE AN TV S,

LT, Y¥ <A BOfd & —HMERT D70, EEETTILOTRRT D)

(@)

(i)

(iii)

L.

A=V T UF—T ¢ BRRHGENE LEB AN T D72 DIC A X U3 S/ TEL
BIRAE =7 « U= NRRELR D, PIZIZEZEOBHXIZLY PV IIH 10 8 #
LEN T LURNICE#BT L 03B D, 2D 8EE I /N—FT 57202, miEDOT 7
L= EHTHEHAT DU EORBEPLETH D,

BNENRE: MBI, BIEN L ENE NN ORI TWD, BE LA
7o x % L2, BEXRMODEUNHEEET 27 DICHETH D, WhENIT, 7
Uy RNOEBEEOLZEMNEZHERFT A0 ETH S, PV bESNEE AT LH K
BRI IEA S, KRB O I L 0 BN EET 5, ZOE;T, RHED
BIEEAEBCALZEEZ R X BIROBRECEERR EORMBEE S SR TR S 5,
HENEE ST BROENE I DTG A% E AT T, 2NHORMEEENT 5,
X /U & SORIHFHFEE(SCO) 72 & OIS E NHEEEE 2 PV SRR FEE AT Lk
EBHITREL, HEIIG U THENENEAMG L2 VRN LY T ERNH D, i
DT NA R, 7Yy FOEBELEELZESE, NFEELH LT,

RIEMES : PV OB S 70 & A = Z BRI RHAHINT X, BEAFO R FE B E
RN EE 2 T =T ERWGAID, BN D, KK &4 72 R
ERFOBERNDHIVUIH N ZHT 2 L ConzbhiF 5, Lol VRE BIEREM LA
VN—=BERNLL 12D A, BEREL D, A v AN—2IRBEOFEBIICEGDET
R aNED, Z D&, Bk E D2V (Rate of Change of Frequency, RoCoF)73 Kk
EWGE AR R LT T S E EE S 28ERRICE DR D,
JERB O TIZ LD | TFERE(Nadir) 238 2K T U L —(Under Frequency Relay, UFR)
DFREMEL NI/ % L HEFTO UFR 2ME X, BB BIML, A 3 —FEJR
MR & EWGETHZ LD, ZHUICTED S BICEERME T 5, 75 L EEBHO
UFRIZE D #8757 4 — X ORAM G SH, %S OHMBMEET 2, REDS
BE7T 77U e, VREEIGHEML TS, [FHWYE) 2+ 0 1S iEfR 3 2 202
> %,

VRE OHANRHA OK 1/3 22 5HE, RHICBOTEME ORI & FEHLA R 2
EREDMBENE L BN B 5, K 4-56 Dif v

Th o,
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_Blac k'OUt when Syno.Generator VRE+BESS+Inverter
insufficient Sync. Gen. %
Sync.Generator Sync.Generator
If synchronous generator is reduced and Power loss (__y-©
inertial is not sufficient, power loss Sync.Generator
= Frequency drop, with no recovery (e I PowErGrid (D0
- Chain reaction of loss of VRE
Sync.Generator
- Black out P
Frequency (Hz) VRE+Inverter
\ - Sync.Generator Syne.G t
. Generation ynesensrsior
1 disconnection ncrease of VRE+BESS+Invert
Sufficient Inertia . VRE+Inverter
VRE+BESS;Inverter
- Frequency recovery
Sync.C Generator &' Sync.Generator

Power loss

RoCoF>2Hzls [ Nyt . >C x/ Power Grid > 4

- Chain loss Reduced Inertia  VRE+Inverter 2 lack out! 4 VRE+Inverter
>RoCoF x Gl (el

of VRE

RoCoF: Rat
ofOChOangeao? VRE+Inverter ¢
Frequency Sync.Generator VRE+Inverter

Blackout!!

Hil: OCCT &k JEIZ JET 1ERR
H 4-56 Ao/N\—2EROEMERPIEATRREVISVIT IR

(2) R ECIZM T -HIE & RiE

JER A B 2T D B I TE B ORENAHTH D, L LEEBEMLA L N—FZHEL T
R BRE T 572, VRE & ZE AN L THLREE DO OMBEITED, Rk
THOMN, 7y R74—I 074 N"—H(GFM)TH 5, GFM ITRMEOJE LN &b
VRE & EEMOATRHEBEEETEDH Z ENTE, RN ZHERFT 22 LN ARETH S, Bl
7E GFM [XBE%, EiEF THY ., A—A T U TR ETIIEHEAERBLH D

B\ CEBREI Y 25 72 100 %D RE A BUR IS & L, K IothEde 2 R RE IR Z L
7L RZIZBWTIL, GFM OFHNMETH 5,

GFM 2385 CRREEPTREIC 2 5 £ T, BEFO VA X — B R07 ¢ — B EBRELE L, A
AFT 4 —BARNA ATV =y MBI AR T2 Z & T, SCR 2R LN LHTREEH
HHZELHV DD, LA AT 4 —E, NA ATy MREHT, BUROEH, Y=
v MEEIE D EIETH Y | EERFE~DORE LR E1T O WE N & 5, BI/E Barbados National
Petroleum Corporation (BNOC)(Z/3A AT 4 —EB/NEIE % 30 % & T 5 B30 OEAZED TV
o

ﬂﬁ B2 HET A7 Y v Ra— RIZEBUW T, VRE @ IPP ~ BESS <4585 /) i fE %t
DHEEN T Z2EOT-EHORENLELEEZ LD

FORPITIE T, =R OREEAIHATBORIES & LT, B —a#% BV T, MEB
& GEED 12Xt L CLUL T DI‘_EEITH- T2,

1) BEMS iEDEE T

At D 1MW U\L(D%LM;%O) VRE @ IPP (21X, B8N 2 I T 5 FEE R O E 2 56T D
BEUh D & VRE &&= 80 %uié 4B I NR—FT D THDHZ b Zf:ﬁf
B35,
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2) SCR(Short Circuit Ration)D i &

+ 3 72 ML EIR &2 BHGHEIC B W TEE T 5, BAERIZIEL SCR(Short Circuit Ratio) D
M3V EERD L BT LI EEHLET S, SCR= BZMAE / A V3 — X BIREKRE
B CTEFIND, IEEEStd1204-1997(R2003) TIEAMEEDAIZ SCR & 3 UL EET 25
ZLEERELTWS, DFEV, B@EOA L NN—Z THRFEESET D PV - SO ERERED
“EL ORI BEBEORENRFIIHLETH D,

4-57 |2 SCR #ZNZLH 5.0, 236, 2.0 & LTI=BED, ML ECEHREM TH S, SCR
235 OFRIE, —IOFEHER U2 35E OIRENIM O RIS BT X0 BRRFIZINOR
T %, —H. SCR 2236 DA, ERMCEFENED, —F. SCR N 2.0 DA, HE
FED AR B T3, B EDME TN L, BEHEZ N > 7 Lz | AfrosEEl S

=045,
1
" E 08 SCR=5.0
Difference 2o
£ o4 SG
of SCRvalue 3. e
® o PV
2 02 Oscillation caused by PV
Red: PV o : : \:/lth Ic‘)v-/ me:rtla
(Low Inertia) 1
Blue: Synchronous 3 . ‘l G SCR=2.36
Generator (SG) B o ]
(High Inertia) Toz —
2o Slow Oscillation caused
. w02 PV I ventional
70 msec 3 line ground ©-04 % co", entiona )
X X & synchronous generator
fault by lightning at 1 of o2
. o ..k 0 1 2 3 4 5 6 7 8 9 10
2 circuit transmission .
line close to SG. :::: SER=D.0
04
R 02
3, All generators are
.02
o stepped out.
06 L Sten-out!

111 12 13

Calculated by CPAgl'Fr;'e(C%{zl EPo’; P&;\;ve: ;’&L%‘Xnaol;siso'?‘ools
P Y7 k7= 7“CPAT”BLPC % fi L, JET {E%
4-57 SCR DfELBEEIZHTEIREHDHI
3) 576 AIHEZ H(Available Transfer Capacity) D&}

LR A HEA & (Available Transfer Capacity, ATC)IX. BEIZEH & T2 6BV T,
SHRHIBMOBEEELDOICEBHRR Y NI —7 K> TV DHIREREDIEETH 5,
BAMTCEILHIREZR EDEH SN %, VRE OBMEREZFHET 5. VRE OZL#E &
WEIp A =2 7 Y =T X0 ATC 24 % 2 & 21853 %, ATC OREEM(X 4-58)
EHBEFEEZLLTICRT,
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p

Pmax
Available Transfer Capacity

Required Spinning
L Reserve for RE
Pop == = = = s

Fluctuation of
Renewable Energy (0~100%)

Total Transgnission Capacity

0 /2 n &
HiAf: JET 1ERK
E 4-58 EEBRIEEREATC)DIEEZH

— Viya
Pross = R* ()7 < Prossuax

P

-
—

4)

5)

6)

viVi .
:fsmé‘ = Pue=—1

Z7T

R: Transmission line resistance

X: Transmission line inductance

Vi, V; : Sending Voltage and Receiving voltage

Pjoss : Transmission line loss by line Resistance R and line inductance.
Prossmax : Capacity Limit of transmission line

Parc : Available Transmission Capacity

Pop : Operating Power

SAAELZE NG T D FE D

JASIREOREIAMDOKTIZELY, VRE BREXEOHHBSANIER LTS, L
mbﬁ%m%wvm%mki\ﬂﬁ@f%&VMﬁ“@ g@«m%ﬁmfowmanw
(B L RELRENNDOTDOREDELEENHIT LI ENMNETHDL, A—7 3 ‘/l:io‘
VT, BESS OMEZhE ) #ifE 7e &R E L DR A@&%fnch%H%7Am
Md 5L EEET D, itmﬁizmﬂﬂ”% ToU T <> R A Rv3xT A Mg ~ﬁ
MEEICET HHEZEHT L E2RET D

V2H B XN V2G fJREZR AR |2k A E

EVIZBIT T~y R A Rvx U A e LT, BEREEO PV O )03 K E W
3655%1794’/J6/747% FAZENMETH D, BIZIETBRBORS CHBIT 5 KE
*ﬂ%ﬁ Av— R NEBEBVATLAZEAL, KREEEORKIT —4 21 L2, BRIKEOBR/MOFR

