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SOz + H,0 — H,S0,"
H,SO4 + NH3 — NH4HSO,
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SRR EL SRRV A RAIFR 2 s - JETERERAE 4-9 - 5
PR G bR B A B8R 2 N R U 2 ARoR e - (HER TR
& bR/ N -

E MR

ReACT {4 Fo Al FIE MRS A BRI AE T2 EBRIE R Y
TG - BREE ~ BB - PREE ~ REROR KBRS 2 TR (Bt
HAE BEE5EYI R R BER G AN FRYEGE T - DA B Fy
B ReACT FHEEFRIGHNEM ALY - 558E5% SCR 1 EP
RS EHRLIRY -

— B ERR < RBRBCRELELL R RIS S SRR A R -
AFARE ~ AM R EYYE - ReACT £RF 2 S bR Fy)E
MEEE 7 (activated coke) > F J-Power 1\ 5] B PHHRIE Kt o
i FC LR IR (W RE TS S E bR - (HEEFRRRA S H
FABRAYESS - W& TERaE RNk 4-2 -

* A-2 JEMEREREUEERRIEESR

SEME B B (Activated coke) JE bR
3 [BIBEIR/5-10mm [E[ER/5-10mm
TEARPRLAE
R ARI13x11%x8mm A
EbR R 150-300m2/g 1000 m2/g
JEE#E 22 (Roga-Index)
95% 70-85%
(Abrasion resistance)
R HEwi ~ BRA ~ BRR S

36




(a)3f ik (b)kr #k
4-9 JEMEENR
ReACT Ffiir{si F 1% BE2E 2 VMR v 1F Ry B 3=y e B
i HAR A P IR Ry 5 32 BEZE Y (industrial waste) R
ReACT JEH

B T EERL 0 HABEA Takehara —SEf4H RS [
ReACT i - 1R % fitisgi thE% FH ReACT 1E B R A4 ©
SN JTTH > 2013 A ReACT Fffg [ FH AR K T EERUIE RS
HIE - IR R RIS R b HARHEN SEBETTOR -

ReACT EREEEEHE
SO, : 99%))
NOx : 20-80%
7K 1 90%LL F(EEITTERREREE)

NN E R VD Fapsa i {E s e F A PN R G N EES ]
JE > BRBIZKER - ReACT TIFE H 3 IS I hik 28 e TN B AR =
PR () 2B o (E 5 [l B R 4 it T B A7 T -

AR AR

% 4-3 BT RS R A A

SIZE (m) 1u 2u

w 38 38

De-SOx D 18 20
H 23 (59) 22 (58)

De-NOx w 22 22
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D 10 10
H 18 15
W 48 48
EP D 22 19
H 17 (25) 19 (28)
W 27
STACK D 26
H 200

B. T KIREIRGE

P e (25 2 N BER IR 2 A » DU DS AR AT ik 2 52 2
A AP S MRS RS T A 852 - 40

4-10 » DAFHPRIRE -

4-10 B Bl

C. BERFEHHA

RRIREINEE S B R B Ry I IR ER TR IR WA = 7] » BT B RFRE (E Ry 7K
JEBURHY 2R A o JEI AT ERGE KOs Z SRR AT - TR
AEREBIKE » Ry T EAAEDKOR AR SR Rate B a4y - iIH &
BT - AR A F R RE N B S8 R EEE AT
SRR E M ~ PATHER A FHETEHRL -

(3) FEHE

% B R AP AT A B BT Ry ER R AE B R B A - Ak
(VSRS T e S SR VB T A R A5 & -
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AEREERE R B RAE I - b BRI B S T T
A EEIRIE 2 fAEH > SRS 2 s A > FOKSHEE DR B £
MER TN 20 > E I Rl A s 2 B2 > ) A
RALBE WHELURE G 2 EH 00T BERRE AR ZE 23R AR
BERE - HRIEE R R E B RER Z BB R E A
BSWHZE -

TN = 120 /3 R %2 200 /4 R mTHE s fEsE /1 A
PR RE MRS - R DR o -

FRIBIANA 20% 2 &k (b5 SERCE SR < B TR 5 B EIAITHE
EIRE 2 ek > EE SRR -
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A~ IEE) REETR

HHERFRRGEEEFEEES S AR 9 H 2 0 MFR H AR RS 7Ebe
(IEE)) » BLE HEIE%D(MaS&kOZU Toyoda)ttF Kbt N Bt am H A H AieEsE 5 b2
JEELRZACHIES o LUN R 223 Bl

(—) BRENERTR
HABEN TS EEHEFBEERHEEEN 10 XREGESENAFRRERMAH
EREMARE - - ICEEDIRS > BlEEE L o EEEEFETS - ARA
fET MRS E B AL IR O NS F e o < 48R TER T B BB ECE
H 1995 ST A BRI A(EREFE) » 72 2008 FILAET TV E T HEHIEL
o AEHERENEHBEEE - D AEERRRIRERSEREE TR
1. —REER
1ﬁ 5 TR R SOKW LIHY—RH P o Bid24Y7 & S0KW DLEAYR S
B P 2 82 - |HE BRI EREE S /E%tﬁﬁfﬂﬁﬁ?éﬁl%%
fmﬂb%i%ﬂé?ﬁ%é&{% °

2. HEEE(IPP)
LT R 200 # KW L FHEAE  HEET WEHEE -

3. BEEHEE
WA I EERA AL TREERITEEER - AE TR
EHRT -

4. RFEHIREJEFEPPS)
HASEMILFE EEES - (LU S0KW LXJ:FH}E &
NEFEE B  BR A RS 2R E MR P - BB B SRR e E
o BRKETHAREE

(Z) BAREIHELE
2011 4 311 L H AR E B RS S A SRR T
i K2 R R BE PH R BR FH A [FIAF% (50HZ K 60Hz) RS e Rl il S 2887 > 5 [S8 i
fral B IBOR > B0 T HAE IS E B EHIRIEE o AR 2013 54 4 H
fitE T HABN RT3t BTG HEN RSB T2EMENE - vk
FotfEbRE I E 4G RS SRR R R P B > BRI =
PEEHETT
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1 SB—FEE: - Tt 2015/04 SEER I BRI EEIAY & M E R R (OCCTO) » JiAE T
B PAREIE R - B R ER T > Al e E I AR
HUERF LR PP R > 2R EimERE -

2. FHPEEL - (FHET 2016/04 FE) ST IMRAEEEES ABE TSN
HHE - FARENZTEEEEHEF © H4ERFEH] 10 KETTAFEM -

3. R=PEEL - (2018-2020 SEEHE ) HEPREGECE A48 PILMECEAE /7 8E) - HIER
FIZERE N EE A S A B BYRE - BUNZEEEES - SKHTTHSHAE -

(Z) BRBUTESRETRES B LBk

2016 - 4 FI&AVERSERNIR - (BIE ARy T 358E3% ) 3Pl IRy " mlicEs
% MRy T BB =R gt - BERE AT E R e 2R
IR EIBEEET B R 6 T - B R ERIVETI TS IeEE R - BF /N
EEZLHBMAN RS R NILBUFHIPEGRHE RN A R R B ey v e H A
SCERHTH ] ~ A0 RS AR RE AR E (L IE ~ A0 P BRIt BB = -
RS EE A BB E BB A e ~ 4] 5 B B R B A RAE T S B R i
R IRRCEE PR IREUR -

EFEE - Mo B EE R EIET RS [ 500 KU EATHESHE > 41
ST A B2 MR E R TEERE AT S H I MRS ME LR
=P I Bic Camera 55 » ERNEETITTIGEFRUEER B S BIEHEAH R
HEEAEE S E R BUARE A S a RER A &
HE BRI P ZITH KAV P RE R 1 LSS i R
HEFT > AU R T B AR BT R AL 3% e 5 B 5 SR B T B R O B
BUH N EE TS RERIEECE AN R Pl ER R R —E
BEIT ERE RSN MRS # RN E T e ST =
7 B B B AR S B R I
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1 reform

[1° Step]
2015

[2" step]
2016

[3 step]
2018-2020

Establishment of the

organization for cross-
regional coordination of
transmission operators

1. Creation of cross-r
2. Creation of cross-r

4. Demand and supp

egional demand and supply plan
egional transmission line using plan

3. Cross-regional operation of electric power system

ly control in tight condition

2" reform

3" reform

Important fields of
demand response
in near future

N

Full retail
competition

Period of Abolishment

t itional . .
ranstons of retail tariff
arrangement

for retail - Attractive menu
- New service

Regulated T&D company
- Responsibility for

J

Legal unbundling of
transmission

an maintaining frequency &
/r/f providing last resort service
: /distribution sector

