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7 CTI (2015). Coal: Caught in the EU Utility Death Spiral. London, UK.; Graffy, E. and Kihm, S. (2014) ‘Does disruptive competition mean a death spiral for electric
utilities’, Energy LJ, HeinOnline, 35, p. 1.; Costello, K. W. and Hemphill, R. C. (2014) ‘Electric Utilities’ “Death Spiral”: Hyperbole or Reality?’, The Electricity Journal,
27(10), pp. 7-26
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TR 4RI H - e 2017 42 2 A 13



N T VAl AR R AR (R R B A, RATTBOE T UG SEEAT U], RDELBCR T RIE AR
J o AAE 5 A, 10 4, 15 4580 20 S e k. RIS E A EREEIR R GRS AR, AT
VYA A 1A 25 B R AR B IE . BT J5R 5 4R, FRAEREIR O N EERRERT 10% 52 = 2]
15% , [ —H ARt b RCERUR BHBE G IR LKA L2200 3l RS T 39%A1 41%, HBVR A4 B R
KT 1031% o HEFH G S ARG, B ORI BT IEEIE, AR R B, A
1 ORI A P B A S A 2 e i AR, B IRATAE B G20 2R [ SEPr R AL i1 D2 18 T
bF o

TERTA UM SR, G E RGeS 2016 4, CARIAIE R BAEHLA B2 978GW (HLFE 2016
FERHIH A E) . AT WEPP (Platts World Electric Power Plants)¥#iE % EHL T 2016 44542
EREEEE. N TEeESITELARE, RIMGAEMANEES S BEEICER NIRRT

(Ek7EEM) o i IEA (International Environment Agency) ¥#5' >4 A4 5 WEPP i b pr g
TR R B AR I B T UG AR (BA 2012 #E Tt o SHERFAR R (CFB) Pifis, Ak
4 CFB [ A5 (LL 2015 £, AR IRt FHARAT i@ Ak S, K 5oLl 2012
EERITTIMHIRA o ARG REITA KU RA RS A . TR RIGH B R S5 LA AT 34t
(K T 2 AR ) e P R TR %

EEXTRRR BT, BAME BT 10V 4% H e BTG 35 45 am A TS0, e R A %
. BONEENIA RGN TIRIZ 2020 4, BAE A F 52T 2016 S£2) 2056 G LLEINFTE KT
Ho TEIGH T QR a0 S s 58 7= (8 IH R SR AN E A o R, XS il o 2508 B A R N e BT
ARG RGP I LT T BE A R B R B

XF 5, 104, 15 8801 20 FHHE MG 5, e iR B I B 5 ] ol B TR
AR AR Bk, XAHCT R RERDELA IR H A EOE AN R OR LA LA ME AN T R 7 o
Az

65 R, SRR = MEIS 72,010 1270 (10, 470 {23E70), HAIARHLA R 7= &
27,030 1470 (393 12370), THRISE TE@ENLA MR 77 & 44,980 1470 (6,540 143570). 7 10 HE =
T, R GENME 57, 970 414G (8,430 12357T), Hid 20,510 127G (2,980 1235 70) K H BUAAHLA.,
37,460 1470(5,450 1230k HEEE VBT RIFNLA . X 15 FREH TR HEE =M ERE, A
44,200 1270 (6,30 12.2£75), Hrh 29, 940 1270 (4,350 123E7T) (68%) HFEEEHRIFIHIA AR, &
i, 20 AR SR S BAE N 30,860 1278 (4,490 1235 7T), Hirh 73%(22,430 1278 ER 3,260 123 T0)
TR R AR . X e S o e il v B8 = IS B ] LIS 2] 30,860-72,010 124.7T (4,490-10,470 12,52
J), MIZTF R E GDP [ 4.1-9.5% . "X 5tk (2016) 75 (Carbon Tracker Initiative) f]

9 BNEF, ‘global trends in renewable energy investment 2015°, 2015.

10 Office of Energy Efficiency & Renewable Energy (2016) ‘Fact #918: march 28, 2016 global plug-in light vehicle sales increased by about 80% in 2015' [Online]
Available at: http://energy. gov/eere/vehicles/fact-918-march-28-2016-global-plug-light-vehicle-sales-increased-about-80-2015

11 http//www.worldenergyoutlook.org/weomodel/investmentcosts/

12 Coal technologies include: Circulating fluidized bed (CFB), integrated gasification combined cycle (IGCC), IGCC with CCS, Subcritical, Supercritical, ultracritical, and
coal with CCS.

13 http://cornerstonemag.net/china-brings-online-the-worlds-first-600-mw-supercritical-cfb-boiler/

14 Note, we estimate the CFB cost at ~832 2012$/kW, which is marginally higher than the cost of (expensive) ultracritical technologies at 800 2012$/kW. We find the
estimated CFB cost to be a reasonable assumption.