BRI A IRERET D272 ETh D, FFIZEV ZHUW 2 RE100%% HEE L 325 /7308 RA(Z
Lo T, V2ZHX V2G #4179 BV OFBHOIEHITEECTHSH, —HD EV A — 1% V2H
R V2G NHFREZR Y AT A AFSH L TR 26, V2H X2 V2G S AREZR sEff 12 %614 5 48
BHEAZRITHIRETH D,

FOLRUR I FFE R (CSP) DR

R LEACDEIZIL SCR N3 LU LD THD Z ENMBETH LN, A /3= THHe
% PV BN DOENE % 30 %ll L& 556, ZHURHTERe< kb, —FH, KEO#%E
P TH — B ZERENT 2 EFRUKEE (CSP) X FRIMIFEMEIRD A SCR 1A 5T 5,

IRRP Tl 2025 Eﬁx%@%)&%;ﬁ LTCWA 2, BUEOFT KR 7 IPP 235 OF %72
Wy 7SR KRBT D BEEFT VU 72 SITR 2 L9008 503, 1600-2000 kWh/m?/yr T
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HY., CSP DEHEENTHDOHLARETHDH EEZOBND, 5L L TCSP DA Tl
%X 4-59 |ZR9,

350

300 —— DNI 2000 ||
\ —— DNI 2600

250

g (R DNI [KWh/m2/yr]

150

100 e
50 e

L Source: IEA and NEDO

2010 2020 2030 2040 2050
HAT: IEA and NEDO

4-59 CSP MaXMFH|

# 4241255 L CSPIE 2021 42T 9,091 USD/KW & PV @ 10 LA ETH 575, kWh 247-
DDA RE0.114USD/KkWh L FLTETCW5, PV 2 Z bl FE AT 5213 BESS B
LT OB EEEN VAL D0, TDa A NEWETSH L CSP BRFFMEEHT 5
oz pafEttizmnwEEZ NS,

£ 4-24 HIREBROIRARLE

Total installed costs Capacity factor Levelised cost of electricity
021 UsD/owy 021 UsD/ow

2010 Percent 2010 Percent 2021 Percent
change change change

Bioenergy 2714 2353 -13% 72 68 -6% 0.078 0.067 -14%
Geothermal 2714 3991 47% 87 77 -11% 0.050 0.068 34%
Hydropower 1315 2135 62% 44 45 2% 0.039 0.048 24%
Solar PV 4808 857 -82% 14 17 25% 0.417 0.048 -88%
CSP 9422 9091 -4% 30 80 167% 0.358 0.114 -68%
Onshore wind 2042 1325 -35% 27 39 44% 0.102 0.033 -68%
Offshore wind 4 876 2858 -41% 38 39 3% 0.188 0.075 -60%

7)

HiFT: RENEWABLE POWER GENERATION COSTS IN 2021 (IRENA)
IV RT =0T A 73— (GFM)DE:

CSP °NA A7 2 —T )V L DIENRMD 2/3 2 5O D72 520 R Y . PV L
1178 ERED VRE DIEHDT=DIZ, FFROA =2 ERDOA =227 v R7
—I T A UNR—=Z(GCIMYEBHT 5 Z e MALE 725, GFM b &bz v 5 ¢,

RIHMLEIR & FEEICHWD Z E DR FHETH 5 (K 4-60), GFM [XBLTEBR% « SLREHP ThH 5
DEFEMORNICHSGEAPYFRF SN TEY, TG CHZETRICR D REORHZRE T
%

o

133



LXK - hERME AV I LEIRLX—HEETOO Y b
oYz bEXRETREE

Pin : Input power from DG to inverter

Grid Forming | [
Inverter | coniel
Pout : Output power from inverter to grid

|
| - - — [ 8 : Virtual phase angle
I
I

_____________ Pm : Mechanical power
Synchronous
Generator 1

Pe : Electrical power
dm : phase angle of the rotor

Source: M. Kawai, Y. Sakai, H. Sugiyama, H. Taoka “Frequency Improvement of a Power System with a Distributed Generator using
Synchronization Inverter,” 2015 International Symposium on Smart Electric Distribution Systems and Technologies (EDST), CIGRE SC C6
Colloquium, Sep. 2015.

HiFT: Masaki Kawai; Yuta Sakai; Hironori Sugiyama; Hisao Taoka, Frequency improvement in power system by
Synchronization Inverter-based distributed generators, 2015 International Symposium on Smart Electric Distribution Systems
and Technologies (EDST)

4-60 JVUYRIA—IVTALUN—RLERER
8) HAEMREZ R —DITRLF—IvIA

& J7 - KB 7 £ D VRE 724 7‘{ IEe < N F v A IR GEIEE (CSP)72 £ SCR
T 5B R EBRIC O X ARERRY ORMAZHLET 5, B THLREDBERICW
9, ZEEOEREY T /XJ\ <ED ANDIBETRTFALX - v 7 ZAERET D,

9) VRE Z#WINIZLRDT AT A7 /L2 ARD F/S

VRE %+ ﬁ&ﬁéﬁm\ﬁﬁﬂw MR DO VLENEEBET I ERNH D, VF U
IA U BHIIBEMBIE T LT 528, 3@% 5,000—6,000 DA 7 L4 TH Y., VRE
DEBRILDT=DIZ 1 BITE S FIHEA MRV IETHE ., B TP LI 72 5 ATEE
Wnod, VFULL A BEBMOYM 2 X 20 Tixe<, RIEY A 7 /4, Depth of
Discharge (DoD), State of Charge (SoC), FEERNF/2 EDEERbBIRE L, 74 7 A 7 v
EEELTR/NIANDOFEEZREZIIBWVWTRHNTAZENEE LW, £, V¥ ~A D
PIToTND LI, 7TA KA =V EMAELETCEBEMOLILE I &b, FHEM
DFEMEIEIXL T A 7 A 73X e T HAEENEWZOH, Zhid F/IS THRET

LD EHESRET D,

10) ZE ) YA 27 ORI
LRI OBRIZBEE IV A 7 NV OEIZEINT 20BN H D, 5% VRE DEA L
# WCREICHWS N, FEEY & foeé EMTHREND, NERELY AP LETH

5, BRMICIZay F T 7 4 —ICROa R N EETeZ LA Ay 7 TER LA Z %
GO D EHBID R T T ABNFERERF OEIN 2 BB T 5, RETH D,
11) IRRP Diflkft A28 E

UF 7 LA A BMIZIT TiEZr <. Compressed Air Energy Storage (CAES)X°H /135 BT
2 EFRFRPSETISHICH TS DM S H 5, TiGEIM 2 M2 7203 68Tl O & &
RRLEAC R T 2 Z L 2R ET 5, SHITIRRP 2 2 FIC—ER L E%ﬂk{ﬂ%ﬁzm%
NIRPUNTIE U T BUE A ARRERIIZAT O 2 L 2R E T D,

12) ZVyRa—ROSGE

K& VRE OFAZHiHE L Le#EmEFZEELY, 7V y Ra—FE2RETDH I L&
=75,
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4.3.8 VRE DEARKIEDF=HODIA4 05Uy Farvte T FOER

(1) 2405y Fave 7 COER

CATF, V¥~ A otk s —HEHET L, MEETEDESTTHLBFEROPEEL AT D
%, BEESSLEBET D, EEETIIRE TERRT D)

TV THII AN r— I EDOSEWRE TR WA, v/)t/xmkmM%K%ﬁ%
NTW5, EMEERPWNELZZITHET Ty 7T e, HIBE TORMZET 5 Z
ENRBHY DD, BEIN—DFNER L TCWDEEHE %@Mﬁﬁﬁ%*%ﬁﬂ?éﬂ@u’mﬁ
e AE L, EEHBEDPKREL 2D, me@nJ&—/mmmfm/lwf)zfnﬁ\
H Y OEEN GV, Fa2a—"XTH2+0 2/3 PMEEL7Z, 2022 £ 9 H D NI -7— 2 Fiona
THH Y T TCeEBEENBET LI END -T2,

LYV REERD DAL, ~A7ua 7y REEREREL, T2z BRI EE S
HZEWHEMTHD, —oDO~A vl )y KR EEZZTEHA. Ao~ A 7 a s
Uy REHBIZOI VBT Z & C, FERBIRTOESIZE A7 7 v 2770 MM EZ#ET b
o Fle—o0~A70 7y NOHEDOR, i LI-RHEMo~A 7 a7 ) » RoghsE
I OERE 72D LT, HIHZFRODLZ ENHARETH 5,

PR KRR ESTH LYY U RIRERBETH D, 20194 11 A2 2 HOT7 7 v 7
TUMNELT, Ko T, X=X T4 UPERIT, MEB L~ A 702Uy N2 ikx
ATV, E PDM OVEBNEBIC~ A 70 7 ) v RO a7 MERE BTV, 03058
REta g b ETCP ERRE L, v~ 787 vy ROXGRHIKIZHOWTIL, MEB LV [E
72 HE(GAITA, Grantley Adams International Airport)lTid D HFEHTH % Coverley Village &
RESN, INEZHRETHIETHRE L, EI-MEB LV GAIAZ~A 707 v FIZH
DEHIBEENRH T GAIA DT V=7 L L7ZFT, GMAi@j%ﬁkL174~tw

REEZALTEY,5-8MW D PV EFEMEARL TS REI0%D~A 707Uy Raqlm L
TWLEDZ L ThoTe, BEICEBIA ZE T EDZ L THD, LoT, GAIA I~ A7 v
Uy FORBIZIZTEE T, KD GAIA~A 7 a2/ U K& Coverley Village ¥~ 71 7' U
K% Z 21 B ) (Autonomous)IZiH R 35 Z & & MEB IZf2 R L 7=,

2NN RATITIEREA XL —4 ThD BLPC BNiEE, BEICODVWVTHE—TF AL A2 HFL
TWb, BAED NSV RRZBIT AR AT MMIBWT, v/ 27127 v KiZ BLPC 7
HETOIMLEND D,

(2) IRRP F A 3DEHEETIL

INILN RAD IRRP v U A 3 2 _— R LT RMRNT 24T 5 726, 2030 H=D k%24 % 33
J— RO AT NZfERL L. K 4-61 @Y OEFALEITS T,
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3415193 N
4] |
/ : Legend
~Jrents PV 10MW A Gt 55 A
3 = |\cion Battery 5SMW e
28 gyt +33MW MSD s

7 4 ;l‘:n:::::li::wm Distribution Main Line
" 3 31 guﬁiolmmlmmmu
’ Operating Vollage
,.‘.r" i =7
h 26 ' - Battery location to feeder
' Total Capacity of BESS:
- 2 6x10MW=60MW