5-1 HARERH bR
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N~ REHAREZT

9 H 3 HEF mHEERTECKSERDENHEZBREE R EE RS2
L H AR 5 SR (Waseda) K52 - i H ATHE H AL e A (METI&EE SR 2 5t
sTE  TERERTENIERTGE S S TE EMS 48 2 Fili 2 REiE T - [FRE T #
FEFKEEH ~ Aggregator ~ FCEEHE ~ AMI R S B B R e — S ZRE &
40 R B (EERNL » &L R IR S35 A 1E R REIR 5 A B T F oK AT s R 2
2

BERH T R R85 R B 5 A S £ (Dr. Hideo Ishii) & 5 a0l iy SH# i
Bt A B bt e i Bl B ORI 55 - DU N RS2 2 -

(—) TEA B R F
H 7K Waseda EMS Demo Center 3 2 B 1] F BRI P& 8 sHAZE Open ADR 2.0 1T
B e R EBIEEAL T 7R B R ERG 2 SE I A R S ' T A E]
IS Bl o FH ER gR BLiE g ~ R ER et ol € S RE R E B 2405 &X R #
AR S S B S R E ZAR RIS, > DA T MRS 2 A S b A

(O) ARERRELE 2

WiE 6-1 REFE 2B - & ARG SRR E T 590 K 7R 8 S EFER
ex{F XUk BT HERERER T F 2 E(E 5740 CPP(Critical Peak Pricing) ~
TOU(Time of Use) S (E &K R RE & S BT H AT R IERS IR E T 40 2 B 8#%
il > DURIEAAE A [EI0s B AN [F] RS ] BB < SRIEHME S SRIE RS HEE T - Horp B
Eirz DR sever ~ i#EH £ 4(2 Route A~ B ~ C = B (i) ~ BB AVEE R (Smart
Meter) ~ ZZ FHEEIRE T 4 ~ KRR ELRERE S S W R SHIEGREER A E » T2
&5 f5 Open ADR 2.0 K BrE:57 JiE 17,7 75 181 £ Echonet Lite ~ SEP 2.0 5z KNX

43



Power rates

Power flow g

" |

§ Peak shift /Peakcut: { Photovoltaic

H HEMS control
L H
4 EV/PHY Fuel cell
i ———= '

- Smart meter reading data Power output

% l Charge/ ] control
Time } o discharge l

\
N(rol

Power output

control

A simulation system for power \ /!
distribution system control[ANSWER)

Smart meter Charge/
discharge
control @
Peak shift / Peak cut is achieved by (2 D
HEMS control
BESS

International standard

| Rout C protocol

control
W Meter reading data ar
W Demand response signal ll‘?:I 5
CPP,TOU etc. L 1]

Change of contract capacity

Heat pump

== water heater
Current -

Internet Air-conditioner control Lighting

6-1 /rEFE MR

(2) BEREANHERE
TES & S NG T > T2 LIRS RS EMS Center SyHuly » #E(T
H 8% & K EEHR SN - EREE FEH K224 77 DRAS(Demand Response
Automated Server) - 53 IS A EIEEMA D - BEHHEZER AT (Retailer) i
Aggregator f4 85 — KM DRAS Server > #1[E] 6-2 758 ENEZHE » #2251
B 7/ E](TEPCO) . ADR {E5f5%3% £ A1 FE Aggregator ~ 4 {[ smart city 7 %f&/\
RIS RS 440 MEMS/BEMS/FEMS % » SG&CH Aggregator #5745 HEMS -

- Standard ADR Signal
=~ Utility Proprietary DR signal

Power Supply Control Center Waseda University EMS Shinjuku R&D Center {Standard ADR test site)

DR Operating
: o

DR Signal

ADR Signal

— B[S

Web

Server( ) ) D
[

RAS DRAS DRAS
(Utility Retail role]  (Utility T&D role) (Aggregator role) Smartphone

Connect to Smart City
ADR Signal

Yokohama
City EMS

4 Major City s 95
-4 2 yota )
EMSField Trial City EMS I75A >
Keihanna Ao
City EMS 2z
Kita Kyushu
City EMS MEMS/BEMS/FEMS Test Site(Office and Factory)]

& 6-2 FHFE I ENEIERE
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(P0) FREEF L Z BB RS AR B 20 Bt

R TR BB B EAE ARSI - Waseda /e L/NEE T HCEE AT
fofhtes - LB R IR R FEAN — A FEEE SR 4) 400V ~ 200V Kz 100V 2 ki AG
Fe Az EeEE - BIANEE R (SVR)F Z S TR SR - (R ACHZERIBARA H smart
meter JH 1% B EE 5 E HEMS 23 f T 5 R B AN ~ Sz ~ i aiih e A
MRS - A8 6-3 /REET L Z st/ AECEEES ERENV R A FEAE
SRR R 2 SRR SRS - bR 1 IR LGRS - Irse St e It
R HEL TV E  REREENFE 225 -

o pHVi ii % Fuel cell Fuel cell EV/PH‘ﬁ & G
EV/PHY Ch‘u)zr, i EV/PHV Chdrqer’ ii EV/PHY Charger ) VZHPCS EV/PHY Charger § V2H PCS
1
11 "

—H8 | o

Air-conditioner Air-conditioner

EV

Smart House

>

Sosrce
Photovoltaic+PCS Photovoltaic+PCS Photovoltaic+PCS Photovoltaic+PCS

Battery Battery

A simulation system for power

distribution system control
(ANSWER]

6-3 /Ré L ZEG TR
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CRIEPI| HES 3w

9 H 3 H 4 EL CRIEPI #84CH £ 7% 1F {# (Masahiro Kakumu) & 3¢ H A2
BCELT% o BIA CRIEPI 223 EAAF5E A & (Hiroshi Asano ~ Yoshizumi Serizawa ~ Hiromu
Kobayashi %= \)#EfT = K160 - EIET KAEH(DSM) » AMI 2B K E A BRI
4% H AR SR BT U 1m) - DU NSRBI = Re & H 2 800 S feE -

(—) BREEH

1. BEBEHAIBKEEEEE

SRR AT B T M ATETE - BRTAVRRHE - diE - BEERECREn
= 7-1~3F% 72~

% 73R
% 7-1 TSRS
e SR
SR R
S e
I et MR L PR B 1
) — s 22 I P R
s P S 5 P B (2
(E R R
BT A
AR %
% 72 BREE TS A
HE M7

HHEEE S IFE HEERK - 5IEA PR E HIEEEEE

SORE |
DR SRE 2 58 | P e F TR+ 7559 RIS T ) - 48
/INEE ) 2 G 2 A -

T - SRR

BTRF R ERIRE o B - =BeaEE R ~ DL =Rk
lige o] eI ] B A

FHRHERAR | SIEAFRERASTZE T ARG o RIS 22 58 S 2
HEIEFRESENE | IRPfEIfE A o HCEREERT ] R Eh R 5% 60%ETY -

mE | =HE | FFE6 £ 8 H  TREFEAGEEE 60 /T 15 i o F5
[fE | BItERE | AREEE 22 sriEiiE 8 sy > DURMtEETINT A S F
Hit | (EHE | (MR EE
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i
g | SRR S S R TR P RA RIS - 1O AR
B \ | . R,
;ﬁﬁﬁ RIS TV FI B TN S i i« RS =it
EELTH . -
o TEEEIR M P R
TR | P ST A [E S (s - S 2 RS A
[ | TR - A HERER VIR > EVAT S R -
% 7-3 108 fEITAIRA
(P AR EERE) M P AR - YiAD%s
AEETAE 103 SEEAIRF R ENERE - B AP
FHEIE(HE(78 ) 132485 | —
HE R0 423.7 HIE -
] E (68 £F) 12EF 2,826.1 EKE
(FESE Nk e e
292 255EES |
FEEEHE(77 £F) ALEFAl 103 FERENIR BT B A S - R
REEEEERIER ) STARE H B FGRHE N 313.4 BT -
wE | IFHEREG | 1455 3.2 EE g
e (80 £F)
N | JB/D e | 1,308 &
2311 kL | AREKH MK 143.6 BT -
(76 4F) (103/08)
104 4E- B HEHETIT R RN © R IGHIE T - 5 ARG E%

EBEEN > 5-8 HZ AP 28R 2 =06 H) -6 76 H) 41 F(7 A) ~ 161
(8 A) i AR E S A 7 H 3 HAY 18,689 KT+ Fl F SR EIS I 1525 4kt
i SEARACRE AT H (day head)#i [ - WACH BB EHER RS - FFRFIR
#ELTZE R H BhAR B A G FoREiE T E] - HATETA 101 KT 56 52238 L
A ARELE T EHETT > PR BUPR B B35 E A EREAE OpenADR2.0 fF Ryynauat |
Z i EARE -