15 Fang Rong and David G. Victor, “What Does It Cost to Build a Power Plant?,” ILAR Working Paper, vol. 17, 2012.

16 The World Bank, “World Bank National Accounts Data.”
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Z—, JUTHkRHIGKEEA R 2R E —. B EERRM, 2015 FrhE B =R ] 5, 500 K ILE
(TWh) , LRI 2, 475TWh SRR T —3&. 2 AR a A TEER (BRI , 2013 4EiX
—HBlN 86% . * HEHETHIH SR R R R R, BEEYIEREN 1, 525 TIKRL (GW) ,
Hrp BN 978GW (64%) , JKHLN 259GW (17%) , KHLA 129GW (8% ) , KEHRER HI N 43GW

2 See Caldecott, B., Kruitwagen, L., Dericks, G., et al. (2016). Stranded Assets and Thermal Coal: An Analysis of Environment-Related
Risk Exposure.

21 Nelson Schwartz and Rachel Abrams, “Even the Most Pessimistic Observers Think China Will Still Grow by 4 or 5 Percent,” The New
York Times, n.d.

2 Enerdata, “Global Energy Statistical Yearbook 2016.”

2 Department of Energy Statistics and National Bureau of Statistics, China Energy Statistical Yearbook 2014 (China Statistics Press, 2014),
http://data.cnki.net/yearbook/Single/N2015110114.
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(3%) , RIRSKRHEN 43GW, ZHHN 30GW (2%) . FEEHA FEE 24 ki 2, K2 FfIARH
RE?T R BN A B K E 5K

1 2: LU IR M TR A2

v I F T A I 2R W, (AR SS I S NS T g L . R B H TR R ik R E T
2002 4, HIFE S GHbME T =K B AR, 3T T R E R A 0 B AR X =R
(1) AR (2) LM S5 E; (3) M ZRE SRR 58, >

[, TS A R M S A RSO AR IX PSR HL 2 7] 20 30 9 v g LR A )
HEZ R A F, BT E 90% L ER R AMECENL S . BB AR EE AT EESE, /D
ZE, U, TR, SUNANEER, R T R R ISR XM AR MR TTRE R BiR
X EAET RN ST . B EMAF TR XM AR, BRI, fadb. JbE. Kb s
Ao X EL R F B AT DL & 3 T

B 3: H [E G P 1R

2 Statista, “Installed Capacity of Coal Power Plants Worldwide as 0f2016.”

2 Statista, “Installed Capacity of Coal Power Plants Worldwide as 0f2016.”

> World Energy Council, “World Energy Resources: 2013 Survey.”

26 Scientific American, “China Blows Past the U.S. in Wind Power.”

27 Reuters, “China’s Solar Capacity Overtakes Germany in 2015, Industry Data Show.”

2[EA, “People’s Republic of China, Electricity Generation by Fuel,” 2016, http://www.iea.org/stats/WebGraphs/CHINA2.pdf.
¥Xu Shaofeng and Chen Wenyin, “The Reform of Electricity Power Sector in the PR of China,” Energy Policy 34 (2006): 2455-65.

*China's Power Grid Systems map is republished with permission of Stratfor. Stratfor, “China’s Power Grid Systems Map,” 2012,
https://www.stratfor.com/image/chinas-power-grid-systems-map.
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B K RS IRy, JRE KB IARIA R S E 46 % Kk R BENLUA B EI4 1R ROLI T
FEG KRB AF, BIPEEEER (LUTRARER) » FEAEER (UNRRKRD , dEE LR
CEARfapRters)  hEEEER (CUNFERER , EXBERan (BUFHEFRERE) « XK
RBERIIA 10% /24 R R A & .

JRAE 2002 FHEAT T ORMUBE A FR > AR A, (H AP K 00 i AN A B8R 3 2y Bl o R
B flhn, R A B B RRASCE T R MR, AL B AR B A TR RIS E AR R
B REE . ER Al ) R F A B 2 O RIALAG) 23 A /N BB 1) o 1 X PR IB (. 2R
() LA 2R — B AR EB A v [ e 5 R AR B . 2

1.2 FrE L ) el

N R IE MK e AR R, 2015 4F 3 H, BT — 40 GeT b
TR TR CGR 9 530 Kfiie XASTHHATENAZNZE, TR0+ RiH-RIgst
FBWPO P BB 1A, B REMECER T 2016 4 7 F 13 HRAT T — R TA K
FFR A HLTERIAER B AR, PRz G o i BB 2R IR IRHZ IO, TEAROR 3 2 5 4R
A, RIRE AR LR R R 0 P SRR 2 B 98 23 o JEIETHRI SBC 2R — KBRS A, T
WA 5 N KPR BB K S B AR X ST R L T A S ik L. 2017 43