2 .I=ower Esfate

993 : 4310 SAE
5 327 (S5
& > .Hampton
W « p, 3
T 3

38657
- 30497 i ” $Ly04.
E }fg:;ﬁ;wu g

e (S . 31 o s st~ Seawell P/S
S o et 4 Unit, 73MW
P/S
1 Unit,
13MW
Capacity in 2030 from IRRP Report
Power Resources Capacity [MW] Node
- Thermal Generator 102.7% 1,2,3,4
- WH 3.7+ 2
- Distributed Solar 100.13 1733
- Utility Scale Solar 186.16 3,7,11
- Biomass and WtE 57.04% 25
- Onshore Wind 166.35 29
- Solar CSP 60.00% 11
- Battery 203.37 2,4,5,9,17, 32 +others
Total 879.45

HiFT: BLPC @ GIS Map % L., JET 1Rk
4-61 INLINFRZR#E BRIERFEETIL

IRRP CIXHIERR DA ZIEMNT 2BEHOLTE TIFHELTELT, TICESL R
FOEbZ EIFIMET STV RV, ZD72, “Microgrid Designer” % VT, #lf#EHT C 2
DREGDTHIT LT,

FiX 11 kV, 22 kV 2 ZNZNOBEEMEHE T 1 pu (Per unit, RN IZIB W TERK R EDH
jj- BIEREE 1.0 EEWVWTCEHET D) & L, WL 1SOMW EEL, 100MW % 1pu &
L7z, X ®D /7 — KiZ IRRP Scenario3 (ZFHE STV A K I EEORE 2 HE L=,

F7-. IRRP THFF203.37MW @D BESS #i%{Ed 5 & LCW\%, ZDOWN, BLPC L EOFEID
6 ATIZA I0MW D BESS #&E 35 TETH Y . HEEM T CTH D, L - T, BESS IT%K~
I0MW Z TED 6 DITICERE I D LMBE L, 75 203.37MW-60M=14337MW %, 4/
— K@ VRE RO ERRICHHIE ST 2 ClLET A2 EE Lz, (ai 2V A bilzBlT
%5 PV-RESORE . 2TD PV &ﬂjj@*'a@/m\;r%aau ETHE, A MiIICBTD
BESS X EAE=143.37x ai/aa MW), ZOFEIZIIT S, BESS F iR L OV RF Ot
AT OFER 2R 4-62 1T~ T,
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<BESS 7t &lF>
12
~, 115
2
\? 11 —
g £
% 1.05 ;";
g Zos
v 1 =
ol =3
o g 06
o 085 -
- § 04
09 g
~ % | 1111
085 I [ |I| | LTI
12345678 9101112131415161718192021222324252627282930313233 S 7 0 111315 17 19 21 23 25 27 20 31 33 35 37 30 41
Node number Brunch number
Node Voltages (pu) Line Currents (pu)
<BESS I #HF>
12
115
-~
2
& 1 -~
% =
2 105 C)
E i
) 3
g 1 2
s B
8 o095 g
= <
i} g1
= 09 g
o [l | I I |
. i [ LT
12345678 9101112131415161718192021222324252627282930313233 507 9 1113151719212325 3333
Node number Brunch number

HIAT: “Microgrid Designer“Zfli L, JET 1ERL
[ 4-62 IRRP Scenario 3 BB {LETILIZETHFRMBHTHR

B 4-62 |2~ d @Y, EEMATERE, HERE b, B2 v a LKV ERETADE DM
LTEY, fﬁ”%ﬁui@lpu)k fgoﬂ\éamé%:%< oo TWD, ZNERIET H7-0, HEift
0>7+F 2 [\l e Bl EERERNDIBIOHFRELZMSTLEND D, 2L %
X, EBROA L E— &/Xrbx Z ETHE 2ERMEICE D ERRA v E—F U R(F 22 LR
é (BIR)=(BIEW(A v E—F L 22D T, A =L U ANNEL R ERBENE X
BREMNDENZ 2 BT HLENTED, Fi2, BROEBERTRELZSCT20 LEZ
ﬁ M A — &/X@%é“%@’ﬁzé k%ﬁ%f%é ﬁ%T%IZ»# iﬂ
FMIRESIND Z ENE, BHEEDIEEROEBEEARZESCTLEND LY
ST, 2 BRME, BRFM OLEE e E%*ﬁuﬂ“éz%ﬁ%éo

WIZ, r—AAHZT & LT, BIF—00DFeedback L W EAENH 72— LD PV60%.
Wind 20 %. Biofuel 20 %D LR T RE #E A L7281 oW T, i ke 7 /v Cillii it 217
o7 FEREZR 4-63 12”7,
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bk - hEgRMlE A aLEIRIILF—HETOSI Y
JOoTIy N EERETHRESE
<BESS 72 L > : PV AN EEHICH > THRATWD 0, —SBTERNAEZ TV D,

12

115

- 18
=
& 11 - 16
'g 1.05 ;’,-“
.g. 4 12
g 1 Z
g 2
En 095 g 08
= -
£ os 50.6
g 04 | |
0.85 o
0.2
08 0
12345678 9101112131415161718192021222324252627 282930313233 57951131517 19 21 23 25 27 29 31 33 35 37 39 41
Node number Brunch number
Node Voltages (pu) Line Currents (pu)
<BESS 7 &hF : > PV QWA EBMCTRININTE Y, BROBARANEIL>TND, £, REE
TV 720, % node DEEMES M2 BN TN D
12
o 115 14
5 11 ,:;12
'?._. 105 S
2 3
E £08
LY [=9
B 095 g 06
= =
2 os @04
=
hl alallt il
L bl nill,,
12345678 9101112131415161718192021222324252627282930313233 57T 9 111315171921 23 25 27 29 31 33 35 37 39 41
Node number Brunch number
Node Voltages (pu) Line Currents (pu)

HFT: “Microgrid Designer“%f# L, JET {Eik

H 4-63 Feedback DEZ(CE IR LETIVICEITHEARBITER (PV 60 %, Wind 20 %,
Biofuel 20 %)

AFTIZERE SNV PV L, BAEZ LD TDICERICHN D ERAEINSE 5, Hidlo PV &
Rl oto“Ci EIORBEEZBZ 5, TORS, BESS #El L TRIET HZ &Ik, EED
TUNT AL, BitEeH S5 <‘:75>T%é %M OFEER, BERE HIT,
BRETND BRI T D, TOBLEND Ltk KA PV SLCENIZZEDY A OB
2, A PV OEIEEDOY T T 4 — &Lm@ﬁﬁafﬁ%ﬁf‘ﬂﬁ%rﬁ&k BESS DO#%i{E % H (T

WD DHNEND D,

Fo. BEHBELAZITOIT-OIIC, FFLOIRRP > F VU 43 % ETAP TEF /ML LT, B 4-64 O
WY ThHoH,
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[} ozt L P - b

Wind Turbine

HiFT: ETAP Al L, JET {ERL
X 4-64 ETAP AU f=/\JL/AFX IRRP Scenario 3 €7 /L

EORFEET LT 100 MW DORESFEEHN U » 7 L72HAE O Node2 (21T 5 it His 541
%X 4-65 279, ZOHA, WBEFE ERBEITEC R OVERE o7,

Generator Absalute Power Angle uwe 3 Generator Electrical Power L X
0 ool -
— GenlH — GenlM
0005 - [\
E u L] /\ L] r} {-\'\I-""-l‘- '-'I-'_‘_l 1
4 |\}qussvagm
0 ~0.005 =
-4 =000 =
Tima (Sec.) Time [Sec)
(a) Power Angle of Generator 2(Garrison) (b) Output of Generator 2 (Garrison)
Bu Frequsncy Lhs 3
1003 -
e B
124
1.8 = Bur Waltage Len X
] 1
; 90 = —
= 459 _i s
il - E i1
w7 5 d IE a5
G54 o E a0
ELH] T T T T T T T T T 1 95 ! ¥ T 1 !
0 1 2 3 4 & B 7 % 1 1 ! 2 8 4 i E 7 B "
Time Gec) Time (Sac )
(a) Frequency of Node 2 (Garrison) (b) Voltage of Node 2(Garrison)

HiFT: ETAP Zf L., JET fERk
K 4-65 IRRP Scenario 3 ® 100MW & % B0 @ BT E #5825
BB L BEN T & Z A2 D Node2  (Garrison) & B ) FEBEATO M CTEIBEIHFEN & T

5o BELCWDHBEN R WO 12 BREDD - ) LEZJE#O8ER CH D, BT 7~8 1
BRETBIEY, RBITLZEIZRS-TWND I ENbnd,
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0o b EERTREE

(3) BREETILZRAVETA205 )y FETILE
@U%U22%®9V74ﬁ®ﬁ%74&mﬁvyF%?w&iﬁTéﬂ\H%Té)

~A 77Uy KO -« ffJHT TEO MBI -1, K 4-66 (2T G~ 707l v
N @TEE@%::ETMK L. MM 2 3206 L 7=, IMW D X H Y —F—_ 0.8 MW O BESS. Mz
THHRRIRE S KGEEAF T 08 MW & LTRELTWD, FMIREHIITFEELZM O
®mﬁkbfwéo:®%$ww wftif%WTM%%ﬁw\ﬁm%M/7h?I7
“Microgrid Designer” Z VT, {#HE O & LT,

de 3
BE=py Nonsl mode2 noce node4 node5 prgsyr-gg
X1=0.05 X2=0.2 X3=0.2 |><4:0.05 BESS for
@— 6 roof-top
[ PV
0.8 MW
BESS for P BESS1=0.8 substatio
utility @ n
scale PV _#
1MW | | - @ PV:Y =
ICIEEE alyl+y2+y
Utility scale solar > @ 3+y4++0.8
1MW (ex. >TMW) MW
=0.8-1.
P PV3=1.0 a=0.81.0
PPV1=0.2%4=0.8 P PV2=0.2¢4=0.8
X=X1+X2+X3+X4=0.05+0.2+0.2+0.05=0.5
T JET {ERK

4-66 HHZTA/7O5)YRFETILHI

FLofiG~A 2707 )y RET MBI DT OFRZ R 4-67 (T8 d, f#TILY 7 b v
=7 “Microgrid Designer” %EFHI/WZO

Y axis : P.U. Voltage

11
105
1
095
0.8
085
08
075
0.7
0.65
06

(a)

