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FERFERZHON, FHEWSS, OETIREHME U, BRI ERIRS . XL, L
B IEFRL RAEMMATAIX B AR . 2R, A 15 M (RUREHME A X Seir 4
Abid s SE R U 1. RIS B, R AV O A I SR B IR S5, JRAE R 2 B St — e
BN I RS ML E N BT IR E X R . A AR IR Bt Fr R R 5%, (Hixek
MRS A . w1 A A F] RS RC X 1) — o 7, SRR AR A tU R 2%, X L
Ry Uy BE PRUE TR ST AR, AR RERUE N — M BT, B — BRI 40,

2.3 E 14T ER

HAT RIS SRS DA G . $2 M8 — Rk Ot ORI RS, SEBLMEE B0 A Ak, LR
AR T7 Z M REAE, W TR AT R R EE, fEREH, Lie HmAKREENM, BAR
TAENSA AT AR ERE, AT RT3 I R MR w2, TR RO SRR ] 5 2
DRAEABAT 11 € (BUR R SEILBOE 1Y H AR, IF USRI RER AL & BB R SCIUX LE H bR BARAE LR
MgEa T AR I E U S TT A VR SOT L, &AL A BN 22 [ AR R
KZEF, BRI A7 A AR A AR R RIS 1T, DU SO % 4 it
55, BLFERE P e A Y P 75 SR A T

HARSEEAARZ MR %, AWEN A LA RIIR” (R IMES . IXMRLRIDT 46T 20 i
20 80 EAR, BN ST BERHE A AR i ) — R B T H . SEE IR Z HUNER LS M S AT1X
—H, k3.

2 RGHEMARMWZ T, (XM AW A G REANE HAR B R TG, B, fEREGEARMN, L5 E
WA AT E N T3 E R R, SR SE— 5 LA BT 75 1 B

13 Molina, 2014.

1 RARMERIRE E (2012) , HMAENY, fMEML:  http://www.raponline.org/featured-work/beyond-capacity-markets-

delivering-capability-resources-to-europes-decarbonised-power.

Bix— “HUHME” JF4ET 1990 &4, L US EIA (2010), Status of Electricity Restructuring by State. Retrieved from

www.eia.gov/cneaf/electricity/page/restructuring/restructure elect.html.

16 b i b ] JL ) B 2245 BL, 152 WL SEE Action (2011), Using Integrated Resource Planning to Encourage Investment in Cost-Effective
Energy Efficiency Measures.
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B 3: REIIL A RIEHL

-
[ State has an IRP rule and filing requirement [l State has a filing requirement for long-term plans
[ state is developing or revising an IRP rule and filing D State does not have filing requirements for long-term plans
requirement

BRI BN/ 2013, WK 7 : www.raponline.org/document/download/id/6608.

IRP [ 3 22 B 3E — B BRASGR F (KTH), JE IR PS5 (0 AR A X LA 18 H o (A I B R H o 5
SR BEPTREAT FLB, LA 2 T BT SR o R T sROWBEIR,  JC L AR 28 o R R B IR AN FL AT M A,
WH) T HZ TR, XK AR ROE R LT i ARG . IR A TEESN

M AR ST ARSI A B EE, IR AERMIRRE LB 1. EREHEA)E
CRITTSZITIO BN, BOREEA RS X L VF 2 X T B Al 5N A ] 5, HBSAT T 23 A B0

Rllo FEIKEEM], R AT 5 SR AN B 1 B S B b B LR A R AL R [ 5 “BRIA AR S5, B T 4R it

e F IR S5 AR, RGBSR R ML BRI . ST, SEA TR L E AL FE NS FE AR 8 IRP IR T
BEROMI T SR BEIR,  DAMELERC B R G0 rh AT B0 A B R 3

IRP AR N (WK 4) F:
o TR LR IR AN REJR 75 R 5
o T VIR M NAS . WEIRFRATEFEE R B K P RER,  DARORHIRC L RN i L 2
PRI TE . AT ARSI RS, AR HE R S L RHE AR R A
o PR A TN T R ) AR R e U () H A A
o EILERAMARBENNT, TR KT RIS RS . AN A i,
AR IK ) Z A2 25 b UG (R 2

FESATIXRN A G BRI T T, AR BN RS SF , A VR 2 TARZ,  DURA R 75 SR 00 R ) %
T 7 i LA AN AR #3452 7800 (25 8

17 State and Local Energy Efficiency Action Network, 2011. (35 [E &M A1 X T REATEIR, 2011)
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KEPEAL S 5HRER A2 (NPCC) , T ST A 1% X VUM SR & BRI A SRR, R
I, 2k AN S RSN B, H 1980 £F NPCC RALZLAK, 1Z3M X IR T ik e, (EN—IT44,
XA A= TAR AU I A I R E [E A Fh SRR AR G A A, BAEABERAS . tedh, k)
IR 7 B R EORORE R R ARBILEE—RIR, 1o — Mo s,

NPCC ZE &= plinr LAk, C&mifn 17 6 Wik, 2010 FFH0 83 IR T W) st 5 T 3 Fha] e ) 2t 5 40,
G, FEBRBGFAA TSR (NSRS A, N T RO RS, 152 2 B TAEZ, X
A B TR R E S, %R 20 FRIERIEE, XRAR B AR s DU Tt . 2010 FERLRISS 82, 85%
(SR 28 75 SR I 3G K ] DLIE I $2 s RERIOR S B2,

B 4: LR A BHRARITE A

Load Forecast

q T
Social

Environmental Define Suitable Resource Mixes
Factors

Uncertainty Public Review/
Analysis PUC Approval

Acquire Resources Action Plans

R B EBENE )% 2013: http://www.raponline.org/document/download/id/6608.

ELEH ARG M ET 5163 B T 5EEA F] (North American Electric Reliability Corporation) #H3%
B NANHBIX 2w AT W, A RIIRTG SR AL nT SEVESR i, DCHS R IR M 25 01 2 £7 Dt 5 B P
HLARZHEATIE . ZERS S5XEMBEAL (RTOs) « ML RFIZER (1s0s)  MUEMTTEEFE
ST X S X IS E R R A ER . deAh, AN A ] ) E P 25 IR LRI 2 TR R AR —
LOE B, HOREZ MR B IR R TR MR R T A, WA — 5 N AE
MMV . EREG LT, SRS AGE, #5155 TR R BT RIS AR A AT AR AR 28 B EAA (1AL
JIEEL, ARIBEAT T SCHRFAT AR REIE AT JcHE A AR R AS FL X R i Je o T IX 3 i ZH 2R 2 A0 ) 25 P AT
WA, A A 2R DI BRI P iR G | i . R K o AR > b S O, 38 ey P, B0
AR TZ G EEORHHIX, X2 B AR S L X 3% A BT N %, R ] Re 2 (015 s iR
R X % EFE, B R AR A B N R BT D R f T AZ 1 o AT AE A BT, X kR e}

18 PEI51E UL NPCC, 2011, iBVERE], ERZHIBEIT, BRIZHLX R 2 & i E R AR M PUC _ERE R AL ) IRP. 1%
PUC Z& B2 RIS 18 e X Ee s AL Y IRP KR E B S HEH, N PR K3 -

19 i [X K R Id R B SLIEARYE 1T 3% http://www.nweouncil.org/reports/poweract/.

20 % ISR E 24095, KA K IRP BELRE B1E S W B REIEE E (2013), BRI, Lamont and Gerhard 2013
www.raponline.org/document/download/id/6368, Taylor et al, 2012 www.iipnetwork.org/IIP_resource acquisition.

21 4% I, National Council on Electricity Policy (2004), Electricity Transmission: A Primer. (Z&EEF B BUREZ R4 (2004) : H
JitEH: FIFERAD
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AR B AN (RIS S ] P R AE 22 B 41k & B i P LA . DRI SodE G R MDD X3 R o v AT
A AT AR AL T — SO

oy LRI 7 T A 1 — T e B R 2011 AEIE LY — T FERC 744 (Order 1000 of 2011) , ZER%iH
RN LT LS 1) FFBAERFTA A LRI SAI IS T THIVERT; 20 75 2225 R 4 e RN B2 ane] S 3e ]
FAREIR . RERCFIIABE R I A JLBUR” BHx; 3) R AR B 207, A3 & i G R50F 75 SR i
N, DS 250 SOt B A H I H i .

2.4 BERUEIRAIIREN . s AR B

FERHE, ANRBHRBUMNIERMEBUN, M 20 22 70 FEACTTIR, i 52 A Sl 2% 3 ™ B0 e R0 5 00
H, HEEERA T RO skt . WZAEITLG, — RPIBFLEBOE 1 HaF N
MIRERRIE, MR ESRYIUE 7t NE,  [RIN bR S bR e iT g B ANE. bR, BB
IRV R TREE TG . I FIERERL. DAL BERBMCHR S S5 R

20 a0 80 HEARYI, V2 M REIR W B WA T aR R L X AL 5 B &R P $R e al. H 80 AR, H
IR i Ml T F R RE R0 B o 36 B 1T e U 1 — AN EELH, 2012 FF3EE 4 FE T RE Co& I B 28
60 123702 (=LK 5 Fl Dones et al.2013.) . HL AR FF I RE0H K 2 M3 E REVR B AR =1 1 Hh
XU, angrgess ==, LAy A, CLRPEAEACERERLIX, R AL AT X 3 25 (1 R IR
AT, (HEZ i@ o i fE 800 X S A TR, S B AT

Bl 5: #4229 FEL O 2 B BRI H B3R
(#% 2013 SEEFHEA, Bhr3oT)

B HLFEIR: Consortium for Energy Efficiency and US Bureau of the Census

PR 1A 65 308 o 2SR L I il DUR AT BEAR IR AN B P AR BE T REAR 55 o XA A5 L 22 ] 2 E R
HATRI AT, RO % b1 6 B PR 22 LU AT G RL N 7 S A AR AT, A2 A AR Al Ak

2 XA ERE: REIRBUR S TTREVER1975; TRESREIRA L Z1976; REIRBURTEZR2005. Energy Policy and Conservation
Act 1975 (Public Law 94-163); the Energy Conservation and Production Act 1976 (Public Law 94-385); and the Energy Policy Act
2005 (Public Law 109-58).

23 Downs et al., 2013.

24 Molina, 2014.
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i R BRI B R R, SRS R A B . 734k, LR AL AT fE H T 58 AR EGE A
SERCT RETRARTIZRAG 2050, AT REPRIR 52 A AR 1M 52 21 §113K

JRA R A S B L F] T R H A B H br e AR AN BERLAI TR . 207 iR S5 AI3A 8 H Ar th
A EEIRBNT, BT RERIT H A Z0UE B BRAS R AR I 1T RERCR LA AL b T SRR RAS PR 25K
N T PRAERAS LT, JRSL 0 H VAR AR AR ™A% 10 20 /P A T DU Xk RE 0000 H EAT i A%, #2 I R
FE it PR A5 i FR YT, R RERIUH 7 A BT BERCRBEAT 4%, 0 HE 2 2R 1 BE St It F) Jl A 2 FH BEAT LA

EE M “ge M E FKAT8h1HK)” (National Action Plan for Energy Efficiency) /& —IARE/ETH, T 2006
7 HEH, BREZEERRAR SN BAAE . WENIM UL HADESEN I E2% 77, B —
bt BB S0 s R AR MHESN /7 7ER B — AN K 2B E B AN — R E X R, X—EX%
FIAT BRI TR BERE R TAE M B LAER B K. %Rt 60 2 KA A A A R AR . MNBURF
REVRVE o RRURIRSS AN . MR EMAR. DL BE R SRR A R — A 2 A R4 5 /N2 47 5t S

AT /N LR H 200 B A H 0T I OGBS, HE v IR B R AR, X SR O
P33k B R REFE BE I BUR AN s B e 3 5 Rl AT i 4 o

2.4.1 ZEISA: I A E KEEROR H

JnH A R A T BE RO H e BN (1 — AN FEIAIAR FE N, T e RERIA H AT LLE 2] 20 T4
70 AR, DU RIS A TR KR RS (ILE 6) -

P&l 6. 7RI . L o0 A ] RE 0T H I 41 i B

ecoupling

0o Plan makes EE re SB 1037 makes K

Annual Electricity Savings (GWh)

g8 &

Note: Comprehensive data on POU efficiency savings is only available beginning in 2006; however, many
POUs have offered programs for decades. I0Us provide approximately 75% of the state’s electricity and POUs
provide approximately 25%.“

FEFEE M, TRBHEFEMA B AT (oUs) (LANHRAVEBRM AR, #BHE) , ERAILHRM
ik (Pous) , HAEMMM A FNZ i 2x (CPUC) FIINIMBEVRZR A2 (CEC) MM E FITRRERINH .
REEZ A2 T & EENBERAER B4, HE 2 GER00 H 4 B REFE R fadn, BOETHH
b, RS

25 i/, 2006.
26 Martinez, Wang, and Chou, 2010.
7 EE AR RS, 2014



TN AR, R R b AR I A BAS 2 & A BE A B8, CPUC AT CEC AERABIL 2 T A 4%
TR . BRARDTRE A 2512 D A REERI H, s, mk. DI mRbeE
Ao

NN EL2 45 RERAE RIS BH R h L Se St s IO REVR BE L. 2003 4, CPUC 5 CEC & fF, MitA 1 &4
REVRATBhTHR] CEAP) 20, LARIXS AN ez fabl, LA — D mBo. ZREEMBERIESR, Lo
T8 A2 N X BEIEAN R AR TR 755K % R — i BRSO, H 2003 S 22K AT T AR 8E1
JRAS o

AT EAP fl5E T — & INBIFF", 5 4 R i 2 I 1 REVR 75 SR I ET A IO REIR BE i 45X —
TFRMGFE > N 2 ZEREL A R A R i 4 (O RERCTR IR, R PG ) O A A B 28t ) T 242 B2
FERLZ IR, A BE A% G REVE AT 2 B (1 0 755K 320 X — BHEDT ARNUF BUK T 2005 48 DATE AT 3t
%3, BRI HFERER, PRUNRERUR A IRAK . PREE R0 ot fie i 0 ¥ B B4

2008 4, CPUC AA[ | —f I+ BARE %k vX1” (California Long Term Energy Efficiency Strategic
Plan) 3°. %Xl 4w i d 8% 5 B e Al LUK 500 24N ARIH RS 516 1ETH 5. 1Z%iHRIH &
T 2020 K LS AT RE TAEMIBR 18], BRE& K Z: TRALET TR M B AR, FHifie 7 SLlix
6 H AR ELAAR R o

CPUC K% 09-09-047 #L#E 1 2010 % 2012 = LA FRIX TSRS THRIM R ARl BE A G T L. JoH
J&, CPUC ZRFAE N AT A ST B H MV 12 MRERIH , T H 51 771X s v [ Ak i BT Mk 5%
AR, e A IR H AR T AR B0, S TE B R H A HE DL R LR T RE R . AR
LS. Tl Aol BFradwmiE . K. CREE, WX, FREERNE. R RME RS
WA, SR I EMERI . TE s, BEMEL. USHMNEARNH. SMEEREAIHE 2
JFIRMEER SR, WohmgmmmE, BIHEMTE S, PN EEIRZ RS, Biren
120,000 ™ Z BESEHL T HE 20% .

1996 S, MM 2% HL R il FE P FL 3R B 4 S e e B, T T ReB R A R I REROIH .« 31X
22 AR HEZ) 0 0.003 S0/ T BUl, B BRANER I FI ™ re 3% Y 396 IR TN IR a3 Y
53 2011 FEINMSLIE S EFIZAL, MK Jerry Brown 878 CPUC 7E1% 9 FH B2 BT 4k S2K X 28 9%
ST IRERMINH . L0702 — KRR A T RN TGER B T A s, Ha KR 1 sk
Ak A RERCIH I &Sk B LR 2 J] BRI B8 <, DRI AN S2 M0 5% ST 2 M o HL X 22 W) ) B3 IR I
TG e, NN 2 I FIb 2 52 2 B s L B A i

8 finFl kI E, 2006

29 i e W, 2003

30 CPUC, 2010.

3LEAR CINERT” X —AREIEE H TR KRGS E H AW S MR RMET s SR EERE, maEmM, X—AREHRE
BRI A B AT R AR B IR B A2

2 nFI4E e WREYRZE 14>, 2005

B IFAR B T REIRZ 12, 2005

34 Hopper, Barbose, Goldman, and Schlegel, 2009.

35 CPUC, 2008. X B & R IR — B R4S 5, X, BE A4 BE4A th AR UE it £
36 CPUC, 20009.

Y RETRAEFRILS, 2014

Mo 18



2009 £ 9 H, M AFFNZE RSHE T %M 2010 5] 2012 4F (8] 31 42,35 70 HIFLE HL N 2 7 RERL
WHME, WRi=&F8nT 42%38, AFE XA 2008-2009 WHAEMH T 1.5 /ZETCHITIAE . FAE
WAk 588 T K2 79% I R 73 % AN A, RERUTRE I 43 2 VU F X B RO R VA, &
FHIGAIE o

Ak, 2010 % 2012 6], A 2.6 (LIRITCH eIk T BUNSAR, T EXTASCEFAHT RESGE N B1HT
RBERONH , 1.75 A237u L TR SN AT, CAFE B AR = S B FE e H Frs

X F 2006-2008 T H I, MWAE B A E RN S H P 21 (2 TERERIERE, X =R
UiHZ 5% 774 7 it 6000GWh Fl 1100MW FIAEFETTRERUR . 75 I H 2 5 35 22 35 11 5 250 it 118
ANFEBHE, Wi e RS 66,0006Wh%. [ 7 R T VE KRR K.

& 7. inM 10U BERIH H 2006-2008 1] 3 L& (GWh)“

Whole building
Outdoor 2%
Lighting
3%
Refrigeration
5%

38% Appliance
6%

Residential

Agricultural
5%

242 WANE, BRA TR R RETERE

Sk E IR E LA % OERBE R LA THLBIAD R R, 1 bR MAAAA P RG 28 H) (BRI HD
W 20 il JE R SRS, DREHRM AR BN 3) BIVEHR A RIAE 588 10T 8, EEAEA
SECRE bR, SRR H bR AT HE R B AT MBSO Oy R A A, BN st
R 3> QAT 5] P P M SR 28 S RE R AR AR AR M

ZRALGINIMEE, BUSMITENDT RS & (WA I &), JF R MR B R K E
B DM HE LR 2w RSN BAE R LS VRROVE B Y, 3R EEEL A8 — R BON & 2 (1
BBl . B, &g ime T A

L IER BT x AL MBI 20 5 + LB AT 2 = RN

38 CPUC, 2009.
39 CPUC, 2009.
40 CPUC, 2010.
41CPUC, 2010.
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ZJE, BUFEIIHRE M, B ESITRIsE s, BMA R LSRG % ER RN . fELbrd, R
ERXAEGE T, A MAAE B O R A SRR SR, AT RE 2o T EUR TR HE R ey, XA
R SERRH AU 7 T BRI KT DX A 73, Fa 2w R USORT 2 R SR o
fI—AThag, BLEPIRG RS HRZIEE it CXAMEAREA 4 L) - ERZHUT LS, ZAT)
REAEIEW 1, IFBCA SHENTHEG, EEETE, ZXMIr e 280l 2 s AR BT 24 im H]
PR RE AR, DA SR .

M 20 22 80 FAAKTITLR, L B &N AL S KT EBEAT TAEEL  BLRAMTREREROIH Frik =
WP . BEE ST aaHE Ak T R R H (W 2.2 4) , RIBARR OV EZ. N
JUXCEYE XM H AR B, A RERLEORT. B, BRI T AR S E R
VPRI SC 2R e o AT HL I 2 ) BRAS B A% DA RN TS, AROR S BB Z ISR ALL, ARV 2

PRI A2 (8] (A A% T LA e R A B RSCE I —E A NESTHED , DURERHERM
A SN S AZHE [ S RET o FERRBALE T, PR 8E B Z 18) A AE A R TSt 1 28 o e 380 H Iy S 2
75 5K T AN R I LR A RN

&l 8: 3% H i Be kit L)

AUGUST 2013

BR
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-

Legend
@ Adopted Gas Decoupling (22)
7] Pending Gas Decoupling (3)
— 1 No Gas Decoupling (26}
d Adopted Electric Decoupling (16)

L . )
3 = 5
7/ Pending Electric Decoupling (3) HI @

] No Electric Decoupling (32) ERP_F
RIS L IR E SRS, http://www.nrdc.org/energy/decoupling

AL, Wil R RE BRI REREROITH AR R, I AN 2 il L R Al BE R — P RO AT
Bo XIER ABURBLEI I A BARTT S, sl S G BOBUBBRE ,  2¢/mH P il 3t 23 e 3
BEATIEBE . — SN A R B o D St 1o T I BEMUR AL, D e i 2% i e A0 H R AR AR Y HL A
AP IR LR G KA BB A R 2 T R R o B B, R RE RO H AR — B T R
iz FL R~ =] AR TR e RRE AT H AR Sl o

BALG T PR R R Hofth — e i, BFE: 1) ARG 77 SR a5 f KA R rE R Aolb ik B 9% CRIV I kv 45 95 i H
T%) ; 2) HMABIANFEERIZSITE, FHARLSITRIRE SRS EIEHE, HFEGAHTA.
4R RE IR 2, 2011,
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B s 2 M BE R ot 70 U BURON HAB M OT R BE R I A R 4 1 =491 . AR¥E 2007 £ 1 2 M1
— I, BORZN A LR T2 Fo v L 2 WO e b A A B B A AT £ R D A SR N 2 T
Ho 1ZESEHE 7 —Tidabr, #2018 4, T9RELELIULF] 2006 FEHER] 5% L L.