2. HABREEHZZHRE
HASHRAE 2011 £ 311 1@ BB F RGN H ABEERERACEE EAEA
BURIE - IEE P & B U EHF B AT R R EBOR_ B A E R FIAR A
TR U RE R AL > B AR L Rl R B CO2 TR & ki
BEPE T ERARESEE DARKBUEHETE  REREB T 3%

B o EHA—EBEEE R - K8 AMI 2 E > REERERBRE A
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i - EERVEUCMERIEE - RUE H AR TENE R R » tH5e 0 H AR
BRI A G BB IR EENSEEE

B RAA OSSR SRS S TR BB 5 L E S H
A RERHYEERG B4 B BR LS - (e H A CRIEPI AYBHZE 7 A Al —% HAAE
FEITIHIRY RS » ST R ERC B ARG R P RIS R ARG TEK
CRIEPI IL Advanced Management of Power Supply & Demand (AMPSD)#%%
% - 5T 2 T AERRAYB 72 S8 - ] RBC BB P e sy B
AIUTA AR R SRR U R 2 T ANETRF DL H A 7R B S ST Ry T
st BH E ATHIATTE TS R AHRARAE R -

3. EARSRERZEREHEIREREEE
FIATE S [ L AT A M (T » LT 2015 6 2020 ERATEA
SR 40
[l 7-1- fit 2015 FAUBITRSETE 1Y
B4R » 2016 47 S TR 1125 BT854 . 2020 LR 4 I A BRI R
BRI B (P E B A R TR B AT - F57
R REIER R TEERSTE - T TSI - 58 - Rt -

1st Stage 2nd Stage 3rd Stage
Cross- .
regional Cross-regional supply/demand plan
system Cross-regional system operation
operator
Preparation
Full Abo#i;shr_r#fent
. e of tari
liberalization regulation
S Full
Activation of wholesale market deregulation
h.‘.‘.tart ﬁf ad Start of a
; our-ahea real-time
Preparation Eteme market
) Unbundling of
Preparation transmission
Fnd distribution

& 7-1 AR =FEE R E B

B H I EAVERR - HAERE R FRVFENETEE R LT
Fo BB O - BoE TR e IR BUT R R B B R AV AR AEAE 5 FE s
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B0%HYLH FHER & » IAE 10 AT AMI - H 2011-2014 FHE{T 246
PR ERVCERGTE - HEEREM PSR E R 2012 FEEE(E R
e P REERETRE A U A LR P REREE A -

[E]HRF B3 A R0 FH R A SE BN A [FIHY 7R & SMEFE i S SRS - 41>500kW iy F
FHEEN &R 1785 K i35 (Negawatt trading & Negawatt Market) £ & #2545
(Load Adjustment Contract) » $1¥#f 50-500kW A F#i8) DR aggregator TS - $#f
<50kW DA N PRI EHEREER REREEE - D EaE H R A2
17> b aggregator f SE(EAVE YN (KRB FIVEEER L KNe—RZE Wit
WHAT 2 AR B R Y ) B AR 2 ik = THEE HE R R Ry R SR AR IR BUR Y — B ZEaRE -

& 7-2 & B H AR P A B RN EERR A HAE R
1F 2024 T HISERSER » HEURGTEE JIAE 2020 50 il B e Ry ERAR

100%
80%
3
©
o
- 60%
Qo
E 3 —Hokkaido Tohoku
*g 40% Tokyo Chubu
& ® Hokuriku =-=-Kansai
20% ¢ Chugoku - Shikoku
A Kyushu  ----Okinawa

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 Year

7-2 JEFEHAMEREBEH P AR S S ERAVRENER

i

el

4. REERHARERY DR HRNEZE
FHERETRBOREAE FIT RIS CEE %408 7R B i B Y R RERE A

BN 2 B A BFRRE E AT R e AR RE TR Y PRER R4 -
FHHAI AR A A RE AR A R B R B MRV IE I - % H AT CRIEPI 7152
My —EkG > CRIEPI {EfES LA 5 P THUMH AT Feat S BT
(1) AR RAVAENFEE N IR
(2) FTENIESEAIAR G PV X B HMEMTFE
() HMHFEINNEE K 2HE I IEGTAFRZES - HEEE)
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5.

HAFRERE S ERIRREFonEES]
(1) RENEZIHE

B CBIERE(NERC - 2007)4 75 K i & B> Fy 75 BN E(DR) S AE TR
SR (Energy Efficiency) - &5 8 R S oy Ry ] FJE 5o A AT ER FERRAL - 41
7-3 > AIROBIEM TR AN [EPEE Y DR (B R EIHIFRE
PER EE > FEAA - IREHVFRELE T R eI - A8
FERFEE 7-3 Zigigh oy o EN BB S B bR > B
A WERERSEREZR  £588  FENETERATZAE H
ThZ 2 T E BIAR S &> HAE = BELL L PRt
a3 (EEtEE - 2 BT & VEFESIETE - FEEHATTE

YRR - ¥F5 RS R R T T IS BT E - 14
2% 5 5 BRI 7 2 RSB P TR TR CPP %% -

Demand-Side Management
|
| 1

[ Demand Response J [ Energy Efficiency J
L
| 1
Dispatchable Non-Dispachable
1 l_l
1

1

Reliability Economic Time-Sensitive Pricing
||

1
Capacity

. — |

Ancillary Energy-Voluntary Energy-Price

e T —

# Direct Load Control
# Interruptible Demand

# Critical Peak Pricing
(CPP) with control

#Load as a capacity
| Resource

# Non-Spin Reserves # Critical Peak Pricing

#Regulation (cPP)
' #Real Time Pricing (RTP)

#5pinning Reserves @ Emergency ] #Demand 4 Time-of-Use (TOU)
Bidding &
Buy-Back

= 3 . #System Peak Response
! . Direction of Evolution Transmission Tariff

MERC, 2007, Demand-Side Management Influence on Reliability- Results and Recommendations,
Demand-Side Management Task Force of the Resource Issues Subcommittee.

7-3 FENIEN 35

(2) BAE 4 REBWHETE
HA 4 [ B R AR T T T S AEErEaiRe - AR
K R AR R YT 2 (http://jscp.nepc.or.jp) - 12 4 A [ B LA
FHRE:Z EMS BZEHU0#ETT H B 7R 8 S FERVHIEG BLESS 5 4 AR
miatE Edlo AR
A. Keihanna(Kyoto)

a.

REEEHY PV £ E (1000 F5¢E)
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http://jscp.nepc.or.jp/

(3)

b. Nano-grids ™35 fz Kb
c. AHEEIREHEHMBESEE
B. Kitakyushu
a. DIEZERERAREEREH
b.  rAEIR(10%KEE £ )
C.  ZHrMsthieah SR ) 22 n M 25

C. Toyota
a.  ARCEENIZHREIRERTET0 FREE)
b.  AREAIEEERE A
c. {EhRZEH Z4T
D. Yokohama
a.  KEIEHY PV EEQ27TMW)
b. BER(EE/EEEE(4000 [ HE)
c. F—ACHYEE £
B Eal FERAN - TRETT S IHTR B e T 2 K EnRe A B R #
(K

H AR REHME R EE T B

FeE B EER I NE R 5T 2 BT PRI R 2 S )T R E
SR E R IR E B 2% B F bR (R = R (s M H e sl H
SORERS - HPEREERRAVETE - EEETS - TEEEREIET
5 J CRIEPI Z e BARURFE S » A8 7-4 » RSH BRI R — R ER -
PRI DAEAS S5 AR 75 & S Ry fla Tl - $9ERGe AT [HI EE (E (Time of
Use, TOU)#& B2 2016 EE {5 (Critical Peak Pricing, CPP){E By o Hif
%52 4l 512 H1 NEDO(New Energy and Industrial Technology Development
Organization) -2 o
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(4)

National Electric Retail
Project (NEDO) | Utllities'Own | Suppliers’ | CRIEPI Pilot
] Project Project (Ennet)

Funabashi
(near Tokyo)

DR TOU, CPP TOU, CPP TOU +Saving  TOU + Saving
WELGHEN (Max. +540%)  (Max. +530%) Request Alert & Advise

4 Cities Kyushu Area Not Specified

Summer, . Summer,
Winter Summer Not Specified Winter
18.1-22.2% 2.2-9.4% 7.6-11.6%
SLEIQET S (Kitakyushu) (Tou) 11% (no TOU) (Summer)
Effect 15.0-21.2% 13.1-16.7% 20% (TOU) 10.9 - 13.0%
(Keihanna) (TOU + CPP) (Winter)