11 2
e 18

. : 18
0 16 16

0.9
0.85 14 14

0.8

12 12

075

0.7 1 1
0.65 | | | I

06 08 08

12345 12345 12325 L23as
only PV (b) PV+Battery (c) PV+Battery+largePV(node2) (d) PV+Battery+largePV(node5)

H: JET {5k
4-67 BESTAIO5)YRETIVIZHITDEFRBITHER

BESS /%, B PV 2IH I L CW AR ME L, £EET— RFE Lz, F7/2AMIEL node3 & node
508 —7E% 1 MW T2 %25 L7=, nodel-2 M DEELRIT 11.4 kV TH D, node2 DATE
FTOIEEFIZ PV & BESS Za% (&3 5 LRE L, Z41% node2 12400V THEfE 4 5 & L7z, fihod
BLAEMOBIEIL 400V THDH L LT, MITET /L TIL400V ZEAHEBLE L LT D,

4-67 (a)l LA T =R 2 RE L7l st B b3 o - EIENA CTh S, (1) node 3 D Fiid
VT T =X LT RIREE PV 2 F & 9T node 3 THEF 0.8 MW (2B EIRE, (i)
node 5 & [AFRICEIRE X PV A 51 0.8 MW 283kt 3 2 & KE, (iii)’ D /r—ATiL BESS 13—
e L9 5, %ﬂ%hm node THAMD 80%0N PV I s 95 &, FER
2B OGN A7 72 0 | BEIRIZIEREMIZ /R > T D,
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JEk - hEEKHE H) I LEIRLE—HETOS Y b

TPy FEERTHRES
—7J7. E 4-67 (b) % BESS % node2 {Z 1 MW, node3, 5 (2% 41LZ4L BESS % 0.8 MW DE & T
HRETDHETH, 2D BESS DAEITS node D PV DAEEFRI L TH D, ZOHE O
VNSV bi(wi TWIESAN. K 4-67(b) TdH 5, BESS FEERITAM A Z 72 REEIZ /20 |
WX 91T, 400 V ECEERRD node3, 4, 5 DEEAE D & node5 DESEN EH- L. node3
K FLTCWb, BESS OFEFEET— R TILBESS bAM LRV, BIEDT L XNT U ANELT
WD ENbND, ZOHAEPVOHIZGE T TBESS ~OREBEEHIETLLERH D,

4-67 (¢)l ., 4-67 (b) C node2 |Z PV 5 MW & BESS 1 MW %Zi%E, BESS % node2 (Z 1

MW, node3, 5 (ZZ4#LZ41 BESS 0.8 MW E{RE LT AEDELEDAMATH D, 74— éf@g/u
H(node3) D AT node2 LV ENNELIL, KD PV b)%@%)ﬂbht D K CEED L
HLTW5A, node 3,4,5 CEEMN1.520pu 72 EHL, METH D, i/ﬁ:u\ node [#]

DENEZ VIR THMLERD D, iR E LT, PV & CERED BESS S MW % node2 |2
BT, BEOT T U ABEIEND,

= 4-67(d)/ 1. [ 4-67(b)T. nodes = PV5MW = BESS | MW % 2% L7255 5 ORI /04 ©
»H 5, Kuii®D nodes 7> HIEEMA D nodel [Z1A] x> TEADEAL, nodes IZTE/ LN EFH L, %5
TARDA B — 4 L A2 X D noded, node3, node2 ENERELEN/NE L o TS, Z DA,
2 [Elflb, ERREM O B ARt L, EERA B — X A E S L, node M DOEN
e L, REMEZRNDERARLHEMIELLERH D,

FERDO X HIZ, PV & BESS ORENE & BEICLVEBESMNDRKE S EEBLZT5H5DT, f#
ﬁb&:é%wﬁ&ﬂ&xﬁﬁ@*ﬁnﬁ WETH D,

2O LTERE2NVNRATOE I FT—IZBWTHB L, “Microgrid Designer” D3 % 1@ U7
WRREAT IZ 31T 2 BB R 21T o 72,
(4) Coverley Village ¥4 ¥ 85 1) v F&tE

421 FIZFE L7218V . GAIA i< OFBLEFEM ThH 5 Coverley Village 2~ A 71 7Y » K=
BT MEROX G E UCRE Lz, MERKZR 4-68 (2777,

Hi7: Global Solar Atlas and Google Eanh %ﬁ)ﬂ L. JET 1ERk
B 4-68 Coverley Village Y404y xt & {1 iE

RIBHIEDOTFE T —TI1ZHE | TFEOMNEROH], kb E— 7 FHFEDORKEWFEH OH],
FO HOWEENEDRRDBREVHOHIEZK 4-69 (T~ 7, ZOAMIFRIE Seawell fvﬁaﬁﬁ
DIETH Y | Coverley Village 7217 Tlx7e < AL OERM b EL EEZEXOLND, ZDH, FE
FHE X Seawell 28T O Ttk 2 2 TEL L O LT 5,

B E—EERELREVER MEENELRDREVETHD EIFRL20, X 4-69
OEE . RO AN HFOAMNPEHIIIHRDBRE WD 1 HOHEEBEITENKE LR,
FREFRO HITY HFOE— 7 FBHEOE RS &V, 2SS & gk o v — 7 Az 5.19

MW &HE L7,
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RAHCH WD FRE L HEEIL, BUFHIRICIEE,
SIS U b D T HMENR D D,

YN

L. HER26%EWNELT-, ZD

MWh/ FIZEEINS % SHEE S D,

6000
Peak energy Peak load day

w7 #Z—. BB EV 6857 RE100%D
2SN R 2 DOTEER BT EOHOEFBRIZIFZEIXNTH
At BV 21X U & LB O BALBSHER, = D DOEEBHEOTFEIMHIOD
LEZLND, EIEI 2 G O & E S BEOMONL, IRRP OD_X—Z 2 F U FDOEIS 2B
e, 2021 412 99.6 MWh/ H O£ B 1 &1%. 2030 42

5000

demand dx ‘

4000

3000
2000 —— Off-peak day(Sun)

——Peak energy demand day (Mon)
1000 ——Peak load day (Thr)

0
0:00 2:00 4:00 6:00 8:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 0:00

Load Curve of Coverley Village (kW)

160.0
140.0 m Native load MWh/d ® Purchaser load (EV, etc) MWh/d

120.0

100.0
80.0
60.0
40.0
20.0

0.0

2022 2023 2024 2025 2026 2027 2028 2029 2030

Demand Increase of Coverley Village

HFT: BLPC b0 T — #1233 JET 1Rk

Rmm%ﬂﬁfﬁﬁf&ét&)CmeWMg@ﬁ%ﬁm MR, FREA RIS, )PV &
wOMAG, () PV, EJ), HEMTEIMAGT L5, O @Y ZHRET LT, Bl

BRIz

B 4-69 Coverley Village DE—HEZELEHBEHET A

ﬁ@ﬁ%ﬁ FAEELE ANEOSME2FR 425 177,
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5% 4-25 Coverley Village EE&/\54—4

Nos of houses 1026|nos

Roof area for PV 30{m2/house
Commercial/official roof 300{m2 (6 facilities)
Total rool area 31080{m?2

Rooftop PV Capacity 3108(kWp

Specific PV Generation 4.917|kWh/kW/day
PV Generation by Rooftop 15,282|kWh/day
Current peak demand 5191 kW

Current energy demand 99,637|kWh/day

HiAT: JET 1Rk

FIOEINZ N L 2030 SEOFBEIT 5., PV OLDE I LT 2B 50 E 4% 4-26
277", Power Conditioning Subsystem (PCS)D N % 97 %, FEILFELRH A 90 %, HERE %
90 %L RET D, ZO%H, BMARBOBEEL CHERXADAZBELLELTH, BEE
~HOWAIOBE NG E DS —F 2720 OFEBMDOREPHRKICHLEIZR D, TICEEITE
K-RRKEXRDHY, MAWAHZHET HLEND D720, BUERNRFEIZIZ 5780,

% 4-26 Coverley Village T/-0%5 1) yRBE/RFA—4

(1) [Max kW of peak day 5191 (7) |Design energy demadn kWh/d 129,228
(2) [Demand consideration yr (2021-2030) 10 (11) |Efficiency of PCS 97%
O oo oig] |2 [Beter Capacity kW __ 6918
(5) [PV Capacity to cover Peak demand 6,710 (13) |Capacity réte after cycle life K 0.9
(6) |[Present energy demand kWh/d 99,973 (14) |Depth of Discharge D 0.9
(7)_|Design energy demadn kWh/d 129.228 (15) [Charge-discharge efficiency n 0.9
(8) |Specific PV generation kWh/kW/day 2.901] | (16) |Nos of days to store energy n 1
(9) [Tentative PV Output kW 26,368 | (17) |Design Battery Energy MWh 182
(10) |BESS PCS output kW 6,710 (18) [Required PV Output for batetery MW 37.2
HiPT: JET 1ERk

FRCHEB~ B OMRIOBIRE I N—F 27201, RO LMAEDEDLZLETH, A
VN RZAD 50m, 100m & S DESRT v ¥ vz B 4-70 1T, 2303 RA TR S A A
KEWDIFZILHEE D St. Andrew O Strawberry Hill &3 T& 25 53, G 5 X HEES KX 0,
~A 707Uy REHEE U THUK TR TE 5 X 9. Coverley Village D b ir 5 THREHD K
Z ) Long Beach & BU) kGt & L7e,

} %an Wind Speed at 50nflheight and 100m height

[STARELE R}

Leaflet | GWA 3.0 © 2021 | Powered by nazka mapps | Disclaimer | © OpenStreetMap Ceatiet][GWAS 0672021l Eoweredlbyazkalmapps| Diclaime| @ openSireetiap)

Source: Global Wind Atlas
HAFT: JET 1ERR

4-70 JNLINFRDES 50m BTV 100m (2HTHFHEE
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Long Beach O ¥ EGH T 50 m H & T 7.34m/s, 100 m HET798m/s THDH, 5SHBEOR
WOREEM Z TN AT, MEOE I NEWER, [/ UHATTH RS WEGEE TEW 0345
BB, T — RBEL b -OlENREIC 5, ESIT Long Beach D4, ITHEIC
WRHO | N—=UINC L DR EBET 7 B AER TCORBRNAELEEZ LNDLTD, &
100 m, 2 MW DX —E LV Z&E L1z, BUEE HOBRIIAEO T —h—T7 285, K
4TI T 2MW BHEDO AT — 1 —T7 % 1 HOH ) EREEHEO TR,

