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'l
2.5
20 r:;- T e T -\
POy ey emieims (PNEO) . »a 16 1.6

.5
V0
o5 oa
0.5 on
202 .
0.0 s ma
-~ Wl A

w\'rn sty » (.'"\.' fom- Canatin U
2073 20'2) 20') 2000 20O l)()lOb 20100 Q0100

4-6 HEZEISHRIELEL
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. ReACT BIE(ZESHMIBLEIMT)
ReACT B2 A& 4-7 AR - o3 RS ~ FA Rl
mn[E L =ARHE T

Activated
‘ Coke Infet

Flue Gas Outien

inlet
Seb L

L L .
A=

_ anc-vims
4-7 ReACT JEEEfE
Staga” " Sesge 1" Stage’ Mt Recovery

4-8 USRS

IR -

JETERRIE TN EE A - B R AR e AR 3 > BV
b PR A R I R fE AL S 25 B SOX ~ NOX KoRE)5549) -
BT TA R BRI T -

*  JRHi(Desulfurization) : SOx ##it Fyhifi ik (H2SO4) 5 52 8 12
TR SRR SRR
SO; + 1/20, + H,0 — H,S0,”
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SOz + H,0 — H,S0,"
H,SO4 + NH3 — NH4HSO,
NH4HSO, + NH3 — (NH4),S04”

HittH (Denitrification) : NOx # RIS b B =T (LA IE
A N2 -

NO + NH; + 1/4 O; — N + 3/2H,0

NO + NHXO-AC — N, + H;0 + OH-AC

(NHXO-AC Ry {EiE MR | NOX HYEF L&)

FRZBR(Mercury removal) : SEAESR MR 12 E MR 1 -
TLE R R BT R R LR R AR

Hg0 — Hg0* Hg + H2SO4* — HgSO4*
HgCl — HgCI* Hg +1/202 — HgO*
HgCl2 — HgCI2* HgO* + H2SO4* — HgSO4*

" : Adsorption

P4 (R

eF IR B AT Z T MR PR 25 75 AP AR AE HLR I RE 7T » SIf2

EFARIR AR - AR 2R ERR(E R 400~500C -

s R AR TR IR B SOX 1& A FF A S A TR I P A4

JE M ETHELES S NNERES TTEAZE 400~5000C » HEFIR BT 477 H5E BT F
412 > HEEREZERBEEIERAA - FAERPIRHT

H2S04—H20+S03
NH4HSO4—H20+ SO3+ NH3

(NH4)2S04 —H20+S03 + 2NH3

SO3+ C(AC) —S02+ 1/2C02 (EMEEEF4E)
3503+ 2NH3 —»>N2+3S02+3H20  (&53#&)

Bl EE fmlE]iy

ARG & 2 AR R E & SOx > & EEHR - A

ARt B BB S 2N Bl o BT BRI 2 B o R i
ReACT ZiEMERELUERRFI 2 U AT - Bt ~
AT I JEMEERE AL BRI L IE R A
SEHREENER R 280 - NE A AR B B RS AR IS > 7
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PR R AN ED S MEbR MR 7R e BB AR T 5 ) 2 IR AR A
JE R EL SRRV A RN 2 s - JETERERAE 4-9 - 5
MR G MR B A R 2 N R U Z KGR {H 3R AT
& bR/ N -

MR

ReACT (%5 A1l FE MR TRRHIR T RE J1 AR EBRIE R Y
TG - BREE ~ BB~ PREE ~ RBROR KBRS 2 T (Bt
YA E HED 53 R ERRRER G A R EIRYREGT - DA 2B Fy
B ReACT FHEEFRIGHNEM ALY - 558E5% SCR 1 EP
EERESALELIRY) -

— SRRk < RBRBCREL R LL R A S SR A -
AFARE ~ AR M7 5YYE - ReACT $RF 2 & bR Fy)
M£E 52 (activated coke) » HH J-Power /\ 5] BL P 8L K EE AL o
B HEEFR AR (W RE ) E S E R ) - (HEFERREA S H
FARHIESS » B LLEGS RAIZR 4-2 -

* A-2 JEMEREREUE R IEER

EMEE 7 (Activated coke) e
B [BIBEIR/5-10mm [E[HER/5-10mm
I LIRS
A FiRI13%11x8mm A%
EbR R 150-300m2/g 1000 m2/g
JEE#E 22 (Roga-Index)
95% 70-85%
(Abrasion resistance)
iR HiEwi ~ HRA ~ BRoR Frok

(a)3 ik (b)#r HK
4-9 JEM:FRRR
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ReACT Fftfi & 5 2 7o MR ] /F Ry S By R I -
E H AR F A R R Ry SRS R 3 (industrial waste) R B -

ReACT JEFH

B T & BT - HAEEA Takehara —Sif4H RS [
ReACT i - {RZ fitisaii iR FH ReACT 1E BEE R A4 -
SN JTTH > 2013 A ReACT Fffa [ FH AR K T BERUIE RS
HIE - R RS RIS R b HARHEN EE TR -

ReACT KRB EH
SO, : 99%))
NOx : 20-80%
7K 1 90%LL F(BEETTREREE)

B A PR BRI B B i (R (o F 2 S A BRI AR 3K
TE 0 BRIPRESR - ReACT TS FH I IS bk B T & AR =
B KB - E RS e il R &R -

R

% 4-3 BT RS S R A A

SIZE (m) 1u 2u
w 38 38
De-SOx D 18 20
H 23 (59) 22 (58)
W 22 22
De-NOx 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
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B. BREKIREINGG

F A S 85 = NSRRI S B DUR AT &I 2 52 2
A S MU A TR 8% - 40

4-10 » DAPHPRIRE -

4-10 B B

C. FERFEHHA

RREEEINEE S B R B Ry JC IR E TR IR WAL = 7] BT B RRFRE T E Ry 7K
JEBREHY BRI - R AT B ERGE /R Z B AR TRIKH]
AEREIKE » Ry T EAAE KR AR SR Rt a4y - i &
SINEE ETTha B - AR KR A B A BE N H SRR BRI AT EIL
SRR E M ~ PRATEESR A E TR -