TR B 2R (RS 22 N A SRR S5 1 fes, e I ol SRk 2100 5 5 BE H AR 1K) 80% LA L, &t AT LA
FAFIEN, Ll AR 24T 15 SEBL T RE H Ar 80% LA L 1% 5 3k A i ad 0.2 % 3424, sl B
bR 130%H), 4SS inBe i 10% CnFZ N A FE S| 100% 1) B AR, © 0 LSS T
IS 4% RN o ST RE H AR 130% UG BT 1%, HER Al ] 3k I ai 1 0.1%, 1A% H
bR 150%01), f% % Al A3 e 12 % 1200 .

FE AL AE ) RO B RIBLS, A R BEEIE W] ASRAS RS 200 J3 38 TT AR R AME &7
RAPERELL T2, A, TREGMECR,  In_EAH A Z A A el I /5K 00 2
SR 20% o XS ORSERRE R H AR Al B A b

2006 £, IR CPUC fill%E 1 Sl RERIR BRI — & th = AU IIML o 5 S AR IS L], Jdid
] T T S B U — 2B R B PR B R A . 5B 5o 2R E LS (B, SEHEIRN
NS, O N R R g S AMEE . B =R — M RER RS AL, VR R Ak A
AR, IR BT RE M

H RIS FRUAR M9 BE R 73 LR RS/ R AL D" (RRIMD B PEARE AL HL R 28 7] 58 R
P2 Y2 O3 2 BESL I BRAR 0 F T AR AR S SR I F AR 00, o HLseAT Kb sk 30, e £
P A ot 5 5 R a2 1) SR BT

KRR A A FE AL RRIM [FTHE, RETE 5T R HARMIENL, CLR & Fhae il & 74
LTS . FVE BRI AE (1I0Us) IRZE 7 CPUC FRE HFRI 80% & 85%, A LAFRTE RRIM 2
Jil, Rk B ARIS T CASRA AN L. an L 5E R T CPUC T REFR AR AR 65%, T RE S SZ BIAE T
2006-2008 “E10 H #AME], PUKH AL —iE, SRnT ORI 3l 4 EIR A 4.5 123870 (B
AR Z—) o BHZHE T WIRF AR, B IRCATRIERIN S TR M Z R 2 )5,
UGS, WEMGIE (EM&V) , RIFEBRTTRERZ R A . &R H 52 =+
BN oR, TR S AT Re i il 2228 5 I B S R R I EM &V, XTI H #EAT 3. BARIX PP
il —BAAEG U, M A SR R e CAE TR 1A R A R AR AR s, TH R
KU — BRI E .

2.5 A FEAERRIRIIIREN. e AR5t

S B O T AR FIBORAER, 34 DS R AP KA 7T S 7 R R A
AT REIR BT, IR OUL BB R . BIZR P R R R 2 b v
(RPS) , SE[EH 20 M, LARFEHE LIRS X FI 2 22 3 1 HHA 94T 71X — B0k O Ay

s SARAT B AR 2010

46 CPUC, 2007.

47 CPUC, 2007.

48 Barbose, G. (2014 £ 9 H 22 H). Renewables Portfolio Standards in the United States: A Status Update. (3% [E (7] B4 REVE 41 &
FRETUR R 5D

Presentation at the National Summit on RPS, Clean Energy States Alliance, Washington, DC. Retrieved from (FEAEE% DC 4 - 11) 4=
RPS g & BEIR S N B A AT B & L AT E R )« http://www.cesa.org/assets/Uploads/Barbose.pdf.
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RPS 7 FIHIRE— Ui o S3AM-EAN PRI A X 4% 25 S AT AN HE AR 20 R i) ] F AR Re s H bR
. Z WK 9. RPS BURMLE 1 HL /I N i E %45 1 i v AR (R A I b HE Bl i S B 56 7T
FHERIR A R . X BRI W A B8 1AL 11 BB R REI S AT Tr 58 o I SEAT W] AL REVE A
HE (Renewable energy credits) , — /MM T 1 MWh fF & 26 FI AT B AL REIR R LR, 0
R UAETT S 5 2 (8 AT 5, W H RS M RPS BURN —#7r. Xat2d, BA1E
AN RPS BURSE &, ENTEWZESR, St a2 HAERBERA, TH
A REVR T EIA B BT, HELAUREST RPS, MM BN Tk, PaENLE], A 2R
BB, st SR A, AL RPS IBFR I REVESE S . BBAt, ARIEAFI A, JE
R fE e RE R it SE BT BE A I BT AR H S AR HEBUR IR AR N

Bl o: SR EH K A IR A S ir e

- ME: 30% x 2000
T : e
MT: 15%x 2018 | D im0 e e o iy NH: 24.8% x 2025
:
IS

CT: 27% x 2020

PA: ~18% x 20217 (B
INJ: 20.38% RE x 2021
+ 4.1% solar x 2028
[ MD: 20% x 2022 | §)
DE: 25% x 2026*

:':: _-,I‘
: L P NM: 20% x 2020 (10Us) co-op
(AR ol e

HI: 40% x 2030 ..

. Renewable portfolio standard - Minimum solar or customer-sited requirement

. Renewable portfolio goal * Extra credit for solar or customer-sited renewables

(‘ Solar water heating eligible + Includes non-renewable alternative resources

T FIFIF Database of State Incentives for Renewable Energy (DSIRE): http://dsireusa.org/summarymaps/index.cfm?ee=0&RE=0.

Xt AR REIR R E, WIRPSIEAEMUE FARE T, W R EMEARN R IRBOR, W HA GRS
RSEAE (B, FUE RITAAT S HEBARER BRI (A AT TG 2%
Ko FESE. N TR AR RUSZI, SN AR E 1A IR, W BRSO U S G R 52 AR
IHEFITT/MWHRSAT, DA S EL R T FHAE BEUR R B EE TS ), W AR iR B ks om b
PR, JELESRERrE P OIS IR, AT Sevr T AR BRI A R R BB, AR B AL S B AR A B
PR

BT S, KBS NETE. BT EEN—HRPSECK M, F319984F #120134F 1R £ [F Hiy T
S1GWHIHE/K Fi 8] A BEIRUR AR LA B, 2R AE SEAT T RPSBUR A o 8 52 ] [ S BE IR sk g =

49 REN21 (2014). Renewables 2013 Global Status Report. (P FHAEREIR 2013 SRR BIUIRIRE ) Retrieved from
http://www.ren21.net/REN21Activities/GlobalStatusReport.aspx. Worldwide, 22 countries have adopted RPS or “quota” policies.
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FRIBFFEN G300 AT, W R SEAT ISR, $I20354F,  £5-H RPSEUSERE RIHOHT 1 v 7 4= RE R L7 B 98GW
Ak, FE18/NRPSEH I I AR FHGEAI /0 AA 20k B CEAEEME EL VAR X)) R A8 35 [F 7E20104E f1201 2 4R ]
W T 37% 64k (PV) R HELRE 17°°,

BN FIRPSECH AL ARG L Y v RIS, LASEEIIE BT 34 RS A FL RE AT I PRI R 45 R BRI - JHRPS
BURA — 2L FRE, BFERLT LA
o XIINN BT Tisig 55 A 7 BAT /22 B9, W ORMRPSSE ai (1% 1 SO RIFE R 3
o SKELAK T, PRAEAH WS KINLIH AT e A REIR A i, oG AR H RS SERPS T
e
o DRAUERPSEUK A & B HI i) I F A5 14, LM B R A R T R IYI) & [RI ARk BT, 17 1ERPS
BUREDORFL A . XM OAE Ml MR B, BURE R E3eRPS H AR ATE H AR AR
o R ILIRGEVF 2 M IRPSBUR, R B HI 95 8RB EA.
o WIBATTIRGHRTERE, DL Gy SR LE SR BORST S RPSIALIITE, AT 36 5 T 37 1) AN
SEPERIARE E M
o HIERAMNBRIRE) G iENE, DU R AR IUA f AT A BEVER T /2 A M FIRPS AR )
FTRETE,  [RII HR AR 5% S92 M B 52 2 2% e S A AT v FE VR B R
o HIFHIHZETE), WIRRPSHUE S RIPAT, LR A LR BTl A REVRITH
o RIFHIF LI, WAETERER RS, DU R ST 25 MRPS A .
o HLEBHIAERR T LA SRV AT FAE R R EAE PR Y, 5 B e AR AN T TR 4 AR
WA, B O IR > RPS R I 5 LA
o FJKHEH, mT A EARE KRR eHEEMIH, KGRV EMRA K
(K3 FIHI 0 s AAITT B AR A

T AT FAE RE R 2 A b v A 32 I — AN B O UK . ZARHET 2002 SR ke, RN E A TR
BN A A X BAREIRH SARERE A 7 EAET, DU L E] 2020 E2HL 33% 19 HFR,
2013 4F A1 2016 FE R ] H R B E N 20% A 25% o IX I bR E CAIE B 920 T 31 2013 4ER] A AR

PR LR 22.7% 0 B AR, SERREEAER T 20%52,

FIAZ Gy AT P AR REVRAE AR Re g ] T SE L & Ubn i . O TR DR 512000 HA SRR S5 S R A, S
INHARN T P n] FE AL RERUR HLE B R G 2 I MEBHE SCVFIRE R (CPUC) BRI K% bnifE
33% 2 LI AAEREE A LR COINARE SN A P I ENAERERL 5D RIMREEE RS .
B MU H Al ER B 36 B4 LR N7

o WE R TS RURRE R SR A AT A RETR B
i 2 BRERANAZ B AR o
ME HIERET o
R R 5 A FUARTEE ) FL 77 23 RIS 28 N 22 B DA AT AR 1T
BT AUE M KR A A
Gt [FIARHEARTE AN S AF
) 5 A FAE I o

50 Barbose, 2014.

51 See Wiser, R., Porter, K., Grace, R., and Kappel, C. (2004). Evaluating State Renewable Portfolio Standards. P4t &M 5247 B9 AT
A BEVR A PRI

% B W% http://emp.lbl.gov/publications/evaluating-experience-renewables-portfolio-standards-united-states.

52 £ IL:  http://www.cpuc.ca.gov/PUC/energy/Renewables/.

3£ ,:  http://www.wecc.biz/WREGIS/Pages/default.aspx.
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2.6 A FHAE BRI

SSEA VNN, Feal R mAE e, Zarte, WJEs kM= 0, KOs b & fL & R K EL i,
FERENMERIE (VG) FFMTTH IEER RE SRS . FFM A SIS WG IT R ve T, $RBONA K

M REE, RHVH AR R, §CPEIX, JPRERT RN, LR AERERORSESE . S (11 5 th At

A AR REUR T R — DN B, R AE R i,

2012 % 6 H, WIBREIREHR R KA T 764 5%, HHIRZMERPI VG IF MR . V542K
LA A SRR N IR T R, e ke VR IR IS LR i H A W EAT VG BN
RIEPE B L (10 L D A R b 23 1 i e ol B R SR B AT S i i

SEHE V6 TR Ay, A FR TN B I AR REIE R R — AN BB TR FESRE, P X
g (RTOs) , LARSEETU A D+ UM A R IR — TR, HAh, ELE K RTOs thiE
ﬁ%%A$HUWWEHVG%§ﬁﬁW,u%%m%ﬁﬁﬁﬁ FREEVETIN A 2 S 21T K VG 2B
RO, JEE HAH S HERC.

REIE K] KREME: EEILRKFFEHIX Iberdrola 7] FHAERETE A TN O AW —Z k#3477
Mg, AFHIE RN KRN NS R RIS E R (CAISO) RN A EE RTINS, ARE
ZERTIRA LN GERA LB BT RN, CLUEEHE TR , M HISE %S R g
AL, TEiRsE CAISO I8 A2 HH UM, RGEE T (MISO) #RTEIERIRMLAR 45 1) R 1G4

MBI EFR: R Ve FINE T @AM, & E A FRRECR X, Iﬂ B LR
H. BARTERERIATYIRGE, ERFK T V6 izE A, RAEZMTEFLE], EH PR R
GRS .

2 [ 4 7 B 3 N () 35 e AT AR BEVR X RN H (CREZ) 798 — /NN T v R HLAS: i e B B A 2364
KEBorT 2013 FFIKTE R FBIEFEHTN A HFM R ST T — DA SR 25 7 S r s s T, E#H
TR REUR LA e A T HLIX, BB A A B . 1% CREZ I H B HEIT 3600 U HL HE 2R B
ATk 18500MW R 1k HL3F: . CREZ i H HL#E% 68 122670, WA — Uit mt 20 1236 7T, #47 J5 A
FE T BGPTSR 600 23 AN . TS0 7 CREZ H, M E SRR
(ERCOT) HFEHK, Al w5 $r M| G s 0 FL A [X 458 TR) 1 bl 1 XU REL 5 R 2R B 43 AR 2k . i AL
KR (] (P35 2R BRTE 2011 4F 2 S i H I, 2012 SEAIEFE A HE RS =, (HILE BT CREZ T B 1 1B

54 See Database of State Incentives for Renewables & Efficiency at (¥ W, LM 37 AT AR RE R & A AL BB -
http://www.dsireusa.org/incentives/incentive.cfm?Incentive_Code=CA25R&re=1&ee=0.

55 Widiss, R., and Porter, K. (2014, March). Review of Variable Generation Forecasting in the West, National Renewable Energy
Laboratory. C(EIZK 0] FAREYRSLIG S, PHESHLIX e s PE Kk B Tl 4 )

$it B X 3 <
http://nrelpubs.nrel.gov/Webtop/ws/nich/www/public/Record?rpp=25&upp=08&m=1&w=NATIVE%28%27AUTHOR+ph+words+%27%
27porter%27%27%27%298&order=native%28%27pubyear%2FDescend%27%29.

56 Ahlstrom, M., et al. (2013). Knowledge is Power, IEEE Power and Energy Magazine, November/December 2013. (1Rt E 71 &,
TEEE H A AIREIE &, 2013 4 11/12 3D

% E M. http://ieeexplore.ieee.org/xpl/articleDetails.jsp?arnumber=6636012.
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T BRI ET 30 A5, B/ R T CREZ W H . ERCOT ) 7GW LA 387 2 XU B I H T 2015
CERCHTZEAE M Y, Hifth 1318 JRFLI H 4 4F 2016 4F | %8,

B 5 AR 22 AT F AR RER BN R, ST sl M ke H I X I R (I 7S AE AR SR R R 22 ] B AR RE YR IR
PIRTATYE, T4 RGO R IFECAEN . £EE X HARIRSIEE (NREL) 1E 2012 FRAH—14h
Wi, PPl T E) 2050 AN 30%F] 90% 2 [A13% 5 Fh LL G VG IR I AR vl 471 DA R & BFRA,  BL 80%
IR N BT s 2R R
o T HAKHEHEARMASCHNEAANA, SEMRIGHEDRGME S, & U2 &XE S
(X 80%MHI4F/ N HEL 7 753K o
o NVRMELEI HMfE L FRORMIN, RIE MR AR L, BT FR R ) R O L s AT T U
i, RIEmHE I RAEMRIENE.
o HMHEFRKHBEIIAMEENKIE, 80% R MA/EEERANRW, EAREE SR A
PRBH T FE T AT R I RA R BT R » AT EAE RETR R B R R M e 1 o, ol v B o] B4R
RETRUR HL I 18 B Bl A 52 g K5

2013 4F, BTk MNALIENIAER, 2014 4F 11 F AT 5¢ B BUA] FRAE eI T I BE 7T, %518 2030 4F
AR 1Z N RPS L3 =2 40%, DA 2 )5 B8 iy LUl FAE YR B R Al AT 1 o A4 2K, XA
LA i E — TUMES E 1 VG FE M TR, TR H A R A AR K [ 2 R T RE B AR T SR AE
B JE IR B 45 B RE IR SR A 4R 3 R, oL 7 — AN H BB IR N 2 KM A R A T /N, AFE
Bl JE TR AT RGiaE T (MISO) , Excel Engineering, AliEH B A AEIEE W AF, HuhAIERES—
TR o BHJE IR A FHE L ZE RS B SRAZ M BT BN Ak B8 2 5 X T 190,

PRPEX: WEV . BORE]E ST TN ST — BAESS 09 R P IX, R R 78 58 [ A w A A
PEERHIX, 3% etth X (P4 X 0 25— EARXT BN PR RGN B, e B> fi
sl s HR, ARTIBEARR B ANUR R BE A AR EVE: =, BORAI T X SRVFR AN RIS T
BRI e B R 2RDU, IR AN R W AR R ) SR AT BLRRIR ve i
e T TURYT, Gl BRSP4 XA 2 A KU PR I 1R 22 PR IR 30%6 21 5096 CRHEL - 5Bl
B E AR AE R AR IR TR ©

— I 5 n] A RER S0 ORI FH SIS AT ST PP AL A S G St DX ol R KA XL AT B
FBRTTAT R, GERE O, FOR SEE PE AR X R o Ty 5 ORI, TAE H AT CRZD) =)L
APHEICEEERT], e TR IN R, A 17 44350t (3% 2009 SERISETTHMED %

57 Micek, K. (2014). Texas CREZ Program Eases Wind Congestion, Megawatt Daily, January 21, 2014. (&7 5% 7 CREZ I5i H 22 X,
DG, 2014 4E 1 H 21 HD
58 Carr, H. (2014). ERCOT Sees 7,000 MW of New Wind by End of 2015, Megawatt Daily, May 5, 2014. (W3] 2015 4E & S H 1
7000MW XUFEAEHLI AR B, 2014 45 H 5 H)
59 Hand, M.M., Baldwin, S., DeMeo, E., Reilly, J.M.; Mai, T.; Arent, D.; Porro, G.; Meshek, M.; and Sandor, D (2012). Renewable
Electricity Futures Study, National Renewable Energy Laboratory. ([EZR 0] FAREIRSLEG = . 0] FRALBE VR A H I AR SRBFF 0D
W E M5 http://www.nrel.gov/analysis/re_futures/.
60 Minnesota Department of Commerce. Minnesota Renewable Energy Integration and Transmission Study. (WJR 77Nk B
JE 73I5 AT FiAE BEIRIE I S AR ST 70D
Wi E W35G . http://mn.gov/commerce/energy/topics/resources/energy-legislation-initiatives/studies-and-reports/minnesota-
renewable-energy-integration-transmission-study.jsp.
61 i, Lew, 2011. Uk4h, J—ANRRINEIHIF, Holttinen (2012) K I, K T2 4 HAN PG LI P 1X 45 & /E—, K30 100km,
FERT S BRI AT — R AR TR R 2 /b =53 2 — I [A]
62 See GE Energy (2010, May), Western Wind and Solar Integration Study, prepared for the National Renewable Energy Laboratory.
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MISO A F]FR, 2013 FEIEN Sk 3, b THIBIIRS:, DAACHABR 2R, SRl X T A AR
LB IA R 21 /2E 30 {C3EC 2 A8,

FRPHEIX, AT DO 2 APl XA R — N — P X, tn] Dol L = 28 FH Bl IR AS -1

(energy imbalances) 2§ REFIA 7 Aok . LEPERFHEM (SPP) HIRMEH T EHIEEA 7, 2007 4
SEEL T BIES I REIRR ST T3, 2014 43 H, SPP H LA IR AP X . RIS T AW
B 7 S E PO ) SCRE . N 150 AR S5 36 B PEES 6 NN IR A R (Pacificorp) T 2014 4
11 AR —MNREEA T, WA R NV Energy A &1FE 2015 4F 10 AIIAIX—T11.

FRMRL: AR IS P A — A B IR A BF R BT, 7R me N H 2 52 3R ) 2 5 A LAG
HA. RN H IEAERGEIE A N, 7ESEER 7 RIKEAm A, BORRR R E LR R KL,
2012 SFHIE] T RN TTHR T 28 GW, M TS E mIgri R 6%, LR /il fEtE&R i (NERC)
fltith, 22023 S FRFINKE K 3.3 GW, FIMIRERCK G 11.9 GW. NERC &I, A4S H i [ ok
RN TTER AR )RR 3.8%6%%

KA W vk 5 SR NI H - DASCRE Al FAE BRI (14 32 2Bk e A e

o ANFINBMEEHEMM, WSLHEM, 45E5% il AN RER RS, TSRk Bt
WA EIRKKIE 77

o THEWHRMNLIEILEM A R BEG X2 5 FRM NI H FE 5 ez,

o MGG IEETNNEEIWA SIS, ESCRFINA G5 G i 0BRSS E AR Z AT

o VFEHIX R EEEMEN T ZREE, DA SR so s T BEs SR I Ra RN AR 55 Sl REd K
A T35 b s TSN, LSS VF R sk R AR A (2% 1) 1 1 w54 e I B R
SRR

i R NA AT LB HE AR S LA VG B B I REURTE FE, 10X B IS E TR A SEAT A A L R 2 TEVE
A o 3P V2 T R R A R, kS H RIS 1] 5 BB R 55 At r R TR] T . FEBROK SR — A
RGBT, Hord R ] BRI AR5 M EiE, FHS5RKIEA G, ASE B (L [F R 5 2 A
BEMREIERS CXAMETERRIHAK) o H— D7 REEEMNERE AT #3 AXIERSTH,
Z I H X R O ES 1—TE AR AT, 7R3 301 Re YR & LA 3T R R, R oK ER AT g e
A 100 A P R AR ROK IR Z597

B ML © http://www.nrel.gov/wind/systemsintegration/pdfs/2010/wwsis_final_report.pdf.