& 7-4 HAFEEREEFHNESCREDE
ST 4 i {I’*“**i)ﬂzﬁi LﬁU\ TOU+CPP 7 FE8 I FEMIE » JHlE

I A 22 e A HERIE H - & CPP & B L= 5 RIS B B (B 5.4 {555

H1HE Kitakyushu &z Keihanna i’jTﬁ%?JZ’j 20% 7 MRS 2 [E] 7-4 »

BFEE A E B EE TN E SRR E B E AT A $EHYRIEHIK
R NIRRT R R E R EEE - B BRI R SR HEE
Y - i HRTER FHEA e 20% - HF4lsE 1300 & - 25 BiFHEEE
I EER 2 B e —E RG> {£55— 71 » CRIEPI 2 Jc &
RITR#EIETE DL —% TOU 454 HEMS Ei SRR & n i » R EFEE
TEAFRRIEITHET 1000 F 10%YETRE 4 » HEEMERS
BEEREIRNZS » KR & TEA FERY A ekt - A8 =T
app ~ Z M IHD B iR 2 Ealltaws - RA BRI E K 21y

BRE A - ASKEE RO — AV BB m A BT (5 FRE R (2R

RE)EE &R AR AL - FRALEE R AV EEHE

CRIEPI Z xR FEEKEHE
WA CRIEPI 2 (X5 3 & K FEHEETE I R B BB R (0

SHEVEER > AT A SRR R o 1574 b R BRI A A P AR S e
(KRR S ERR S » HakBiH P49 500 = » 43 #il4H D(49 130 =)
DUE4R > 5y 4R BB 8 H A atbeft - $1H855 340 » A4H4Y 116 = - f2fit
30 Sy $EAY o AR (GG Y IHD(In Home Display) » C 445 128 = » [
(B840 7y 45 B (B + \H D+ 28 F BB 2= & E-mail 282 - B 4HRI[EIIFEA 30
o3 885y SR EE(E+IHD+ E R sk & E-mail $2[2 » 1 B 28 2013-2014 £
ZabnsE R AnE 7-5 s e
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(=)

2

f1=]

—&—  Group A (30-min. tiered rate + IHD)
o —&— Group B (30-min. tiered rate + IHD + Report + Alert)
2 1 |~ Group C (Conventional tiered rale + IHD + Report + Alert)
=&~ Group D (Conventional tiered rate) -

S -

[f=]
E ~
£ 5 S
L oo ‘I
@ 1
= [=)

= !

/

o | 7

2 -

(=)

9 |

=3

T I T hl T T
D H] 10 15 20
Time of Day

7-5 CRIEPI 57 & M EMEE Falbadi R
FE i F BB ARG R B > B HL e o3 Y AT B A BRIV ERIE - [RIRAE
7-6 thEERIREURA R AEARIEHINE (F EHIMEK) HAE PRI
BIRERCRIRAITET 2 (2013 4 4.7% > 2014 £ 11.2%) > n[GHE2RUE -
PRIIHE H A Bt mT 2 VB E (R X B BB BRI RV EE 2% -

Average Treatment Effects of Group B, compared to Group D

2013 summer, 1°* term i
bk
2014 summer, 1*' term b 88% / 11.6% 4
'}'_6%/ " Peak saving

2014 summer, 224 term -
rate(kW)

2013 winter, 1*t term ) i&i%** ’
LR L
2013 winter, 2°¢ term KR hadkd

F -
. . ) 4. 7%* B Energy
1** term, Yearly-average 11,205 #w N\ saving
224 term, 11 month-average . o ~\ _rate(kWh)
-10.0% 007 100% 200% 00%

Note: Tnal began with 227 participants(1* term members) from 2013 summer, and the remamning of 267
participants(2®? term members) jomed the tral from 2013 winter

7-6 ZRIEHAMRBIETRERCR

(5) CRIEPI ZIHAKERIREFERRIESTE

FRERIL - CRIEPI 2 BAH&R S (MET D& E Tt 2 oK =
RUEENF TR B SETTZE - AR E Y 2013 ~ 2014 8 H ~ 9 H
[EIAETT 6 FEIRHE 24 (ERFH IR A = M P 4 T E REZE 36 B ShEl s, - [y
s R = B RE TS B S PR LA B S T

50 1k 2014 FAES BRI OpenADR2.0b #E{ THYHR IR TR & SR
goatE] o FIfE 10 388 ~ 30 7 K 60 JriEdyPUEE EHNE - SBURE
AMERYFR R 2F] I0MW » HL[E S BE A5 5{8 /) (TEPCO) K DR
Aggregator %1 Marubeni-EnerNOC Japan, Schneider...... = GBI T
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#fdA[F] Baseline HYEgES -

7 bt H AT AT THYSR A K SR P Y B 87 2 S BT M
slale - BB IR L BN B B 2R E & M AERANT R E E
X LR BRIRERET ENS B MR REEHAVEE ] 12
I3 R By B 25 1Y T SR R S5O o [ 5

(Z) AMI BE
1. aEHA AMI Z2EFRL

102 5 6 A BB L F AMIARE{FE(E 104 ££ 6 HJRs

24,414 ) - SHHEEML 2Rl 60% - (KEE AMI HETE e —& F Z SR K
25 HEENTEEEESE ~ B EESE -

(1)

@)

(3)

(4)

()

(6)

(7)
(8)

©)

AMI FRECE S G RIS > HATA LU 2SRRI E A
HENERERFTE « 102/7/1 L AEH 1 HER AR EEAEERNE
EE TR AR TRHEEE -

ISR EEE © 103/07 Z B AMI 24t H BN E R BB R E
afl > FHPGIE R 78 HEBEREM - B BRI HIHE -

103/6/27 52 BE AMI I &50 470 > 0 5 103/12 31T e FE -
B 104/02 - RETEaxfiEsEg A BBt 84k 15 fF > E1rilsE
{TE -

WFHI 2 A 101/9/6 S2{ bl B A FH = BE AMI HESEEE & A F SR D
NS 1,170 EJC

103/6/27 52 ke BE AMI S Bh &0 24> I H 103/12 3Ef T = e i FS%E
B2 104/02 - HAEE RS 10 7 - 84 9,279 T -

IRV IERMT R I R E - 100/12/23 Bkl pr 53R AT F A B 2 = B
AMI R [OHEERE - Tk SBRMESR R B RS -
RNEFH =2 E] -

SEFHHEAEAE © P Z &8 (S5 15 s asEEht) - o
Teft E AR RS R ESASHEIE -

AMI SEERETRE B Z 40 R e - Bl o B sk i B ti& 2 HEMS
2 0 K AMI P FIEE & EHEL HEMS 456 » R I > il EE 4
BN BYEALGE S - DUEESICEEEE -

2. HAEAMI ZERER - i - EEREEER

1)

BRI Smart meter fffia 5 > AlE 7-7 -
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(2) {KEE(<SOKW)FH FiRfL 2024 SR B ek -

(3) MV K HV PRI E M -

(4) HF MV RV HELSHAHEEL 64%  BlEEEL EHFE
(>100kW){5& 600 HAT » HEEE AR H ARSI E R HF = -

Demand (Consumption)

825 TWh (FY 2003) Number of | peoiovment completion (FY)
EPCO LV meters
(million)
HV/MV large customers v d
3321];}"*’*7 (500 kW and above, Hokkaido 3.6 2023 2016
(41%) about 50,000 meters)
Tohoku 6.7 2023 Completed
/ \ Tokyo 27.4 2020 Completed
MV small customers Chubu 94 2022 2016
19;32}"\'% (50 - 500 kW, Hokuriku 1.8 2023 Completed
(23%) 700,
/abmIt 00.000 mEterS)\ Kansai 12.7 2022 2016
Chugoku 4.9 2023 2016
h/ Shikoku 2.7 2023 2016
208 TW LV customers
(36%) (Less than 50 kW, Kyushu 8.2 2023 Completed
about 77,500,000 meters) Okinawa 0.8 2024 2016

7-7 {E=% Smart meter ffidist=
HZA AMI %8t SEAHRE %40 < BN e
(1) HEEEEEAEERED SRS - ARG - ThREER &A%
eHEREE
(2) RIBRHEEFR G222 &= (Smart Meter System Study Committee)Hy
M EREM A FER BRI EAE 7-8 0 Hoy =k
Route A » Route B » Route C -
> Route A AMI(BLE0E 1 & = AH S 42HE) R e 7 =0 s s R AT 5
FRSRE » BT LA Wi-SUN(920M) ~ Wi-Fi(2.4GHz) SEES T 3 i
FEFPZEhas/ERER ABEAAERILL PLC FAED A RS 48RS
{E R e R 2 maE s -
> Route B : [§E4&H HEMS 17HY smart meter 2 &k} » HEBLVEHE%E
SRS S i e B (UGB T 30) 5 B AR E
ECHONET-Lite {7} € {E s HEMS #2551 286 smart meter 7 38/ 7E >
{H Route B 2 HEMS F&F-4R FEFH{ThEk = -
> Route C : Retailer }z Service Provider 28FH7E AMI ZEREFZEVHFE S

ML FHEER > LUE R EEIEREA Z 5 -

i

><1
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4.