31 F Kahrl and X Wang, “Integrating Renewable Energy into Power Systems in China: A Technical Primer” (Beijing, China,
2014), http:/ /www .raponline.org/wp-content/uploads/2016/05/rap-e3chinapowersystemoperations-final-2014-dec-24.pdf.
32 The State Council, “Opinions on Further Deepening the Power System Reformation, & i — 544 HL Al 58 G 5 1
I, 2015.
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H 15 B2 a8 B BT AN e R e ok ), o) P AR BRI A A B kA A S AL,

X ECAR Y N IAE R S ) RIS e 4. LUOT U, SONAS B ik, T &
BHNMEE 0.12 70/ T R (KWh), XESEIZE K BRAZED TR 1O ART. PEE, E#iseir
M EM PP RAIRIB S . 2014 4, BEIWHEH P R LE SHBESES 3%; 2015 44 54%, Tt
2016 EIX— BN 10% .

1.3 A [ AR L)

P o P E AR IR AE S R R 73%, R EH AR 70%, BURK IR HEER 93% . T E —H L
KA RN F RV, 1K 2 H TR E E N AN 2 (b E A 46358 BRI e Ja it A8 =K
PR Ag £ AN BRI A . 7RIS 2% 40 4Erp, R AR 7= (35 K e bl 20 50 B T 9 8l 9 DARRAE
5.9% [ P B PRl K. TSR, 20 D 90 SEARAI A Ak KRB E AL LASK, 2014 4F FOE R
SR P O I TR . R AU RIS A BT S 2SN R 64% P E 2020 4E (1) 58%, %] 2050
EHFEE 42%., ©

B 4. EBRE BRI K% (1971-2014) Y

4,500 20%

KT HATILAE 978 GW HIBEFE NI SN, #ZE 2016 FF4FE, HEMEAE 227 GW IEfE& &4 T
BRI B 563 GW MEEALA . 2, BURIE R 2 B OR 78 2 B HL A5 SR 2 A E #UE K 1 75

el A AR B B R B RAE L N T, R e L X s e A

PAME I, (SNSRI, B MsEa Ry L 2016,
http://shupeidian.bjx.com.cn/news/20160816/762682.shtml

*Greenpeace, “Study on Economics of Coal-Fired Power Generation Projects in China,” 2016.

37 Yan-Shen Zhang Zhu, Chen; Jian-Nan Wang, Guo-Xia Ma, “China Tackles the Health Effects of Air Pollution,” The Lancet 382, no.
9909 (2013): 1959-60

3% National Bureau of Statistics, China Statistical Y earbook, 2014, http://www.stats.gov.cn/tjsj/ndsj/2015/indexeh.htm.

P2 4

“’China Water Risk, “Towards a Water & Energy Secure China,” 2015.

41Zhongguo tongji nianjian 2008-2015, SAWS, Zhongguo Meitan Gongye Fazhan Gaiyao (Beijing: Meitan gongye chubanshe, 2010). p.18-
20.

TR 4RI H - e 2017 42 2 A 23



Ko MAGFIIEIELL 25 FERBABIEERKY, IF B E Sk RIREEME R 7% 2 mEE", BUY
TEFESS 38 ) TR 50 v 0 75 SRR 7 AR R VR P Ry 5K 1 7= A 1 = R e ™

R, B4R K LRI TR 49.4%, 2016 4ERT 5 NN 44.8%%, X2 H 1969 PLK i
RAIHLALFI 2. R T Rtk 2 AR R ZE, P EBURFLE 2016 4F 4 AR O EH 1.0 372 GW 11T
Y, IRLE 10 ASREL T SEERTEI G, BDHER (EF 21 22 20 £ CLBERBLMN 17 GW
PEE RS, 7E 2016 4F, HEICEUN T 114 GW iHRIB @M, R g s b — R i ik
Yo U AJER 2017 4E 1 B, hEBE B EE 85 ) i, HAaRAER 29 GW R RIE
45 GW Hl4l.

PEFR, 3% BRI 0 e TR e T T B BURF 25 (RAE & B /N FIBURF 8 A i e 01 L
RO IR R NS, H T R R RGN g, R R A R
B R IR AR T A, {H 227 GW EHEPEREIE B, I ALAT A ARG — 0K
MEd k. Bkl A E R ae e vl A IR R H AR e N 2020 E R )R BEENLAA B 129MW
FETHE] 200 GW, KBHAEA BN R 43MW 27H8] 100 GW2. [Hitk, TR R, H e
HMLZH, i BEAR A L ) R SR FR SR PO S .