63 See Midcontinent Independent System Operator (2014, February), 2013 Value Proposition. (V£ W KR &7 RGEE A
2014 £ 2 A

40k 15 P <
https://www.misoenergy.org/Library/Repository/Communication%20Material/Value%20Proposition/2013VP/ValueProposition 2013

-pdf.
64 See Federal Energy Regulatory Commission (2013, October), Assessment of Demand Response & Advanced Metering [Staff Report].

(FELBTREVR IS B R il 2 (2013 4E 10 A, ) XFRTRAMN 55cit BRI H Mir iR
HE MR http://www.ferc.gov/legal/staff-reports/2013/oct-demand-response.pdf.
65 See North American Electric Reliability Corporation (2013, December), 2013 Long-Term Reliability Assessment. (VEILIL3E B F7 7]
AT, 2013 412 A, 2013 FERK AT
W E MR http://www.nerc.com/pa/RAPA/ra/Reliability%20Assessments%20DL/2013 LTRA FINAL.pdf.
66 p, Cappers, A. Mills, C. Goldman, R. Wiser and J. Eto (2011, October). Mass Market Demand Response and Variable Generation
Integration Issues: A Scoping Study, Lawrence Berkeley National Laboratory. (GF&Hi—{H e A E KL= T K S ARA R &
VBN A HL I I 7] D
1% E %G http://eetd.Ibl.gov/ea/ems/reports/lbnl-5063e.pdf.
67 L. Schwartz, K. Porter, C. Mudd, S. Fink, J. Rogers, L. Bird, M. Hogan, D. Lamont, and B. Kirby (2012, May). Meeting Renewable
Energy Targets at Least Cost: The Integration Challenge. (LCL/NASZEI ] FEAEREYR HAR: FHRPPkRD
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fERERIAR: B iERESOR T ERAZHIEAR (KE KRS WARER (A, "’ DURIRSE
SUERERSD) » MR T 2 RALILEAL, iSRSt T EAE . MR RGBT, Rt
gt F AN ERGERG R RPN AR 55, 4R 1 LR RS E AT AT SEVE e il A2 52 FRIE B A s AN LY
MR DX o A BEROARIE AT LSRR VG JEM, BRI HRTNLE, ESREERESIARIETCIE S V6 FF M I H AR S
AU, WRERR TR BBIK IR A

FEH L) 256W ARl e Beit, T7KE REZK Hiuh 5 95% LA EARHI A & . flK & BE/K Ll K2 H -4
Fwe2s AN Z2 (AR B T R A . AR S AR B, IR/, AN WA SRR REFOR

CCHERORYERE, IRRRATES F), RAEREBORFIR M K . SEEATZ) 200 MR LI H £ IS it
J&, EAEEANIH AT HRIAIT A B il 26W BRTI AR H CAMELTT 5. 7ERE 8 M
ML ERE, fEREIE T RPS BURMUE MG EOR . fea, IIAIAR & T EER BB 7 A B Ha I 22 7]
#2020 FHT LRI 1.3GW HIFHREH 1, 22 SL s b i i € B A AR s A Al RE TR AR o

filf REBOAR M F)— M HbOE, BOAREW DR ZFAFAL, EA—ERAMASRTE TS LR T
o XESIFAMUIRREIRER], THIRSS, PAERENME, EREBARGREITIH, DR R
o BEAL, ASTEREBOR K B AN IT A RT S ZE R WK . &), BNV 2 REBOR R AL
B MOREEERTT @H. B, BN E SR A L AT A SR EIE A0, X L
PR XL I AT RE, KA et ¥ 2 i i X S AR [ A e, Bl i RESOR A g n, AR
Z WA, XEHOHRSE.
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BASCHE M —#F, fESEE, W H R SIENARAE R, IR RKEIE

B R AT ERS . —BOREL, RGBT Ak (TR AR BUERS, ik R T R,
AR HE R . AR, “HEHR"AMN CRIESHAT R ) 5 AR FA A 2 A SR I _E

A, AR ETERAFE,

HEHERETL A EANMN . ERG—DEE AR AR R PETX, J8E i A =] 6
TR, B ZANBRM AR T HZRA R AR, XK BHER b T G, E
WOLE =TJ7 N (RFBER) KROAGTHATIHE . ANEEMFMELLS, IR AT AR A (1 £ 5ok
AT

FEF T A SR AFAE SE S VR R REVR T I RO D, FE TR R AR AR T A AT /Y . FEAIE R,
FE— RGO R ST, WA R RIE R SN K AL I AT 2B AT A . R Tl (1 H A (Tl

i 5 W35 :  http://www.raponline.org/featured-work/meeting-renewable-energy-targets-in-the-west-at-least-cost-the-integration.
68 T, Stanton, Envisioning State Regulatory Roles in the Provision of Energy Storage, National Regulatory Research Institute, 2014 (
FEEW AL REF R BPMEEER

http://energystorage.org/system/files/resources/nrri_14-08 energy storage.pdf.
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2.8 TR 5 5 i
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HeHE20055E12 A HRGGIK f1 M 252 B — THgE 44 3t (MOU) ik il k7, HIiH & m3dlE T

TR/ SR AT A — B UM T R UE . AR, FREMLHEHMITRE, BEHRRSITRE I E. HAiilg
ERF BN bR, TEHEAVP FFEE LD, AL, REFNE “HWE” (emBlR(l) £k, HS5HtBEmidt
TR MRzl (L FImG A Bobsierl) I Xnt, SEnT LT s 5 (T RE e BT B s — S/ N R, K%
M, BRI Y, BUEtE “H”7 b, Flan, $SYY A& I SE XX /N (1) 25MW.  SESRBIER AT LI AR (Rl BAN
IR AR A 5o 22 AN B B T A 2 1R

EVF 2B T, SH—RFINESNE, fS5FMNMIIER S R, DR S2 7 s AR 7R R0 % P &
M55 . BFH—Fr “HR” ML T, B DR PERRAERL S, REEN—GAUE, B8R HE T X,
73 5 Stephen Beuning %1%, 2012 44 A 16 H

741SO/RTO Council, 2007.

75 RGGI A% 2 A BEEKAS N, Rehu e, S gE M, HE2ZM, FUEM, FEmt/mm, A2, B85 MRS .
XL I 20 % 38 E E N A RE . BTEETEIN T 2011 4EIBH T RGGI.

6 R ZE S, E I RGGI I H HER: http://www.rggi.org/design/overview. 15 il £ & s B TT 252K AT LU R Wb 3R HL .
http://www.rggi.org/design/history/mou.

Mo 28



http://www.rggi.org/design/overview
http://www.rggi.org/design/history/mou

—/MEE RS =S TR bR, $2 H A 20094F £220145F R4 HEL 71T\ I CO2HE U B AN I 18842 0 I, 1
HxX —HEE M 2015 2 20184F PYAE 6] LAAFAE2.5 % I FE D . X AR H 12 4532018 HE il
TR LY B2 ) (1 20094F Tl B4 10%77

TR RIS, b FRBHIR KRR SN (HEsh T AT R LB R 1)
HEFEMER, MAHREZARER] LR, & S ERIEA T A e X — I H #ERrvrfl, 18 %A
HL4s RN S AR (K45 . 20144, 48 2015-20205F4E2.5% 1 B&ELIZE, K520144F [ R EFRFRKIE N
VR REEE9100 7 M, 3X — FE BT H AR A B 1) LR AR 1% I R I AR

R —/NBIBE R IR G KA 1), HEERFRERTHEEE. BARMRRIC CHr R 2
MOUIE AR i) , RELMEE 7 REWAN, 9MHIETIUE LM SN N9.84403K 0. B
R B MR FAERGGIE X N B AT O TAREEAN6KTT) » (ERAAERIH S HAHEE
AW EE. N TR, 2009 NHRERR R R A 115670 (Irf SEE M50 0. BUoK
SATHISLIU S, SR AE T S EIR . ERDYSAT T HER SR, X B2 B3 1 321k
No BOAWCER TRGGIFFUE B, Bl A 2 A TF R I .

RGG IR HEIAZ Zy HIF SZSON “FEAE A 1 PH A ) 22 =) 1) RE RS BR 00 H G — DR I HE . AR
RIZ110 %6 I NS TR, HAR S HMEAFIRGGI H . fERGGUSIEM LR, FIGFFEIA
150 TS H A4 -

65 % FH 25 PH AN HEL I A =] (B e RE AR H ;
6% F T & @ vl f AR Re i,

6 % J T H At iR = A A HE T AE;

17 % T 1 BRI KB

6% T 01 H & e,

BN HRLEE P A ZE 57 . A YERGGIMN Dl 3735, HUE 1L AR T RERI AR i 7 bl 151
L S M 25K 100 %6 MO BT T BEROUH -

RGGIIHN B IAE BRI I T 2 R SR A RN, 3 R0 F X BRAS (T RE B IR K T %20 A

2014484 J5, BEEHRUA = RA AW R, RGGIFLZ ™A Z N, X it i 4k 83 FFRe i T
fE.

2.9 4 HIrHY I B R HL g i

il & ARG EPA ARIEH 2 IR R T 10 B BURHEN X WO VE SRS SREPAMRB T, it

77 RGGI ) 1 X 38 A AL HE S & ROy 1.88 12450, Ltk 2000-2004 4 H B 4E 3 XIS HEUGR 20 4% .

78 % I, RGGI (2012) 1 H ik : Summary of Recommendations to Accompany Model Rule Amendments. (it EAE R AN & 1E = &N
mat)

W% E M. http://www.rggi.org/docs/ProgramReview/ FinalProgramReviewMaterials/Recommendations Summary.pdf.

9 RGGI, 2014.

80 Lazar, 2011.

81 RGGI, 2014.

82 Hibbard, et. al., 2011; ENE, 2014; RGGI, 2014.

83 Y & MRS W, www.epa.gov. 11124 E James and Dupuy, 2014.

Mo 29



http://www.rggi.org/docs/ProgramReview/_FinalProgramReviewMaterials/Recommendations_Summary.pdf
http://www.epa.gov/

K2 2030 FE7E 2005 /K B> 30% K H HE AT H B AR . 1Z TR 52 [ A H I H ) B
—, RS R A Rt S B S R A R HE 2 P RE A o

MYE IR, KEIREBER &M BeE 7 mb R s, SN REEHRTEAR TR, d S EA RS
Tt 5 FEIPOR 2 il A BT B B M IERIGAE BT THR o K2 o ST 4k St — 267 30 it
HLGRE BEEALR”, R BRI SR & (BAERERD « BB B A A S A

B T AN R BoE HAR (BIRE Mwh 205 HECED) , EPA IEBTT T — &5k, W LAE
o 2 PR I T SR . AT, R FOVR R MR 2 RO R S BURATR H AR . B
MIFDRE S AR IR SR, B ERARARBRAGTT R (RN BRICEA TR, Wi

1. AImAER R R SRR B &I I 55 A BE RO H SR AR @, DAl B AT
IR, IR SRR B AT S TR HL . & M R] AR A e 38E (1 11 7347 L g
BOUH P AR RE A E AR (FERZHUN R R A B, IR S NI AT TR ED
RARF BT E R RERLE) T (EPP) HIME, {EJE EPA KEX —ME& ARt 7 —2, fERERL
HLJ RS BTESRANE B RO BRI B I . EPA A BRI M AT RERS T R BE AR H , A4
RE R B IL B RN 1.5% . REE UM CEBETE R 1 IX xR,

2. A EARRRIR: W R A A AR, AT LASZEM AR bR . FRAE EPA THEL, EAR EPA 2030 4
1% 5 R RGBS AR B RE AL E & EE IR T 15 %, {EAEAN M AT FE A4 REJR & Hi BB $2 T ) 25 1]
IKFT R ARSI F PHEFR FR 0SB, EE B AT M A IE K J1 R B kbl Rk EPA Kit-KI
K S,

3. RWERE GABRRHE] FBITHE) : X—HRESSTURE KB RAESERE &) Xt
bty 5K BRMEL, AR HIAE KEERURBHAE YR . SEEBAMREE IR ER, ¥
WA K] HIFRIAEREUN 2012 F1 44-46% 12T F] 2030 1) 70%2°.

4, WEERFER ., BRI AERE] BReR. EEINMRE T B PRI 6%HIRER .

5. H: %A BT I HE AR R SE B . (BB RZ ) AR, EPA FEANIHAF 2050 4
TS AT R EIZ R TR, EPA RS MAREIRAIE, PURFEFIAE B 1iE1T.

EPA FITHE ], MBS, FU™ A i R ot Bt e e R ReAs o LR A R A 0 2

FI A AR A AN B RS It BT, Wt U B A R i R AT i R A LB e AR I A B AR

mi (PIOIATT i) AT pRA) « HE)— 02, EPA HUTHE MR IRIB R A an (2

SUERARACEET ), EAREL TR R RIS g (B R AR SR RS YD G AR R

SEHTARYD S BORRLA R R . X8 RURHE I A2 H A% 0 B bs, (EREE CRER R A SR B

M) ARH B, HIZEHE T AU Maid, RS H RS TEIE, RN EIE IR L. b L,
EPA HITHERY], HIME A M RAA TR Tt AR IR EE, SR S 2 U R SR (8 2 AR RS

(R R T A B EA SRR —BUORIR R . R 1 85T 5 EPA I T Z1% 52 —AHICH) EPA A
Rt v 545 R

83022 20 B, REFIKEBEIBEEARRIEAL ., HE, RKEEE TS H KSR, BT 506W. XLEE GEER
FERAGATAT B 1 K AR B 1 B R ok A 5 BRI bl WL http://www.hydro.org/wp-

content/uploads/2012/07/NHA PumpedStorage 071212b1.pdf.

8 EPA AN, &R TIEE] 87-92%F FH 2 .

86 % 2 EPA (2014), Carbon Pollution Emission Guidelines for Existing Stationary Sources: Electric Utility Generating Units, 79 FR 34829.
Retrieved from https://www.federalregister.gov/articles/2014/06/18/2014-13726/carbon-pollution-emission-guidelines-for-existing-
stationary-sources-electric-utility-generating.

@ RAP 30



http://www.hydro.org/wp-content/uploads/2012/07/NHA_PumpedStorage_071212b1.pdf
http://www.hydro.org/wp-content/uploads/2012/07/NHA_PumpedStorage_071212b1.pdf
https://www.federalregister.gov/articles/2014/06/18/2014-13726/carbon-pollution-emission-guidelines-for-existing-stationary-sources-electric-utility-generating
https://www.federalregister.gov/articles/2014/06/18/2014-13726/carbon-pollution-emission-guidelines-for-existing-stationary-sources-electric-utility-generating

IEAR A S WV SEBUCR WKL A . BARTT S, SRS JC LA 1 M L 1 R AR U L
JEA LR H @ v FHE IR RAS . A 4h, SURRAE AR BERURA (RIEIH BB A #2551
JEAD o B, EPA BUTHSRLRM]: BRI it i) AR 2L B A HL g SRR T S K AR 22

R L AR TR RS 7

SRR G 300 14376
TARVTGIR R CAOARER) e 270-630 123270
IEFR A 88 12,2550
g 490-840 1236

FI I 1) FPRAT B[] 49 R
o 2014%F12 H1HAT: E4HTTRI Mt 2 A0, AESRE W,
o 2015467 SEIR AN T RIt A A
o 2016476130 : MEPARAZMIEARTTEI.
o 2030%F: LIEPAFEDR .

M RAP 31



ZEHH

American Council for an Energy-Efficient Economy (2014). State Energy Efficiency Policy Database: California.
Retrieved from http://www.aceee.org/energy-efficiency-sector/state-policy/california/1575/all/191.

California Energy Commission (2005). Implementing California’s Loading Order for Electricity Resources.
Sacramento, CA: California Energy Commission. Retrieved from
http://www.energy.ca.gov/2005publications/CEC-400-2005-043/CEC-400-2005-043.PDF.

California Legislature (2005). Senate Bill 1037 (SB 1037). Retrieved from http://www.leginfo.ca.gov/pub/05-
06/bill/sen/sb 1001-1050/sb 1037 bill 20050929 chaptered.pdf.

California Legislature (2006). California Assembly Bill 2021 (AB 2021). Retrieved from
http://www.energy.ca.gov/sb1/meetings/ab 2021 bill 20060929 chaptered.pdf.

California Public Utilities Commission (2007). Interim Opinion on Phase 1 Issues: Shareholder Risk/Reward
Incentive Mechanism for Energy Efficiency Programs. Decision 07-09-043. San Francisco: CPUC.
Retrieved from http://www.cpuc.ca.gov/NR/rdonlyres/33471B66-CCCB-4999-B727-
CB02CBAB8734/0/D0709043.pdf.

California Public Utilities Commission (2008). California Long Term Energy Efficiency Strategic Plan. San
Francisco: CPUC. Retrieved from http://www.cpuc.ca.gov/NR/rdonlyres/D4321448-208C-48F9-9F62-
1BBB14A8D717/0/EEStrategicPlan.pdf.

California Public Utilities Commission (2009). Decision Approving 2010 to 2012 Energy Efficiency Portfolios
and Budgets. Decision 09-09-047. San Francisco: CPUC. Retrieved from
http://www.cpuc.ca.gov/NR/rdonlyres/A08D84B0-ECE4-463E-85F5-8CI9E289340A7/0/D0909047.pdf.

California Public Utilities Commission (2010). 2006-2008 Energy Efficiency Evaluation Report. Sacramento, CA:
CPUC. Retrieved from ftp://ftp.cpuc.ca.gov/gopher-data/energy%20efficiency/2006-
2008%20Energy%20Efficiency%20Evaluation%20Report%20-%20Full.pdf.

Downs, A., Chittum, A., Hayes, S., Neubauer, M., Nowak, S., Vaidyanathan, S., Cui, C., et al. (2013). The 2013
State Energy Efficiency Scorecard. Report Number E13K. Washington, DC: American Council for an
Energy-Efficient Economy. Retrieved from http://www.aceee.org/node/3078?id=5169.

ENE (2014). The Regional Greenhouse Gas Initiative: Performance To-Date and the Path Ahead. Rockport,
Maine.

Foster, B., Chittum, A., Hayes, S., Neubauer, M., Nowak, S., Vaidyanathan, S., et al (2012). The 2012 State
Energy Efficiency Scorecard. Document No: E12C. Washington, D.C.: American Council for an Energy-
Efficient Economy. Retrieved from http://aceee.org/node/3078?id=5121.

Hibbard, P., et al. (2011). The Economic Impacts of the Regional Greenhouse Gas Initiative on Ten Northeast
and Mid-Atlantic States. Analysis Group. Retrieved from
http://www.analysisgroup.com/uploadedFiles/Publishing/Articles/Economic_Impact RGG| Report.p
df.

Holttinen, Hannele, and Hirvonen (2012). Power System Impacts of Wind Power. In Wind Power in Power

Mo 32


http://www.aceee.org/energy-efficiency-sector/state-policy/california/1575/all/191
http://www.energy.ca.gov/2005publications/CEC-400-2005-043/CEC-400-2005-043.PDF
http://www.leginfo.ca.gov/pub/05-06/bill/sen/sb_1001-1050/sb_1037_bill_20050929_chaptered.pdf
http://www.leginfo.ca.gov/pub/05-06/bill/sen/sb_1001-1050/sb_1037_bill_20050929_chaptered.pdf
http://www.energy.ca.gov/sb1/meetings/ab_2021_bill_20060929_chaptered.pdf
http://www.cpuc.ca.gov/NR/rdonlyres/33471B66-CCCB-4999-B727-CB02CBAB8734/0/D0709043.pdf.
http://www.cpuc.ca.gov/NR/rdonlyres/33471B66-CCCB-4999-B727-CB02CBAB8734/0/D0709043.pdf.
http://www.cpuc.ca.gov/NR/rdonlyres/D4321448-208C-48F9-9F62-1BBB14A8D717/0/EEStrategicPlan.pdf
http://www.cpuc.ca.gov/NR/rdonlyres/D4321448-208C-48F9-9F62-1BBB14A8D717/0/EEStrategicPlan.pdf
http://www.cpuc.ca.gov/NR/rdonlyres/A08D84B0-ECE4-463E-85F5-8C9E289340A7/0/D0909047.pdf
ftp://ftp.cpuc.ca.gov/gopher-data/energy efficiency/2006-2008 Energy Efficiency Evaluation Report - Full.pdf
ftp://ftp.cpuc.ca.gov/gopher-data/energy efficiency/2006-2008 Energy Efficiency Evaluation Report - Full.pdf
http://www.aceee.org/node/3078?id=5169
http://aceee.org/node/3078?id=5121
http://www.analysisgroup.com/uploadedFiles/Publishing/Articles/Economic_Impact_RGGI_Report.pdf
http://www.analysisgroup.com/uploadedFiles/Publishing/Articles/Economic_Impact_RGGI_Report.pdf

Systems, John Wiley & Sons, Ltd.