30-min

usage data I
within 1 hour o

(best effort)

Issues under discussion

Saivice * Overall: Procurement, cost, interconnectivity, function expandability, cyber security

etailer: Provider Smart meter: Deployment plan, installer, start of operation
(3 party) * Route A: Transmission method, communication success rate
@ @ \ * Route B: Transmission method, operation guideline
L . ~ * Route C: Service application and frequency of information provision
= % \ HEMS [ Cut and shift of peak demand
= - z —
. — J N °cN =
- = o | gy PV i j N

Usage data Data request

o) i . on demand
'evu¥ 30m:|n|, ' M HEMSTI
10 e e ~
IDisconnect/connect, Usagcsdam ( Py
4 i every 3Qmin = ®
T&D company) on "’w” IonSmart é ‘ Applianbj BESS
S —_
mieter Customer

Based on Smart Meter System Study Committee materials

& 7-8 EREFI AP ER BRI

HATE AMI Z2EH - BRI o ER @8R

(1) AMI £t K smart meter 2 5 FAR ST BB A B FR K I E -

(2) BRiEER RFP(Request for Proposal) /5 =1 T %F’é I e A S R
HEVE  HEEEYE - ARG > TCO ~ Bl M & s

©) Liﬁz fE T HEEEE - R REBAEE - EREHRE - EFRK
B3( 10 F-r JEMIC fCER)ERE ~ HAe% BB SR -

AMI Z & BZ2HE
RE ML S E N LA B AT AT AR ISR 2 Bk ~ IEE R
%ﬁblﬂ‘a& N }EEHEP@T% °

LB EEME> ICT EatEss
B FE AR EL R 2 Ba 12t ~ BRI (SVRISVC) KALA a7
PLC - BB 48 E R AE T
1) 7 TEUECAEER » BB TEIR M E B 2 B
(2) PR
(3) fECEA & kB (= EEE 34 (100/200V)
(4) HEBERZENGLHE

HEmEHAE AMI BB - 8l - REERELER - CRIEPI Atz
wi5E
(1) FoRimzee 2 MR - AlE 7-9 > BiE 2 riiae GEalag) 2 5
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G2 ~ IP-based Z i E ARV EH - IEMTHACEHER AN 5
A Z 22 = HERY solution BT5E

(2) fmapabrE R AR SRR R AL E] 2 10 HJF site
survey bt5t) - EIFE R R B RGN 2 EiniE A - MRS TR
%% ~ PLC 4Bl am B TR PR 5L -

Customer gateway

==
-;‘- 48
! :5
LLLLE .
i 7 Appliance contral,
Service center Métering EMS, etc. Customer

Distribution control center
fl Substation

7-9 FEoKImae 4 2 AR oT

HH =/ HE (Customer Gateway)EEE sGET

W& 7-10 » EFRBEEER K HEMS 27 H KERIE - I EEF 2

REfEZH

(1) AERhERGEzET for utility FAE{HIER] -

(2) Utility FEFHAIH @87 - E7/18 8 R EHE BEE ©

() IMMEERASHEER < B - FENIE - HFIRBOR HERER - &
RAENEMN 10T JERS -

Smart meter

H/W for utility H/W for extended :
applications applications * Customer Gateway

e Inverter
1 1
1 | Disconnect/ . i I I~ S
Connect Metering Distribution - .
! " Unit Board Photovoltaic
: Unit Generation
= 1 esedsssssssssssssssnnsmnnnnnn
: =
-
: Meter Data Battery
g - —
N 1 1 =
B ner, - y
. "‘t' E - . g":_" Other H “Yair Conditioner
Utility - S::::::r:\i' ] {AppTiance Customer .
- I ] . .
H DER, Demand) mrliem . |
Private )* l 1 l T - | Heat-pump
ppliance - Water Heater
Telecom H | Monitoring & | =
: F | Control -
=
o - Ustomer . T PHEV/EV
. Information . —
-
: .
=
L]

7-10 F =471 (Customer Gateway) 3L B 555
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0. AMI ZiEHR S SRR R SSEHIZE o M 711 -

i
Wind Jgxnwer EFEH] ?

Commercial
; customer
H _ %
Power company M E = PV
Load
| e I
) Srhart
&n)
3 meter BENIS
: - I controller Storage battery
Sect\cm ---|
4 switch ber/Radlo

F
Pole-top A

N 2 Residential
transformer :’L

Service provider

t\w.

—  CUStOMeEr
;'yf ) Internet g -
A-Ej l@ i’ E HEMS PV
Weather Countermeasures c
information

ontroller

_ m) : Encryption Smart .l] _1 (£

4 ’ Q e meter = = "_!4-%
= A :Firewall Load PHEV/EV

Mobile terminal : Authentication

E 7-11 AMI &

i 27 2 ST RE SR b AT R TR
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(Z) BEERHHE

1. REEERERSAE
A RETR O T AR R TR RS i 2 s > A HAS TSRl B
PRI B A RE R SR R RS T R H R SR BN - 05k T4 £ 75
= 7-6 fiR
2 7-4 2014 F~2017 A AR IR B ARk &
H = MW
i 2014 £ 2015 4F 2016 4F 2017 4F
2l o | Bt | omm | Bt | om | Eb |y | Bt
KIZEE 2232 | 615 500 | 1,115 | 500 | 1,615 | 500 | 2,115
% B s e | 23 637 100 | 737 100 | 837 100 | 937
BT | e . : - - 15 15 0 15
HhZELRE - - 0 0 1 1 4 5
HHE 0 740 0.3 741 1.5 742 2.7 745
KF1 0 2,081 8 2,089 0 2,089 2 2,091
2z 246.2 | 4,074 | 608.3 | 4,690 | 617.5 | 5299 | 608.7 | 5,908
2 7-52020 F:~2030 AR EE B AR A &
H > MW
fEf 2020 4F 2025 4 2030 4F
2l | B | B | Ew 2t
RG> EE 1500 3,615 2,585 6,200 2,500 8,700
| I B 263 1,200 0 1,200 0 1,200
® 2| 5 Bk 505 520 1,480 2,000 2,000 4,000
HEEE 95 100 50 150 50 200
4B RE 23 768 45 813 137 950
KH7 9 2,100 50 2,150 50 2,200
2t 2,395 8,303 4210 | 12513 | 4,737 17,250

& AL

it t (1) T FEAERETRS ARG ) HETTHI(2009 ) 2 A RERAVEE R E

QEEREZRE - fERR

VM B ER O BEEYE
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7K £y 3,060MW -
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R 7-6 2008 £ 2014 FE X AR E AR

H=:MW

2l KEGHE HAth,
R HaEt
E ESIE =ran a8 R = (&7K77)
2008 132 114 246 0 2.5 2.5 1937.9 2186.3
2009 179.8 167.1 346.9 0 5.5 5.5 1936.9 2289.3
2010 249.2 222.3 4715 0.53 6.47 7 1977.4 2455.9
2011 286.8 2315 518.3 6.1 38.3 44.4 2040.7 2603.3
2012 287 298 585 10 122.5 132.5 2081.3 2798.7
2013 286.8 323 609.8 11 272 283 2081.3 2974
2014 286.8 346 632.8 14.7 422 439.7 2081.3 3153.8
(=t 1708.4 1701.9 3410.3 42.33 869.27 914.6 14136.8 18461.3
IRF AR S IR ] 25 8 ik T FARRE RS Eaae s ;e H A 4= 2 BEAE » BT