(3) FEHE

% T BRI AT A E BT - Ry BRI AE B 1 BRI A A2k
(VSRS T e e SRV B ST R R A= & -
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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~ |EE)REETR

HHERFRRGEEREFEEES S AR 9 H 2 0 MFR H ARSI Ebe
(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 T2 & SOKW LAY —fe I 7 > sREL R & S0KW LLEHYHFE)
B P 2 82 - |HE BRI EREE S /E%tﬁﬁfﬁﬁﬁ?ﬂﬁ%%
fﬁxbzéz%fé?ﬁ%é&{% °
2. EEEXR(IPP)
HWEBEAER 200 & KW DL ES#EEE - REET RETIHRE -
3. WEEEE
AR AR E SIS - HE T E R B RS - RS E
4. RFEHIREJEFEPPS)
HASEMILFE EEES - (LU S0KW LAJ:FH o &l —fiE
NEFEE B  BR A RS 2R E MR P - BB B SRR e E
o BRKETHAREE

(Z) BAREIHELE
2011 4 311 B H AR FE /I 3 AR S i R AR BRI LR T

i K2 R R BE PH R BR FH A [FIAF% (50HZ K 60Hz) RS e Rl il S 2887 > 5 [S8 i
feal B IBOR > B0 T HAE IS E bR 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

1 F—FEE: - EFX 2015/04 Fax 1087 By 23 E KRN (OCCTO) » MiETT
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BRI R T - B R ER T > A RE R T A E R
HUMERF LR DR - RS R -

2. SHFPEEL - (FHEt 2016/04 &) $HENRBEERAES AE DTSR
HHE - FRENZTEEEEHEF © H4ERFEH] 10 KETIAFEM -

3. H=PEEL : (2018-2020 £ E i) HECREGACEE S48 2 PILMECEE /7 HE) - A%
FIZERE N EE A S A B BYRE - BUNZEEEES - SKHTTHSHAE -

(Z) BERBUTHESRETRES B LBk

2016 £F 4 HIRHVERSERIR  (EIE Rdlfpahley " 3338 - 3T AIHIRY | EalicEs
% MRy T S =R R - BERE AT EH e 2R
BESEERIERET TR 0 T - B I ERHVE TG EE R - B F I s
EEZLHBMAN RS R NILBUFHIPREGRHE R A R R B ey v e H oA
SCREY TR ~ QO ATHECR S AERE AR S BLE ~ 0l P B A /T - 4
MRS EE BN BB E BB A e ~ 4] 5 B R AR T S B R i
BREIRRCEE PR IREUR

ERFEE - fom B EE R RO S [E 500 KA EATHESHE - 41
HE ST A B2 S E R TEERT AT S HSIHEGHEE ARt
=PI K Bic Camera 55 » EREETITTIGE SR B S BLIEHEA T R
HEEAEE TS A E R BEARE T E SRR RERA &
HEFREENRIHEZITH KAV HPRE R 1 LIS SE R i R
HELT R AU EE T B AR RSt R ATt 34 & 7 SR S A B R A P BB 7
BUH S EE TS RERIEECE AN R Pl ER s R —E
BETI ) B EESH  MHERNEERERE LT B EHETH > =
7 B B AR S B R I
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15 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 . .
ransitiona 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 R38R B 5 A S £ (Dr. Hideo Ishii) & 5 a0l iy SH# L
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 £ 41 (2 Route A~ B ~ C = B s (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
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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
TR & S NG T > T2 LIRS RS 2 EMS Center SyHuly » #ET
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 855 = K¥H DRAS Server > #l[&] 6-2 75 & S EHIEAZEME > B2y
B 7/ E](TEPCO) . ADR {E5f5%3% £ A1 FE Aggregator ~ 4 {[ smart city 7 %f&/\
RIS RS 440 MEMS/BEMS/FEMS % » SG4CH 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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(1) TREEH O Z BB AR AR B 20 et

R TR BB B EAE ARSI - Waseda /e L/NEE T HCEE AT
fofhtes - LB IR RN TR FEAN — A FEEE SR 4) 400V ~ 200V Kz 100V 7 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 /e L Z st/ - MECEEES ERENVER A FEAE
SRR R 2 SRR SRS - bR 1 IR LGRS - Irse St e It
R HEL TV E  REREENFE 225 -

s Fuelcet =V Fuel cell EV/PH‘ﬁ &
ﬂﬂ% O ‘GGOL
EV/PHY Charger T EV/PHV Chdrqer’ EV/PHY Charger ) VZHPCS EV/PHY Charger § V2H PCS
1
11 "

~ Smart House 13 ]
| B 28 | o

ir-caonditioner

Air-conditioner Air-conditioner

>

Photovoltaic+PCS Photovoltaic+PCS Photovoltaic+PCS

Battery Battery

A simulation system for power
distribution system control
|AN_5WEI!)

Voltage control in
Waseda U sity EMS

6-3 /Ré L ZEG TR
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CRIEPI| HES 3w

9 H 3 H 4L CRIEPI 484CH £ 7% 1F {# (Masahiro Kakumu) & 3¢ H A8
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 F
[fE | BItERE | AREEE 22 sriEEiE 8 sy > DUEMtEETIN A S F
Hit | (EHE | (MR EE
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TE it

DUE RS [ P nlE s cP TR R IO LARRES > R A&k
i FF el D B - HEMA R SR B3k - HATdkatA = et &
M e R TR R PR L FH BB R -

sV H

BRI

wEW | HAFEETR O HEZEIEER - BEHA S0 B g i
[EifE | DS > IR EEHEE RV HE - B AESEE TR -

& 7-3 103 R THIEAY

(PG ) P HEE - YiAD%s

AL 103 FEEARE [ FEIEME - EH VY
HEREHRE D 423.7 BEE

FHIRME(78 ) 1324 85 | —

IR EE(H (68 4F) 12 85 2,826.1 H kit

FAS AR RN 5
202 & 2558 ES |
FHEEHE (77 4F) KLV 103 4R B s R R (S i - 2
Ze FE R SHoek H sk fin 313.4 S5
EE {EZREE | 145 F 3.2 EEE
K2 e (80 £)
o | R DR | 1,308 F
23.11 E kT Ik HHME 143.6 EERT -
(76 4F) (103/08)