Hopper, N., Barbose, G., Goldman, C., & Schlegel, J. (2009). Energy efficiency as a preferred resource:
Evidence from utility resource plans in the western United States and Canada. Energy Efficiency, 2(1),
1-16. doi: http://dx.doi.org/10.1007/s12053-008-9030-x.

ISO/RTO Council (2007, October 16). Increasing Renewable Resources: How ISOs and RTOs Are Helping Meet
This Public Policy Objective.

James, C., and Dupuy, M. (2014). New US Policy to Reduce Carbon Emissions from the Power Sector.
Montpelier, VT: Regulatory Assistance Project. Retrieved from
http://www.raponline.org/document/download/id/7274.

Lazar, J. (2011). Electricity Regulation in the US: A Guide. Montpelier, VT: Regulatory Assistance Project.

Leadership Group. (2006). National Action Plan for Energy Efficiency. Washington, DC: U.S. Environmental
Protection Agency and U.S. Department of Energy. Retrieved from
http://www.epa.gov/cleanenergy/documents/suca/napee report.pdf.

Lew, D., Milligan, M., Jordan, G., and Piwko, R. (2011, April). The Value of Wind Power Forecasting. Golden,
CO: NREL. Retrieved from
http://www.nrel.gov/wind/systemsintegration/pdfs/2011/lew value wind forecasting.pdf.

Martinez, S., Wang, D., & Chou, J. (2010). California Restores its Energy Efficiency Leadership. San Francisco:
Natural Resources Defense Council. Retrieved from
http://docs.nrdc.org/energy/files/ene 10030901a.pdf.

Molina, M. (2014). The Best Value for America’s Energy Dollar: A National Review of the Cost of Utility Energy
Efficiency Programs. Research Report U1402. Washington DC: American Council for an Energy-
Efficient Economy. Retrieved from http://www.aceee.org/node/3078?id=5189.

Partnership for Climate Action (2010). Efficiency Power Plant Policies in China: Lessons From International
Experience. RAP and Ernest Orlando Lawrence Berkeley Laboratory China Energy Group.

Regional Greenhouse Gas Initiative (2014). Retrieved from http://www.rggi.org.

Regulatory Assistance Project (2011). Revenue Regulation and Decoupling: A Guide to Theory and Application.
Montpelier, VT: RAP.

State and Local Energy Efficiency Action Network (2011). Using Integrated Resource Planning to Encourage
Investment in Cost-Effective Energy Efficiency Measures. Retrieved from
http://www.seeaction.energy.gov.

State of California (2003). Energy Action Plan. Sacramento, CA: California Energy Commission, California
Public Utilities Commission and Consumer Power and Conservation Financing Authority. Retrieved
from http://docs.cpuc.ca.gov/word pdf/REPORT/28715.pdf.

US EPA (2013). Carbon Pollution Guidelines for Existing Power Plants: Emission Guidelines for Greenhouse Gas
Emissions from Existing Stationary Sources: Electric Utility Generating Units (EPA-HQ-OAR-2013-0602).

% RAP 33


http://dx.doi.org/10.1007/s12053-008-9030-x
http://www.raponline.org/document/download/id/7274
http://www.epa.gov/cleanenergy/documents/suca/napee_report.pdf
http://www.nrel.gov/wind/systemsintegration/pdfs/2011/lew_value_wind_forecasting.pdf
http://docs.nrdc.org/energy/files/ene_10030901a.pdf
http://www.aceee.org/node/3078?id=5189
http://www.rggi.org/
http://www.seeaction.energy.gov/
http://docs.cpuc.ca.gov/word_pdf/REPORT/28715.pdf

Washington, DC: EPA Office of Air and Radiation. Retrieved from
http://www?2.epa.gov/sites/production/files/2014-06/documents/20140602tsd-ghg-abatement-

measures.pdf.

34


http://www2.epa.gov/sites/production/files/2014-06/documents/20140602tsd-ghg-abatement-measures.pdf
http://www2.epa.gov/sites/production/files/2014-06/documents/20140602tsd-ghg-abatement-measures.pdf

3. REEHI2K

3.1 Bl R ERRE

RREE CEUD 2 H 28 R EAH AT BUR I, SR E 2 B3, BORANE . RREEZE 5
2 (EC) REERBMISATHUN, XA 3 BURAT (B AT B, (ELRR B4R 4 X 5% Bl ot [ U5 5 70 5 T
RAFE B E B RR2MT. fEiATE, B 7 I SR AL A v A B R — ST E
W I R &S . HirX i RA S EEEERAG —, ST EMXIEE R R e, P
Lo HAR 2 [ ORI DX 1) H 7 2 w9 8 T RS S5 o

TEREVR AR IR Ry, BREAFE AW E 7 W E vl AR REYR . BERRNR = SAAHE O FE R, (H7
VI 53 R 7 S X BB AR 7 T A 2SR B EAL . T R & [ 1 RE VR R VR L 2 SR, TR Rl
G R R BT RIS, XX R A S IR R AT H bR O . KRR O
SEPL2020 A S REE B TR, B3 D §lE T EEEELR MR, 7F 1990 /KT A
IR E SRR 20%, FEABUES I EZ B EAL T 2) B EAREAR S EIR, KREZL
Ui REVRTH 2% b 0 A PR A B VR L R = B 20%%7; 3) 1R NN BVERAR I Hir, KKK IR ERER
20%. 2014 £ 10 A, BKBEAIS AN —SE=E 7 2030 FFHELE, GLFELE 1990 Feal b HR 40% .
¥ 2050 HH bR, BRSSO EAMAANE, KBENEFIRFHET 1990 4F/KF L HI K 80-90%,
FEHR T — 7 2050 SRR, PLSCRRIX — 7Kg,

B L2890 AR, WKEL— B ST RAT WA, DB — NV FE A R P9 AR L TS T G A
BRBAE 2 ZR AT A @A sE e At i, JFBoR RGeS, BT A%
S A AR = B R ORAR AL A AL B, JF B OO RGTIEE T, SEPLAM
BRI S =TT L HIAALER M BCR R RE T, IFROL T TR SRR BEIRAT W T
2, IR, A VIR HERNS S, BRI WIS TR . RSN
W7, Wi Mae, KBRS0 MABRUFERE, BURX TINS5, DU I
SEVERTERREBE B 5, WA [ 2 T S A7 AE B SR R 22 57

AETER, WA RO EZ T 5 A LR — 2 R RER . W EE, R
SR8 57 T FR R T T AR AR D BURFRR T IOR AT o AERR BRI S BB N, S EBUR S 4oL 1%
IS T BUFERBE R T T R A IXLEHUR 1 T 2R REIE W WA 1€ ARG E /T, HHER
TR, kEAL KBCH (T&D) Wil A EVFIHE, T, BRA LR, 6l Hi g
iy, RGO T IEHE T HE IS BIAREIE AT B — B4 — RS, BATTRRIVY
A G R E R, B R At =R BT ) (RREE R4 2009/72 / EC) $R&H AL
PR, feit o B E A Z R R & E,  Inskis [ 7M. FElid, 2011 4F fizdR & or 1 R R
e I A 1 JRI(ACER)” o ACER FRIAE 552 X0 1 03 [ M A LA 2 (BT EAT B, 225 3 S IX 3y HL R it 2
TR, I X350

87 RREHZE T, #2020 4, 2945 34%HIH A H 1TH Tk A T B AR RRYR, BFERAUK KRR, L
http://iet.jrc.ec.europa.eu/eu-track-2020-renewable-energy-targets.

8 53T 2020, 2030, 1 2050 HAx, LK 2050 ¥4k BIAH G SCHE, 1S
http://ec.europa.eu/clima/policies/brief/eu/index_en.htm.

89 JX ML TR S WLPEACIA 13 4F (A1 % 1 = Rk v 4. f9.4 Directive 2009/72/EC in 2009, Directive 2003/54/EC in 2003, and
Directive 96/92/EC in 1996. 145 I, http://ec.europa.eu/energy/gas electricity/legislation/third legislative package en.htm.

9 I, ACER M3 http://www.acer.europa.eu/Electricity/Pages/default.aspx.

M RAP 35



http://iet.jrc.ec.europa.eu/eu-track-2020-renewable-energy-targets
http://ec.europa.eu/energy/gas_electricity/legislation/third_legislative_package_en.htm
http://www.acer.europa.eu/Electricity/Pages/default.aspx

R P ) BE R AT R BCR AN AR R TR 2, IS5 AT 5 BRI . B S AT IA
K, B CAUE 7R REIRACE . IR AU BRI . AR AN K
FRORY) (PM) IHFBRHESESR 2

o TATEAREYRE. Al FEREURIES (Directive 2009/28 /EC) FI5E 1 AJ A AEVRAE MR BH & B 5 [ [y &
i REVRYE T R EL %Y, SRR 2020 EIAF 20% 1) H AR RFF—E, BN EAEELAR ER
fabr. MAEZRLAE G D Ex o] BARETshitR (NREAP) 7, F5E nf FAE RETRTE HL /7.
e, ARSI RS I E K fRbr. HArs =) NREAP KB, IS, 2 2020 4£EK
WA =0y — R I E Aok B ] BEARREIR R FE92. 2014 10 H, BRI 7 2030 A
B 27 % ] FAE RETR R R H FR%.

o FBBUERNE. FUHAEAIES (Directive 2012/27/EU) E3R & EBUMHIE 2014-2020 [RIREFEFI T HE
fabr, WEIE NI E LT e .

o RESAHBMEEBHIMAZS. KKUIE4S (Directive 2003/87 / EC) I 1 KK HEAS 5 1k &
(EU-ETS) , HiE T & EigE TR E S E S &, filE 75 B 4Bl Ec A i s k) i 5,
DA FCAAS S . 55 =B B EU-ETS A 2013 4E 1 HITHE, MSAT AT 7 4k B3 v [ )
RS SAHEE R B EFR (2020 46 EE 2005 45 R[5 21%) , 37K 7 B AT AT AR
PR, T TG — R B E KRR bR B B, S 2 AR SR 0 B HE SR R

o SO, NO, RIERHE R bRtE . KAU)— (LCP) 384 (Directive 2001/80/EC) #isk, P #itds
WA BAE SOMW LA ERHL) AERES SO.n NOLFI PM HEBARIE. KAL) H5 A BRI H
] IMARAE 2008 SERTIAARHER, B FEEIK. CRSEIKHE] A R EisT &£ 20000 TAE
AN, B LZRAE 2015 SEJRHET N . 7E TIHESEES (IED) 2 FEITHY 2011 4 KA HL ) 45
L, B E TOE KT HE R

Bl 10: BR B r 04T Mk R B AR AL 1B

LN ”}?

e GICE s TN o)

SR e
IR R
fig ?‘J:'J’I. T IIJ /1 o |1'[

HETR IR ]

L w]

BT

XtF AT R R BRI RERCRNR B A HRCE T, A7 LA A% B e 1 bR B SR AR B 2 i Y
AR H bR B, 48E M RIEFERIIH Energiewende $2H 7 — TR, 5 1E 2050 471 [

o1 2L Uity REVR VM FE M R ZLui P IR IR FH &, i B aE,  DLACFR T RIER ) I FE A FE

92 RPN AT F A= BEJR I 2> (2011). Mapping Renewable Energy Pathways towards 2020, Brussels, Belgium. (F[A] 2020 G [ KR AT
BHARIERE, LRI ZER)

93 Bennett, P. (2014). (MR 1BE5E 2030 HER] FAEREYER 27% I LLBI H¥R) EU sets 2030 renewable energy target of 27%, PVTech,
October 24, 2014. Retrieved from http://www.pv-tech.org/news/eu_sets 2030 renewable energy target of 27.

@ RAP 36



http://www.pv-tech.org/news/eu_sets_2030_renewable_energy_target_of_27

A RRIR AT AL, JRRR T ERIRKERVE & BOR SBOIBAR ™8 (1 d = AR IR H br . 92 1) 2008 4
AURARE S E TR = AR H AR A TR R T, DL BC B R FE A i, v F) 2050 4R 58
JRFMRBREE D I T o SRS BAET AR LALR) co, HEUMERERRTEE (EPS) , ¥3E TN 450g
CO»/kWh, H: H (2 B (RAEA BE 1 SCBLBRAH BEANGEAF BORAT,  ASEHEE VORI L)

3.2 BT ILRIG5 1

R A R 7 R T FE AT AT R A AE B AR KRR L I A, BAR T TR AN L3R %5 g, IXee 22 S A2 I
Wb o AR, FEA A S YEE R AT RS AT, AT 2 T E K B, R
BEREN L ELE D22 AR BRI SE P B0 AIE . B 11 SR T IR F AT ML 4R 20 1 D o

B 11: BREA [ H A7 ML R 3

G T D R

G T D-R Ty, VAR, A, BOKA,
B

G T D R FIE, I, SEE

YERER: G=K L, T=AH D=L HD, R =% 4%

FERZ R i 5 I, R i b 208 B Sk, ZEAE OISR E R 52, A3 KM P
HIRESOR AN IR 55 BBt X 1 i /022 Z 4R ik 7 SR A H T i /0 Tiidg, A e g (R e m] A 3K
UCH BRI 7, i H A TS A F T A (A 7 B P A AR T AL B K2 B i gt
7R AT, BOR—SE R AT AR LR IR AN A LR AN 2 i &, (HEEZ R A
[ 7525 & — e Re g A R FEUE PERO TS IL A (UL 277 27— 7100 %6, KRR P A ok b [ #R il 52 1 Rk
AR T a0 ks LR

IR S5 O3 R [ e i S — R N AR R T, B4 2014 SEFTRROL — N EE A BT X A LA ) H AN
H b A . 2000 SE40RT 2010 SEACHIE], Xt HATLA T O TIEMER S, W E N
EER S E R 5 S, B RATH N TR GRS, MG RENTI L, KR TR A A
WX T ESatr, X585 AT BUR TS Sk i Re /0, R B> T 2 RS 22 5% . [ A AR AR AT

9 ST EPS WL s, M IEA (2012), Energy Policies of IEA Countries: The United Kingdom 2012 Review, Paris, France: OECD/IEA.
CIEA E R PIREJEECR, JeE 2012 ¥FiA, LEEED

9 See, for instance, Karas, J. and Sulamaa, P. (2013, June), The Increasing Scope and Authority for Power Exchanges, Elforsk AB

Working Paper. (CHHL7I22 G ¥ INSE AL Sy, 2013 4F 6 )

% B JEWAMNEEN, WS B/RZE. WEF YT EEE 7k i AR A S ERE RN IR SEAT B A

EAHSE. IF2E. ERSLRIE S E ST T IREK A LS, BRSO, TSO Al LA SLIX Le g A K A . WL Hall, S. (2014),
(BRI EHLH] “ASa] 85~ ) EU electricity market capacity mechanisms “unavoidable,” Platts, 19 February 2014,

retrieved from http://www.platts.com/news-feature/2014/electricoower/eu-electricity-capacity-mechanisms/index.

97 EC (2013, May 11). Generation adequacy in the internal electricity market - guidance on public interventions. Commission Staff

Working Document. (NFiHL I T35 K HAE 78 2 - X AL T FRI4E T, & R< TAESH

SBLL RIS, vEEFEE M H AT 4T 2006 FHilgihG. mtb B E ., REFEE L 2010 FHiaf G . RN JI5Z R M

ufi: https://www.epexspot.com/en/market-coupling/another step towards market intergration.

M RAP 37



http://www.platts.com/news-feature/2014/electricpower/eu-electricity-capacity-mechanisms/index
https://www.epexspot.com/en/market-coupling/another_step_towards_market_intergration

DT A A S AR B L P ZE I b 38, s A I It > AHZ R K. 2014 5 2 H,
FEBR PG AL B A DU K52 5 Pl ad A 15 ARG I H AT i &, 88—, WA, X85
PEAT, THRDERH N, DUEZ G m -1 e Sy AT R B g, Ik B STy RE st 2 0
(N E NP ST e

3.3 14Tk HE R

FEARRIA5E, W RS 53 LR T iy v AT MDA R 0 ™ SR, A8 P 04T M A% [ DUBRBRE AR L)
= 01 [ AT DX TR IR NS TR A LR AR R AR, S KR IRl B T AR R . AR
AR T 37 i A R SELIE — e R S A e o TS 7 BB T AN M8 v T I R, SRR T
BUPRCRA A bR CAnmr fAEREND » B FRZRE O TS HL R SEBLZ LE SR AT H AR

FEWCH A R 3 ], SO 0 T DR T T A B, AEAROR =T 4R 8, RERICRE Oy — > B E R e dR it
NG, AE H AT AR B A ROREE, R At 2 A R, SR = AR R H

PRI AT B DTk (EAE, RIS OLT, BERUMARIR L N N RR BT L 7D B e 0 $ B R
B MIEC D) o Ban, MRS RE B 25 R AR R R RE RS N A B 1B T AT S AL,
FAAEIZRE— R XURG,  RIVIRRCER o 03 AR R R4 X RERU BN AT B i A1, 1T 22 5058 1 D /2 13

HL D 5 SROT R 1A F T BRIt A ¥, A L RE AL BE Wt T 0 KRS 5 R R -4 1 1 R I B4 4

K.

R AR REVR R HL LURE A R % [ ) — A EL L REROR IR . AR, AT AR REVR B IR A B AT AR A28 21,
LR I T SR AR AT ALK, 10 RS 0 (K 7K PR BE YRR 0 AR AR L R AL R BRefE KRR
RE GRS FEAE IR B A, TR b 0o 25055 8] RS2 57 [ 2 1) B S i o i8R ke XU RE AT A B E B R K 20 AT AN ST B
Jeon] PR, i 23 i A ) A B AN BN S FE R . DR T AR REVR ORI, RENE R (R
R H I R 0

R b, AT PR S mT F AR RRYRAT B UERI, VR A R G o] AR BRI AR R A, SR KR B R
[ 2 A B IR R R, B RATIR B bR, BURRERATIEE W, wEARR K B DA O,
DL ARAIE AT P AR REJR SRS X SRR 38 5% . Sbah, WRERI 28 =& RelE—H5T11%]) (Third Energy
Package) " RHH RS E R (TSOs) HItheHZ Rkl B R Guig & M4 (ENTSO-E) 7, A4
RREA BRI G ) 5 AT — A AN LR T E N2 R K] (TYNDP) o iZRIER FH—FE R B
WA, CRER S ERA U RERNMABE RS, PSR HAREAE. BASERTTHARERAT
BT RIFN A 288 RN SR AL T R O B e A AR B JE A, (E PR — B ) e 4 nT 5 A B YR AT
AR, R — AR H bR

AR TG N LRI R, R A5 AR P R FR AR LRI A 78, B EESRAS R RIS E A AR R
WIS RS . flnEdEE, ZRmEREREsR, WX RREE /M EBERER % T
R EME TR, IR EEET] (Bundesnetzagentur) #lt#E. 1ENIX—d R BEILS, 1%
THRIE M ARKAT, FRAER A AL,

9 See Reuters (2014), European power exchanges plan cross-border intraday trading, 10 February 2014, retrieved from (KK HL /7
THARIEEHHNA 5, 2014 £ 2 A 10 H) http://www.reuters.com/article/2014/02/10/electricity-europe-intraday-
idUSL5NOLF24720140210.

100 Eyropean Network of Transmission System Operators for Electricity, Ten-Year Network Development Plan, 5 July 2012. (R

TIMERARGUSE T, AR 10 FH%), 2012 47 5 H)

@ RAP 38



http://www.reuters.com/article/2014/02/10/electricity-europe-intraday-idUSL5N0LF24720140210
http://www.reuters.com/article/2014/02/10/electricity-europe-intraday-idUSL5N0LF24720140210

3.4 RERHIRAUIREN . EH AR 3

H 20 th4d 80 ALK, WA LA — B R E KT, BRI SC REREsR, 3Tk RE
BORH . 20 28 90 FEARIIE],  WRERIT A0 AT A 53 B SEAT R T RE R A 283K, B fih il e AR A B2 H
PRe

1998 £F, WU HELIEN 7T TR HEHE 7 RRER — A H AR, 31 2010 ERTR 2%
T 2R MBI R R — N 2 0 2006 AF 4 H, W “BE IR 4 o A R A e YR IR 45 4R 4102 2
SRAE - WK LA 57 B A 2538 oL K 70T e e AR 55 LA S LB RE R St i, 705 SE BB 2016 4 4= 11 fE
9% IR Hbre 3530 BRIl b1 R A S RERAT BRI, B %R KR B8R A5 2 IR 2R BT R Y
RERIA I, R R REVEAL T RERCR .