FrEt e B M 2% - IR EEREN:  ERAEEEET AR EEE

ST DAOFH ~ S AR

wH

it IRIAT R Z | .. BUEAE

BERS BECROH/E REIEE - SR - RGOSR - &
SRS A T — R B 2 309 - BB PCC B RRSE Y
T CER 250 2 BT -

FPRITETE A B TR PR - BB T 206 - SERARESAIERINE 58 -
PRHIBTE - 0 77 B -

AT

* 77 AR E R H T A

2
2| | P14 R iR T
¥ | H
B/ | & | opElEJR DER R BRI B R = B AR S 0 DL
77 | BE | (Distributed Energy NG
i | 88 | Resource)HdE#E LAY | NS ~ (REREERHELES -
B | g | e s 2 DER EHHHEEE RS -
>_7%_<
i& | DER ATEA 2 s d0fn[H | DER S#EFEERANNETTE
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| 2 LS s i < R DR R & -
e 2SS 78 -
el
% | # | DER AN BREBRAFAERE | BiHiE BB RS KRS RAEHE SR
4 | B2 | Ji(Low Voltage Ride sCEARUIN - ABRPETEESE B P RS RS 5
% | B% | Through - LVRT) - ff&dy | RESHEHR IS EmESOKS - YRR
& | | EREEU R B PRl Ry BBURY, - Al RE IS R EE SR A [FIRE Y2
{65 FE ? % o R RRERIE A PR
sid L FIRIETR R (5 (2 5 B AR SEMI
HJ FAT BEAEFTIRE LB A S H R R 4R 2 5%
5 f#i)
<2 2. DER ZEF ek B e FHI 4RI Hae
ZE SRS MYl S B S T A - AT R R
BRI S5 RIS -
I | 40T ot DER f S BHE I | B8 j4dRS s — 2388 - i - o &
5 | AIEEEY) DER EA( | FAFAIEM RS BB i EM-
| FEFEAEEENE ? BEEN  BEEEEER LIV SMEE I
i FEER - EEEES R, mEE
2 J P Sl e UG & > A ] S
PRI R G AT - DUESRIE T ETRAVE:
HERCE -
(W EEAY R B AR BC B S 4 - H
— AR R BT B A PR - HHR
TERRAZA] Ry BB ) S He B BE A i A =
(Grid-connected Mode) ~ fil &%= (Islanded
Mode) k2 i fE 20 & 1% T4 -
B pF | BINFAEREROFROERL | 2 F RSB  ERTE IEGHAR
RO WE | A REDURIR EESMEE
& | A | R ERERT ?
#® | M
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it B KRR REISE 8 R R E TR R g e A
EAGOHRERL Z SRt - HERA SRR IERR INsRERTads - R fra TA2R, - (H¥A
ISREELE B A RE R A (HE 2 & I F B AR A S R ATHRIE A > A
&Rl - BB A REREIER RO LRI IS TE T 21E3R 7-8 (f4
BEPHEEWEI  AESUERI AR = ERA SR 2 8 -

R 7-8 FAEREROHEA B Kt E T3

ArEUE st
BT - R
(kW) [EE s e &
0~ & 50( /= TEY) il
50~ k¢ 100(=TEEY 1,050 TT/KW X S5 5F 75 &
(EBE(600V L F) B 100(ETRE) T B R
100~ . 500(Z=TE%Y) 1,470 TTIKW X S5 BN &
= EE(11.4/22.8V) 50~ iz 500(Z [HAY) 630 /KW X S B 25 &

fak
A7 LKW SE{E (D) 103 EREGHBAE TRZELR BE(ErB) I3t S%4eist
512 15 2 AT -

5 R AR TP OB T DT ABAL - TELL T/ NEU T
IN- 2

REERERE (TR R

AT BT A R SR ()RR (R TR SRR ()
SRR BB TS - P A TR AR -

2. BAESEREAEFAEERHFENBERERE
H AFERZ A (5 L A % T S ) B (P R85 Rz [ P ] C O, T R Y B B
BRI R S e F AR RE TR S tH BV BC EHE I - PRIEUSERUR_ERE TR RETR
REFEFE)NHEE (TR EMEE EMEEENE - REE R E
RO I Ry AR AR FE B AR 7 e R Y B e
£ & F R mEAR R R ECR H RS T] » fEBOREAR T SEARE
KB P AR RE TR A4 SRS R R T Y AR BB IS A S S B EE 3 NI > A
T2 k23] CRIEPI % H A K CRIEPI £ HESEIskAVER I FOR AR &Y » 45
i H AR (F R & B N L PR P HYEH 2% -
(1) BAFELEREIR 2030 FHEME
H AR RETRECR BLACEE S 5 18 B SR R 2 R A R A2 24
EORHIIRS > G eEE R E A E LHEPNRATE - (HEIR(E 2012 FF12 5
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(@)

HIERIRRG - (RIS EE SR AERAIE A By 5 s E R AR R b
¥~ BEXESFT - i B REMEJEE - SHEREEA G

FE > FHERCE TR 2 E H B AP IntR - AR E RS > SRl
EAp e 2 DR R -

H Al H AT 2030 4£5T A RE IR S EE AL 22%~24% 0 5 iF » Hrf
PV {& 7% (64GW) ~ i /] 1.7% ~ Biomass3.7~4.6% - Hh&{5 1.0~1.1% -
7KI71ik 8.8~9.2% » MH¥FEEET T 2030 FHEAREFGGEEEE
14 5% (B K &5 30.7%) - 3 F S &= 17.25GW > PV {5 8.7GW & HiZ »
R4 RE R AL e A RRERVRE - G8FTE] 8.7GW EEEARE
HE - JEE > FEENREI A EREAVEEEE -

NimHASEE  FEHEE BT - # AR AL E RS2 B
FEIE » S0 HH DU T S H AR FC B AR e v 4 R AR A A 1 Rl T Y
BRIFAE - BN K E AR IR O 4 7S iR AT BB B ) 248 EA T
2 JJ(surplus power) ~ {5 F %5 & 3% (reserve margin) &z #[& 25 ik (Fault Ride
Through, FRT){V:6RE 5 7EFC EE4GRIA B R E) & 1S 2 (Islanding) #Y

RRO °

HAE A& ERREEER

HA 2015 FHEAREIRAOR RS AIE 7-12 > Hrp PV ZUE(E
FIT(Feed In Tariff) e 5 (M R EUREIEYS) - 4 7-13 AR > >10KW HY
PV ERETZ IR E (27 HIE/KWh) - <10kW K PV 547 33 HIE
IKWh HY{ERE - NHABERES N GE > #1T PV 2 FIT - [N R
rEE B PV BRI & BT RHIR R - [FiRf 1 battery
IR FsdEi PV BREZ —EE B -

Purchase price
(2015FY, yen/kWh)

PV 27 to 35
Wind Power | 22 to 55
Small hydro 14 to 34
Biomass 13 to 40
Geothermal 26 to 40

(Note) Purchase period
10 to 20 years

7-12 2015 = H A A RE TR (ERS
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M less than 10kW
W more than 10kW

Average electricity
10 4 charge (home)

2012 2013 2014 2015
EY.

[ 7-13 #THA PV Ui {ER

EEIE KRG CEPV) 2 FIT &2y 2015 47 H~12 H > /NjA 20kW
JETARIAY Ry 6.6721 TT/KWh- {5 = R 5 i 124 I BE BR (H (% 2.88 JT./kWh)
HVIELL T > BTTEEA PV BREZEEIAA 2 - SR ECERE AR SRR
REGE > I REEH A ANER - RS ZEANTZE -

(3) AFEREIR(DG)HFEIT AR
ARV OF R BT BB 4E P T AR A R RE L R R Ry 5 B BB T IE
BEYPEL > FERIE A LA HECE RSB R A AR ERE - H
ATRIR > (8 7-14 R SRIHY A PV GFRERBCER AR HI B B -

SVR (Step voltage requlator)
- installed when D L length
more than about Skm.

o 6.6kV high voltage distribution line
Upper Substation /: S / (3 phases 3 wires, not grounded)
System I L"_“'I IL'—'I 3 | | | .
66 to I L . t - Sedonal
500 kv 100V/200V low sv\ntch with

voltage distribution Communlcauon for
Line [sing\e pnase sensor and remote
3 wnes) operation of SWs | |
100V 200V
Tap changing of main transformer Tap ratio adjustment of
- LDC {Line voltage drop compensator): pole mounted transformer
controlling sending voltage automatically by manual setting.

according to feeder current.

- Program control: sending voltage is
programmed beforehand.