2400 - —— : MWT-52000
——— I MWT-1000
S 2000 -
=
3 1600 |-
5
o
1200

800 |- /‘
400 %

1 1 1 1 1 ]
0 5 10 15 20 25 30 35
Wind speed m/s

Power Curve of Wind Turbine Source: Mitsubishi
HFT: =2 MWT Turbine D& EHIHE-S X JET 1ERL
B 4-71 1MW B&U 2MW RED /T —H—THI

Long Beach TOHEH A 7.98 m/s & L7=HA . 2 MW EE TOFEH )L 550 kW & 725,
ZORETO 1 HEO 5 g IHEEM %X 4-72 12777, Long Beach T JRGHELHT — ¥
TS 22068 3 km MO GAIA TO 5 B ERET — ¥ #5512, #iEME L,

72 Long Beach | % Coverley Village 7> 5% Skm Toh 5, BIJFEEF A F02H 11kV 721522
kV ORI ZH ISR ET 2 HE L L,

13000 ave. 7.34 m/s at 50m height

12.000 ave 7.98 m/s at 100m height
@Long bey

10.000
8.000
6.000
4.000
2.000 -
Assumed Wind Speed at Long Bey
0.000
[oNolololoNoNolololoNolololoNololoNoNolololoNoNolNelNolNolNololololNo)
[eNsRoRsRsNeNelooNoNsNsleoollolefoReNelololofeNeReoleNollo oo Re]
OLOLOWLOLOLOULOLOLOLOLOLOLOWLOLLOLWOLWw
OO~ NMOOITHLOOMNMNOVMOOODO-TANANMITULODOMNWOWMWOWMOOOO ——ANM
rrrrrrrrrrrrr N NN N

Source: Assumption by JET
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HIFT: JET ERK
4-72 /\)L/AFX Long Beach [2E115 5 S EREHTEE LU Long Beach BE

() PV 14.1 MW+ A ) 10 MW DA &, (i) PV 7MW + Wind 16 MW DA D, 2 /347 — /|
OWTR LT, BIREE PVOREIIIMW THY ., 0V IISMBOA T Y —F7— L0 x4
ZF D MR B D, Coverley Village DUTFHIZ ISMW D A H Y —F —N PP IZ LV EHHE ST
B, ZOIPP L ATV PV OB NG ZZITA2BE LT D,

Coverley Village ¥~ 7 127U v ROWRMHTHOET VAR 4-73 12777, 7 G” 1L BLPC %
W, IR SREOLE~A 77Uy FHBE ZRT, F7- 8 LEEERF X 100% VRE O48
E LD %, R IfElRD %2 PV, EJ], BESS O GFM # WS E & T 5,

node 1 node 2 node3 node4 node5 node6 node7 node 12

@_l_cc T i e A

Tk |
|
L}

node 43 node 44 node 45 node 46 _node 47 node 53

e AR R
|

This arid model is assumed based on
provided data by BL&P.

Arrrr
HiAT: JET 15k
X 4-73 Coverley Village ¥/4045)yFDETILH

ro~A4 27w 7Y v REINZEIT S, Microgrid Designer & W2l at R R 2K 4-74 (TR
KR

T 4 — X OIEMEFE 1pu=400V &%, AR 1 pu(perunit)=1 MW &%, 7272 L. Line
1 (Nodel ~Node 2 )i 11 kV/400 V EJEZRTH D, EEMOEHRREEL SOMW £ 55, =
DETFHRERIIE— 7 FHEL PVEB LR OFEORMEZB A LIRETH D,

WATORE R, EoBEICE W T, BE, \EIRICHBEIIA LR, 2k, Bitd T T
K77 7(4)TlE, =Bt b Node 1-2 [HDOEFD pu (perunit)y R =237 7 7 O ERRA 2 T
FHERERIT 4pu TH o7, Nodel -2 IZEEZRTH Y . EHEIRIL, [BIEEROERE B[R
FEUEZRE] = 50 MW/1 MW = 50 pu LA THAIVZRIBEIZ 20,
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<PV, BESS E|ZFE X7 TR 4>
11
e
& 105
2
&
=
09
1 3 5 7 9111315171521 232527 293133355373941434547495153
Node number
Node Voltage
<HEFPEIZ PV 577
FFEL ﬁébﬁ’bfb\ét .
11
a; 25
& 105 -~
g 1 :E.I_
S oss g
5 05
09 0
135 7 911131517192123252729313335373941434547455153
Node number
Node
Voltage
<SEFEIZPV #7E L, HH 77 ¢ —F FjiIC BESS(HE T —
BESS @ﬁjﬁ:%%ﬁm
BLEEMRER D DT, ELEROE
11
'; 25
B 105 =
-g' 1 'g 15
=
Y ‘B
= -
£ oo g
5 05
09 0
135 7 9111315171921232527259313335373941434547455153

P

L
in

- i

Current amplitude (p.u.)
o

M i M,

1357 9111315171921232527
Brunch number

Line Current

L §#7 7 4 —X EViIZ BESS(FE T — R) @15 L 72475 > : PV DHIJ)AS BESS @

Node number

Node
Voltage

“Microgrid Designer“Z{f /L, JET {Eik

FEMICEE SN TV RWGE SZIER RIS > T 5D,

|H|\n.. [ [

57 9111315171921232527293133353730414345474951
Brunch number

Line
Current

) 75 L2 HE > B REOARIT PV &

WENDT=D, BN DB IR D72 720 | FEERE RN D B D720,
ERE T 72 < 720 | node BIEIXERME S HE V- TRV,

([T AT |||||:..“||II||..| 11T

1357 9111315171921232527293133353739414345474951
Brunch number
Line
Current

B 4-74 Coverley Village ¥1-05J") vk DO #EFEEHI
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@ Coverley Village ~1 7 1 7' U » Rt
B IR ED X — ¥ M5
x8 K + PVIMW & L7864

kw Case: PV 14.1 MW + Wind 10 MW
PV: 3.1MW: Rooftop, 11MW:! utility scale
10000
5000

-5000

-10000

AN

0

0:00 2:00 4:00 6:00 10:00 12:00 14:00 1

-15000

kW
10000

8000

— PV Demand+EV 2030 Wind at long bey Battery

Case: PV 7 MW + Wind 16 MW
PV: 3.1MW: Rooftop, 3.9 MW: utility scale

6000

4000

2000

0

0:00 2:00 4:00 6:00" & 10:00 12:00 14:00 18:00 20:00 22:00 0:00

-2000
-4000
-6000
-8000
-10000
—PV Demand+EV 2030 Wind at long bey Battery
HAT: JET 1K

18:00 20:00 22:00 0:00

IZOWT O =2 2 FE
e UT, B 2MWx5 5 +PVI4.IMW & L7-BE
D@/ ONT e LT,

B AR 4-75 12T,

L. /T 2MwW

Item

Amount

unit Remark

Unit cost of PV

1000|USD/kW

Rated Output of PV

14,100\ kW

Cost of PV installation

14,100,000(USD

Unit cost of Wind

1,500{USD/kW

Rated output of Wind

10,000\ kW

Cost of Wind

15,000,000(USD

Unit cost of 22 kV system

400,000|{USD/km

Length of 22 kV

5km

Cost of 22 kV system

2,000,000|USD

Requirement of SCO

6,025(kVA

25% of PV+Wind output

Unit cost of SCO

200{USD/kVA

Cost of SCO

1,205,000{USD

Unit cost of Battery

400{USD/kWh

Battery Strorage 54.1|MWh 10.7 MW, 5.1 hr
Cost of Battery 21,633,178|USD
Total Cost 53,938,178|USD

Item Amount unit Remark
Unit cost of PV 1000{USD/kW
Rated Output of PV 7,000{kW

Cost of PV installation

7,000,000(USD

Unit cost of Wind

1,500/ USD/kW

Rated output of Wind

16,000{kW

Cost of Wind

24,000,000(USD

Unit cost of 22 kV system

400,000{USD/km

Length of 22 kV

5/km

Cost of 22 kV system

2,000,000/ USD

Requirement of SCO

5,750|kVA 25% of PV+Wind output

Unit cost of SCO

200{USD/kVA

Cost of SCO

1,150,000(USD

Unit cost of Battery

400|USD/kWh

Battery Strorage

32.9|MWh 8 MW, 4.1 hr

Cost of Battery

13,158,725|USD

Total Cost

47,308,725|USD

4-75 Coverley Village ¥ /04 )yRFax b EHI

Lixartv 2T o0l L THERR L

PV 141 MW & L7256
JBS) DT % FTHEZR R O FEE A — 712
PN R DA TH D, 1272 L ORI

e TU¥~AMD337 CRLI-HE

Fe FE IR 7 i K IF 0> 8-

o i3 Trents D EEfE % £iZ BESS =2 &
B2 2 MIE IR NTEB Y,

Feo T HE 7R iR 1A (Depth of Discharge, DoD)IZ

V. HHE D GFL O3
] T&éommm%®%_\ﬂﬁkk%%®QMi . BESS &3t
H+T5H5ZLDTEx5GFM ZfH+5 L LA

s EVEAZITHIHAE. EVIAELOLA

7=t DT, HHHZ

B DAk OFEA I Tld7e
#%%@E%M%%$Mkbfﬁﬁbt%®fkb\%Eiﬁ<i@wo

A7 10MW +

54 mil USD. J& /] 16 MW+PV 7 MW DO#:4 47.3 mil USD & 72~ 77,
EbELNHITE,. BESS DR BEZ/NSL TEXLH1-D

BT, UTFEMEFEHET D,

HETH D,

EERD D,
k% 400 USD/kWh & (&

BV N2

ARG 3L FEHITAR

ZRHEET) %

W2kt U RIS 51T 22 % AT %, EV D
[BAHRET <~ R A RvRXI A M2ITH Z & T, EE
MOEEZ T, A2 KT X % AH

AThD, BESL

LBEMDOHLDGERA N 75— KT 140
USD/KWh O % H T & 7=, BESS =t A2 MIHELCAFLOSHRFETHY , A 7L

(SR ESV/AN

LFOBEL VTS50

BEME D B 5, BESS 2 A R F2MUIE N LD PV 2N L721F 5 B2 2 NI F

Mo, 2721
AT O LENH D, PV OEENZ L D

T EA T XX N E B E DRI AT ADBETH D AH
« J& )% Long Beach ([ZRXE T 5 LARE L7203,

PV AT DIEENWRINIT K 2 WA 7 VAL M~ DR A [E

BEMENAERT HITIZT TA A =LY F

EVEN D 5,

ALE D Strawberry Hill 72 £ &L 0 J&8GE D

BWGINCER LIcGa, BAODOaX e FiFLZENTE D, AINITERLLTO
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SR EGED 3 RIZHHIT 5%, D L THEBEORE WIGINIIRET 52 L7
VETHD, L UHHENELS 227D, ~A7a 27 )y FERERLE T 57201
TR EMIEREN R E <72 D,

o LOREBE L, F/S TREDHT. MBS &2 E L., KiEstEz2RET D52 ENE
F LUV,
I =BT, Lo —oFE HEENENDO~A 707 Y v FOVAT AOREL
Pedd B HFIEITHOWTE L, B 1T -7,