WREEZE i 2 2010 4F 3 HIR B T B 2020 4GS : #FREZY. A FFLER €1 7514 K293, 2010 6 A3 T
W Bl % 7 L T 1 T R A o R 5 BT TS B R 2020 AEIA B B RERL 20% [ — AN B g
9 H Frtod,

2011 4E 3 H, MRBB RS KA T — " GERCTT£/201119, BEE I SZBreE M KT RE 1 . iZiHRIm
H A2 B 5902 MRS A4S &, 2B 20% BT RE H Ao 4R BTN B, 2007 4F LA S )
TRERE i, R A R TR TR AE RS SR 0B 2020 EREVE AR RN 7%, AN — B S, R
Rl RESEAR 20% H 1T RE H Ao

2012 % 10 H, BRkBL@ES 7 —DiReREE 21, XfH1F—LL/E“2011 RERTTRI” H 4 1755 B4 xS TRk
R E B TR AR . X4 B pTRER I — TS E vk, Sk E e T B AL
PIRER LSS, ETEHEBhRKEE SEE 20 % MRERL H b, IS EE— D M ae audili~F T iE % . %3821 H
1) 2 5 B ol 53 [ SRR B 2020 FE iR = SR AR, IR R S 2050 AR B 5 4 I RER & 57
TR, R E T AR YR AT ML HE, 3 2050 S B EHER AR 1A R 2 H AR

X RERE 2 K B N AR HESD RE RO H 5L T 48— HESE. ean il T BN EREIR T A I0REES, TR
B RE YR AL AN A ] rh B e BE AR A T 3 2 R A5 75 ThT FAOREIU 5 I 5 % B A Ll 23K 5 Bl K RE A H e 1%
ROEH, IR SR, RO — BRI H AR 2 2020 SEFERLEXT RERE 209617,

AR IE B R W A 1 01 B I — U RE VR B e S BEVRTH B 1 00 — IR REVR B & T AR . BAE IR
SRR, WOE 2020 FHEFUER A RLR I E N BERLH bR, JF IR 03 Al i XL H AR 5 e O -

fn
o

AT, BRI ER IR

101 R HEEH 4>, 1998.

102 g B 4 A EE 2 2, 2006.

103 R HRZE G 4=, 2010.

1085 A H KR AR 24 T 51 20204F 35 23,6842 M 2 (0 — X BETE (Mtoc) (BRI A il REVE ST Bk AR REVEAE T, T P42 8
R B, MAEREYRYE T R BN 18 4212 & .

105 NRHR R G4, 2010.

106 ¥ B 4 A EE 2 2, 2012,

1072538 3 BER BRI J b ST HERERY 20%, LHIE “RRE R 2020 AEFETE ARREHIL 1474 Mtoe M— WK BEJREE 1078 Mtoe 1)

RAREIR” o R BHRAIR Sk An{ar 545 AN Bl SN AR S EK,

M RAPM 39



MR 10 DME AR SR HI LT REBOGR (EE0) BRI EIRIZK:, 245X T B9 T3R5 79 e BT
HAREFE S HUAE RV, X482 HES) 1 H R b R ST 25 1 279 e B
XG5 IR AR ESR AR LA ITRER X 55, 1M A2 LE % U St n] B ARBOR,  DUA RIS
REMTH . BERMM S, ZIRSEE —BUEHEIE, ZRITE R FIT LT TEZ —:

o 1) @S “SRHIMETIREBUIR(EEQ)”, EORMECHL A 7 B AT, I8 I St 25 Fh i B P BT Be s i,
FETARFHEERER 1.5%,
o 2) SR FAREUR”, RUFRFESEIL 1.5% T T RE &= .
B 12 Bon TROEE G E 5T 1.5% B0 a8 B bn A R B T 10 ANFRASEAT EEO BRI E, H4b
GEBAE W RIS EEO, A =Rk FESAT EEO (FEI AR 8 /Nl I A 1 i A il v s
WA AR I m] BACEUCR LB 1.5% BT RE HAR)
A 12: &-BREE R R E X 1.5%75 68 H AR A BN

18

Considerinthe future

EEO in Article 7 notification

3

As of July 2014

a2
HER: L0 UR R U SEAT EEO AR 1 5% 15 5

IR N T [ AT R AR
PRI IR 2R IEREIRF7IF Eoin Lees, #5702 H: http://ec.europa.eu/energy/efficiency/eed/article7_en.htm.

2014 7 H, BRWIZ RS kAT T — DURE SOEUCR o8t X, T BREE 2020 4244 R AR 2] 18%-19% 1)
TREE . HIZ AR, WRFTA R A E A LSS AT S Sk STk, AN T,
i B R SEEL AR AHE P2 1 20% H FR2%, 2014 4F 10 A, BRI SHEAE T — T 2030 4FIA %] 27 % 11
TREH bR, JRAE 2020 SEHHAT RN, BE LG H R E] 30%1,

08 RR B ZE 1 4x, 2014.
109 I, 2030 S (EASAHEZE, f# H http://ec.europa.eu/clima/policies/2030/index _en.htm.

M RAPM 40



http://ec.europa.eu/clima/policies/2030/index_en.htm

3.4.1 6150 Hr: FEEMEBEAVKIRER X F

o [ SEAT RE R B L 7 (KSR PE T REBOCR 28 20 48 17, A8 M8 A8 1 I ANIBURT (i 1k RE ) Ay 0 (6 75 T, 9
TP — A s B FE 0. fEoeE, M ENRS T — I EE0, ERAEIR AN e (18
ANV HESNRERL . BURRE G B8 T 01X — LSS e MBI A, JEoRIX LI R 7 e EE
PR T = AR R ) B B BUR B

e [ K FEWCM R 26—/ EEO T H T 1994 AEFF 4R fiti, 4 1 FE g M WA G Sas = AR LR 3 1
— IR N “RE SR HE (EESoP) "HITH » MRIFX TR, W1 ERIAA 15,000 A LA LR H
JIERi R (R, FRH A/ M3 FERD) RS E R 7 ARSIV R T AR RS I ST 1 8. I
BRI E T H A N R 0 7 S A AT RE TR R, 2000 4E, TEE K IEE S IIY K T EESoP HHRIMITE
B, BFEEE A 5 77U R AR IR RPN, (EABR TAEE A . 1% EESoP THRIM 1994 4F
PATH] 2002 4=, BONTEEAE R H TR eI ) 32 EHERIE . EESoP [H R A miAL 2 H bR FIIAEE
3. EESoP 1 HAl (1994 4% 1998 4F) TN K Z % P #1 & T 55 AR K 2 2. 7F EESoP 2 Hi
(1998 % 2000 4F) Al EESoP 3 ] (2000 4% 2002 =) WHH, FREAMENE =02 “EARIH
HFEAR.

H 2002 R, %R A F7% 2000 $EH T — RN BRI (EEC) "HIHTRERLSy, iRz L%,
B EBUNEE T M T8 E AR TR LR P 5 At B ARIUERAE . IX T EEC 2 05 B BURET 4 B SR BE 1 £ 2
ReRBsf, Tt 1% AR HEE . EEC 2B MMM B, EEC 1 ] (2002 4E % 2005 ) Al
EEC2 }] (2005 #F% 2008 4F) Sjifi. EEC 1 MR HL 7RI R SRS AL N s S0 4 0 [ 53 ' 4 62 TWh
I RES H AR, EEC2 HAHFRJLT-8 7 —3, 1A% 130 TWh. #ZHEIXAS Hbr 2 /0F 50% 20K 5 “f
FATREREA”, RIS N FIBL O S ) 5K

2008 FH], HEBUFEA, KEERKE (EEC) B4 N BdHHE Hbx (CERT) 7, CERT BN T BURXTEL
AR BEHE FEECE T R . CERT tHRISZiti A 2008 4F 4 H 1 HZ 2011 43 H 31 H, Z:RiEwE
ARSI SR T SEATIRAE X 55 (BRIRHE X 55 o BB bR A RS It i1 75 ) 3 P Sz B s HE
2.93 20 A ALRR . IX— HERAIZE /D 40 % U UE AT R E RN R EETH 9% 5 8 70 % DL ABESE
B, BB Se T REREAR”, 7340 J3ME S AR AL BT Bl 22 B ) B AR IR RS E S B, AR HE S5 I REDR
PR R 06 5 BB A A B K BE , a2 LB Pk e B PR RON SR, SRR 1620 15 I (B A 1 PRI R 1k
Ro TRETEI 3L B L T A W T R RI R R AL, (RO BESRABATI S B P AR TR [ 2 1R

FE I A EEO T H MR N A X EETH ] (CESP) 7, PHATHIM 2009 4F 10 H 1 HF) 2012 4F 12 H 31
H14, 95 E eI 5SS H] 5 7 —T0 1925 J0l co, IR M & Hir. N T Lix—Hix, FE
T RARF AT TN A A ) B o [ RN X ) R A e SR e HE i i . XT AT
BRFEMER s 5P UL BRI RIRS A JJHERNF, DA AT S P R B & 10 TWh RLERI R HT,

EIREN=FENA TR RETH ) 55 . 1% CESP B H K&K &8 TR X 55 & A i TAE S5 524 )5

10 ARFTHGR I RSB (RIZERE 2%, A2 FE R 1) B AT RE LS R B st bR, WAEASEE K —
gy, WKL, HPEMEIE,

111 OFFER, 1998.

112 Ofgem and the Energy Saving Trust, 2003.

113 Ofgem, 2005.

114 Ofgem, 2014b.

Mo 41



AN HABH USSR S F KR R, IR XERBEREA 5 R R RESGE - 12300 H T a6 AR H 2%
18, A LI H AR, XA E E R EE0 HARRAESEILIITH L -

RV A\ 55 (ECO) eI H T 2013 FE4IH 45, CAHUAX CERT 1 CESP. ECO [P H A& 4 1 /b 95 [l 11
RETRTHFE, N SEAEBRBH ARG RS Bh Y7 . 200 B RE R R 2 13 (LB H TR AR s, M 2013 4F
1 H1H% 201543 A 31 H, ECO T H M & KRR N i A v st T m 2 F P SR (e sl i -

A ZED 25 RIS, SERAGET 400 GWh £ /1808 2000 GWh FIR RS 181 #E

TR LR HA X 55, ECO BL &Rl AT 441k (Green Deal) , #5 B AATTIE I S0 A% e 2 11 AR 39 4%
ANK 7 R Em @B HY A REBOK . ECO T H B AT AU NSk ik RN S R, e H I EIF
TH 9 E BRI DL B B AR

M ECO IUH , REIRALR R A AR LR =ANJ7 1 3 i s MR B % 1 M s e s 1

o THEAMBRIBMHENSF . MR — 55, BEIR A F] LR RS JI0 X AL R4 DA R TG i i
AR A BT BN IAE PR BHUAE At o 32 B AR I G475 S o 1 AR ORAR AT HE LAAR B ) 2% o 55
PRERTE .

o TBRALX XEF. RIEX— 5, REURA AL A E RS DR FR ARSI, AR RIS N A X 4
R MRIRERE . XA EI T 7 HbR, BUEREA BN AT X it 20 1596 620
TR AN AL T35 AR AT 1L X1 55 55 SR K S

o BOKEBRE XSG, M — 55, RGN AR L BRI, SR N R 53 9 5 e
CEAUN TR AR B KB ) AR AT . RAFE T BERIRATS), 1840 58 e a4 1B R g b

farey
~3 o

M 2013 41 1 H#I 2015 4F 3 H 31 HIAIE, 1% ECO & H s 12
o TEAERIEAFH AR 20.9 JEME A ALER;
o HIRALX HAR: 6.8 JRHE A ALTK;
o D FEERE T HAR: SRR 42 1058

FRHEIX T ECO, A A MREEALN g N A ST L RE I H ,  7EAE B NS Bk RTINS R, 6
FLoTE 5534 B B BRI A DA A i B S . R, ARAYE R ) M RE R 55 R RE RS A LE,

IXFER ECO REALIH R — /N oy REREE M v] LASE i . 7E— T B 75 ST R 38 4 M ECO R 1Al
B, A S RIRE TR R R AT CAMER =77 ECO it p A HL I S A Ak BRI AE R . ECO X5 ARG
— AL NSRS, 2 AAE S —Ik, B E A MS2igsh, ECO fRMHLRnT LAszH £ 4y ECO itk
X 55 ECO Fifst X DL ECO IR/ HUBR K FE2L,

115See Ofgem (2013), Final report of the Community EnergySaving Programme (CESP) 2009-2012, retrieved from (f:X 5 HETH
(CESP) Z&H45) https://www.ofgem.gov.uk/ofgem-publications/58763/cesp-final-report-2013final-300413.pdf.

116 Ofgem, 2014a.

17 GEL[E BT, 2014b.

118 Ofgem, 2013.

119 Ofgem, 2014a.

120 GEEY 4=, 2012.

121 GEE T, 2014a.

Mo 42



https://www.ofgem.gov.uk/ofgem-publications/58763/cesp-final-report-2013final-300413.pdf

ECO &ML LLATH EEOs R IRIIHIEE, FUONEAE M N ER, WA ERA AR R, 2 E
xb 27 A I S = A B RIS TTRRAL DGR —#B 2, RBRTBAAE EEO 0 H n [ ol i) 1% Gt Pl i
AR IE . HTX A ECO A B & sk A S RIB SRR, X B T RIEATILFERIL
T, B AT KRG RIS 5 R G e 2 5t

BEXpIX e, L EEUF O ECOo fI H IR EK 2 F) 2017 £ 3 ] 31 H, A RGFFIK T ECO HIMR
N CO HE H A3, JEILBUR B8 B “ax ik SRR BE A 2k & T 7 R T IRME RO+, e A2,
MBSO A DR AL B AL 1 ik 6000 L5 AAMIE . X FBUEE G B AR ILR)E, AMWEACE BT
IR T4 ARRMZR A SRR ECO 5 ANH I o

FE— BRI, AP EEO T St RE R H T (U RA, 4 i A K RERCL S5 4l AL S 510
H ISR Z 8048 o X+ ARIR MRS AT I — A & M55 AR, ARBILAE 7 B 284k
RIS S e XA, X — AR B IR St A R R B % 7 B b

3.5 A AR RRIR IR HUIRE . e AR Bt

DR AR B D22 1 2 M7 R ICAT AR R I, — R 5 L a4 SR S Y AT PR e YA
PRI, ORI (B, PR EXRD BRI MR R RRNLA R (B, VR E R
B KA. SRS EORIR AR T I 0%, BR T T RS SO A 2. — SERR
J 08 R SEAT AR FE W] A REIRIEC A, SR T SR E AP AR REUR AL AR e (RPS) B, HINIEAS 2 Hhiml #f
AEREIR AL A, IR AR R B S BRI AT) g (RN A SRS, BRI, K2 B R RS B AR [
€ LREAMAMNIG (FIT) BOR, ALespseit, LS5 HAbBERisIi e/, ansk. AT5ELUR T
o HE A FIT BOR. K 13 % 7R AT AR RER IR SRR . 1EVERE, T SRS A [ S A
FPECRIA A

122 314 X HARER, 15% 1) ~EALBRIRHR D ATCR B R EEH .

123 UK Department of Energy and Climate Change (2014). The Future of the Energy Company Obligation [Government response].
Retrieved from (ZE[E GEIRFSAERILIT (2014) . ARAIBEIRIR S A7 L%
https://www.gov.uk/government/uploads/system/uploads/attachment data/file/342178/The Future of the Energy Company Obl
igation_Government Response.pdf.

124 See UK Department of Energy and Climate Change (2014), Answering Your Questions About the Closure of the Green Deal Home
Improvement Fund, retrieved from ( JL3E [E GEJR AR ABALET (2014) , KT R PG EIE R FK PR o8 1 41 ) )
https://www.gov.uk/government/publications/answering-your-questions-about-the-closure-of-the-green-deal-home-improvement-
fund, and Winch, J. (2014), Was Green Deal cashback scheme rigged? The Telegraph, August 2, 2014, retrieved from (&ttaiE R 4E
RIENLHI TP A ERR? ) http://www.telegraph.co.uk/finance/personalfinance/energy-bills/11006180/Was-Green-Deal-cashback-
scheme-rigged.html.

125 Klessman, C. (2013, October 24), Synthesising Opportunities and Challenges for RE Tenders from International Experience and from
a Theoretical Perspective. Presentation before the International Feed-In Cooperation meeting, Brussels, Belgium. M [E FRZ 56 A1 P18
BT A I FA RS2 LA S Bk

126 Brown, P. (2013, August 7). European Union Wind and Solar Electricity Policies: Overview and Considerations. Congressional

Research Service. (IR XU AN R BHAE A B . MEIAR AN D)

@ RAP 43



https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/342178/The_Future_of_the_Energy_Company_Obligation_Government_Response.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/342178/The_Future_of_the_Energy_Company_Obligation_Government_Response.pdf
https://www.gov.uk/government/publications/answering-your-questions-about-the-closure-of-the-green-deal-home-improvement-fund
https://www.gov.uk/government/publications/answering-your-questions-about-the-closure-of-the-green-deal-home-improvement-fund
http://www.telegraph.co.uk/finance/personalfinance/energy-bills/11006180/Was-Green-Deal-cashback-scheme-rigged.html
http://www.telegraph.co.uk/finance/personalfinance/energy-bills/11006180/Was-Green-Deal-cashback-scheme-rigged.html

Bl 13: R A FT AR REIRER R AL 7

B Feed-intariff
B Premium
Quota

-
-

IF] 7 b R F AR MU CFIT) BURZR AL 2w K] GRE A 15 2 20 ) WFF& 2RI RETE R L AR
W, JERRALE IR RN EE N, AT . FIT A% T e g% 2 Al b AT e Bl 1A 7= 1
T RA N BRI ST o e, lanse sg ks CRERRE) » BE BIm A T 3R BT AR A B
il R RRAS DA Rl o 2z ax ot s A6 I 31 24 0 S i A ) AR D T I A 550 FIT AR AR AL BEE AN [R]
TR N BIRGRE . TH AR A il A AR B AR .

W 28 A~ 5% [ ¥ 20 AR L X L A4 U VR D fie 2 T R 2R BEVRUR HL 0 2 EE R ML, 5341 4 AN
FORG HAE O SRR v F A BRI BOR AR R 28,

BT [ € LA IR 2 Se 4 — AR, 0 HBOA R P B 5CR T 58 42— I BOR BT
AHEbR. FHERBATHE BRI BRI ZE R

o EIEHIFIT ZA1F1Fo R FIT EH SO VR SRS 0. 18 ) L 2 =] S g4 HERR £ 1990
FEHED ) FIT BORZ AL, {H 2000 SEIXIRHIBIBOH 1. S OSLAEORE (EIFART) pHE.
Ak BRFRBUR, AR BURALA . FANSEBER  F AL AR B R 214

o BRI AT A BESR SRR AR . [ e R RN AN, AT ARG — e B RT B AT SRS AT B A e
PEGIR . FEE ) FIT BORE R, EAEFEEY R RS KHAE R L (CSP) , FEFHHEA Z1HG
IFfER: FIT ANEIERHA, (HEIF1 CSP #R & A k%

o H/AHIR. SRR S 2 25 FASE, HAKHI N 15 FEE] 20 4172,

127 Schmidt, I. (2013, October 24). The RES Progress Report and the COM Guidance For the Design of Renewables Support Schemes.
Presentation before the International Feed-In Cooperation Workshop, Brussels, Belgium. Retrieved from http://www.feed-in-
cooperation.org/wDefault_7/content/10th-workshop/presentations.php.

128 Ragwitz, M., Winkler, J., Klessmann, C., Gephart, M., and Resch, G. (2012, January). Recent Development of Feed-in Systems in the
EU: A Research Paper for the International Feed-In Cooperation. Retrieved from http://www.feed-in-

cooperation.org/wDefault 7/content/research/index.php.

129 Couture, T., Cory, K., Kreycik, C., and Williams, E. (2010, July). A Policymaker’s Guide to Feed-In Tariff Policy Design. National
Renewable Energy Laboratory. ([fl 2 M AN BRI I sk F RS, 95 B M P AL BRI B ZR 9250 %) Retrieved from
http://www.nrel.gov/docs/fy100sti/44849.pdf.