TR L FAE, R EE S T — 58 H R —— A R I SO I S AL B ARCR
AN G SR . an 2006 2011 A ¢ “+—Fatk]” O, KREEIEAR (600MW) FIEH I
Ft (1000MW) AR BRHLALEIR T 77GW /NI R BFLEA™ . [ 2012 S LUK, HIRIR )
= B B R I AR AR BGBIG R . WG FRIEN LI DR D T3

B 5: IRIE AP RCF Y 7 ISR LA 7 A

“Gabriel Wildau, “China’s : The State-Owned Zombie Economy,” The Financial Times, February 2016.

“Gabriel Wildau, “China’s Challenges and Their Global Risks,” The Financial Times, n.d., https://www.ft.com/content/68fbf5d3-452e-
3b55-8550-¢83c0f1cc5bf.

4 A. Myllyvirta, “China Keeps Building Coal Plants despite New Overcapacity Policy,” Greenpeace Energy Desk, 2016.

“Reuters, “China Building 200 GW of Coal-Fired Power despite Capacity Glut: Greenpeace,” n.d., http://uk.reuters.com/article/us-china-
power-coal-idUKKCNOZTO09B.

*Greenpeace, “Study on Economics of Coal-Fired Power Generation Projects in China.”

47 Carbon Tracker Initiative, “Chasing the Dragon? China’s Coal Overcapacity Crisis and What It Means for Investors.”

*Steve Johnson, “China Axes Part-Built Coal Power Plants,” The Financial Times, n.d., https://www.ft.com/content/78db1ca6-96ab-11e6-
a80e-bcd69f323a8b?sectionid=markets.

“Alister Doyle, “Global Coal Power Plans Fall in 2016, Led by China, India: Study,” Reuters, n.d., http://www.reuters.com/article/us-
global-coal-idUSKCN11C2N4

*Kahrl and Wang, “Integrating Renewable Energy into Power Systems in China: A Technical Primer.”

*'Kahrl and Wang, “Integrating Renewable Energy into Power Systems in China: A Technical Primer.”

2Greenpeace, “Study on Economics of Coal-Fired Power Generation Projects in China.”

53L Wu and H Huo, “Energy Efficiency Achievements in China’s Industrial and Transport Sectors: How Do They Rate?,” Energy Policy 73
(2014): 38-46.
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2. ¥ K ik

AT FRATTR R I B AT Y BT IR B IR A O XU AT T W AT Z T NN 5y BT
ATV BT SR AT T AT M, B L N 6 3 358 A S XU B AE FE MG B9 PE (BOE ) s 28 358
St R R B TN BV R I B B HEAT T A, R T e PR e B B PEAME . FR 9 TR
T 50 HFEAR AT (FEAR BAREE N 613 4) I R . 2 BT LIEIX 50 KA H], &R NTEIX 613 KA H
s K ZE AT RAE AN HEIET. X 50 KA MEEIEE R, A/, B8N
HERI A BRI 3X 50 KA E] HETREENLAS BTty 869K W, 5 i AR & HL BB WL B 11 89% .

2. 1 W0 55 M5

AFATE SR T P A Al KIS LR (90 55 S5 AT s i . Ao bir IV 55 85k 47 B 11 e
FEARA R SR, R a5 ROR DL AT, BATEE B ERA AR WRALER (HED
R EIX LN T I TS A A2 WA BB TR AR AL R o R BRATIE B & 1 — 285 WKV 55 bE 3R, B 65 55
17 ALATEEER . R AR GBS RiEER, Jsh LR MBEASI I LA . X8 HRAT B T30 58 5 R0 <Rl XU
T o X6 IV 55 5 46 10 20 A BE D I v LR R Fi 7 47l D ik 5% E 0 S (12 % IR N 558 3 th AE 0K R
JE DA E L BB K T 40 R o IV S5 R0 B 48 (10 HL g 2 )R] DA S 3 o 4 8 A B X R A AR A, 1
i SR BB, N 1 ER B, LR T AR REVR LT BCR K 37 . W SRR AR 22 =) S K W 55 16 0 30 3 4
SNAZ A FIAE FAT M AR GE G0 T AN S TE N 8 <, B0 2 BOR T m AR B 4R . BRACHIRE A fie 2t
o ] YA it it A RO A FL ™ b R e e A 55 S B Y