4.3.9 BATMREIRLT—OEABERRIZMAIT-AMER

(1) RE100%ZEpi~ DERE

RE100% D BUR HAEZERIZ AT, 2NL/N R R 13 Integrated Resilience Resource Plan (IRRP) % BEIZ
RELTWD, TOEBICEBNT, UFNOMERP ST,

o IRRP TIHEROBINEIRFERGFEILH 505, FOEIFEROGETAAME TIE7Z2V, 2 VRE
DOENINZG U THENZ 72 5 R OHETRFHE 238 5 > T2z

«  RE100%ZEH BEIZX L, KDOFHEITELS | NA A~ 272 EOZER RE ZRHLTH
%o 2025 LRI ZERBIR CTH D CSP ZaFH L TWHA, %< OE|A% VRE IZHED
Z &2/ b, VRE BEINTHIE, B LE), EEoLH, Av=7 - J¥F—-T0
Wb R 1008 E ) D & o T A 72 BREDNAE U %, IR O A 8L B R
&, BELENT OV TIE SCO DA IRRP TEHE S TWA S, [FHIE ot E M /798
DD RHTFEIR S AU TR,

o IRRP FERIZHET PV OWHE<° IFC @ 100 MW DJE )72 ¥4 TIZ IRRP IZB1T 5 EIR
HEOEERMIEIC /2> TWAHN, IRRP DEHEIT 5 KEINARIETH 5,

o H PV OIS LT, 74— X HOZMBERORENFESEN TS, MEB (340
B RFEMENT 2 S U CRFERHE OMRFEZ AT 2 (RH 121372 > T 72\, BLPC 1R &
Td Y MEB 30 B (R 2 320 L C BLPC OFHE[SCHRE 2 MGk T 2 M ENH D, 2
D=, BLPC ~ZFE U TRMMNT 2 Fhi 325 & 9 HFEHIE,

o LFAERBSEZ TAHHBMEB DRI 2 MBI EFE L TEB T2 L5127 52008
HRDHEENDH D, MEB SNER T TR A REMR L. ToR Z{Ek L, a2 FE2EM L.
WERAREE LERT AT DDA RD LTS,

o MEB (X2 HMEMNT OB 2 FRE L AL EIC ETAP A 1 T4 & 255 ZHelf L7275,
VT RN =T O A IRIIZIEE S TR,

(2) AMBROMR

Lok E v, A% IRRP 2 F #9540 HE 15k, BEL O, VRE OIS LT PV 72
EDTA vy AR ORIEOHIWTC, RFERILDO ZITE B EE T 570D A B
DROHINLTND, Lo TEIFT—IFTH=REFEIIIMZ, K& VRE EAZFH#EE L7 RME
W, MR 2 TEETH 2L TRE L, BT YV=T132 4, AT RLF
—TIELEERG LA 7 4 =R 2480, 204 4% FeitRE L CHIFBERE 3
5, FEHMFERT =TV 7 GEED bahbZ &L Lz,

FE72. ETAP [ZRMATH D AR v U A M &2xtR e LIRSy 7 by =7 Th o, 2 —H
— A U F =T 2 — ZARMMEF R EOBREIIENTWDIN, FHIZT T v IRy 7 ATh D,
—FH JET Tt M7 VR N7 7 — « 2= 2ZHICEAZ R L T RFT BE o v
7 k7 =7 T % Microgrid Designer Z RSt L, SBMMNT OIEHEZET LTc, Y7 by =7
ZROWT/IA N RRCBT DHA LR BN Z21T ) 2 & &, X—=AT A =1
RRICEZE STz, 7238, ETAP L H72 U Microgrid Designer X8 JEFHH 2 & £ 72\ 72 EHEREIC
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HIRIZH D03, FEBERIIAETHY, WHY 7 N =T O 7 BARHIVUIMBHTE 574
&L PV NG CIZ R B BOMERS 2 ENE S ICATRETH 5, Lo T, 7L FRIZBWNT
% Microgrid Designer ZE8 AL, #4179 Z &L CRIE L7, £72 ETAP IZ2W\WTH,
MEB O Y= P =TI\ HIEO VI Fry—%1TH 2 & & LTz,

(3) t S F—DEE

FoORELE =—XHESX, SN RRIZBWT, £HMIEE) D Wrap-up Meeting T C/P & 1)
L7 BT, REFREAIZE S RMEELOBRE L FIEORSGZ BHIZ, &6t 4 BlO
I F—%IHEETAH L L LT,

1 [EIH O 9% VRE BINIG U TAL DB E . R TEMDLEHEIZ DN TR~ e,
SNz T, COVID-19 &Gt I K 2 PEMTHI IR CHMIGENC NN =72, X—2 T A V3
BEHEO=—ADOHEH#ITH> 2 b HENE Lz, 2 BIHOE® I F— I3 REMT O BRI} &
B AT DDOFEME BHIENT D HTIEB LY — VO & FERNEE LZ, 3EIHDOE® 2
FT—=I1IRMDOET MO LHE, KO~ A 7 a7 )y RIZOWT 4FHDE I F—id~A
raZ )y REFEOFRE, ZHRBITOEE L Ea—L s F U dr—2 2L ORFEATIZON
TERNEE Lz, 4RO I T —OELFR 427 1287,

£ 427 NILNFROKREBIR-RFEREILEIT—

|_Title | Date Objective

1st 27 Jul To confirm present situation  RE target and challenges, revise of activity,

Seminar 2022 and needs for seminar general issues of grid with large RE
penetration  Microgrid Concept for resilience

2nd 3-5 Oct To share basic technical Overview of Power system, per unit method,

Seminar 2022 knowledge for grid analysis modeling, load flow analysis, introduction of

with large RE method, software and tools

3rd 6-7 Dec To conduct and exercise grid Grid modeling, Microgrid, example, Load flow

Seminar 2022 modeling and analysis analysis and stability analysis, evaluation

4th 25-26 Jan Review and exercise of grid Detailed system and countermeasures,

Seminar 2023 analysis with scenario cases protection, Exercise of tools for grid analysis

with various RE scenarios
HUFT: JET 1ERY,

@  kEIF-RE

439 TRLCEIT—NEIL BE 7 0 — KNy 7 205 L, Q&A ORNEZEGE L, KEl~
DEIF—OEEEZFERL T, £ IF—OFMAKEEHEHA 2R L, 7L RAT 4 0]
2o FEE L KEFHT R« ZRMEELE I T —DONEEE 428 17T, TNEN#FED
HOEGEDRIIA L TA DR EL, HEEZELRIIA T4 - FT7T7A4 047U v R
DA E LT,

Flo, —HMoOBRIIE MUV RA Ty — - x—ERELETH D, ZIEIEMEB & BLPC
DA, BUNHER CE IR O A %17 > TV % GEED, Caribbean Center for Renewable Energy
and Energy Efficiency (CCREEE), University of West Indies (UWI), Barbados Renewable Energy
Association (BREA)72 E25H3RD72, CP xR E LTEEI T —Tholond, & 1=~ 3 [
=T, MEB 205 OFFFF T/ KA D FA AT RET L ¥ —BI# {2 ¥X° Barbados
National Petroleum Corporation (BNPC)72 &', £ < OBIME R H -7,

—J, B3 EIOFEECE 4 [BlIL, SN RRAOEEORMEIKIZ LIz T U A28 5%
ENTICB W T B RICIERE NS B RFEE R E & AT 2D, ZINEITBUFEES & BLPC (2
FRE L7,
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£ 4-28 NILNFRAREBIR RMRELCESFT—OF7O A ESME

Seminar Agenda Participant
Ist (On-line/Off-line hybrid) 25 nos in total
Seminar | 1. Activity and overall project schedule (MEB:3,
27 Jul, 2. RE target, challenges, and activity of Technical Assistance GEED:1
2022 3. Grid with large RE penetration BLPC:3
Hybrid 4. Microgrid Concept for resilience CCREEE:2
5. Grid Stability: General Session UWI:1
6. Grid Stability: Special Session Other: 15)
2nd <Day-1 on-line only> Basics of Power System Engineering for Grid Stability Day-1: 61 nos
Seminar | 1. What is Power System? Three-phase AC, Single line network description in total (joint
3,4, and | 2. Per Unit Method: with St. Kitts
5 Oct 3. Modeling of Power System Equipment: Transmission Line Transformer, | & Nevis)
2022 Generator & Load MEB:7,
4. Active Power & Frequency: Frequency control, Area requirement GEED:2,
5. Reactive Power & Voltage: P-V Curve, Reactive power resource BPLC:1
6. Practice of Modeling of Grid BREA and
other: 51
<Day?2 online/off-lin hybrid > Basics and Exercise for Load Flow Analysis Day-2: 44 nos
1. Overview of Load Flow Analysis: Purpose, Methods, Modeling of grid (joint with St.
2. Newton-Raphson Method: Theory, Characteristics Kitts &
3. DC Flow Method: Theory, Simple method to solve load flow manually Nevis)
4. Exercise of DC Flow Method MEB:11,
5. Practice on Microgrid/VPP Designer GEED:1,
6. Load Flow Analysis & Evaluation of sample Grid CCREEE:3
BLPC:2
BREA:1,
Other:26
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Seminar Agenda Participant
2nd <Day-3 on-line/off-line hybrid> Analysis of Grid Stability and LFC/ELD Day-3: 48 nos
Seminar | 1. Overview of Stability: Definition, Methods, Swing equation (joint with
3,4,and | 2. Stability Model: Simplified grid model, Equivalent circuit of synchronous | St Kitts &
5 Oct generator Nevis)
2022 3. Equal Area Criterion: Theory, Simple method to solve stability manually MEB:11,
4. Available Transmission Capacity & Spinning Reserve GEED:1,
5. Exercise of Equal Area Criterion CCREEE:3
6. Practice on Microgrid/VPP Designer and LFC/ELD BLPC:2
7. Stability Analysis, Evaluation of Barbados Grid BREA:1,
Other:26
3rd <Day-1 on-line only> Day-1: 45 nos
Seminar | 0. Opening Remarks (joint with St.
6 and 8, | 1. Project Outline, Large RE, Feedback of 2nd seminar, Microgrid, Kitts &
Dec2022 Why Grid Stability is necessary Nevis)
2. Grid Modeling MEB:9
3. Basics of Power System Engineering GEED:2,
4. Load Flow Analysis and its Evaluation CCREEE:3
5. Transient Stability Analysis and Evaluation of Stability BLPC:5
6. Discussion BREA:4,
Other: 22
<Day-2 on-line/off-line hybrid > Day-2:11 nos
1. Evaluation of Load Flow Analysis by Microgrid Designer MEB:4
2. Evaluation of Load Flow Analysis & Transient Stability by ETAP CCREEE:2
3. Discussion for 100% RE achievement BLPC:1
4. Closing Remarks BREA:2,