M RAP‘M 44



http://www.feed-in-cooperation.org/wDefault_7/content/10th-workshop/presentations.php
http://www.feed-in-cooperation.org/wDefault_7/content/10th-workshop/presentations.php
http://www.feed-in-cooperation.org/wDefault_7/content/research/index.php
http://www.feed-in-cooperation.org/wDefault_7/content/research/index.php
http://www.nrel.gov/docs/fy10osti/44849.pdf

B0 AT 17 BT JE] DR o FIT vt (1 — NI B2 2 10 B R 22 X B i vl ) 2R i1 2 1) 1 20 Lt
BRI FIT A, LI FIHEORBED, FRAREOREA, BLAME A S s . EE . A
ANHTE SCE AR 1A . BRI E 70 U RERIBOR AR 57, (EREAE I/ 1 73 b
AT A [ (1, e 6B g 3R T E 1) FIT A RHAE R 1% 1.5%, A S8R BRI I e 0,
X T HARIHEOAR, g BRI, FRIT 78 2018 R 2 AT B e, DUSZFE TR 7%

131
o

o FFHRMLRTEFADH T (it R OGRS — R o I AR RO R R B K R
WO FR) B U 0T H 28 T B0 K FIT A As32. 7 45 [ SO0 B XURLIOTH AT SIUE O, HLp B T
fuli F= RO B 2 YR IR ST — R R R SAT 2 LY, 55 250 T RLBL BRI A 3K L
aliopir - GERE EE N

o TTHAMHH LR R ERRA LR SRR, IR ERR GEERYE S AEARTMARD , X4
ANIHFSNLA R B, BOH S A R RS CFERELRM, SEEHHE AL .
plinfeEsmt, SAMiZ st EIRDY 3.2 A28 AR (L6 3.5 143%70) ¢, pRC4/KHL 50%, X
H30%, JIRAH 5% . WIARSGIRIIMG AR 2] 109, WINAZAE PV 19T 2 BRAS AR EIEE T L
I 0.6 Fit VARE (0.67 2£73/kWh) o JEE [ FIT BRI H B sSMW, SHRBROIEIRE
AL, K, DR R ANREESE  CREOR AT FE AR BEUR I H P47 9 [ A o] A REVRBC AR ), 2
TR AR A AR L T & FIT B,

o FIAEAE (P10, AR AT AR REIR BTG Y K UBE BOKBH RERIE A R 3R o AT E —
P, A AT K FIT 8] BE X X RS (A B 1) FIT A6 SRR AR SR sl R L I3 H
I AR, (A RO R LB S AR E Y

BN FIT A&t E ARk v] B AR R kv f i WLITAIL,  BREE I BT TAE I 1K X — BUR 4R %
5 Gan 4 [ R PE HE 4 B S EAE 0. ERLEEE,  ABE BOR T O T B AR REIRISCRE AT, DA AR R
B T RBHREYBIR . RBERI A FUZE R & T 5HE MR ERISE S 7). Flin, 762012 4, fEETHT
FIT BRFROREE, WAL T 52 GW HIFFE FIT A IR BH BE YRR FEL AT BFR, AN ek B S vl A g
PR FITHRE R FIT M msk. 2014 45 8 HAERBUHMETTERE, MT—e B g ) (i,
F)2017 8100 TR , UAKSEEFEE TS EF, @il B TR, A FEHAT E e 8 T 50
Ko FEEECARE, PEHEA A TH G FE TR RN Z AW K 28R, IXAER KA L2 ik
HH ) AR BR AT I 1T o

130 Ragwitz et al, 2012.

131 International Energy Agency and International Renewable Energy Agency. Joint Policies and Measures Database. ([E FrBEJRE 5
[ B A AR GEVEALAY . BESBUREEEIEE) Retrieved from http://www.iea.org/policiesandmeasures/renewableenergy.

132 Couture et al, 2010.

133 |nternational Energy Agency and International Renewable Energy Agency. Joint Policies and Measures Database. ([EPrEEEE 5
PRAT AR BEVRALAY : BC & BURI SR )

134 |bid.

135 Feed in Tariffs Ltd. Eligible Energy Sources. ([f]5E LM HLAf, FFE&HEMBEIRZUE) Retrieved from

http://www fitariffs.co.uk/eligible/energies/.

136 Couture et al, 2010.

137368 38 3t 3 22 A 1 SR el D TR B P 0 3E T R PHBE . P ET FIT AN ZE B AS 2 DA [ bt X R B IR A P T R AL
AU (1) 70 AR BURF LB AR AL el 20 X H ZEATL 2 138 0 ) 5 SR AL DA AR A X 4078 2 e R o

@ RAP 45



http://www.iea.org/policiesandmeasures/renewableenergy
http://www.fitariffs.co.uk/eligible/energies/

TESAT T LEE FIT ks DL S FIT T H BURE_EFRIZEHIR LA S, PEEEA T 2012 SF4810 T FIT BUR, #2255

7£ 2013 4, PHHEFHON 7 — Wi, RIS n] AR GEYR A& ra Al 2 0 B 0 s — ELIE T S I R L
Wi, 2014 £ 2 H, ZEGRIES A T — U7, WHUTH A EARIRIE, A RIER

7.39% M EHR R B TS BE A 1 FIT BOSE . PHBEZF IO, e ol A2 o i B aff (A 8 10 A R BUR 45 S 1@ 4x 1)
WAL, H R R 208 RNV S2 ) AT AR REVR AP0 . B 14 U6 1 I B AR 6 (] 5% SEAT ek FIT 477
I BB AR IR D

B 14 WK B ] 2 b Y e AU 3 2 A 2

B Retroactive changes
, Unplanned reduction

v =
g .

S
A\
-

I B OFRRBOR B R

I 4

3.5.1 FFFRIE

FE— S SAT 2 5 AL A S 5% T IR AT B A FL PR DR A A L 5 Tt 1 REVR T 3
1%, XTHUA KR B SR DL R T 535 IR, 3808 KR TR A 0 S SRS B AR AT T S H
JRAS o FERI B R AR AR TR f A, CSRBURZ M RIKEE & 8 3 o), T
o — e RS AR AR TR U LA, A fd A NN R . X RS 51 T B e AR
AN AR ROAE L, RO SROE 7 258 RGO A R LAL, SRIZPLICHSIRE LA B PURIEHE, PR
R B AME I, I RELE R/ IMIRIE T IBAT) v LA XU AT B BE A HE

TEONIBING, P22 B 53 B IEAE 25 8 A Pl BER A B AL, JEF AP (D BPONE; (2) F
PTG, MR BRI O B CIEED . B MERIE L AR R R S IET, ok
i A2 — I BR3P #oR s g /oK, JF HAE B IRIEIE B Aok o e 8 A i R g o e S
TR (B, SEED . RGUSE TR U TN AR OE R EEER, JFHT 7R R
SRS Pl i B A

R 22 o AiAn 1 A AL AR B TR R, R BRI AR AR — XA A )
W e) . e AR SR AN R A AN A R A, LRGSR BRI A LA, BRI
RRIEFR, ORI B 78 2 P 10— 22 [ LIS R & BT 3ia (2 18] T AL ph 54T S48 D0, AR

138 Schmidt, 2013.
139 WK H AR R T AR, AR E RSO CnPEPE ) IS L] () .
140 See European Commission (2013). Generation Adequacy in the Internal electricity market — guidance on public interventions [Staff

Working Document], 5 November 2013. Retrieved from (BXEIZE 514 2013: W EHL AT K 78 2 - A LT Tide )
http://ec.europa.eu/energy/gas electricity/doc/com 2013 public_intervention swd01 en.pdf.

M RAP 46



http://ec.europa.eu/energy/gas_electricity/doc/com_2013_public_intervention_swd01_en.pdf

A ULR I S i it 1y ELIKCEA A & 737 () BT e = 3 S50 22 10 DX Asiemes , SR ORIEBR IR 1 78 27
H R B WA S 8RR 2 AR AL BT s 5 rE ML SRR AR R A 2

3.6 A] FAEREYR FH M

e B R G AR SR BCGRIR SR B A A R L (VG) FEM TR T SRR . Horp— L3k ik Ay

IR (1) PEhPERBETN, () RETAE KBRS RGN, (3D il e FEHT M E AR,
(4) figgE, (5) FiRmanL, (6) RHBFMHETER. HEHEMPAREER RN T —PNEEREK, FHE
TNHS RTINS . XSRS I A Bh T b 3R, i, SRR R 3 K A 200945 B XU HL R

FL 11 %6 MR B 201 24F HI K 5 171 %6143,

1) BEhHER BRI FrA st A L i FE SR X AR 1 Ve TN A, JRAWR =
T AR . B0, PUEESA LN RSL I KR TIIN . PEPESE HRYIZE R REE AT o g X
TR FE P A IR A e BT IE SR BER R 10 RSN IR Bk, BLECRSK 48 /)
I e ARG R IR 15 BRI, r g MBS X TR 5%, 50%6 A1 85% [ TNL,
FH 85% B 17 [X 18] i IO >Kefff 7 2 A2 2 W IIHLAH I NIZ 4724, REE K, 32 KU TR,
B 15 Fos, JCHH TR T, Jekb TP G A2 R o LUNEXH IR T R 22

A 15: KK 48 /it i) R B FRPUR 2, 2005-200914

35

30

25 P

20 S S e — o

15
10 /
5 -

Mean Absolute Error /| Average production

Prediction horizon, hours

2005 ——2006 ——2007 ——2008 — 2009 |

181 A B 1 VR4 R AR 1% W, Baker, P., and Gottstein, M. (2013), (FEM AN TTIHE I, MA1REFN HES? ) Capacity
Markets and European Market Coupling — Can they Co-Exist? [Discussion draft], RAP, March 13, 2013.

142 See Gottstein, M., and Skillings, S.A. (2012). Beyond Capacity Markets - Delivering Capability Resources to Europe’s Decarbonized
Power System. 2012 9th International Conference on the European Energy Market (EEM), IEEE: 1-8. G A =TT -B &= % IH
TR Z 5 H 71 R G0

143 Debra Lew, Lori Bird, Michael Milligan et al., “ (JRVEEFIKPHEE R B FHEIN S ) Wind and Solar Curtailment,” NREL Conference
Paper, September 2013, http://www.nrel.gov/docs/fy130sti/60245.pdf.

144 NERC, IVGTF Task 2.1 Report: (BT IR )L HI Tii#R ) Variable Generation Power Forecasting for Operations (Princeton,
NJ: NERC, May 2010), http://www.nerc.com/docs/pc/ivgtf/Task2-1%285.20%29.pdf.

145 Jorge Hidalgo Lépez, “Wind Development and Integration Issues and Solutions,” Presentation before the Northwest Wind
Integration Forum, Portland, OR, July 29-30, 2010,
http://www.nwcouncil.org/energy/wind/meetings/2010/07/WIF%20TWG%20072910%20Hidalgo%20072610.pdf.

@ RAP 47



http://www.nerc.com/docs/pc/ivgtf/Task2-1%285.20%29.pdf
http://www.nwcouncil.org/energy/wind/meetings/2010/07/WIF%20TWG%20072910%20Hidalgo%20072610.pdf

1 R AR 00 T (RN R P Lo TN AR 55, R AR LI 2R R AR DL, R IX S IR 25 A AT
BSR40, Amprion REJRA FIAIA 10 SRR BTN, AR - HdE TR E, FN5E
KA, wJar LT . 50Hertz M1y 22 w25 & =P AN A I T 2R B i — AN K %
FL R G I A M X AN AR TN . TR R (A A T — s, R i 3 AN F RS
T, A7 LR R S R A T T RCR G, i e R AR AR A A 1) R A2 A T R e

2) NI R AR HRECR IR PRI (R sk A S8 TS AT RE MBI T B A R S

HCE R 7% . B AT RE AR A o — FRd e /N U B v B8 A Z 8 AR SR AR 21 BE KK R A& . 9,
PRI GRIB L ALREAT 0GRS T B2 20% MBUE LA B . KE R thhE
3R B BIX — K, BAREHLHZERNEK . 2030 7 H1 77 F 4548 2252 BRI 2050 4F B AIC 80% 44

= SR HBCE R — TR AT YR T, R R, — N RIER AR AR A RIRA S, —REEE R

EREEsr R KRR R A R T -

ERAT SRR B v [ 3 PR B ORI e 0 AR BRI 4 A B LA, (ERTFURIL, I8 2k

AR LFHIRI, a0 SE RGBSR KR IR ) R AR AT PR R IR A L, S

RN RBAT S5 RMAGER, BRHERSIT LT REAAEIR. BEE ENALIFR R, BRI

FIRA RS, LEERAPETIX, /5 2 RS AR B POR AL A 2 ARt LT 2200, 3t

R EORIGEA S G TR, RES S R AR UL IS — BRI AR AR SR AOSHIEES 20 - AN 2 R R
[E BRERE (IEA) BRI AT RREITE R FIF R A5 H 1 [RIRE A 45188,

3) i) 8 F0 BB I AR KR : ] 5 I PR AR L s Ay R R e sl 1 I 9 AR 1) B 2 Al 70 o B
] 5 i 7R P R L I B AR R 1 R 2, 8 ) X B AR R 2 e o E Al R ¢ XL X R AR
B, BAEEASEE . FE BRI AW AR X SRR bR HERE B AT WL A T A e . i, 1
R AELT A FE R I BORIIVE,  EORAE SR 2 KI 2 Bt T 5> 70 A SRR RE A e it AT i, LA
AR LA

4) flfE: fERERA 2Ny — L EOROR, T HIRAE A W A A B T AR R . SR, H
HIT 0 T 32 VAN M RN A2 DA SR ik RE SOt R USR58, #i8 90  PRL A ] A B U L A X3 3 i e
MDA AT, BRI MZE R 2 Bofk REHoR /& LK & BE s OIS0 (PHES) 4 b A i fi B I
KRR AFAS, FFAE2 A 5 DA OB R e R 2238 R B R FLFRAIR 7 U T P T 4 F
s ISR PR T IR AR IR A AT VE o i BE P RS SR AR K — AR KRS R B A B AR 55 A
BTy, AHX ST A B = 0 W) R 7 T R i e

R S M DRl S B T, A 1) M S5 A RS (e 3 T 37 B AR A5 5 AT L IR S B BRI A S
SR, X EH BT B A A L — RIS, e STk BE 2R 8 LI TS M A0 R o
HiBh IR S5 BT I DL e Z 5 IR ST RN, CRUEGE RE S 2 1) P45 54, RAG AR, i A AN 75 5K

146 B, Ernst, U. Schreier, F. Berster, J.H. Pease, C. Scholz, H.P. Erbring, S. Schlunke and Y.V. Makarov, (2 [ Jk #RA X HL A K BH &% FL 3T
M) Large-Scale Wind and Solar Integration in Germany (Richland, WA: Pacific Northwest National Laboratory, February 2010),
http://www.pnl.gov/main/publications/external/technical reports/PNNL-19225.pdf.

147 power Perspectives 2030.

148 The Power of Transformation — wind, sun and the economics of flexible power systems, |IEA 2014,
http://www.iea.org/w/bookshop/add.aspx?id=465

149 stoRE Project, “European Regulatory and Market Framework for Electricity Storage Infrastructure: Analysis, stakeholder
consultation outcomes and recommendations for the improvement of conditions,” June 2013, (stoRE Il H “i# H JE it 15 it Fry WK B
WESWIHELE . FAS2iEroHT. R = WATED) http://www.store-project.eu/documents/results/en_GB/european-
regulatory-and-market-framework-for-electricity-storage-infrastructure.

@ RAP 48



http://www.pnl.gov/main/publications/external/technical_reports/PNNL-19225.pdf

N2 (8] PP 58 R BT, TR A A BES I RERELE B, AN B AU R LRE , A K e FL
PERH) IR R (EANRERIN ) 5 DL AR PR R o AR IS B 222055 — Z 31 i 3 M ik
EHESE . VF 2 XA R Tt — 20 G — B m s A A

5) RIS RN K EEE HARSE, ACER TR, m B R sh A sE 4 77
i R WA N H AR SRR R SR 4% o TR RNAE RPN IHEN T TR, R KR s el 2o, JLPi

AAEBEENLE IS 5. AR E SO 75 R0 R A R RAESONEER, A B (8] B X024 AT A i

2y, RN AL R EIHAMES, P IX e #RPRE] 1A s KA 7 SRR . BEAN BRI 5 22

A IR T SR N B A AR RE S

5 SR W AT UL 24 LA I R B A% B R SR BN I (R B PEEE2 — ANl il 1. JTE4E
KB 30% K B XAE, JRMA KRR XA, RN A MR, M Hg, R EN
PEFR A, BN AUEAT IR BB . DXt RS iR . A, e A
AT T TE3 S 75 SR s I B R A R . FHEE RA R IRMERI%A1F, HAMEK RN RG24
AR R, T EL H AT 4R E R G AR08 A TR . B, R i E TR R 2020 45K
TR R BN BN 50%, XA T, HATIEAE S E K — B2 KRN, (R f s)
IR Sz E XS AR GO R I i e 71753

— I AT A RIS SO AT TR, — iR Rkt s, BRI A ) DA 3 I = 4 M R Y 7 oK
ER—MIERT, —KN 10% MR T RN R TTRNNI7, ARG BRI B A 30 2 (8 78 2 1K)
B, HERRETREEDMNSHERE, B AOMRMKEANKERNKERENFHE, DU DRHHET K,
F A # R EE AR SK 15 & 20 4 B8 7 sRkigis> 20% DL 154,

6) PR FT AR R TR B AW RA 1A — N AT AU — A I RR N FE D T3 00 R i F AR s 9 BRI
[ — AN I . i A FL 2R B DL BT L R LIS S T 2 TR I B R R R e SR — IRk Tl 3%, 1 2
KR S0 AT B A B VR AR D HE H bR e AN ol AR 2. KERIRF TR, BRI ME ARS8, &%
KA K A 2T AR eV CIRERR G R ARRRHAE, DA B RO LX) 5, Bl RELIE1T
A IEAE THRIE] 2020 SEHG MR TE 70%, 1 DG Uik e B £k K] 2050 1, F| 2025 HF B4R HL % B2 1)

150 See, for instance, European Commission Directorate-General for Energy, “The future role and challenges of Energy Storage,” 2013
DG ENER Working Paper, (f#fEIAIMAABRER) http://ec.europa.eu/energy/infrastructure/doc/energy-

storage/2013/energy storage.pdf; stoRE Project, “European Regulatory and Market Framework for Electricity Storage Infrastructure.”
151 M. Norton, H. Vanderbroucke, E. Larsen, C. Dyke, S. Banares, C. Latour, and T. Vu Van, Five Critical Issues to be Addressed to Enable
DSR at the EU Level, European Network of Transmission System Operators, September 2014, (X Z T DSR 5 E M) 5 e
7] @) DSRhttps://www.entsoe.eu/Documents/Publications/Position%20papers%20and%20reports/140915 DSR_Policy web.pdf.

152 C, Morris, “Denmark Gets More Than 30 Percent of Its Power from Wind,” Renewables International, April 2, 2013, (F}Z£ 30%LA
iy sk B XEL) http://www.renewablesinternational.net/denmark-gets-more-than-30-percent-of-its-power-from-
wind/150/505/60282/.

153 |, Schwartz, K. Porter, C. Mudd, S. Fink, J. Rogers, L. Bird, M. Hogan, D. Lamont, and B. Kirby, Meeting Renewable Energy Targets at
Least Cost: The Integration Challenge, May 2012, (DA f% AR S °T 4 GEd5 H A7) http://www.raponline.org/featured-
work/meeting-renewable-energy-targets-in-the-west-at-least-cost-the-integration.

154 McKinsey & Co., KEMA, Imperial College London and European Climate Foundation, (L /JJ@3 2030: i [ ZHE A /14702 #%)
Power Perspectives 2030: On the road to a decarbonized power sector, October 2011, http://www.roadmap2050.eu/pp2030.

155 RIS HH A2 B HE:  EG ENERGY (2011) (HEVRH 26 2050) “Energy Roadmap 2050;” DG CLIMA (2011) “Roadmap for
Moving to a Competitive, Prosperous, Low Carbon Europe;” ECF (2010) Roadmap 2050: A Practical Guide to a Prosperous, Low Carbon
Europe;” ECF (2011) “Power Perspectives 2030: On the Road to a Decarbonized Power Sector;” Eurelectric (2009) “Power Choices;”
Greenpeace (2012) “Battle of the Grids; How Europe Can Go 100 percent Renewable and Phase out Dirty Energy;” European Gas
Advocacy Forum (2011) “Making the Green Journey Work;” SUSPLAN (2012) “Development of Regional and Pan-European Guidelines
for More Efficient Integration of Renewable Energy into Future Infrastructures.”