104 FEEAELHTHIFR KEHE - FEMESRETZE - 5 AFnETE
EBEEN > 5-8 HZ AP 28R 2 206 H) -6 76 H) 41 F(7 H) ~ 161
F(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
#EITZEF BT EE T FORGETE - HATEHE 101 A 56 525 1%
A ARELE T EHETT > PR BUPR B B3 B A EREAE OpenADR2.0 F Ryynaust#|
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
AR U RE R (AL > B¢ AR IR el R B CO2 TR & skrE Y
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
Bl 7-1- fit 2015 ARSI 111
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 T ERSTT - BT TSI - 58 - Rorist -

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
hS.‘.tart ﬁf ad Start of a
; our-ahea real-time
Preparation market 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

B0%HYHIHIEEE » I0AF 10 FEA £ HEE AMI > Hft 2011-2014 FFHE T fH
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PIREER EHYSC AT - BRI PImAv R T E R 2012 SRR R R
e P REERETRE A U A LR P REREE A -

51455 [ B 1 5 0 2 B85t S0+ 401>500KW (9 F
FHEENEEE 172 5 K i35 (Negawatt trading & Negawatt Market) £ & & i #2545
(Load Adjustment Contract) » $1¥%f 50-500kW A F#i8) DR aggregator TS - #f
<50kW DA N PRI EHEREER REIREEE - D EaE H R E 2
17 b aggregator f SE(EAVE /N (R FIVEEERE e —RZE [t
WHAT 2 AR B R Y ) B AR 2 bk = THEE R R Ry AR SR AR IR BUR Y — B ZEaRE -

B 7-2 Ry BB H AR P A B E RN E SRR T HE R
1F 2024 FamEiSEEEsek - HPURGEE JITE 2020 F58 R B i Ry TRER -

100%

g

©

o

= 60%

o

E i — Hokkaido Tohoku

-gg 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 JEIEHAMEREEH P AR S E RV EIER

4. PREERHARERY DR HRNEE
FERERBOREAE FIT R ISHACE S48 7m0 B an B Ay TR H A

T B NIRRT 2 B A RS RS E R AT R e AR RE TR Y PRER T4 -
AL AR A A RE AR R B FR B FERVIE S - &y H AT CRIEPI #5E
My —EkG > CRIEPI {EfES LA 5 P THUMH AT Feat S BT
(1) ARCRAWAEN T E RN AR IR
(2) FTENIESEAIAR G PV X B HMEMTFE
() HMHFENIENE B2 2aVE T HEGTFARZES - HEEE)
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5.

HAFRERE S ERIRREFonEES]
(1) RENEZIHE

B CBIERE(NERC - 2007)5 5 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 > HIROBIEM TR AN [EPEE R DR (B B AEIHIYAR 2
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 - FEEATTE

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 B B 7 8 S FERVHIG BLESS 5 4 AR
miatE Edlo AR
A. Keihanna(Kyoto)

a.
b.

KEEHY PV #E (1000 FZEE)
Nano-grids A {52k K
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(3)

c. AMEEREENEESE e
B. Kitakyushu
a. DIEEERMELAGEFER
b.  HrEEJR(10%EER(E H)
O SONERIUNSEEE S TR B b ke =

C. Toyota

a.  ARERNZHEEEATET0 F2REE)

b.  AREAEREREHZE

(O (IR EL TERT
D. Yokohama

a.  KHEIEH PV ZE(TMW)

b, FEE{EE/EEEE(4000 i HE)

c. NTRHVER AT

b EAFER#hYN - TRHEST ST B E T % K Efife 2 Hla B E#
(R

HAERREE R EETEE S

Foe BRI REf 2T E M AERIAY 75 8 S T %K e
SR R HIEUR A B 2R B bR R R B E M H Rl 2 2 MK
RER  Hh B RavETE - EENEE - TEEIMERET
5 J CRIEPI 2 e BARURFHHE S A8 7-4 » ST B R — R ER -
PRI DA & PRI 75 & S B Ry et oy - B ER &R LIRS #E (8 (Time of
Use, TOU)EC B2 2il& 88 {E (Critical Peak Pricing, CPP)E fy i - H.ir
B 52 45125 H NEDO(New Energy and Industrial Technology Development
Organization) F 2 -

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

- Funabashi
4 Cities Kyushu Area Not Specified e
DR TOU, CPP TOU, CPP TOU +Saving  TOU + Saving
WELGLEN (Max. +540%)  (Max. +530%) Request Alert & Advise
Summer, . Summer,
Winter Summer Not Specified Winter
18.1-22.2% 2.2-9.4% 7.6-11.6%
GRS (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 HAEERIEEEIEECREEE
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(4)

Usage (Whih)

ST 4 {I'ﬁ‘giﬁkﬁi HEFTLL TOU+CPP 2 75 & SFEE - IS

I A 22 e A HRIE H & CPP & (B AL = 5 R I B B (Y 5.4 (555
A1#E Kitakyushu 7 Keihanna i’jTﬁ_é@JZ’j 20% 7 JRMETHEAAER A& 7-4 -

BFEE A F) B EE )N SR S A N AT
R AT TE%&EEE&HTFEﬁ%fE B & B RIEHNRAT R E
Y - o H AT ER FHEA K 20% - HPAE 2 1300 & - 45E BIFHEE
HIEEER AN @ E—ERFEE » /£55—J7h > CRIEPI 2%
RUR#E T E L —% TOU 454 HEMS g fRfE al& s nl ik NEEE
TEATRIEITHLY 10%HYRIEHME K2 10%HEIRER = » HEMERS
BEERECRINSS » R HSFEA F Y A G et - AN E =T
app ~ ZH IHD EE IR ~ Eiltaes - BA B RUEHE K 21wy
ERE R *%?KPEB¥E~T&E@%%?‘€%L*H M R EE R R (R