W2 A, R 23 1 ) A m AR A Al DRI SIREEAE 1978 4R 90 AR H I T

R IYIE) SR I BB T 7 A I3 B AR A ol AR E A AR B, AT E PR TR RERRA R . BT L,
AT RIFAEMA T HE GG 1

% 9:50 A A YA HIRAE) : EEH . EERLY
RBER eSO

| /N H PR iE 9w ig

5 BT Vit R BE
1 P EEREE R CNE1000006Z4 124,928 29,540 63,910 218,378
2 PEXEER CNE1000002Z3 103,512 25,360 62,880 191,752
3 EEHEER CNE1000019J1 102,035 21,100 60,223 183,358
4 HEERER CNE000000K 58 90,525 19,753 58,240 168,518
5  HEPPEREIEA FRA CNE100000767 76,416 13,310 54,758 144,484
6 EXRBENEEAF - 69,475 11,840 49,389 130,704
7 hEEEEIERERA R HK0836012952 39,358 10,860 23,080 73,298
8 I AEEHERHERAF. - 33,336 10,080 14,860 58,276
9  BEFFREEAA - 22,410 9,660 11,000 43,070
10 JentRedREfeE (ERD GIRAH - 14,636 8,490 9,545 32,671
11 Wi ReIRERIA R A F - 13,720 6,250 8,693 28,663
12 i ZREEM DA FIH PRA A, - 13,100 6,000 8,500 27,600
13 1L VE E Free R A PR A F] - 9,722 4380 8340 22,442
14 VLHEETEEEERARAF - 9,365 3,200 7,300 19,865
15 HEEZREMNA A - 8,880 2,700 6,000 17,580
16 EHEREIRB A PRA F CNE100000528 8,352 2,680 5320 16,352
17 TR A IR A F CNE000000DF9 8,145 2,600 4,560 15,305
18 HIYIBEIEERERAF] CNE000000933 7,290 2,370 4,300 13,960
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19 BRVEH T EER) A IRA AL - 7,010 2,320 4,020 13,350
20 bW EERERA A - 6,660 2,160 3,980 12,800
21 R - 5,870 2,100 3,900 11,870
22 HNEBRIERERHER AR - 5,628 2,000 3,800 11,428
23 HHEERARAR. HK0002007356 5,184 2,000 3,690 10,874
24 FERKERRIEGRAR CNE0000019W6 5,099 2,000 3,653 10,752
25  ERAEFEEREERHEGRAF - 4,815 2,000 3,320 10,135
26 FREEMAE R TEA T CNE1000000T0 4,610 2,000 3,165 9,775
27 BIMERLERIA RA A - 4,500 2,000 2,800 9,300
28 ANZEH E AR T ARAR - 4,300 1,980 2,640 8,920
29  HEEITERERITEAF CNE1000017G1 4,195 1,800 2,640 8,635
30 HEHERIAF CNE1000001Q4 4,050 1,400 2,620 8,070
31 IIARAE AR F L 4R ] - 4,040 1,400 2,600 8,040
32 BETE R THEHERAF - 3,940 1,360 2,580 7,880
33 Bl E (ERD) AR A CNE0000013Y5 3,540 1,332 2,400 7,272
34 AL KA CNE000000ZC9 3,380 1,320 2,400 7,100
35 HEA ML TR ERAR CNE0000018G1 3,080 1,320 2,200 6,600
36 ARAMHEERGIRAA - 3,020 1,320 2,130 6,470
37 HfE (ERDAMRATH CNE0000005Q7 3,000 1,320 2,020 6,340
38 TTARKRITEEARAA. - 2,950 1,320 2,020 6,290
39 HZENETEEE - 2,648 1,320 2,000 5,968
40  FHEHKILEFERARAR BMG2098R1025 2,470 1,320 2,000 5,790
41 KFEET LA RA R CNE000001MZ6 2,400 1,283 2,000 5,683
42 TR GER) BIRAF - 2,054 1,200 2,000 5,254
43 HIFBEREERH AR A A - 2,012 1,200 2,000 5,212
44 IR TW0001301000 1,950 1,140 2,000 5,090
45  RERFERERAF - 1,950 1,050 1,758 4,758
46 RFIPIEREIRIE A RA A KYG3774X1088 1,950 1,000 1,632 4,582
47 PO ARV RIA RA F - 1,930 1,000 1,450 4,380
48 JIHEPE AR A S A TR A ] - 1,920 1,000 1,400 4,320
49 W ER K BEARAF - 1,920 900 1,400 4,220
50 JAREIEHREIRBY A RA A CNEO000000P12 1,850 700 1,333 3,883

*OPR: JZ{TH1; CON: #irh, PLN: #id

2.1.1 Wisp e 5 i E
BT ORBA TS 50 ZFEA A T T B AN KT OB D SRR EAT T 0 #r. 1B 6 2o, £ 1997 £ 2

2007 S [AIFEAR A AT E SIS AN OHIIE, WILFR 0 3] 4.76 Tt NRTI(ZIE 6, 900
{0.3E70). SRR ZHEATHRIL, FE A" T {EE 4 EK &Rl L E (Global Finacial Crisis,GFC)
M 2007 FJRAGE FIF. M 2007 4F 11 HEEARAFHE N T 72%, &%) 1.34 Ji{Zu Nk M.