@ RAP 49



http://ec.europa.eu/energy/infrastructure/doc/energy-storage/2013/energy_storage.pdf
http://ec.europa.eu/energy/infrastructure/doc/energy-storage/2013/energy_storage.pdf
https://www.entsoe.eu/Documents/Publications/Position%20papers%20and%20reports/140915_DSR_Policy_web.pdf
http://www.renewablesinternational.net/denmark-gets-more-than-30-percent-of-its-power-from-wind/150/505/60282/
http://www.renewablesinternational.net/denmark-gets-more-than-30-percent-of-its-power-from-wind/150/505/60282/
http://www.raponline.org/featured-work/meeting-renewable-energy-targets-in-the-west-at-least-cost-the-integration
http://www.raponline.org/featured-work/meeting-renewable-energy-targets-in-the-west-at-least-cost-the-integration
http://www.roadmap2050.eu/pp2030

TR T —f%, 2040 EFEEEEE M, XHYST 3] 2050 G40 IR RIS F] 2730—4200 12
Bﬁﬁl%o

SLORUEH S FL T H SRS AL e 15T, TR SREERIAEST . B 20 A 70 SEARLOK,  WCHET

LRI I BOR L — BLAE TR, BRGS0, HATHHRR 28 Rk ft 2020 SR sii 30%,
FR R 05 R OE R A, PSSR IR W AR 5C B A 5 USRS AR AR, DA I 22 HRIE ToE A —Fofr B ) £ P2

G B P R A LR AR o IX N SEBLRRIN BB H AR+ BN AT 37— 1A B0 22 A PR ARy >R 1 AR KA XU
it BRI G 2 R MR B, R A TR R I I — AR BT R, AT AR RERA I

FHEA ARSI 10 £, BN SR EINARGE, I ER I WL L 2,

B, BIRIXLEN LT 1R R, (B L AT AR BRI I L e T R R IR A K.
RBEY R 01 B 2 8] DX 3 AT X, KR EASN  BE RA %, (BT HE AR KD . ik
Ab, THRIPRE H R AP #1737 (0 45 & 2 e T H0E i B AR

3.7 B AE

BOFERR A 8 R E IR S5 i3, 208 T SRBUH I RGUEAT AR /M . IR L) TR AR
ChnpR B HERE 25 1 2 P 1) AR BRI ASD , BGEE A AR CHRAE KA ) A Dol HEsdE 4
HEAT /N B PR, AR R e 78 05 FE A A 3R o BR B H il SEAT AT PR AR REVRUA FEL DL S TR B
36

BAKCE R T A 2 M, Xk R iR BEATRC A 55 KRR T T AR T ik . AR, e T#R L
VO BAZ U SEIE L, fE RG22 At ARk, AN PR A RRal b, A rELZH #22 R AT 1 B i A
BEAT L . BR T Nord Pool L /352 5 it ASY,  FEIRKER A K 22 $ofidz I sl B AR &% pe 53 1R B R, kAT
[ 5 [ 2 (8 (I 00A 5 5, AR IE L s M [ S b 2R, Wik, i Lprid, mTRY KA
WEERVEHE, AR E DMK RS2 E R L2 BS503R RN — B5gammia i,
32 [N M ) 2 224 S RAE 52— IR FE L

FERRE W E N (R RE A R AT W B 25 e A B A 3R, (E I A HEL AR B A DU A 85 P 2 N TR

Jigge MTRHNN, FERES K HBCZ AR R, BRI SKECH,  BLSIAHIATT — S A

ARcE, DLRGRIE KAL) R T HE RS &, BERORT KRl 22 e 75 S ] B 4% Rl 2UHE bR 1
TARFERAMEIL T, 84T mTo AR LA AT AR AR ER R G T, T3 i 735 B/ A LT 1R I

FPOi M sEg /1o KRBT A DMV HEBER 2 i SeAT B 7 A A SR 2, BRI LEHE A A AR L2

FIIBAT /N £

A P REIERTE 4 (Directive 2009/28 / EC) 51656 MUE, MRHEE MIAARBALERIARAE, EARI RS
ZAVERRTIR T, R E N2s T AT A AR RERA B AR S AL . VF 2 mT AR REIR A B EOR (91,
WEE, KFHAE) BAAAEEIRM AT RA . #BA G, XEwE, N EEIEEHL T, "

156 Communication from the Commission to the European Parliament, the Council and the Committee of Regions, COM (2011) 885
final, Energy Roadmap 2050, http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2011:0885:FIN:EN:PDF.

157 Zachmann, G. (2010). Power to the People of Europe. Bruegel. (EXIH A7)

158 Eyropean Climate Foundation (2011). Power Perspectives 2030. Retrieved from (HLJ R4 )
http://www.roadmap2050.eu/attachments/files/PowerPerspectives2030 FullReport.pdf.

159 R 7E 2014 EPHALRKI X 37 & I 2 00, A E 2 A E X 22 5 M2 WA K, DR T REZHE, HEIHN im0
PeBGEIE . ilan, A 22 i SARE T I VARG A S, G ASF R B A A GN4ETE, B 2R R AR A LU R
EEFIEE . 2011 4F, faf Z AR 70% M kg Ik A ], 1 90% MM S EAHE, FHH 7% M3 SHm—F . .

@ RAP 50



http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2011:0885:FIN:EN:PDF
http://www.roadmap2050.eu/attachments/files/PowerPerspectives2030_FullReport.pdf

RGBT IR SE . AT, S AR B L ILIEN , R LA RGBT AP, 5
3 I 2 A R BT B B R AU, G087 AT A 2T Al P R T
FHE R A IR RO BRI, R D 8 4 (0P AR RV (IR 2 XL 4
RIE.

VR — R s 5 v I A SRS, 22 T ol 3 I S e 1) R Y B PR v R B T ik A 8 P R R AR 2
Jride i, EEE— AR Xk IR T, Kb R R AR H AR A R E T
FE RT3 FeVF R BETT SR N AT RT 45 73 BTSN T (0 AT FE A REVEAT AT DA H dar B R GEis AT Rk
e BEURANRAHT I T T B BEUR A S B E, DA A BRSP4 [X Ay 70 5 LU B AR 5 B A T 18T S
PR BCSR Al IX LB AT R 9 DT R AT 15 208 T A AN S A 2R I AT AR RER AR A E . IR,
S R SIS E ARE R T A R AR T 45 R, AR H A T B SORT AR B B ST I AL
R 2 BoR T 2T A E & A R R A R

2 BEBEHKEZLALHARAGRD A EMW)S

e e e ek T
e im&F WingH z > & Wb &F
Z B J& ZHT ZJE
HIVRAS 135 135 RNEH A&
| 630 532 -450 -464
=24 H 350 288 -756 -532

3.8 MY

KK B BRHEAE 2R R H 2005 LR — BEAREAT, %ISR M5 RESENHE T, ettt h
BRHIBRHESCE Sk & (ETS) o RKEE ETS H AT s i LB HECE SR B4 11500 ANHEBOR T, 21
R SRR E I — 2 (BT RS SR HEE ) 45%) %4 KT SR T HEE BB
N T ZAR R Fet, ANEEBUR P, 8 CHBAEHERUD T 25,000 W A ARR G B0, — AN ELHE
EWN . XTHE 3 (2013-20) , ST S EEHERFREAE 1.47%, T 2020 4/ HE R E 2005 4
FIHIEEHEBOK A 21% .

160 Ernst, B., Schreier, U., Berster, F., Pease, J.H., Scholz, C., Erbring, H.P., Schlunke, S., and Makarov, Y.V. (2010, February). Large-Scale
Wind and Solar Integration in Germany. Richland, WA: Pacific Northwest National Laboratory, p. 25. Retrieved from  (f# [E ) KA A%
KEEFTABHBE M) http://www.pnl.gov/main/publications/external/technical reports/PNNL-19225.pdf.

161 Erpst, B., Oakleaf, B., Ahlstrom, M.L., Lange, M., Moehrlen, C., Lange, B., Focken, U., and Rohrig, K. (2007). Predicting the Wind.
IEEE Power and Energy Magazine 5, No. 6, November/ December 2007, pp. 78-89. Retrieved from (X F Tl )
http://ieeexplore.ieee.org/xpl/login.jsp?tp=&arnumber=43831268&url=http%3A%2F%2Fieeexplore.ieee.org%2Fxpls%2Fabs all.jsp%3F
arnumber%3D4383126.

162 B, Ernst, U. Schreier, F. Berster, J.H. Pease, C. Scholz, H.P. Erbring, S. Schlunke and Y.V. Makarov, Large-Scale Wind and Solar
Integration in Germany, prepared for the DOE (Richland, WA: Pacific Northwest National Laboratory, (2 [ [ K HSE X A A RH
J¥™)  February 2010), http://www.pnl.gov/main/publications/external/technical_reports/PNNL-19225.pdf.

163 |bid.

164 See European Commission Climate Action, EU ETS. Retrieved from http://ec.europa.eu/clima/policies/ets/index_en.htm.

Mo 51



http://www.pnl.gov/main/publications/external/technical_reports/PNNL-19225.pdf
http://ieeexplore.ieee.org/xpl/login.jsp?tp=&arnumber=4383126&url=http%3A%2F%2Fieeexplore.ieee.org%2Fxpls%2Fabs_all.jsp%3Farnumber%3D4383126
http://ieeexplore.ieee.org/xpl/login.jsp?tp=&arnumber=4383126&url=http%3A%2F%2Fieeexplore.ieee.org%2Fxpls%2Fabs_all.jsp%3Farnumber%3D4383126
http://www.pnl.gov/main/publications/external/technical_reports/PNNL-19225.pdf
http://ec.europa.eu/clima/policies/ets/index_en.htm

ETS MIRTANET B (2005-2007) FI1 (2008-2012 &) 1, BLAUKZ 924k, (B LeAT % 364

CHT ABREAMT I AR S R HE O P AR 2 ECAE 2 86) o [ M 2013 FFFFGR I EE =By, fAsERh
B RS AT e 73k BSONTA S8 20 SR DR BT ok & LT B G B R TR B A A B I s e A T
T AR ) BIERFIX — IR AN . —Se R A E, GRS (RUERAERE 4TI . IE

1E NS HIZ B O B AT R U 3 FOTE A, Hot I 2020 = AT A0JE B X B AT R i, Ix 88
SIERAS 1) s 3 [ (R B S — L 1R, AEFRAR S T st fe e /> 3 RN, BLs /A N 34Tk i

HECE,

ETS 5 ME, TSRO i 28 /0 WA — T ROxT BR HE VR A U AR A, S o — 22 38 el
KPR E S o il 10— WAL T I 5182, AR BR B SE A AL JFRA SN a3t
AT — 2, MT&mEERIH , Blng™ K ek ERIT R RERII H , 1K K AR 2 3m
FUREL R, RIS IR B AT R JIRE e IS — R EOR B A — 518, RUNBERS [RI §RAER
TH AEE AR AEA R KRS i 2 ) A Al B SEUR A HEBOR R, RIS AR 2 8]

3.9 I A R H i

R B A L AT M A T I 22 PR SR R 2R ki, L T =R (HES B R R . R

VrZ R A E L IS TR E AR E R, AT NEAT A R AR 11112050 H br
BIRE, TR T B Y, KRR R AR BER, AN SRR L AT A BRI D &R

Gi. HK, WRITES WA — N ERACH . BRI R AT, SRS —RIRN, ) AT A

AU E AR HE R T T e 5 R I — B 1 HL D T 0 SRR = AR H AR AR 55 . S =,
VP2 WMNBUR IEAESS B IE B CRIE A EGR,  angelE 1 i ) i o A48 [H ) Energiewende . 1X2E[H

W ITHE IE 2 BIA F e & e DL KRR BB (Biltn, KBRA) 484 WMt Rz, SRt ,

I Py F) SO AR S M LEAEREAT 50 T W BOR B9 18 . %8 T RRER ) H A5 - JCHOR AT AR R IR - 4 75
TR BRI AN, DABCRAME (77 B 1R A BUORZ AR H 2

FEBCHRNLE] 5T, RREIRER, AT R EREIR, HEBCS S BUREIAAAE Gl EMTREDT T, EEMIBUR
FUE L2030 (RBHET R bR, LRGX — TR bn e TIZBATEHLAIR 7. BRE E B PSR, 203045
Hra0% I H br o K iieas, SRR R H AT 52 H130% 1) B AR 8. XFT-i ATk, FREE 43U h R
] 75 Lk HL P A A AR E AR AR BE L5 26 (K XL 55, bRl i m] B B RS B R H i e -

Xt AR BEYE, BRI BT [ E R AT AN (FITD R L9 R 3 B SR HEAT T A A

. HIVNEZR LI 1 ORI AR FITS SR MG, T f A REIR AL SR, JF s AT 1 39 B

FITS R AR, BOEHEH ISR FITIE BT R - Bk — VIR a] B B al A R IRk K K
F Al [ SO P AR B A R RF A R T S A A XA o X U] SEAT AR 06 (1 BB SR S RF AT A

PRBVR S PR AT R EREIR A, SCRREGHE K, VPR AA gk S 4t

165 See European Commission Climate Action, Auctioning. Retrieved from (WK ¥ 2% R &S i Z2-4052. )

http://ec.europa.eu/clima/policies/ets/cap/auctioning/index_en.htm.

166 Sijm et. al. (2013). Investing EU ETS Auction Revenues into Energy Savings. Retrieved from (4 EU ETS

BN T 6EIEH ) http://www.ecn.nl/docs/library/report/2013/e13033.pdf.

167 3T ETS BRI HERUR 1348, W Ellerman (2010), Cap or trap? How the EU-ETS risks locking in carbon emissions, Sandbag,

retrieved from (il i[RI A& B E? EU-ETS WA 'S 2 B N\ Dk e it 1 XS )
(www.sandbag.org.uk/site_media/pdfs/reports/caportrap.pdf, and IETA (2014, March), European Union: The World’s Carbon

Markets: A Case Study Guide To Emissions Trading.

168 I, WWF (2014). (BREIZE AW UK BB R T 30% 19 A HFRBIISEIL) Commission dresses up business as usual 30% energy

efficiency target as success. Retrieved from http://mediterranean.panda.org/?226130/Commission-dresses-up-business-as-usual-30-

energy-efficiency-target-as-success.

Mo 52



http://ec.europa.eu/clima/policies/ets/cap/auctioning/index_en.htm
http://www.ecn.nl/docs/library/report/2013/e13033.pdf
http://www.sandbag.org.uk/site_media/pdfs/reports/caportrap.pdf
http://mediterranean.panda.org/?226130/Commission-dresses-up-business-as-usual-30-energy-efficiency-target-as-success
http://mediterranean.panda.org/?226130/Commission-dresses-up-business-as-usual-30-energy-efficiency-target-as-success

R A, AT, R, RIRE, WEEAPYPEE, R OER A e i I R 5 T Ak T
PRASEAKT, BRETAT T — RIDEMEGE, R, ERER AN EIE R R0,
I PRI AR IRAFAE o R T B JRUBE M BH B DR 7 R L Rl B (R TIN5 ELRE L0, BB
B I, [RI t  EREA ROA FE BA R RIE SO RUR, BAERE RN, RUKH, fE
VA BORSE . BRI SRR R AR SR S TR0, & B i v A0 St ) =24 i
IRESHAT AR A, — SRR A E Q2@ 1T (SRS RS) wEBMHLE, R RAER TN
WAL AR CAEED PEREAFRTT R R, FHEREIHMER H AT RN E AR 55 1
AT R ER G . AERLEF LY CnseED , WPUIEAE RN 34T . IEEH B SRATEE ML B E X,
R 2% O3 2 1% ol 1R A7 SR ol 2 ] i DR 8058 T 37 SRR R 5 F R T P SR E 55 BR B — R I B 0T 3
A, IEEREAT e

ETSH SOV IEAERHE I . REZHOWEZRAINTy, S TLFHERIER, A, LU AR
PERISRIIER, BEAL (R SRR ERUE 0, 2800, SR TR B A RERE BLRCR A X e
B2 AT A A IR Z 8. ETSTTRI — D EZA A 7> CH X IR LA TS IR AR D
K&, ETSSREHBUR AT T JCHZRERII H T Hah. W Eprid, WR AR B ] 5 RER
iH 455K OLREFFIRACHBE AT, SCRER DR S TBCATHR oK) » AU R T 2 ri i ok F I
AR E BRI A IR KR A1), (HW AV 2 WHE A SEE BTN, kg LR SR HEBUR — A~ e 2R

+
&



ZEHH

Clover, I. (2014). European Council Ups 2030 Renewables Target to 30%. PV Magazine. Retrieved from
http://www.pv-magazine.com/news/details/beitrag/european-council-ups-2030-renewables-target-
to-30 100016306/#axzz3CwNPaB0O0.

Council of the European Union (1998). Council Resolution of 7 December 1998 on Energy Efficiency in the
European Community. Retrieved from http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:C:1998:394:0001:0003:EN:PDF.

Ellerman, A, et al. (2010). Pricing Carbon: The European Union Emissions Trading Scheme. Cambridge
University Press.

European Commission (2010). Europe 2020 Strategy for Smart, Sustainable and Inclusive Growth. Document
No: COM(2010) 2020. Brussels: EC. Retrieved from http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2010:2020:FIN:EN:PDF.

European Commission (2011). Energy Efficiency Plan 2011. Document No: COM(2011) 109. Brussels:
European Commission. Retrieved from http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2011:0109:FIN:EN:PDF.

European Commission (2014). Energy Efficiency and its Contribution to Energy Security and the 2030
Framework for Climate and Energy Policy. Brussels: European Commission. Retrieved from
http://ec.europa.eu/energy/efficiency/events/doc/2014 eec communication adopted.pdf.

European Parliament and Council (2006). Directive 2006/32/EC of the European Parliament and of the
Council of 5 April 2006 on energy end-use efficiency and energy services and repealing Council
Directive 93/76/EEC. Retrieved from http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32006L0032:EN:NOT.

European Parliament and Council (2012). Directive 2012/27/EU of the European Parliament and of the
Council of 25 October 2012 on energy efficiency, amending Directives 2009/125/EC and 2010/30/EU
and repealing Directives 2004/8/EC and 2006/32/EC. Retrieved from http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:1:2012:315:0001:0056:EN:PDF.

OFFER (1998). Energy Efficiency Standards of Performance for Public Electricity Suppliers 1998-2000.
Birmingham: OFFER. Retrieved from https://www.ofgem.gov.uk/ofgem-publications/58680/2425-
eesp98-2000.pdf.

Ofgem (2005). A Review of the Energy Efficiency Commitment 2002—2005: A Report for the Secretary of State
for Environment, Food and Rural Affairs. London: Ofgem. Retrieved from
https://www.ofgem.gov.uk/ofgem-publications/58585/11254-18105.pdf.

Ofgem (2013). Energy Companies Obligation (ECO): Guidance for Suppliers. London: Ofgem. Retrieved from
https://www.ofgem.gov.uk/ofgem-
publications/75775/energycompaniesobligationecoguidanceforsuppliers-version11.pdf.

Ofgem (2014a). Energy Companies Obligation (ECO). Retrieved 29 April 2014, from
https://www.ofgem.gov.uk/environmental-programmes/energy-companies-obligation-eco.

% RAP 54



http://www.pv-magazine.com/news/details/beitrag/european-council-ups-2030-renewables-target-to-30_100016306/#axzz3CwNPaB00
http://www.pv-magazine.com/news/details/beitrag/european-council-ups-2030-renewables-target-to-30_100016306/#axzz3CwNPaB00
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:C:1998:394:0001:0003:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:C:1998:394:0001:0003:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2010:2020:FIN:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2010:2020:FIN:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2011:0109:FIN:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2011:0109:FIN:EN:PDF
http://ec.europa.eu/energy/efficiency/events/doc/2014_eec_communication_adopted.pdf
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32006L0032:EN:NOT
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32006L0032:EN:NOT
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2012:315:0001:0056:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2012:315:0001:0056:EN:PDF
https://www.ofgem.gov.uk/ofgem-publications/58680/2425-eesp98-2000.pdf
https://www.ofgem.gov.uk/ofgem-publications/58680/2425-eesp98-2000.pdf
https://www.ofgem.gov.uk/ofgem-publications/58585/11254-18105.pdf
https://www.ofgem.gov.uk/ofgem-publications/75775/energycompaniesobligationecoguidanceforsuppliers-version11.pdf
https://www.ofgem.gov.uk/ofgem-publications/75775/energycompaniesobligationecoguidanceforsuppliers-version11.pdf
https://www.ofgem.gov.uk/environmental-programmes/energy-companies-obligation-eco

Ofgem (2014b). Previous Energy Efficiency Schemes: CESP. Retrieved 29 April 2014, from
https://www.ofgem.gov.uk/environmental-programmes/energy-companies-obligation-eco/previous-
energy-efficiency-schemes.

Ofgem and the Energy Saving Trust (2003). A Review of the Energy Efficiency Standards of Performance 1994—
2003 [Joint report]. London: Ofgem and the Energy Saving Trust. Retrieved from
https://www.ofgem.gov.uk/ofgem-publications/58653/4211-eesopreportjuly03.pdf.

United Kingdom Government (2014a). Energy Companies Obligation: Brokerage. Retrieved 30 April 2014,
from https://www.gov.uk/energy-companies-obligation-brokerage.

United Kingdom Government (2014b). Helping Households to Cut Their Energy Bills: Energy Companies
Obligation (ECO). Retrieved from https://www.gov.uk/government/policies/helping-households-to-
cut-their-energy-bills/supporting-pages/energy-companies-obligation-eco.

United Kingdom Parliament (2012). The Electricity and Gas (Energy Companies Obligation) Order 2012.
Retrieved from http://www.legislation.gov.uk/uksi/2012/3018/contents/made.



https://www.ofgem.gov.uk/environmental-programmes/energy-companies-obligation-eco/previous-energy-efficiency-schemes
https://www.ofgem.gov.uk/environmental-programmes/energy-companies-obligation-eco/previous-energy-efficiency-schemes
https://www.ofgem.gov.uk/ofgem-publications/58653/4211-eesopreportjuly03.pdf
https://www.gov.uk/energy-companies-obligation-brokerage
https://www.gov.uk/government/policies/helping-households-to-cut-their-energy-bills/supporting-pages/energy-companies-obligation-eco
https://www.gov.uk/government/policies/helping-households-to-cut-their-energy-bills/supporting-pages/energy-companies-obligation-eco
http://www.legislation.gov.uk/uksi/2012/3018/contents/made

4. B RALK

4.1 L R FLER g

BRI & 4 BRI SR A R B AR s, e e 7 ATl AR T B AR R - R MEAS
AR, EAMENOAER 2R 99% N LA e, HR, BT E/K B8 mT FAE BHE Y
FH Uik, AW SR ImAER, A S P AT BB A T PR KA R . B EE
KBTI, ZE =72 UL ER Rk EOK B, R X H A AT A REIR HI K TR B I, AET
FHAEREWEOF T TR HUS 7RIS B DAL PG AT FRAE REIR o H 0 A7 B 20 %6 /e 470

P BEIRBCR R EE QLETBO MEHE ATEEENTEO P . 5ol e Mt
I K BEIR R 1) ENUA A P REIR R 2 E & 01 (CNPE) , WIS REEES, ULEEZHE R
(ANEEL)

EPRERBCR EE L 2 (CNPE) 2 MBS RSN ERNZR AL, MO E N 1 15T
NEE. CNPE FHARE G5 H BUE SR AEIRBOR, e (i r nT S brie,  HLop s s 1 i 3 H R332
ey

~3 o

S EEIEH CE A CNPE PR TAE) X447 CNPE 484 1457, M soikl, Wi, I Emiisg
BERMAGIEE RN RE NN, EEARIROT IS0, 5w R O BUE s g 5L T
AP AET T

H X 77/ (ANEEL) & PMHOLHME N, FotiiE ki, ficl, CURHB S . P2 0%
MR EE AT TR, NS RSEH—8G VRO T 1996 47, St TE N 545 R IIRRE,
BAEE, BEIFMEAE, WEMS, RPRFEER, SRt B SR, JHE T
BERMAGISE R AFIRAE .