Ae)(E &R E M0 aTR AL - $2 O SRR ERSEHR

CRIEPI Z =R FE K IEHE

WA CRIEPI 7 (2R 75 & K FE GG T 16 R B B P ESEA R (0
SNAIEEA - T E R BEAY o] 1574 b R B MR AIAE FE AR T R4
R EFENIR IERRRE - HalE A P45 500 & > 433i4H D(XY 130 )
D4R 2 34l FE fE H a2 it » 1855 340 - A4H4Y 116 = > $2(it
30 73 §EEHY 7y SR (BN EUTRRY IHD(In Home Display) » C 4H%Y 128 = » L)
B4R 4R B (H+IHD+ A F BB 3% ;v E-mail $2F% - B 4HAI[EIRFEA 30
oy o 4R B (E + IHD+ {28 F 8 e 3% e E-mail $22 » £ 5 2= 2013-2014 4
2 ERsE R ANE 7-5 Fo o

800

Group A (30-min. tiered rate + IHD)
Group B (30-min. tizred rate + IHD + Report + Alert)

Group C (Conventional hered rate + IHD + Report + Alart)
Group D {(Conventional tiered rate)

Pt

———

-

400 0o GO0
| | |

300
|

200
|

0 9 10 15 20

Time of Day
& 7-5 CRIEPI (352 75 & K EMIEE Falinss 5
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FEK i P BB AR IS IR B > B HL 7o o0 iy AT A LA B R MR - [RIRF(E

(& 7-6 FEEFRIREURA RAERIENR(E 2 ANK) HAE PR

BIRERCRIN A $2 T 22(2013 £F 4.7% - 2014 £ 11.2%) > A 3HEER5E
PRIIEE H A Bl n] 2 B E (R 5 B EE BRI RV EE B 2% -

Average Treatment Effects of Group B, compared to Group D

2013 summer, 1% term

2014 summer, 1% term , 8% / 116% **
2014 summer, 24 term ' 76%/

2013 winter, 1t term ) 10.9%** ’
2013 winter, 2°d term N 13.0%*+* i

s - 4.7%* ) Energy
1** term, Yearly-average 11 2064 saving
2" term, 11 month-average [ L 4 A rate(1cWh)
-10.08% 0.0 100% 200% 00%

Note: Toal began with 227 participants(1* term members) from 2013 summer, and the remaming of 267
participants ::E‘d term members) joined the tnal from 2013 winter

7-6 ZRIEANRBLETRERCR

(5) CRIEPI ZHHAKIE AR HRBRIETTE

FR{EZSL » CRIEPI 2 BLHEUR FE R A (MET) &R At 2 R =
M E TR B S ETTZE - FERGHR AR T H S 2013 ~ 2014 8 H ~ 9 H
[EIAETT 6 FEIRME 24 (ERFE A = M P 4 T EREZE 38 B BhElE, - Ry
s R = B R TS B S PR LA B S T

50 1 2014 FAES BRI OpenADR2.0b H#ETTHYERZRTR %Ji T
guatE] - FIE 10 38 ~ 30 7 K 60 srsEfy R EHINE - 28
AMERYFREZ2E 10MW » HL[E 2B E AR R {8 ] (TEPCO) K DR
Aggregator - 71 Marubeni-EnerNOC Japan, Schneider...... = i [ER LT
A TEA[E] Baseline HYE&ES -

1 it H A FE R AT T3 A R SR P Y B B 7R 5 S 5 2 M
&S - GIBTNEIR D TN B B 7R £ e V-5 SRR R SR
I PUENIZR H IR BT RSB » RIBTFHEEHNRET - 12
{HER S BTy B 25 0 m] S i R A o A

CA

(o) AMI BB
1. aEHA AMI ZEFL
102 4 6 A BB EHF AMIARE(FSE(E 104 £ 6 HJERHE
24,414 ) - HHIEEML 2RI 60% - (KEE AMI HETE SR —& F Z SR
2 RN ~ AR -
AMI RECEE 240 E PRI - HATA DU 28R R E )
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1)

@)

3)

(4)

(5)

(6)

()
(8)

©)

HENERERFTE « 10271 L AEH 1 HER AR EEAEEMNE

EE TR A TRASEE -

IGRESHFEEE © 103/07 Z i B 1 AMI 24t B EhE R BB S R E
afl > FRPGIE S 78 HEBEREM - BRI HIHE -

103/6/27 52 BE AMI i BI &0 40> I 5 103/12 31T e (FE -

B 104/02 - [NETEaxfifEsER A R BT84t 15 fF > E1rHlE
{TE A -

BRI 2R 101/9/6 S (LI FI A = BE AMI RS & o =] 2 A =R
EHEE 1,170 EJT

103/6/27 52 ke BE AMI B &5 24> I H 103/12 3Ef T = e (FS%E

Bl 104/02 > SEAEApEZ 10 £ - 404y 9,279 EJT -

IRV IERT RS R FEHE ¢ 100/12/23 Bkl pr 837 AT A A B 2 i BR

AMI R HEERE - R SBRMETR R P B RS -

RIRFE R -

SEFHH RS © P Z &8s (&5 15 srs s dEEht) - ol

feft 2 AR R R R RS2 H RIS -

AMI GGG REIVE B 2 R EEA - B B sk B l& 2 HEMS
I 0 K AMI P FIEE & A EL HEMS 456 » R EIs 2 i EE 4
BEENEN - BYEAGE - DIEESICEEEE -

B AMI ZEEY - fils - EEREEEA

1)
@)
(3)
(4)

K EF Smart meter fFEETE > AE 7-7 -
{EBR (<50KW) FT FRF Y 2024 4F 2 i i 5E Ak -

MV Kz HV 28~ 2B E5ERL ©
HP MV & RV fiFE S HAHEEL 64% @ SlEEEEEL R

(>100kW){5&" 60%AHAT - FEEE LR H AR SEAHERTET S -
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Demand (Consumption)
825 TWh (FY 2003) Number of | poployment completion (FY)
EPCO LV meters
(million)
HV/MV large customers v d
3321';‘”" (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}"\"h (50 - 500 kW, Hokuriku 1.8 2023 Completed
(23%) 700,
/ahm“It 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