Other: 2
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Seminar Agenda Participant
4th <Day-1 on-line only> Day-1:13 nos
Seminar | 1. Introduction for the Seminar, Power system, Review &feedback MEB:3
25-26, 2. Microgrid Planning with Large RE UWI:1
Jan 2023 | 3. Development Status of Grid Forming Inverter and its Safety CCREEE:3

- Current Status, Blackout with GFM & Black Start using BESS GEED:2

. Battery & Hydrogen as an Electricity Storage, cost comparison BLPC:2
. Special Protection System including Load Shedding, PV/WT Trip BREA:2

4
5
6. Scenario cases of modified IRRP, Simulation Cases for Exercise
7. Cost of stability and Sharing Responsibility for stability

8. Harmonics and filtering

9. Measurement Function of Inverter, Grid Code

10. A Sample of Other Countries Situations of Grid and RE

11. Investment of MW and MWh of Energy Storage for VRE

<Day-2 on-line/off-line hybrid > Day-1:8 nos
1. Introduction of Microgrid Designer and Transient Analysis MEB:3

- Role of Tools for Power System Analysis, - Load Flow Analysis GEED:1

- Transient Stability Analysis for Operation and Control BLPC:2
2. Microgrid model with Coverley Village example BREA:2

3. Exercise on simple model and Microgrid
- Design &Operation Planning
- Load Flow Analysis
- Transient Stability Analysis
4. Exercise on Future Grid and IRRP Scenario
- Design and Operation Planning
- Load Flow Analysis
- Transient Stability Analysis
5. Analysis Result and Countermeasure of Grid Stability

6. Discussion and Way forward

7. Conclusion and Closing Remarks

HAT: JET 1K

A THWE® 2 —&Fk % Appendix 4-3-1,4-4-1,4-5-1,4-6-1 |2/, 72, BIHE & Q&A
U A & ZNZ1 Appendix 4-3-2, 4-4-2, 4-5-2, 4-6-2 |ZIRfTT 5,

LD AENCOTEDEIFT—ICBITHBMENLDELNTAT — KNy 7 % Appendix 4-7
T, FERT A= RNy I ORNREELDDLE, LTOHEY TH D,

o FH1EEIF—IZBWT, REI00%FEHROFRE L LT, BRD RE EAGHHE D RHLE
DUEREREL Y 7 LTWRNWI ERSINEM TR S iz, BT IZ X 2 R HOR
BB PEMATIC K D EMED RO SLEHEN B R SN, —F . RRMNTIC A DR, &
N AT A THROEBICOWTOHRBOELENH -T2, FZ TREOEBERLFFFHCE
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JAHENAT LTFET, @ VENT CTRBIET 2NE L, KRS RMMTICLEE R F LI
O 1 BIZEHE LB CiliRa1TH> 2 & & LT,

o E2EEIF—ICBWNT, RO EDOHFTIZ BESS AR ET 5 DN RO, SRR D
FEHEDOFECHONT, F-BIRLL ED PV OBFICOWTRMOTREL LD X 5123
XL Vo, REOER - BEUERHH-7-, TNOHEH I EEITFT—IZBWVWTDIHA
IBML, EETIr e L,

o FH3MEEIFT—ITBWT, ROV RRAORME T Y A E LT, IRRP DV F U A
KO PV, AJ), NS A AR EOBLROFHHEEISIZOWTHZE L, F 4 BORKET
VAT BIT RN OT —~ & Uiz, £7-. K& VRE 28T 2720 D(R#E AT L
RFEEHRRICONWTOBEER L -7, ZTNOHEFI4EIZEDDLZ L L LT,

« HB3ML FHAROE IFT—ITBNT 427 HillE LD DBORES IS OV Tk L7, Short
Circuit Ratio (SCR)X° Available Transfer Capacity (ATC)DERf#E A3 #E A, Grid Code D TE D &
PR S T,

FAREIOE I ST =BT, REED VRE #2058, RFEIT O LEIEE S, 41%
DOFEEIEIZHES< IRRP O FEHOMBEMNFME SN 2 L 2R LT, fFERORTICBW
T, BEFOEIEIZH D SCO D, VRE ERE T 25 RKREEFTRORMIZIE GFM OEFE AN
HThHD LI, RMMHTOINE & FRIITFR L ET D0, EOLEERER O
COWTOBEMITEATT D EEZ BN, EIT—0HMIEBBORERSNZLEEZD
nas,

4.3.10 BATRIRLI—OBEATOD Y FREE

CxwAHERUL, 2SN RRIZEIT D VRE B2 EI PV IREEIR /s < A NHETRRET
HD, MEB IZ LD &7 PV 1 2022 4E 11 HFFAIT 65 MW | 2023 4 1 HEFAT 70 MW
A TNWDEDZETHD, THRIZERE A, B, GHEF R ED PV & AT AOALE
AR 4-76 1Z/RT, BREW - RAHFITR, LEa—FIEFA LY CET = v 7 PITEA,
REEEEMFIIE A, Sy BUKEaTRLTNDS,
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AC_Range

10000+
10000
1000
=10
i)
)

v @ Completed

v @ approved

v @ Conditionally Approved
GEED Reviewe: d

mmmmm

HFT: MEB @ PV Database (Z&-5% JET {E%

The format of the coordinate information in the database was not unified, and manual conversion was conducted. Some
coordinates were not possible to conduct properly. Thus, the accuracy of the above map is approx. 90%.

4-76 NILANFRDHZEF-BAF-HED PV AER

MEB 76 AFE LS8 PV OF — X2 _X—2 L) | GIS Z{ERT 550, JEEF—2 D7 +

=~y M —INTEL T, BULIZZ OFEELET LRETH o7, LIS FEIEAH

ORFET—EOT — X X E TR, JET BMER L7 PV O GIS 12XV, 7TEy MEEHD

FHE~OFHAYENS MEB ICHRE SN, T—F X—ADLDEIET ;—~ v hOI—72 EA5H%

DT —ZX—=2ZMEO LA ERIMTON D Z L Ll oTz,

LEDEY . FTIZ 65.5 MW D43 EUR PV 288kt~ ThH VD . & HIT 25 MW BIELO 73 #08 PV

DIFEA] S AT A RICHE T 5 HIARTH D,

S5, BUROKFDO RE 7 ¥ =7 O FNFEETETH D,

* PV: (i) 10 MW PV, Kendal Sporting, north beach, (ii) 5 MW PV, Sipaple Golf Club, St. George,
(iii) 4 MW Pan-African Solar, Cliff Plantation, St. George, (iv) AXA > OHFEHEHFIZ LD 8§ MW

PV (ZEMEE L), 52MW PV +3 MW BESS and Hydrogen storage, sZ#tERiR K 13 MW |
UNEVIE S ¢S EER N

o NAF¥A: 30 MW BEFEWYFEFE(WLE), Vancluse, St. Thomas
« JEJJ : 100 MW off-shore wind, northeast, IFC

FOFEIIFEIZ IRRP OEIEZMLEETH5HDOTH D, FFIZ 100 MW QRN Z T THE L
KILOBEPFICHRT L TUE, BROMERNLETHDL EEZLND, DD MW FROBEGEIZD
WTh, BEFED 24.9kV ORETZIT AFLAREN E 9 Iy, & O ERFARNT &2 Tl 3 2 BN
b5, SHIZKE VRE (XH1EE %2 WIS 572D BESS Offfk# MWHETHRETH D,
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4.3.11 BARREIRLF—EARRICE T -BEE - HIE
U bZEEx B30, F4EEIFT—ICBWTBORRS 2 £ L0, ik Lo, BIIRZ R 4-29

(R T,
& 4-29 NIUNARRICETHBIRRRRECBEKIREHE
Storage for smoothing - Mandatory installation of BESS, for example, more than 80% (or 100%)
output and peak shift of Peak MW and 4hrs storage for utility scale VRE
Investment to secure - Maintaining sufficient synchronous generator for spinning reserve
inertia and spinning - Introduction of Grid Forming Inverter (GFM) for VRE once available,
reserve for grid application of Weather projection system
Investment for voltage - Mandatory application of Inverter with reactive power compensation for
and reactive power Wind/Solar IPP
Microgrid - To promote microgrid to strengthen resiliency
Sharing responsibility of -  Utility: maintaining transmission and distribution line frequency and
grid stability among utility, voltage stability, ancillary service
IPP, consumers - IPP of VRE: installation of inverter with reactive power compensation and
energy storage
- Consumer: demand response, ToU setting& EV charging, peak shifting
Option for storage - In addition to BESS, consideration of V2G, hydrogen, (pumped storage),
(especially with inertia) Compressed Air Energy Storage (CAES) and Gravity Storage based on
cost analysis and future development
Data management - Database management, update plans based on implementation status
Recycle/disposal - Consideration for disposal and recycling of battery and PV panel
“Best-Mix” Energy - Multiple alternative for RE and storage, not a single source
(Solar/CSP/Wind/Biomass, BESS/Thermal/new storage, etc.)
HIFT: JET fERL