7-14 HRIER PV G ACRE SriEs 2 BB

WIEl > {EEEEFT T8V ENE B Bl tap changing #] DAGRER — 2
EAREE R > PR AT HURGEGE Skm (YR FE SRS SVR(Step Voltage
Regulator) » 77 i 25 88 JBR 25775 1 -8y 5 =UE % tap tbfﬁJ H R B IERCE
GRps RS ENY 3 {730 HARBR4R & BN ASE A B RR AT sensor K&
EEBARE - W BRI AE DAE Ry ER R RE AU - E%leﬁ HAEEZE
EHPRFIERER I B R E T 10126V [ 202420V 2 #E s IR 58 L&
ZIRN BB R B HIEAEEREN£2.5% » A FEIVETE @ EiRE

64



FH = i B R AR 2 2 2 R A — 2 -
LU S BRI B R B AR RE TR G P A2 Y 2% TH R SR AT

A. BRI ERER A &SR ARR

WIE 7-15 » EVFEIRAEEIE > R IHHTEAREE R
Uity B R A A AR PR > IR - B F R R R R BR A B T MRk
EREAVIRA BRI EE DI B BGER%E PV inverter 2 DRRIEE
HRI{E & E M E R ARG E R se Lt 3 fEaR s B BRER %L 77
b - TR PV 2 inverter BB D3 NEEREEAYIIRE - DA
TEB (N 5 B R B R v T S G TE Y 4307 - 2K oT B it 4
TS 2 2 & B R B R A R s - 1 Ry R4 e I g
LES

S

Substation l |[=8

| lJinliihL.ﬁi:l]]im.:| %

\ 4 S T Reverse
SR ’%ﬁﬁnél\ e
(V) I

]
Iulf e A g sl

1
* L -I"’"""'"""""-!“'-
cemeeneen  ver voltage area
Normal voltage area
95 e e e e

Under voltage area

7-15 Wik E IR ERE

[l

B. JIE3ME(Islanding)iERRHIZZ £ 5ER.

AR CB(Ersas) N F S e H s eIy » ARG BRIRR RS2
ZEEEAIREE - (HE - B PV S (EIRFEH CB BB » 1y DG {/5#F
EEEIRHRAE BSOS S RAC RIS Y E T B A T 2R > S A B
a2 EHRE - FRINVE i R AV HRER I - G pdEsE ERYIREE - 41

7-16 AR -
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i Normal situation ‘ l\[-lg-/p\l“' W %
Feeder Breaker
p | o L]

N o c Distribution line 4.
:
Substation J ﬁ Fﬁ% g

s
e

I,_':_'::_'_':_':::_':.'.':_'::_'_':_'_':_'_'::.'::_'::_'::_'_':_':_':_'::_'::_'::_'::_'_'::‘I
i| Islanding under fault situation | <= % |
E \r\ =N | ; :
: Feeder Breaker (OF |
: eeder Brea er( F) l | I' :
! Distribution line t N
i Substation j ﬁ;} % ,j ;} Wfes E
: DG may continue their operation after breaker opens R i
! In the worst case, fault can not be eliminated. ————6round fault = i
I@ CRIEPI T /

C. HEREME
ERCERISIE 2 E B E LAV RIEE) > SRR E) - EEAbE
VIR - WME 7-17 > A ] ARG R PR A R R IS U T
{ERE B BRI S DB - EE AR AL R E & B R ERAR

P =R - [FEAEE -

(1) Lightning \ (L'%v

strike

Voltage sag

Generation power

Time t

(3) PV systems stop 1he "rrereananeenest* " (2) Voltage sag
operation simultaneously occurs in wide area.

7-17 EREHEEIRE

D. PV BRE G EREERFENE
EKE PV gREy - BRI IERE A FWVAR RS
LIFRHI PV Hi77 > AE AL « HI P S £ BT S
Al 7-18 -
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Surplus power

Minimum

Demand '

Thermal power

Base power generation

10 " 12
(hour)

13 14

7-18 PV IEpB IR ) 2 R

3. HAIBAEIR(DG) S AR A
HZAAF 2006 8 A {72 (Japan Electric Association)fR15 " 88 F % FH
flrfeste | 5" OHEE ) s B AR AR Rl S5 DR AR - M R 482 & (METI)
BT o SO AR EEERST - HEARRESOT ¢

(1) NMIFERHMH B HEERSEE K E S mE 2 A BRE -
(2) MIFEHR—MRGHEEN B LD KERESH AR PSR AR

SUHE -

% 79 By F AT PR E T S TR A RA B — P 2 TR A
BEERR AT LB -

2 HrEAE

Classification of

Type of Generator

Capacity per Customer or

Reserve Power

Interconnected System Generator Flow
Allowed
Low Voltage Distribution Less than 50kW (Not allowed
Line (100/200V) asarule in case of

High Voltage Distribution
Line (6600V)

Primary High Voltage
Distribution Line

(Over 7kV)

Spot Network Distribution
Line

(22kV or 33 kV)

High Voltage Transmission

Line

DC Source,

Rotating Machine

rotating machine)

Less than 2000kW as a rule Allowed
Less than 10000kW as a rule
Allowed
(in case of less than 35000V)
Less than 10000kW as a rule Not Allowed
More than 2000kW Allowed
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(Over 7kV)

(1) ThHEREBRE
DFEEH P 2 G RE IR DR R B KT 85% & P e/ NI A3 B =
B B 4SS inverter » DHERRELAKTY 95% -
(2) ERR BRI
U DAH<B% o BE— 4RI A E<3% o
() frREBEETIRE
A HIBEER R ARE R CRGE
B. MBEEIRGE(E TR )
C. & DG fifZ S RACE RIS - B A Pathiii[F0F - DG JHEH
EEEER (Vo) e
D. Pl i&EERE
> B - (REE - S RAAREERE
> ElshC Rk a0 S U A
> B2 DG ffl 2 REARC B 4R ERI - R NNSEH A T E= I
HEEDHITIRE
Hor B A0S U DO RE By - AE A Bk (DR~ AR S R UM
=GR ERR AN - FEh (IS DN T E R ¢ i D3 E)
BN R AR AT BRI

(4) BEHEZEEIHAE(Fault Ride Through, FRT)
1 BB A% A SRS R A IR R B BRI RO AR By JH E A i R 2
FLAE T - 1F 2016 FRi1 fz 2016 1% » PV {E(FH5E 22 BEAHARES S = AH4RES
A AN EIRYEBARE FRT X sz8e)7 - e 7-19 - fdl - & EE4g R R
[ BAzE 22 20% H 748 1 PP (2016 FELATR) - PV R £ BEAHERRRIG A
AR Z B2 » WkE 7-19 /2 NES -
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[ For PV connected to single phase line ] ( For PV connected to 3 phases line )

[ Unti 2016 FY. | . [ Unti2016FY._|
g Continue © a—
& __[—— operation 2 03 [ Continue
E 1sec. Continue S 59(3-// operation
= operation o Continue
0| 30% or gate block & 30% operation
3 — g- © ° — OEgate block |
Time Time
\ [ After 2016 FY. | [ After 2016 FY. |
Continue Y T/
% [ operation g, 03 [ Continue
] 1 sec. Continue ] sec. -~ operation
= operE;tiobr: ) o Continue
5| 20% =~ orgate bloc 5| 20% = e plock
Time Time
Almost all continuation time of voltage sag is less than 0.3 sec. but PV connected to
single phase line (e.g. residential PV) has a margin enduring 1.0 sec voltage sag.

7-19 FRT ThaE /R s E

& DG 1L AR B FE( S R AR E &I JNH A ride through gE
77 HASFHEAE 7-20 s > {F 50Hz B 3 {i cycle A#H=E 7 0.8Hz

JHREXRZ > A 60Hz AR st 1Hz By BT > 5550 EARRE LRAE

+2Hz/sec NZEREHZ o

Step changes Ramp changes
OFR level

0.8Hz 2 0Hz/sec

(1 .OHZ) /

Rated < > Rated

frequency S Cycles fre uencx
auency g y -2 0Hz/sec

UFR level

7-20 BRREFAFHERE

(5) HIRIBEAE G ER EFHEST
DG 7H B A Z i Dz S E Tz fIRE T - nfEl 7-21 -

If Q controlled as

r Vx - ! I

DG = n‘_mi_@\ i Q=(RIX)P |
- TVd R X T 7 j I Then Vd can be equaled Vsi

P i !

(no voltage rise)

Q. Substation

7-21 DG <HAZ FE L H e & Thized]
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4.