H4 AM
1) #5

Based on FEPC and Smart Meter System Study Committee materials

7-7 % & Smart meter {fiEsTE
| ZGrEarHRE 24t 2 BaR e
YETHEEAAEAVE N - BRI - AR ~ TIREER BB

LR

) 1R

IR R 2522 & (Smart Meter System Study Committee)Hy

HE > ERENMHPER 2 EREREENE 7-8 > Ly =k
Route A » Route B > Route C -

>

K5

Route A AMI(BL57E 1 5 5 AH [F] 294 1 5 (S 07 = F s E AT 5E S
YRR > ZZA5LL Wi-SUN(920M) ~ Wi-Fi(2. AGHZ)SHES HET 715 i &
TPz Erpes/ERE AEAAERIDL PLC 20 R B[S 4
{E RS e ER 2 maE s -

Route B : FH 4% H HEMS 77HY smart meter 2 &k » [HEBLVEF%E
SRR R A E R ER(LAEAHA LT 20) - E iR
ECHONET-Lite {7 E{F f HEMS #2551 23 £ smart meter 7 3/ 7E >
{H Route B 2 HEMS #%& -4 5ER= -

Route C : Retailer K Service Provider &8fH3E AMI ZEfEFEUH F S
B P EERN - DAE R a2 A
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4.

30-min
usage data
within 1 hour
(best effort)

Issues under discussion
Saivice * Overall: Procurement, cost, interconnectivity, function expandability, cyber security
Retailer  provider * Smart meter: Deployment plan, installer, start of operation

(3" party) * Route A: Transmission method, communication success rate
@ Ej \ * Route B: Transmission method, operation guideline
L . ~ * Route C: Service application and frequency of information provision

@ % \ HEMS [ (u(.mishih of peak demand
/’ - SRS
= J ~
g Y | EV

PV - j N
- . e e
Usage data Data request @ s sualization, n
'evcvx 30mx'n|, T l OndP"‘angl - 1
‘.l'::nonneu/conv‘eu, ' It’saggdatﬁ o
T&D company) mmwmm"Smart Mwém ‘ %ﬁliang Bess

. Customer——

meter

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) BRiEPR RFP(Request for Proposal) /5 =1 T %F’@ R B A S T
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 }Egﬂﬂp[ﬁﬁ% °

LB EEME> ICT EatEss
B FE R LR 2 Ba12e ~ EERERHIES (SVRISVC) K AL 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

W3R

(1) FoRimare 2 MR - AiE 7-9 > BiE 2 eiiae GEalIaG) 2 5
G2 ~ IP-based Z i e ARV EHEE ~ IE /T ACEEIR A5
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TRELEE S < e 28 itieY solution BH5E -

(2) EARGTIRERR P EERIEA R RPN E . 10 B site
survey B5¢) » EFERY EREE R AR M IR - AR R T A
A% ~ PLC 4gp& 3 sl e R 15L4EE

Customer gateway

l©
g Appliance control,

Meterlng EMS, etc.

Service center
Distribution control center

Customer

f Substation

DR program
Distribution SCADA

& 7-9 FHKifiZé s 2 AT

FHE A (Customer Gateway) 58 %1

W& 7-10 - EIRBEEE R K HEMS 27 M ERWSE - ILrEEE 21

AefHal

(1) (EREEEEEE for utility F IE(HIER -

(2) Utility JEFIE B8R ~ B/18 8 R EHE BMEE ©

() MMEFERAIHEER ERE - FENE - HPRGUxRHEREE  J&
L EM R 10T JERSE -

Smart meter
......................... Inverter

Switching (Appliance N
DER, Demandy Applications

.
.
.
:
.
.
I 1 l Appliance a
— Monitoring & | &
Control .
=
- i
ustomer | 2 V=g PHEV/EV
Information . —

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

B 7-10 A4 (Customer Gateway)ZE & =T

= eat-pump
Water Heater

Private
Telecom

H
1
.
: Dlzconnet;:t;’ Metering Distribution riomiondl
' onnec Unit Board Photovoltaic
I Unit Generation
Is i { essdssssssnssssnnnEnnEnnEnnnn
-
’ : =
- -
- Meter Data a
- E - Battery
MACT) - I S . S—_
J . Energy H S,
ili H i A Other Air Conditioner
Utility E SEREANG, Customer
H
-
-
.
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0. AMI Bl e ERSUR MR R SSEHIZE o 0 7-11 -
I

J,w Wind Jgxnwer EFEH] ?

Commercial
customer
Power company M = PV
E Load
C o IO
0 (2 Smart
= PN
) meter BENIS
- I controller Storage battery
Co --.-
Section - |
Fiber/Rad
4 switch L L\-er-/_a Iol i
bt = N Residential
Service provider Pole-top 2 BB B
transformer | —  CUStomer
o Internet |. . =
?J ] HEMS PV
Weather Countermeasures e [F=1]
information

_a @ : Encryption
= o

Smart .l 5 =T
. meter = =
- :Firewall
Mobile terminal

= &
Load
: Authentication

PHEV/EV

7-11  AMI &l %7 2= 59RE R b oA R S TR oe
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(Z) BEERHHE

1. REEERERSAE
A RETR O T AR R TR RS i 2 s > A HAS TSRl B
IR B P A RE R SR B RS T E AR B SR BN > 05k T-4 - £ 75
= 7-6 fiR
2 7-4 2014 F~2017 A REIR IR B Rk &
H = MW
i 2014 £ 2015 4F 2016 4F 2017 4F
2l oo | B | omg | Bt | om | Eb | e | 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 | 4074 | 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
| 263 1,200 0 1,200 0 1,200
® | 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 FEAERETRSE ARG ) HETTHI(2009 ) 2 A RERAVEE R E

QEEREZRE - fERR

VM B ER O BEEYE
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% 7-6 2008 % 2014 & P A RE RIS E A R Hi MW
i) KRG E HoAthr
R qast
= BN &F = R & (/K1)
2008 132 114 246 0 2.5 2.5 1937.9 2186.3
2009 179.8 167.1 346.9 0 55 55 1936.9 2289.3
2010 249.2 222.3 471.5 0.53 6.47 7 1977.4 24559
2011 286.8 2315 518.3 6.1 38.3 44.4 2040.7 2603.3
2012 287 298 585 10 1225 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
&5 1708.4 1701.9 3410.3 42.33 869.27 914.6 14136.8 18461.3