2L N R ZZERBUWT, 2030 45 TOD RE100%DEUR HAZ %2 LT 5 72D O B H~DIE S,
FEIZOWVWTIE, LFo@Eh Th 5,

<FEHEIZTONT >

* PV X° Wind Turbine 72 £'® RE 23, Bff OV 72 WK FEIZIS T LT HZ &
T, EEMREMNDBINEL 25, FEROFEBEMREREZESCT 2O, EER
WBIEOF LA, K OZFIUTHE D BEFT O LN, LHEOHRETH D,

o OREMROFERR R HOT 20T, 2 [FHME, 4 [FIBE, BRFEM O E
DXRAEHCDUER DD,

o BHNBENEENSZ VAP BRI TWND 7 = NENRN TN D BB
BAFTIZ. STATCOM X° SCO #E A LT, BELZHRFTLINLEND D,

o BESS OFEHATL, PV LA )72 & D RE OZEENRILDO - DI121T, — s E & o
TTlE7e<, KD VRE OEEITZE DO A MTBICRET2ORE W, F 7208
D PV NEEIZHALEIX. TOV T 7 40— O Lo &R, HAR, FEEITE
IZRRET D DO L,

+ SCR ZHETHHHEHZEBENTAZ &, BFREEMEDOTZHIZ, VRE #HICBWTH
SCR3 UL EZHEfRT 5 Z &, SCR ZHEIRT D72DIT, /A B CSP 28T 5
Tt BEXOVVRE ¥ L 1512 GFM 28T A Z Lt s n 5,
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< Grid Code DiBIIHELEEEIE >

o 100 kW ZiB 2572, HOHEREOREL EO VRE IZIXFRZEORE% 4 R LI LS
X—4"7% BESS & AT 5, [FIERC, BESS EMBOHRIEZITH Z &, -, HriC
KD BESS O EITZERHIE TE 5 Z ENEE LU,

*  VRE OEFEIZEBWT, GFM TIEeWGA L, 0 /48 & O Fault Ride Through
(FRDEEEZ T DA v — X BB T D,

o JIERIT 085 ENMD 0.85 EAFE TOM ET 5 Z &, DVS(Dynamic Voltage Support)
FERENA U NN—H | ZHEH SN TV DA, NTROFERETHEO 2 —FELD b
K THMERD D,

o FMLENDIZDIZ PV O MPPT L0 R, ERhE B L ELET S 2L,

o GFM PHisHERIREIC /2 W RS . VRE & BESS O R FHEHICEH T GFM OFH %
17952 &, £72. GFM BRIHTE 2 WAL, BEIHEMKEDOH DA N —H
EEHT 5 HE,

4.3.12 EXEBHEEV)TIHICET HRE

(1) EV (RE & 5B R CBI RS DL

PS5 LT, NA~D BV BAZHET L Z LR MNTH L LIRS
L7z, BORICEV V7 b a#EDH L T-OIZIFHEH T A & ASLH MR & Jf T ICV Off A % HiH
LTW ZEHEZONDN, BAROMBIEDTRESRTRDA 7 T78EN LI L b
éo

(2) EVICREO—2 DT, h—> TV ITDEA

RHEEETEHS N2 REY) b= 20T, b L<B3h— =7V 7DLHRET
KEEIZEV A2 TE X512 Lb—RTHDLERE LT,

(3) EVEBEXPRIMEREDEA

WNZTFE B2 T HIEDN LIRS o Bl 0P H A% 5 BV EiER S ToU % 2K H
KB B E DR EZI TR ORI IR S LI,

4.313 A S

RIRHE % HfiB ot BiF & LTEB LTz, Yy~ AW EAETH LM, HEEZR 4-30
ZHST 5, FEIC OV T, 3.3.11 Tilk_72i@ Y Appendix 3-6 (27~

£ 4-30 FHFEOHME
A& 20234 4 A9H(H)-4 A 22H(L). 5t 14 B/
& oI AN 2R INVINRR 4B BURNYRRNIF—FR—ER 34
B JICARE. RRE#. RWE . EEE. +RE
B FEOBARHIRLF—EBEABLIVEIRILY—HENFIET LS. EHHERICERL LIRS
#ELTAROREIM MR DORETHTEEERET 5.
MU JET 1ERY,

AFWHE DHHME BRCRIERIZ T/ LS RAWHER D BG LT, 4% EHES HABUR D
XiEZZ T T OFERIR ) MAITONT, UTICE LD D,
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(1)

HIRLF—HE

PSS EAOBHERIE, REOHSTH L F—HEEIC RS EE LT 237,

TRILF—FRT L —LT— 27 ORR%

NIV RRIZT 4y T AEZR VY 2a—3 3 2T 2370 0OBHERE O
I

R T = L REFEFEAR D AL R, JEYE, T5ik
BRI B 1 D = L — =2 BUE T D AT R
RIS 2 ERTH 2 OO BRI D OSBRSS AR
Av—NENLT 4 T DA—T1— (BfaH) R

BT A HEEDOT- DI, b — MR T OEA BT —BEEROFTE, @Yo ZEB 1L,
BTAXBORO CRESE D) EWIRZRRAE L, FFLREFHIIE S AR —ERAFEOAI,
BT A FZEEAN LD IHRNE OGS FEORESL, BARORA NTZ 7T ¢ R 72 0f%
A = RERE, BMOT IV EEEH Y 7 by = THBENEETH D Lk~ 7,

Flo, HHERIZJIICA RAARIZX LT, UTO=—X T 2H AR H S 2 L 2B LT,

(2)

t— MR T OISR D R

B R A~DOHLY A

BRI ORHE ATRERE =R BT 4 v 7 2 — R KOBUR OB %8 304
LR R AT L T B A O R A 00 B %
TRF— « =B - BT LOMRGET

PV RADOHE & M EFIH e — MRV 7O AR, %

A= RENT 4 TR D AR L B0, B, #E

BETAREIRILEY—EA

PR RAOBHERIE, FIEOFA AT %L ¥ — 8 AR5 IR L LT T 250 72,

BUR O EFCE R N L EH = XR(VREYD KEEAZBEE 2 7-b D Lo T,
W E A L LW e, IEHTE2FEEMORE, b xB2lcdkET X
ENHDHZ L,

IOV RAD T Y v RICEH L L CREES N2 A VX —H — 3V AT LA DARLE

BESS ® =2 A KEY, F7=, 7SN K 2O—#R (D PV 4 —F—) XM #1912 BESS
ERETDHZEIIARATRETHD Z &, FEBEBMORERICONT, BHMNFMIZE
L7256 O BEZERH < T £,

BIELORBEIZ 2 FEULEOEWY — R A ADRNETHDHZ L, ZDH—FOFE
F ¥ RE OB AZELEDILERND D,

KB RIIEE T 0V =7 NOFAIICEVEA B0 0D 2 &, ZEOMICHE bR
JEAL T D AREER B B,

BUR O FENE HEE, 100%RE FEAIZE R ZEWVTWD D, TV R S h3A) TRl vl
RERT 7 —F LIFRL RN &

HARK BB LT 570D L) = MR ICET AR A KT A
DARTE,

WHE CHRAIICHIZR T o 7208 BARDEEN 2 SV R RAIZIERA LIZ0WEa s LT UL F 23157,
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« HEHED VPP ZEGLHIFICEY, BN TEWRE LREZZERLTWNDH I &,
s RV ab—a VET VLIS O R HE

« JAARBE TV b HMERETOEOICHBEEALETHDL Z L, T
mmfiﬁﬁ®ﬁﬁ%%ﬁﬁéz£#&50&~Ey@mﬁﬁ%ﬂﬁb HRKE
%@%ﬁ%%ﬁué LT, HEFEIZEMEZNTOILENRD D, £, ﬂﬁ%ﬁ
B A2 FIHEIC L, L VR FFaR ] & AlREIC 9~ D BUR S M EE, Hff oS IT#E < |
x:—7@&m%ﬁ;%M%?éz£#%5

s wAIuT Yy R vl Yy FIZBIL2EMNNT v I ER M E,
KRz 70 v RE dﬁ&ﬁﬁthﬂ‘@bﬁﬂA\Fﬁﬁﬁ%DfﬁEE@hq%ﬁ%n%ﬁ%??éﬁ_
DO L BESS OMEM: LW 5 R TIEFIZEARAY M523 42, BESS & PV Ol
0 & BEARL DS AL

o BFFEBRAZE : PERRHIZ EDORFZEN., T OEOEIRI ﬁmbt&ﬁ®%£%%ﬁb\%
@I@E% FER AT > TWA Z &, BIZIEA N —Z DFREE L BZE., ANy T
CEEAME, 7Yy RERICBTA=2—TF b3y N7 OFEH, BRI A
FwiﬁT EMEZRET D7D Ry 77 —F 4 X —0OM | RE Zh3 L BTREE 1O
72O D LW HAEMELOBRFE 72 &

BT, BRFRLINCA ~HiF+AKEOIHEE L LTUTE LT,

o KFERT BT HAM, =L ARITSER %, BLPC & MEB OAFERE S &
AIRRFFERERI E D%y R T —2
o IR RRADT Y v RICHERIT DA X=X IZHDOWT, HREDT A b - Bh{ERER -
*ﬁ?ﬁ%ﬁ Df:ﬁ/fl\l\inu IJE7 D“IZZO)E%%E
o HIIHHIOEY A
© ARDA—BERE NS By NT RV 2 b DD BAIEE L AR R
TELON— =2y 7R, BESS REJEMA— T DRy T —7 DIESE
o LYV I b TR TR TRE /R B R FLYER 1 OVBUR DB 38 12
AwﬂPxiRmm%%ﬁ%Eﬁkbf%ffwéﬁ HEA K S 70 B & *”ﬁi*f%/
T LML AP, RE100%ERLT 572121, VRE D KEEADNNLEL /2 508, O
Xv~%4/ﬂ~&fiwmﬁmLohfﬁﬁﬁ¢H%Mﬁ@Tﬂﬁﬁ% b,
KoThH%, 7V Yy R74—I A v /3—% 7% BESS LITH AL TV Z L 23, RE100%
@J%EJZ Tjﬁ(&fﬁé /(//\“—&ODHLJH EEJL’C %;E%%k LT@&U/]\77}“—‘:“/
JA VR— B DRBEEOBE L /308 RADRGEREBNLICH D5 4R, FAAHT & H
TAHI OFSAAEEG, FBUPEIEL U A 7 TH DD RN, [FIE D RE100%EBUZ K &
< HEHETHEEZLND,

FTAFAKICEWE RE FESEPE OG- CHER MR 2 5202 L &b,
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