TAYEHIREAR BT 20 20 90 SEACH WA A, ZIH R b <3 AL [ RTEA I 3. A
1995 2| 2015 4, SHFEZRAM 418 {Cu AR TIEKE 118 AL m NRT; EE&FEHIEKEN
32.59%. S HEEHIEKAEPEE R R EHAN . BAEN, WA IR B e A N, (H R
PR IAR N B A IR R .
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SESMECHESIR SIS

AREER T E 54 KFEA AR WA H EEHE . B2 1997 45 3 H-2016 4 10
Bl K. S&P Capital 1Q
WMBNTE = 2 A FA B B RS PR 577, 8 AR 22.2%. ERSIE T, A RFEA
(VIR AAE L G S 5 L BE 77 1 2.7% A0, AR DR A A IR 80 557~ 2015 19.5%. £ 1999 4E 3| 2003 4
Wiy, P E AT A RIS, AR AE S N 3.4% FIEE 0.2%. FEHILAZTUKFRTE
I, 2000 44 31%, 1ME] 2015 4 RA 14%. Gish T 1 BB BREAR A S AT e JI7E DRSS, R
SR EEMI RN 55 IR EE,  H HARA W] RETJC 7 A5 2 A 6 1 7 457

1995 F 2| 2015 A, SFE 7Y KRR ZRBKIE FERNT=HT 5K £ . B MRS
(Plant, Property and Equipment,PPE) F ()i 0%, A4H K T =48, AR~ 1) 62.3%, 0T R
Ko AN FEMICTET = FIAE . AR SN A 5 e sy, 5 HE e
—FELE SRR BN AR R . WNAEXHE B, oIR8 B T A (EAE A TR 4, 1 B L ) A R
N E & T O (B LA = T S RAS . AR 2 W) A R B T I AR G . 2008 4 F]
2015 4, AT T 138 A2 AR T, MY 2010 “Fif 62 /e AR . F4h, EHEEBR AT %

CKID ARIORR, B AKIAT =BI4TS B IXFE, B AT T AR X IR ZE W 1) B A &
AL B L e A S A SR P R] P T S A B e A

7 (B S TS (ARSI AR AN S0 4L B i b b S N g B 1S A (F
A MHAR A R AT FEE S OLT, A QR BRI ES SR, R — RS Rl Bt
WeEETT I, DMERRRE BLA, (et ARIREY K. Boh, MMM AR W LA R NE A E 2
A ES AT R) . HImAE g, T E KA 7] BOZ B R G55 (RE T o XA P [ 46 32 5T
Hh ] ) T 37 2 AF AR e BF AT DO AR AL, 5855 Ao f5e D018 P A I il 561 P 7 2 ) {3 St A 30
S RB L), XAE TIPSR RIS DL T BE 2 T 20 2 190 55 USRS ™ AR o L ATk
PUUH 2013 FLOR—E T, EEFEREE R EEIERA 6. $5EH B0 A w s
EAft, BOBORMASR] B R I S5 b AT Bt 1, BRIk T A BERAT — SR s i 27 .
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Bintangibles and Long-term Assets @Net PPE OInventory & Other Current Assets B Cash & Near-Cash
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(Trillion Yuan)
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(A) Total Assets

¥0
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¥20

HHE
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(B) Total Debt and Equity
(Trillion Yuan)

Ko S B B\ T e P S BN
97 O & P P L HH LD
NS R A

& O DN O D >0
& QA7 DTN
IR AR

2.1.2 i KAT

RNT T REIATI SRR 5RO, FRATRA T W55 LR M ik W4 iis T AR AR T
fRAZON T 8 IR, DL S LEMIREE 5 1] 7 B ok . X IR 5 AR B A T, BN AN F X%
HAER I A TR, AT — 7 IR BB it — D Fke . BATUE AR HET /R (S&P) [ Capital
1Q HIELHE T FX L 55 LhR, AFERAIR, PIACH AR, MR, FATFHR,. G RERFE A
F LR TS IRE ST o FTIIEI AN 1995 £E 48 2015 4, 5T 21 4F (55 2015 4F) M. 2250 REEA
AFE B2 A LLEIN PR 28 DaxitEdE. Bl 8 s T ArE, 5 25 FEE 75 gL, S0% M IE 7
AR AEIR N T L2 ]