FRPTAEETERE IR 45 8 1 T PR AR R B L A R
FEMACBE M B HRBAREN A BRI R EE
BT LU GE - SRR B A S R B S 5 .
SRS BA TR AN R EEREY - SR IREAGHES RN - X
AR — G — R B A 3096 ~ BfE Y PCC B IR ThR
BT 2,506 I -

PR P A R GBI B > Bt B T s » WA R BRI S0
BT g 1T BT -

x 71 BAERRITEZE A RITE

s
4y | 18 AR fRF A
M| H
B | & | /rHlE&ER DER PRS0 A B R = R R AR S - DA
77 | B¢ | (Distributed Energy AP EE -
i | 28 | Resource) & #H AP AR | M - [RERERRTEES
' | B | HE#aE e 2 DER FE#{FHEESRES
s | DER s Zeg i aifnF | DER S EEEBRANNE A
K| R 2 1. B st 2 Rt DA KRR & -
fi] 2 NNEERR ES
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i

% | # | DER AN ERERRFERE | BEEiFEME RS R RAEHE T
& | B2 | JJ(Low Voltage Ride 7 2NN ISk Sp e SHIIE D Lty icE S
% | B% | Through - LVRT) - iff&dy | NESHRIEEEmEEORS - HERRER
& | B | BREEU B I?cr@c?%ﬁlﬂz » A BB IRV SR R FE 5
T F 2 o LB BRI A Y 07 s SRS
K LIRS ER s i (25 IR SEMI
A FAT BEAEFTHLE BB AR A RS R 4R 2 5%
5¢ f#) -
(<5 2. DER %%DDE‘@&%E%%E@Z&E%?DBB%E*
22 GREE S MY AR e B S T T ACEEE
PRV S AEAHER -
AL | xofer o DER IS 2 | B4 — 248 - faE - HUEE A
5 | AINEEER DERZA T | FFHIEE L4 FES R B B4 i e -
| FEEAE(EEDE ? HEBEY  EEAEE(LNBEA R
i FEER - EEEEB R mEEEE
Z i Pimtl e UIRC & - WA EHE
AN R G AT - DUESE &RV
FERCE -
(REEAY © TE BB R RAVECE 2451 » H
— BT ANERE R B T B A T AH R 0 EoHR
TEHIIET ] Ry B8 ) S 4 B BE 4 R A =
(Grid-connected Mode) ~ fIl &&= (Islanded
Mode) 5z i T =0 &1 FTaH Bk -
B BF | BEINFAERETRGIBOERL | S FEYMNERE T SRR E E R AR
WO| R | AR PRERER EESME R
& | A | BRI R ?
| 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 RERKEIER RO LEIE IS TE T 21E3R 7-8 (f4
BEPHEEWEI  AESUERI AR = ERA SR 2 8 -

& 7-8 FAEREIROHEA B Kt E 5

AR st
frEpET N TR
(kW) [EE frE s g
0~ 2 S0(E=THEY) UL

50~ k¢ 100(=TEEY 1,050 TT/KW X S5 5 75 &
(EBE(600V L F) B 100(ETRE) TN B

100~ . 500(Z=TE%Y) 1,470 TE/KW X S5 75 &
= EE(11.4/22.8V) 50~ iz 500(Z [HAY) 630 LKW X B 25 &

fak
A7 1KW SE{E (D) 103 FFEGHIBAE TRZE R BE (2B I3t 5%ttt
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 1 A R T S ) B (P M R85 Rz [ P ] C O, T Y 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
H H AR (F R e B E B LI P HYEE S -
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1)

(@)

HAFARER 2030 £ HEHE
H AR RETRECR BLACEE RS 4 18 S SR R 2L S R A2 A
EORHIIRS] > Pl pefE B s & baals - (HEIR(E 2012 FFR 2
HEERGIRRR - (EIFEE SR AEAAE A BRI 5 s EE SR AR b
¥~ BEEAIEFT - BiRE BT & AR N 58 - SRR R4
FE > FHERCE TR 2 E H B AP IntR - AR E RIS > SRl
BRI~ PR fEeh o

H AT HAAE 2030 F5T MR B 22%~24%HT HAE » Hf
PV {5 7% (64GW) ~ & J7 1.7% - Biomass3.7~4.6% ~ HZi{5 1.0~1.1% -
7KI74d 8.8~9.2% » AHEFNGEET | 2030 ARG G EXREE
14 5% (L EA (5 30.7%) » SEES & 17.25GW > PV {5 8.7GW K HAE »
R AR IR AR TR M A TR E BRI - BB AET 8.7TGW HIEER =
HIE - el - FEE(TIL A EREAEFEE -

N HABEE  FEEEIE HAE #HIERECE R 2 il
TRIE B H DA 3 HASHH 2 B0 A A w40 e AR AR A A S Rl T Y
BRIFEE - SRR EEAE RO S ey S B & ) 8 LA 1
5 /7 (surplus power) ~ {#i F %5 & 3% (reserve margin) i & 28tk (Fault Ride
Through, FRT)fVs&RE ; {FHRCEEAGRIA e B E) IS, i (Islanding) Y

2EH

AR °

HAE A& ERREEER

HA% 2015 S FAEREIRAVO RS A0E 7-12 » Hop PV ZUi#(E
FIT(Feed In Tariff) e 5 (M R EUREIEYS) - 4 7-13 AR > >10KW HY
PV EREI R i R E (27 HIE/KWh) - <10kW Yy PV 5547 33 HIE
IKWh YRS - NHABERESRGE > 81T PV 2 FIT - [N R0
FEL HIRMEF PV SRR B BAGHERHIRSERET - [FIIFN4E battery
IR Ry el PV BERE Z — 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 AL RE TR IR (EAS
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3)

M less than 10kW
W more than 10kwW

Average electricity
10 4 charge (home)

2012 2013 2014 2015
FY.