HAAERNE PV ERIE S Z R

QR > HASEER S AERTTH ¥ DG frg A A2 IR - DURIEACE
MR s > JREOR DG ERAA SR FERYEM ~ (0 - ORaE R R
L GET) > DU RS HAHIE LRI B IRE - Rrile PV (£
AR TR IR RN S R A AR A T

(1) & PV EEERMEEIRTE T WIREGEFIE I - PV H I AZEIR

Hill 5 ARG ES (METFS 2015 4 1 HAAE PV 2588 R AERIA

T

A. FTAE PV 2%ia x4 E MW SIS EH] -

B. nEFE—EIAFISERL e 2 & T AR PV &4 360 /NF
> Rl FH a[ 20K PV SEE(Z (R EE ) 360 /N

C. BEHBUAHASLINEE I E](Kyushu Electric Power Company) &
PR — R s R R A E A R G L EE
ZIRFNTTIE -

(2) BRAGHHYSEKCIAEERF PV ZET]
EHBFEB AR K 20 KRG LL PV BRI I Z i Sk
P RED - W8 7-22 > K CRIEPI R 7EH4ts - 40lE 7-23 > $2HI{E PV
AR (0 BB B (EV) 72 8 ~ VR IIEEIVK (Heat Pump, HP)ZEEEAG Al
iE FH P R ETFEET S ANE PV B RIEE sk -

'
HP water heaters (2 manufacturers)

Monitoring & control system

7-22 PV &R I 2 S s A Rl
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Upper limit of reverse power: 2kW, weatherforecast: Clear

PV generation power Otherloads
. !

5 -

P water heater

Powsr [KW)

Customer

>
g
§

FOEr - totalload
P power loss reduction without HP
4
SR B ISR 1724M) 144N LR L] TR
Hour

7-23 ANEH P& EANIE PV AR E )R E

(3) REUGEREEM L RiiEE5(2013~2017)
RN FEREFR] PV 8 1) S B AV R B GERE & A g s T ERE
2013 (T4 2017 4 > B RynEiEE AR R BN B
BT R PR AR E Y PV BR3¢ 85 > E4E 20MWh 4 Li-ion
BB 248 » 60MWh &) Redox flow Z.45 % - [& 7-24 £ 60MWh Redox flow
Az S MIENSWAN s

7-24 60MWh Redox flow {#4E 881 247 Tt 2
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5.

REFE R AR R E R HE

1)

(2)
3)
(4)
()
(6)
(7)

PR DG 55 BB 8 DAL 1248 )t ik 2 Bio B4R PR BE R - - EIFEIA 9T DG
DHER RS P15

FIF inverter ZEHIAFERTHY FRT 752K

FIF A RS BRI PV 2 J77%

GG E 2 PV SEEETENI 704

e Ui DG 2 FIT Z%

SEEANTEENRIE TR ZERELRS

TR LI B R A =

LLERy CRIEPI gt it H AR R B F AL e TR ORI AT I R AR

KBl sRRE R R T S AR S E R R R R 5B A E
HESE -
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e~ AR

(—) 234 J-POWER S2H% TR
T B A e 2 R I 5 A R 7 2 - BR LB R T S
SIZRAN - TR D B LBl 5 B S SRS RIS - 1E IR B A
E (T SRS 8 25 AR - eI A Byl R DR B R ~ TEIB LR
T WHIBRETRRHA R  RASOETE « REAN T R AN
2

¥

EAEIRET (A PRI 5t ~ SkERElR S L3R Umai 2 BR L R
BB B - 1975 B R R FIREE -
IRORECEZEREY]N - PEBOEE TS RACANEE 2 BT R fE N EARE > SR AR
s TR ReACT J57 - BRECRE SN AE iRV BE /KR A H AR LG AR e 2
TheE - Hbyiaem 2 IRe 5 2B 2 H H BB 2 B -

3. RyrAwFEIF T RELS TIREAA - WA R E LT F#F 10 RinE >
FERFAP TR S A T Ot AR ~ &I iEfR 30 KAV FHE » T~ 2H
A =AM - Y ATHERHEERRE -

4. FfRTPREEAIA > BB AFR 10 RIOGHISIKE Z BT » K
RAEH A EINUE R Z 87 MIRESRIE » TR DI Z 165 -

5 RESEEITZHEY  BE A TR B 2 I Rl > BERE = T
iz K -

6. WALKEEEEANAH I < PR OR R EORGRRL I > MERTHE TR 2 S8 R BUBHRIHY S

BROREN > AR ERDE A s - IMEAERSS -

no

(Z) BABERE B L& ERE G
HARETR S RS PR M 20 5 - HEEH L AR R AAe R
Bl > R REFRRE R ZBUR ~ T35 ROUERME 2 = Rr 8 [ERCCR R BAE
RN S L - D AR ER A SR E RSB RS REILE  BRETK
RETHEH] - BE 5 B B RET > (R S T2 8E 2 IS
MADRHERET - BHTENEETES S 25
1 RieBidEEE R {bEUe 2 > RENBRERER - HEEEREEE > AR
A lFA BT - IR SRR E L -
2. REREREH KA - 2R BB BRI R B R0 SRR Ll —4e
HEEESHEE > BEEIIRE R - BRI AL - RE
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s RE R LT -
3. ENWHZEHLE  SHEREER > WRMEREREAS  RKEEITE

BIR(EFEREN - fHEEN) - EEEEEAN R)FME - R -

RS A A DA SR RE= - B DIVEIS: > GBI - 20
B ABERAL - HAREHEEhRE IR th 5 ELUTA 012 B, - A Eh iR Ay &CERtH
EEGERMSFEES - REEFRABIEGOCHER 104 47 H 16 HXILARE
wh o EENEWRHERE - PR ERECE S EME > BRI
S ERHI RS TS B7ABET  SEAFENENE SR EER
iR A PR VB R E R AR E AR bR S [ 2 E K
MERARAANE > LUER [H]85 22 P 56 H R bR -

(Z) BFEHARZRK CRIEPI 25h0M%

{ERalk Waseda EMS Demo Center 7 #A8f545¢ ~ Gt forsatE - nIIEREH
REEAACEAEFT ol SR ERAY S = B T IER  RHRE A & T2 07 iy
W% - BEZAH AR E L ERRLL &8 P (HEERAY R EAIEE RO FerlEhcE
MRl ERE RSS2 EEE -

BEAIEHEMLEREETT  LHEZEEGR ALy CEEER - &
HESHZE .5 FTU(Feeder Terminated Unit) - {EAJ5 2R A4 power flow —5% 21|72 FJ
PRI e 25 Bak i e EERER 1 - IR FE R AE 28 E el PR R A & a2
FHEC s B E » R 2 FIR A AMI 2R - RILVEBEE EFRE
EEE AMI BFERER AR FERIRY Rl e AN AR B s - BRI E AN

FC EE 4 A (R 2
AR R A DFAERE T
FTOKHEEEAYZ o K A S
SREEEInte I E S SaE Oy S
B EEL ] P RAGAY AL
e AE R N EE SE RV R R BT )
S REFHE RS =% » Big Data ~ Open Data Jz Crowd Sourcing » fEEE 248
PUE SRl = B i B E F e dE P e B 2 35 - fE 8 RN R B =
A7 — SR AT N LU e BB 2 AR BRI
1. HBE=#%; : BigData - Esgator ~ C2C -
(Esgator = Esco + Aggregator ; C2C = Connect to Customer)
2. BE=4 : Power line -~ Data line ~ ##$ H B0 Y HR—(6:47 (Sentimental
line) -

o a k~ w e
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Hrr Big data ELFF4E#ETTH > Esgator RII{EIHTTREFEEE » C2C HIfELEEL
FA 8 B e R e o T RS o -

588 power line L F5 » {H/Z LA power flow 28 [m) » BRAE/ARK —TE &4
[F]FY > o] PR 2 2 E w1 Y power flow & & B8R 2R EE 243 ; Data line FI|22 2
— (A > B E T HIE(EE AMI 2 BBk 52RL - /1 data - EEFH Sy
) 7 2 ] HE S e P - (9110 7 &2 S B S Public or Private z#EH - Big data
FERAYTRAL ~ 1T BRI R E TR IR T o AR PO R AR —{RER » AT
£¢HH Big data 1Ak K. Data line 7 545 » 5 F R B & BB B Bl E 78 F A% Ao -
AGHE A BEIIRTS » $25- (SRS MR s S AR BOR & e <~ HE
(o

it A A B AL R E S R e ECR e BIE A A&
Z HEEN T REUL R GFRN @
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SR hF

(—) 08/30 EHH : ShFZGTRIGRRFH

\[\¢s
4
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GEBRET - HFEKE > NS RNERA

) 08/31 BHA— :

(

¥ ¢

HE

BT §
-
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(2) 09/01 BHIZ : REERRKEGHR - EFRAERKSERE S JPower B
THRBK ST BRI A
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(Id) 09/02 E2E=
1. EESEREH Power tHRICRTHE B e s IS H &
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(1) 09/03 E}AIY

1 EWEFEEGE

kB K AEIR R AR S5 R O IR H B 48 2 PR

-
REfEREHRETORA -
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2. WHEBRRROENERDARE CRIEPI AHE LB IEME AR E HAER
FCECERRR Kum e I el B -
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