S5 R THT PRI L e S e 1 e L El A L S AR PR 28 R R 0 RN W AR S HDIR UL, IR AN B R 551247 L 1
RS ELERE IR WK 8 (A) P, FlEFR —-EATREES, M 1995 F1 23% FFEE] 2015 FUH
9%, {H 2002 4FF| 2005 EHIA], FIEER LT 0, A5 A B AR 2w Tk 22 B0 mT R
AR, R 2005 LG FNEREFSE R, HEA K AR BT,

8 (B) HHI% 2 NEREEEEALE (CAPEX) I EIEN (Revenue) HILLE., &AY
ARG A3 BRI SEP o7 BT s 0 4, B ST H AR I e A =] RN K P o XN EGR

55 ¥t KR T S&P Capital 1Q,2016-11-30.
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A DA S A 7] FEBE BT AR A, BRSO FESSE B A L O A P PR B AR o 3 B g th AT AR 2 AR
1, AT DA AR Y, SR T el Rt AT 58 e DAL AR P AR AT B A [l . B 8(B)
RYIEREA ] 2 FPRAR K EEA QSN TR0 7o IRANERGIEAR BAE 8% 35%Z A1), A1
20%HIIAN I FBEAS Y . BRI, WS 4ES BT ) B & R A — ELAR LU AR 2

i sl AR ANTE B L A AR A R S e 1AL S PR DL A FE AR o I 17 5 1R R sl B3 SCASHR Bl F 5t 14
BE71, JREMTEZDE, WIS SE PSR E ABRE . B 8(O) w20 D 90 4
AR P sh B3 P OB IE 2 ah T e 3 %, TR 8(D) s e AN HEIL 555 i 1 i B s 2 i sl 7
U 1.9 £ o FERE PRI LA BIZ P B R EORGE T . M 1999 £E7F0R, ish LR AR, 2008 0.9
BREA(EL 90%). BbAh, AR MBE 0.6 it . EMME, XEUHEHAFIARS LW TEE
REEMFEIPE UG AT WA RS RIS, B2 B A AR EA M, XEWEBUE A LHHE
TR, BB AR ESEGST . B, WERBUFSEAIRD), Gah AR )R] DA AH L o

WERTH NS R B 8E)MMRESKBELER (/A AE 8F)IH = fifix (hifi
PEAR) o XA LR AR S F Ry B AL, BRI 2 /D BEARIET i, A2/ RIET AL e
R R TR SRR RA, 4GS A ERES K R . M H,  FONERCRAAR [ e, 5tnr DS
AR R B RN . Rz, Ak B S e R BN FME FVERCR %, A HAR Ry —Hp & )
sy, B AT RE RS S AT I I ROR Bk . S(EVFIE 8(F)Z i, 1996 X/ R H L
1, 28 20%H01 17%. > {5t 55 B A b 3R A8 7= 47 45 b SR Bt A 1] O HERS 1T 7, 3 b B A5 45 AR T3
PEAIN 5 A N w5t 730 2 2015 45, BT ESBRACRRAEN 115%, 2 AFHE
Wim. MARKRE, BT IE R AT REH R m S AT AT LE R, X0 3 BOE i 55 AU o 3 X e vk 98 7
METoEE, FREAATERIAFF, BNRR NS AT LR 25 R A =] R RE . AR R 245
I R FARALN s BT LA B3 7T R A7 4R 4 B8 P O 1T

AR SSACE I3 s, BATEE T =B &R, FIR&AT R R E AR R, X=
AL (D BBETREEBITYRLE:  (2) BUEITIH K EASRTRINE (EBITDAYFIE; (3) (BLEHTIH
KA RTAIE EBITDA - A7 Y CAPEX)/FIE . MIME IS SECHBI 2 3R, S8 i aee
1995 £ 1999 “EAF . fERZHUIBF M T, MLE=ANEARERT 1, FREFHRNE B R AR
Kl 8(G)ian, fE 1999 -4 2015 AR & T-RLEAE 7.2 F1 1.8 f 2 7] & S(H) LS4 IH w8 A
FIE(EBITDA)R 8 KA =47 IH AR T RE . [, EBITDA TR 8.1 £ 2.9 £, KRMLHYE
FERAE T P RAIR K. B, B 8Ol /2 (EBITDA-CAPEX), ZEFriIA NHE A H 25 mif] &
YATRE T FIR AL G, HAEARBEN M2 BEE . (EBITDA-CAPEX)IE & # il N A
FHE BHILET . XA R EE & K= AL, H SRR O K AT S . FIBRAEE ¥
S, BREBIERE RS S TR 4.8 B 0.8 1%, WRTHR, o EE A A BB E A KT
B, B T I & s I &S N R 5 55 (g

B 8: 50 A Al 5 LEFE 8

56 Note, outlier observations of Debt/ Equity and Debt/ Capital ratios in 1995 skewed the median observations. Thus, we omit
this year from our interpretation.
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57 Data are extracted in US$ millions, and converted to CNY million using an exchange rate of 1 USD = 6.87722 CNY which was appropriate at the time of analysis.