& 7-13 HTHH PV U {ERS

EEBERIGEEPV).Z FIT &R 2015 7 H~12 H > /NGy 20kW
R TEAIHY By 6.6721 JT/KWh - {12 5 e P4 F B BR {H (59 2.88 JT/kWh)
HVIELL T > BTTEEA PV BREZEEIAA 2 - SR ECERE AR SRR
KRB - LR EEE A AR ER TS ZEENTE -

ﬁﬁiﬁﬁ%‘)ﬁ(DG)@?\%ﬁﬁféﬂ’ﬂﬁﬁ%

ARV OF R BT BB 4E P T AR A R RE L AR Rl Ry 5 B BB 2 T IE
%EEI’JTJE%Z TEREAS S HACE RFHIRCE RS ARRHVEZRE - H
ATRIR > (8 7-14 R HRIHY A PV GFREFBCER AR HY B B -

SVR (Step voltage regulator)
- installed when D L. length

more than about Skm.

e 6.6kV high voltage distribution line
Upper Substation /: A A / (3 phases 3 wires, not grounded)

System @ — il .

Y Il | | il P | [ | m
66 to i L R t - Sectional
500k 100V/200V low switch with

voltage distribution Comm unication for sensor

Line (single phase sensor and remote
3 wires) operation of SWs | |
sav] | @ PV
100V 200V

Tap chanaing 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 HRIE R PV BRI AC R SRS 2 BB

WIE > {EEEE AT T2 0VJH N E H B) tap changing ] DAERER — 2]
EAREE R - PR AT HURGEGE Skm (YR AERE SVR(Step Voltage
Regulator) » {10 88 8 ER 25 175 1t T8l J7 =\ FH%E tap H:WJ H A R FERC &
GRps B R ENY 3 {730 HARBR4R & BN ASE A B RR AT sensor K&
EEBARA - M B A R AR DAVE Ry BB R EE AU CHE - E%J%IF“ HAEE 2
EFPRFIERER I B R E T 10126V [ 202420V 2 #E s fE 508 L&
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Z i B R S R SR AR BH A FEBERY£2.5% - BEA R EIRYRLE - (HIRIE
FH = i B R AR T 2 Y R A — 2L -
LU S BRI B R B AR RE TR G P A2 Y 2% TH B SR AT

A HEABTERINER B K SEEE AR R

WIE 7-15 - E/FE SR AEERT - HNGESIEPTELREE R
i B R A AR ] > (Rl > E B E BRI R SR A B T T R ik
EREAVIEA IR LR DM E BGER%E PV inverter 7 TR RIEEE
HAE &8 KB R ARG S PRI ZE Hal 3 fHLR s e B R U7
b 0 TRRHREK PV 2 inverter [E R D NEEREAYIIRE » DA
TEE# M B SRR BB R AT SR T A oA > Rk eT L it 4
T 4H & R B B R AR 5 1F o lic BB 4E 22 iy g
EE

S

. eI N
Substation l-' =8
| [istrbuetion line | "

Y . :_l - - ‘. everse
SR '{?ﬁué\ e

X

Normal voltage area

Under voltage area

[

7-15 WK E I REE

B. JLERIE(Islanding) iKY ZE 2 5ER

HRRAR CB(ER as) N F i s EI Ep A S V)BT > A B BRI AR 2
BN - (B2 - EA PV SUTHEUEIRFEH CB BBk - 7 DG {/5FF
S EIRHRHE S e - e R AC ARSI EE T B A e 4R > S AN B
a2 EIEE - FR VA A RE SRR - I pdEE ERIINEE 40

7-16 A7
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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 BRI S DBl - E R AR LA TR E & B B FRERAR

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

Demand '

Minimum Thermal power

Base power generation

10 " 12 13 14
(hour)

7-18 PV AR ) 2 R E
3. HAIBAEIR(DG) S AR A
HZAAE 2006 8 A {772 (Japan Electric Association)fR#5 " 88 F % F
flrfeste | 5" OHEE ) s B AR AR Rl S5 DR AR - M R 482 & (METI)

BT o BEOFEEREEL AR - HEARESOT ¢

(1) NMIFERHMH B HEERSEE K E S mE 2 A BRE -

(2) MIFEHR—MRGHEEN B LD KERESH AR PSR AR
SUE
= 7-9 S HAR T GRERA [F B BR SR P iR e Y o R B — P P e SR
BN E M FFHRE T IFHE -

*® 79 NEIBEBEFR L HHEHE

Classification  of Type of Capacity per Customer | Reverse

Interconnected  System | Generator or Generator Power Flow
Allowed
Not allowed

Low Voltage Distribution Less than S0kW ( , od wae

n case o

Line (100/200V) as arule ,
rotating
machine)

High Voltage Distributi

Lilfe ( 6(630(2)1576) 1SHbuton Less than 2000kW as a rule | Allowed

] ; DC Source
P High Volt ’
r_1m'f1ry . N . onage Rotating Less than 10000kW as a rule
Distribution Line . " £ loss than 35000V) Allowed
in case of less than

(Over 7kV) Machine

Spot Network Distribution

Line Less than 10000kW as a rule | Not Allowed

(22kV or 33 kV)

High Voltage Transmission

Line More than 2000kW Allowed

(Over 7kV)
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1)

@)

3)

(4)

THER N BRI
DRG] 5 2 o B RE TR AR N R Y 85% & Y= B/ NI B
R HAGRA inverter - DPRNEUEANR 95%

ml b BB A PR A
SEEEIRE N JH<5% o B —REEIZ N H<3% -
TReGEERETIRE

A. EHIBERER R RFERRIRGE
B. HEMORE(E SR ERY)
C. & DG ffEmBECEIRERET - B sE L Bty - DG JAH 721
R (Vo) g
D. BhiEIlEEEiRE
> HFEER - (REER - SRR BRI RS
> Bk EE NS EE R
> EZ(H DG Ol 2 (REERC AR > AN A E B
EHITIRE
Horp s =S I T RE By - AR AR ED (O] SRS B (A
=UGENER ETHMENE - EHEILEEBITAR | EHIRES)
BN S SRR IS BN -