A N E NS RN, — DRI AT (EPE) , WO FEEIEE R IE i, it NI%E
IR R AR SR, W ORI R (R, e, $As25555) o BA—NREIT a4
(CMSE) , ‘& 4ot W 0 e S £ v g T S ke o

169 |EA (2013). World Energy Outlook, p. 333. (AL AEJE R BE)

VORFTFTIR N A B R AR ERRIE. — /& Mauricio T. Tolmasquim T35 1 “ 08 [ L ARSI B 45 (2012 4E) 7
Tolmasquim 181, 54K AR /R « ZER K FEFN]—L, 2 2004 FFEPHREH—F SRR, B oA%Rk
VS 2013 4F (EA 1H A REYR R 28 A CL P BR YR AT H g DU

171 Tolmasquim, M. (2012). Power Sector Reform in Brazil. Synergia, p. 37. (EL75 B 747\ 3D

M RAPM 56



B 16: 7 H47 N BN R B2

National Energy
Policy Council
Power Sector Ministry of Mines Energy Research
Monitoring and Energy Company

Committee

National Electric
Power Agency

National Power Electricity
System Operator Commercialization
Chamber

Source: Chamber for the Commercialization of Electric Energy

4.2 BTN I E51

PG ATk H AT AR A2 20045E W 2 1Y), 7T LB £ 19934 19984 (i Ty 58 IR — R ST 1

N SGRNBE RS, BoE TR RIS B AR R ARG, XA

LT PERRSEAY RN S ) BN B B, AN R LA DMV R T B, 200

ELP T SR I75 %, AT AE AR BE DX E HeL > R D SR . B R A 9 R T 925 %
BAELIA0 TR R, SRV ERR S R i) TR /7.

He LA BV ATA B 2 TR BRI B g B (PPAD S IR P A H AT s AT B AZ 0074, AN I LA
BTN A b X 52 860 2P 7 ) PO R SR IR DL o XT8R2 PR B0 45 ) 47 S22 FRBURF 1)
WE, B RARSE RS TN, ARG RIATE ] . X Tt B AT ) RGP IR AY 5K 2

2 PRSI . Chamber for the Commercialization of Electric Energy, retrieved from  (FE /B85 iAW R 7))

http://www.ons.org.br/institucional_linguas/relacionamentos.aspx?lang=en; Mercados (2013), Current Practices in Electricity
Transmission (H 7165 H9 24 7L/ ) |, retrieved from http://www.raponline.org/document/download/id/6933; and Tolmasquim,

2012.

B HREWRA 3MW B R R R IFEEEE] 69kv DL HUE RN, B SR ECN R E T, R, KT 3Mw iH

P (2005 7 H 7 HZEEMF)D) NZHEELIHR . 5 20X LB R 91 9 38 1T DUE M HhAE 52 W58 i 6k 0 SRR %S
“RPERIITE SR 7 A& 500 T FLE A L g OKRHEE, KU, ALRAEPIRGER A, ZRZBUR¥E.. W Tolmasquim, 2012, p.

7-72.

174 Maurer and Barroso, 2011, and Azuela, et al., 2014.

M RAPM 57



http://www.ons.org.br/institucional_linguas/relacionamentos.aspx?lang=en
http://www.raponline.org/document/download/id/6933

—ANEEHUH . S EBRE IR AL 5 B B W T P o 1K S L B SCAS TS S it P R I AR
TR, EARALRT B AR B Eh I A B R RS T . $020134F, C&HZ T4k sz s, HE T35
SERHE AT (CMEFRERZ o) , L8 ERT656W, B HEIX1200123701°, 2013594570 T
PRETA K] ZMiEsEs, -84 739N HBIH, Tit2016FEHdT. 2 ikdnses |,
15220184 1#1325.6 TWhHL /7, S8l HARREIR A AR, GG EVFURET, 167/NK G,
PLIO7AN BB H » ELPE XIS — ELARD R BE, A20094F[1$85 /MWh[%F20134F 1S53 /MWh'e,

XL R E YR, TR LRSI I i . (E2, RS TR AN 5 R G iR (] SR A
KA R, RVE KB RGsE R (ONS) , B EF MR R, BRI R

gumiitt (AR E A E/ME) o X, HUR T EEZ —FXOA G AW IS SR, REERIH

JERNTHERGMLIR T, RAHEIRNE (BARRATIELD o Z5LBrrI2E R 28 5 6 7 LS5 ANLRS

i OLPREILEE ) , W72 8w, CCEE, #ZIRRMEEHEA (PLD) ALRUXLLT: R, XERH IR

PHie. CRITFEEERIVERTE L 3O .

R TR GTIRAR S (IRIEVEL BRI 2 DT 254, H — &Rl 7. 1FNT & ae
PR AN REIE AR AR YR BE VBT FT R (EPED fUWFFCEE RhE . e & M REIRAO A S, iy
A GUR A P OB 2 RER BOR SAT

4.3 #7147 HLR

HLAT MR 1 H 1208 1 ik A F R S ) R B BR SR I, JR4E R mT St DURAI
I BA SR b BRI R SS, RR TAR R H AR o PREESEMA MUK BEIRER & A AR 20 B A 7= A 25
SO AR, PRI TARRS TS, SEEN, (H AASCHARE AT g ) M
MRATERA . SEAF B S A m BRI F L, 0 Bt ) A3 1]

s Bh e BRI EPE ERBE, ST TSN RRYERLR TAEF RO FL, MR TAERIHE AR H. 18
X B e VR R R R A B R Gk IR gm ) TAE R, XK. K. AT R
WFFL. EPE HBHT— LB RIMF LY, ARG I TN AN 6 oy 0080, o HA PR A TN AR A 3 EPE
F1 ONS Z [ M

BRI E R, B ARG AN RS, D REEKMAS (SIN) , Ei e EKHMbX,
FHARERAE ML R G EFEIAA R BN LRI, e RS LA R, S 16-17 %
A, EMIFEADOE AR L, SRR AR R I AR . ANEEL (Y H U I A HL A A A

SRRl I L 45 182

175 |EA, 2013.

176 The Oxford Institute for Energy Studies (2014, August). Sustainable Energy in Brazil: Reversing Past Achievements or Realizing
Future Potential. Retrieved from (ZEEEEIRIF7CHT (2014 558 H) . EFWRFLLAEIR: RIBT M08, &2 SRR
77. ) http://www.oxfordenergy.org/2014/08/sustainable-energy-in-brazil-reversing-past-achievements-or-realizing-future-
potential/.

77 RS E T MIRGEN RA MRS E R CEE., Qg 7 —BENH, RIEHASZEN CLAIFAE Ak R AR F s
1217 W Tolmasquim, 2012, p. 41.

A G HAN RIA BRIZAT LA (eMO) , BRI HIE M. W Tolmasquim, 2012, p. 107.

79 ENE FHA RN A AR HERIE A REIE (PDE) , EZRAENTERI (PNE) , EZREEWFH (BEN) , FHX LI
W9E, MAPEAE T R ETHR] (PET) o ML Tolmasquim, 2012, p, 46.

180 Tolmasquim, 2012, p. 93.

181 The Oxford Institute for Energy Studies, 2014. (A=EEREVRBE 7 AT

182 |EA, 2013.

@ RAP 58



http://www.oxfordenergy.org/2014/08/sustainable-energy-in-brazil-reversing-past-achievements-or-realizing-future-potential/
http://www.oxfordenergy.org/2014/08/sustainable-energy-in-brazil-reversing-past-achievements-or-realizing-future-potential/

RSy E L W A Sz 7 AOR MR, ST S LS T 30 SRR E . M 1999 LEF
2010 &, HHT T 15 KHASE, #iE T 67 NIH, @i S KA 21,317 A B, 2015 FE T
FH 18,000 A B HLZREE H, T 14000 A V% 5 T HUE THRISS. 2 2020 F il 75 Z R 42500 A B
B 2R, BUR AT 7T 10 SRR AR, $RHIMN 2013 £EF 2022 EEPEEIEINTL T £ A B
B2, AR 17.3% FE2F] 16%1%,

EPA L 1206W KK HEE S, HA 4 68% Z/KH . AT 900 AN K/NAZER/K s, AR K
IR/, SHUSEIERRR . E A 1 84GW /K AN A BN R TR E, 27 Fok s
ML RS KE. HRMETHARIE (FERXEE, KERERMAEMURE) , AR K H )l
. B 17 SEon T EPE 2013 45 2020 SEFIE A HAE, L& 2035 TR .

B 17: 75 2013-20 £EHAE]_E W & B2 N2 B DA KX ) 2035 4= F T e

Hydro W 2013-2020

Gaz 2021-2035
Wind
Bioenergy
Solar PV
il
Coal

Muclear _I
i 10 20 30 40 50 60 70 20
GW

E P B ] AR REIR SR M RS B s A . i E I 5341 180GW /K HLAT 350GW X A1 A HLYE /7 o
10 P S N SN B 7 i 9o T i s =N 9 N 2 5 A 8RN AP TN Rl

Kl 18 o~ H LU AR iR A P i LA K R IR SA o BR T B AT BRI 28, B TR ELE R, B
15 KBRS ZIE o) R E R KRB R RTEE, 7T LA K& 1R BR YR R R, X A

TR, A SR, XSG KRR K B BHE, R40HE, R A5 I LA &=
KRR R R 8, 2015 2% 2018 AEHAIR], ELPEHUE R 5 149 (G FE U R IAHIIH , B0
LS REHUA & 7,227 KT, HAT, A 202 MXEETH CIFME1T, &7 378 ANMIEAAER 1,

183 The Oxford Institute for Energy Studies, 2014. (2 REIRAF 55 A

184 Tolmasquim, 2012, p. 82.

185 The Oxford Institute for Energy Studies, 2014. (A-EEREVRBE 7 AT

186 |EA, 2013.

187 The Oxford Institute for Energy Studies, 2014. (ZFUEEREIRAT7TAT)

188 PORIRYA: (BNEF [ FKMENL LA Q4 2013 RHTHIZJEEE) BNEF country profiles and Q4 2013 Wind Market Outlook; retrieved
May 20,2014, from http://www.bnef.com; country profiles, downloaded on May 20, 2014 and BNEF, Q4 2013 Wind Market Outlook,
December 2013, Bloomberg projects 8227 MW of wind energy capacity additions in 2014, 2015, 2016.

189 Global Post (2014). Brazil to invest $14.9 bn in wind energy between 2015 and 2018, September 9, 2014. (EEPGR4E 2015-2018
FRTE 149 10U KB Retrieved from http://www.globalpost.com/dispatch/news/agencia-efe/140909/brazil-invest-149-bn-

wind-energy-between-2015-and-2018.

@ RAP 59



http://www.bnef.com/
http://www.globalpost.com/dispatch/news/agencia-efe/140909/brazil-invest-149-bn-wind-energy-between-2015-and-2018
http://www.globalpost.com/dispatch/news/agencia-efe/140909/brazil-invest-149-bn-wind-energy-between-2015-and-2018

2012 4, 2013 . A1 2014 FERFS K [ BG 0 7 e L RE SR, PR 7K EES & K S B, gk
BIE, R R HEIREIE I, KT BRI TR UK AR L. 2012 55, RIS T4
PO SO S — R RETRAE N SRR, & 8.5% 0,

AN, 2035 HFLUR EPGK B FRIE AR R BAIR KA ENE . BRI (1 2 A0SO iR 7 /KL,
kS T BB ARTAUK I H 55k, PIEARR TR K e R A RS K 2% . 78 B 1k KIZ B (1 H]
I, AR ALK b AR D BN &S 7K, sl ot B ) 52 B W B (AR A R 52 ot

& 18: 1990-2011 REiEF= &

E Imports

500 I B Other renewables
e E ool
B Coal
Muclear
B Gas
Bioenergy

B Hydro

1950 1995 2000 2005 2011

PRI BNEF

ELPE A L) 30% MK B AR 21 7 TR B SEUT K Bk e —kS,  HA B a1 A R i i a2
AT A HIESR . 2020 SEHAEREUR EARITR 1, KL BEIROT AR HE I 5696, FHrb KB /K ok B i
K, —ANEEREE, BT DRI, A 5 b BV K K IR 11 40%, fE
GAEEAL S AT AR 2 5 T AR RURRE . BRI G Ry, B BRI K
BRI T NS, RERCHVCER, 7252 X EFRGEAR, HT58 B B 1k BORT A A
Blo XMPG Uk TR B, R SRR BTN R, S EaWm ARG

192
o

KIX TR RSN T g s e s, O T — N B XS, 7 B A R R A BT R 2
FAALRME . AR RXHEMBIT, 588 7 RGMK. BTSN, UK R RE s N
XX LR

190 The Oxford Institute for Energy Studies, 2014.

191 The Oxford Institute for Energy Studies, 2014.

192 |EA, 2013.

1939875, £E 2007 4F 12 AAEERI S FRINAA T, BB R Ra - hlE T s Res 40 - REVE SR, AR
TS P AR . XA ST AE RS LI — 24k AE . WL Melo, E. and da Costa, A., /275 H 71T I3 76 FEZE . 20177
GIA T L) ?

@ R-APW 60



W R R, EPE SR T 10 SRV AL AR YT TR BT AT IR A — RPUBT SUIR S TR T
i AR SR LRI S o S A GG THRI (PAR) . ONS f st i L RSBl %8, L
WAL RGBT TR REMRITT RETSAE i, IFEOARERE I TR A T, HE 7 AR5 )
T, B2t HLM ANEEL 9753 St -

4.4 TTRETIRAIIREL. e U Fph %

RICBEFSEUF L SE ANEEL #7225 TR TAE . BEFRIUR i BURF 4% % (1 B, /7 /A 7] -ELETROBRAS™,
FFE T ZFhEFERIRERCINE - 1 D I BRI A A R F H T SE ™ % I e AL L 55

B UGS 56 CAEGG T 1985 STt W2 FHHBUR (TEBFE2 501877 %) , BWISBUM AL T4
A PROCEL ¥4 [H i /735 AET H  (Programa Nacional de Conservacdo de Energia Elétrica) . A3,
PROCEL f&7F ELETROBRAS N #BEHH, 1991 4, PROCEL ¥ A M ABEYE U0 8 10— IEURF %1, 15
EARMH T K H ELETROBRAS FIEE S ST &N RIEN BT 4, Bl Global Revision Reserve (RGR) -
ELETROBRAS 1 7 B # K H RGR 4. HAMUHE S RIER A EPrAHZ, LYK PROCEL [1iE3) .
PROCEL & AL E R & NS FhRE TAERAL AL, X TAERSE: 7T, JFFRMZRTE, EE M,
WA, YOEFIRRHE, SR, FAE TSR, MM AR FRMEEIE, DA EERAT IR
T it S50,

ELPH 1990 F4w i 1 1T RERSS A F] (ESCO) #8FS, HlE ESCO @ HATHR R BB 5 = rmh et , Wi
REVR I H SR RE i SRS A2 P B AR RIMEAE AR, PR ZE RS A R R/ ilk,

RIAZE 10 A, BRI 113 /i 6. g s RATae RS A A, BRI 567 13570, Bl
HRT20 2N, AL TREAR, FRMATREMMHEARRS . A FE TR, RDF
AN F RS T RITT TGS . TREIRSS AR I E E R & RIFET ERE Tt & Rk BT, JHifRK
AT, FTREARSS A A AUE A BN , R KR 11,

[FFEAETE 1990 4F, N TR . S B A T aes i, fRIESHEHE, HEHAEFHEE R,
BUF G T orik, fERTEBURERITNOL T REsE I 22 4 (CICEs) o 1993 4, oL 7 —/MABA~
FEHAEJR (GERE) #UUT LAE4L, DLWIE CICEs. {H&, BUMIKA N CICEs 2T ¥ 4, HEka Ak
FHE bR, R HEE A ) GERE Wi . B4 CICE F R 52 SR 75 H 4% B A4k P o o A 7 7R f e
TTRESEER, NHE e RETR bR, WA BURHLAIIRE, BARIE I,

1994 4, FAAALAC AL RS S RIS R e, HLA JL LT R T REAIRIE R A . 4R,
XA R AT TS, LA, DRI DGHR T TR MEAZ S H A 7] (P SR B0, 1998 4, 7E
PROCEL MBI T, MR HE1T ANEEL il 7 U B, S 7 Al b 4056 BT & BT 5, A HER:
ERREEA, BIREE, TUH S AR A NS . XTI E B, AR A T BB ION (B
LN 1.7 0FET0) A Z —H T RERMIEGR, XEL%EF, IFFEEH TR,

SERR b, IR FRERHIE A 2 IR . BRI E A B A R RS A S A R R B

194 Eletrobras & [EH FX BRI (52% 43D B, 7135% 38 % KIEFE R H. KZHHHE (EEEERNTHAK—#72) » L
RSN EL A ]

195 | ees, 2010.

196 Szklo, Schaeffer, Schuller, and Chandler, 2005.

197 De Oliveira, Shayani, and De Oliveira, 2013.

198 |bid.

199 Jannuzzi, 2005.

200 Szklo et al., 2005.

Mo 61



XN R . M 2000 SFEFF0G, K HAG A G H AU H TTER, (B IEBE IR E A IR SR
IS T R BE R AR, H Ak i) 558 5 3E T 2000 4 7 H 24 H ) 9991 FykiE.

2001 4F, EPEESEN T REIERCRE (2001 4E 10 A 17 HIK 10295 S5/ o B e 7 W REM &
TR FH RE TR 10 K B, AYFBUR R8I 5E P T E A&7 5 R RERchndE, Aipix gep= R AE
A A PR T, FERE TR T S IR Sy . ZERHUE T B L FHE S i RE RS . SR T g
TRCRIE R SE et e — E 218 Ae bt X IR DB L s 28 A ik 45 1202,

2011 4, ELPEHLRIREIR R R AT T 2 E BRI ACR TR, iZ i RIER 2] 2030 4EHIL 10% A2 47 HIRETRTHE

¥, A TI4 106 TWh HL g, 2484 3000 0 S LidEE. Zi-RIEEHE 10 N EE
B 1 AEZIRKA. &5, ZRIEERE T A AESAT LI R R 202,

2012 4F, ACEEE PPAli 75 1 12 Mg KETHARIIRERGR I . B AAT B A2 HL RE bR 25 J7 TH B 1 3k

&, BEMANTIFEENEN 2 —, KTEEMPE, E&5TmE QRS e, B

TREAE H S TAR/AN—EB T RETE A, AE e k5 RERUCR 2 54 IR J T Iz V8 s T rp RN 5 208,

R 3: EFRERIN B B HE AT RERR, 198620097

Year Investment disbursements Total consumption Avoided investment Peak demand Energy saved
[*US$ million] [TWh] [*USS million] reduction [MW]
[TWh] [% of total consumption]

1986-1999 298.08 3507 1809.96 2715.00 5.00 026
2000 14.71 332 1131.22 552.00 230 .69
2001 16.97 310 1187.78 600,00 250 081
2002 23.76 324 73529 309.00 1.30 040
2003 23.19 360 1131.22 453.00 1.30 036
2004 53.17 375 1404.03 622,00 240 0.64
2005 55.43 390 1018.10 585,00 220 0.56
2006 63.91 412 124434 77200 280 0.68
2007 2998 428 1583.71 1357.00 380 091
2008 17.53 426 1644.23 1588.00 430 1.01
2009 36.71 443 221356 2098.00 247 1.23
Total 633.44 7307 15,103.44 11,655.00 3747 0.51

* USS1L.O0=RS177 on 10/03/2010.
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R 4: EFEHEMA R LK RE R B H TR, 1998-99 Al 2003-0421

No.of  Total investments % in end-use Avoided Energy
Cycle utilities (USS million) programs  demand (MW) savings (GWh)
199899 17 68.3 32 250 754
1999-2000 42 759 40 369 994
2000-01 53 354 94 n.a. n.a.
2001-02 60 57.2 99 496 1498
2002-03= 28 39.8 100 n.a. na.
2003-04° 40 66.8 100 n.a. na.
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