BB ZERThAE (Fault Ride Through, FRT)

T BE A5 A B R s R R R S SR S B i S L g P 2
FLAE T - 1F 2016 FRi1 fz 2016 1% » PV {E{FH5E 22 BEAHARES S = AH4RES
R RA N ERYERRRE FRT 28807 » 4E 7-19 - fi40 - & B4 Ak
fEIERE 22 20% H 748 1 Ph##l (2016 fF-DU1%) - PV R BEAHEE R HA
AR Z BE ) Wk 7-19 A2 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 -4 03 [ Continue
E 1sec. Continue S 59(3-// operation
= operation o Continue
0| 30% or gate block & 30% operation
3 — g- © ° — opgate block |
Time Time
[_Afer2016FY. | [ Afer2016FY. |
Continue YT/
% [~ operation g, 03 [ Continue
] 1 sec. Continue ] sec. -~ operation
= operE;tiobr: ) 2 Continue
5| 20% -~ or gate bloc 5| 20% = P 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 E M FE( IS R AR E &I JNHEA 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
(1.0HZ) /
Rated <, _ .= Rated
frequency o cycles frequenc
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 fiIRE 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 ZH#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 &EEEMIMEIRTE T WIREEFIE I - PV H I AZEIIR

#ill 5 ARG ES (METFS 2015 4 1 HAAR PV 2388 R AERIA

T

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

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

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

(2) BRAGHHYSEKCIAEERF PV ZET]
EHBIFEB AT K 20 KRG LL PV B RIE I 2 i Sk
P RED - W8 7-22 > K CRIEPI R 7EH%ts - 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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Upperlimit 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 124M) 144N HERELY] TR
Hour

7-23 ANEH P S EANIE PV BRI 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 {4t 81 247 reist 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 =

LLE Ry CRIEPI ¢t it H AR R B F AL e TR ORI AT I EE R EBUR

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 S2B T B
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
(T SRS 8 25 IR - BRI A Roales HRE DR B R - TR 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. RyrAwFEIBF T RELS TIREAA - WA E LT F 10 RinE
FERFAP TR S A T Ot AR ~ &I iEfR 30 KAV FHE » T~ 2H
A =AM - Y ATHERHEERRE -

4. FfRTPREEAIA > EERCELAFR 10 RIOTHISIKE 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. WAL EE S ARAH I < PR OR R AOGRRL I > MERTHEME 2 S PR AUBH AR i

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. Rl E R bEUe2Ed > RENBRRREE - HEEREREFE AR
A lFA BT - IR SRR E L -
2. REREREH R - 2R BB BORIU R B R R Ll—4e
HWEEESHEE  BRERDIRE R - EaE A EE L - i
s RE R RCR LT -
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3. BWHWSHHEHIER  SELEER  HRMEREREAS > KRG EIT4E

BIR(EFERER - fHEEH) - EBEEEEAN R)FME - R -

HEE H A PEERERE = - EIe P RIES: > GEERRRER - e
B BRI - HAREHEEhRE IR T FLUTA W12 B, - e a2y &CERt
EEGRMSFEER - REEREBIEGCCH 104 57 A 16 HAIDARE
st EENEWRMERE - PR EREE S EME BRI
SRR RS TSR 7ABRET - A EERENE IR EER
iR R AR VB R E R AR E AR b ES [ 2t E K
TERARAANE > LUm [O]as 2 e R H R bR -

(Z) BREHEAE K CRIEPI 286073
eIl Waseda EMS Demo Center 7 2 fifbifse ~ HIEt FordiatsE - Al H
AEE B EAG AT i e Y & EE T RE R ~ BRI S SR R T 2 T Y
B5E > SEPAH ARV B HBERREE & E T - (HiERY R A &L R fEfcE
MFER o E B E AR E Y2 EE -
SEFEEIMEIERSEE T THRGER BB T EgERE - &
HESPEE % FTU(Feeder Terminated Unit) » {H{/52R%E 240 power flow —FE %13 F
PR Hr FH BB Bn et ke B AR S i » PRI L S I AR =8 B 4R e A & s
PR TeRE S BIEE - R 2 AR A AMI 23S > R VERERE S EIEIEE
AE AMI RIS E R AV R gt A B E T - BRI E R A
o BE4ErY A (R A 2 4
FHAERETRIVR A OFERE
TR EE TR 2 T S A SEME
SPEefIatc-JisE S SN a
B PRIV
(e HE [ A 72 SR R AR B 5
SREUNHEHRHY =5 » Big Data ~ Open Data Jz Crowd Sourcing » ffE5g 48
PUE R B < R L (e i e SR B 2 48 e - iR 5 88 » SEE N R N =
A — SR DA NI LR B BB 5% 2 Tk S
1. HBE=#%; : BigData - Esgator ~ C2C -
(Esgator = Esco + Aggregator ; C2C = Connect to Customer)
2. EE=4F : Power line ~ Data line ~ 32 0 YR —(545 (Sentimental
line) -
Hrr Big data EEFF4EHETTH > Esgator AI{SERTE REEPEEL - C2C HIfEAFEL
FH i I B RS R RS AT BE RS HE -
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B8 power line FELE%¢  {HZLLAT power flow 25 [m] » BAE R —E 2
[F]FY > W] R P2 i 2 [m Y power flow & & BB RKEE ZEERE ; Data line F[50 &
—(EERAE > AR SRR HIZEHE AMI 2 BE B AR SERL » /5 1 data » BELFH i
I] A8 R T R S AL E > (BII07E & S R M5 A Public or Private 783 - Big data
EEHAGRIL ~ 1T AR R RG AR TE o A PO R AR —{R&R - AlAT
48 Big data 1A K. Data line 7 ##4% » 5 F R & BRI O Bl & 8 R A% FI s -
A HE H PA IR » fe A F P EHEE » e s S DURBUR KA 2 #E
17 -

it A G B AL R E IS R R » e B AR
ZHEEN T REUREN SRR
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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 BB LB IEME AR E HAER
FCECERRR Kum e I el B -
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