58 Contracts include Active (current), Inactive (historical), Rule 1444 (privately placed, two year holding period), and Regulation S (safe
harbour, executed in another country) contracts.

%9 Caldecott et al., “Stranded Assets and Thermal Coal: An Analysis of Environment-Related Risk Exposure.”
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60[EA, “Energy Technology Perspectives 2013*” (Paris, France, 2013).
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52 Ben Caldecott and James Mitchell, “Premature Retirement of Sub-Critical Coal Assets: The Potential Role of Compensation and the
Implications for International Climate Policy,” Sefon Hall Journal of Diplomacy and International Relations 16, no. 1 (2014): 59-70.

W Moomaw et al., “Annex II: Methodology,” IPCC Special Report on Renewable Energy Sources and Climate Change Mitigation, 2011,
982.

64 Carbon Tracker Initiative, “Chasing the Dragon? China’s Coal Overcapacity Crisis and What It Means for Investors.”
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K 12: BRI 185

5 Ibid.

% NDRC, State Environmental Protection Administration (SEPA), and SERC and National Energy Working Group, “Pilot Measures for
Implementing Energy Efficient Dispatch <¥7f& & HLUA B JpESE 4l (47D No. 523,” 2007.

%7 In 2007, in order to improve electricity sector’s efficiency, China’s state council has issued “Notice on closing down small thermal
electric power generating units", requiring new Electricity Generating Units (EGUs) of large capacities to be built on the condition that a
certain amount of small units be shut down. As a result, during the period of 2006-2011, China’s 11™ five-year, a total of 77GW of small
EGUs were replaced by large supercritical (600MW) and ultra-supercritical (1000MW) EGUs.

% Wu and Huo, “Energy Efficiency Achievements in China’s Industrial and Transport Sectors: How Do They Rate?”
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12%

69 IEA, “Energy, Climate Change and Environment” (Paris, France, 2014).
70 Caldecott and Mitchell, “Premature Retirement of Sub-Critical Coal Assets: The Potential Role of Compensation and the Implications for
International Climate Policy.”

™ Wei ghted by MW capacity.
"2 For comparision note that all of the UK’s operating coal power plants have been running for over 35 years.
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73 WHO, “ Ambient Air Pollution: A Global Assessment of Exposure and Burden of Disease,” 2016.

74 Dong Liansai, “So What Happened with China’s Pollution in 2015?,” Greenpeace, 2016,
http://www.greenpeace.org/eastasia/news/blog/China-pollution-2015/blog/55341/.

75 Caldecott, Dericks, and Mitchell, “Stranded Assets and Subcritical Coal: The Risk to Companies and Investors.”
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76 R Martin, “Fixing China’s Coal Problem,” MIT Technology Review, 2015, https://www.technologyreview.com/s/537696/fixing-chinas-
coal-problem/.

" National Energy Administration, “The Energy Saving and Emission Abatement Plan of Upgrading and Transforming Coal Power in
China (2014-2020) <J& F8 3T BEJRARA 20 5 S0 4T3 & (2014-2020 45D, 2014.

"8 Ministry of Environmental Protection, “National Development and Reform Commission and National Energy Administration, The Full
Implementation of Ultra Low Emission and Energy Saving Transformation of Coal-Fired Power Plants", <42 [Aj St A5 f | R HEORD
TRENUE TAETT %>,” 2015,
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ST >, 2016.

8 Ministry of Environmental Protection, “National Development and Reform Commission and National Energy Administration, The Full
Implementation of Ultra Low Emission and Energy Saving Transformation of Coal-Fired Power Plants", <42 [Aj St A1 f | R HEORD
WhEMOE TR 2>,

81 GH Yang et al., “Rapid Health Transition in China, 1990-2010: Findings from the Global Burden of Disease Study 2010,” The Lancet 381
(2010): 1987-2015.

82 C You and X Xu, “Coal Combustion and Its Pollution Control in China,” Energy 35, no. 11 (2010): 4467-72.

8 Zhu, Chen; Jian-Nan Wang, Guo-Xia Ma, “China Tackles the Health Effects of Air Pollution.”

8 International Energy Agency (IEA), “Energy and Air Pollution,” 2016.
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BL Boys et al., “Fifteen-Year Global Time Series of Satellite-Derived Fine Particulate Matter,” Environmental Science & Technology 48,
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16 National Energy Technology Laboratory, “Coal-Fired Power Plants in the United States: Examination of the Costs of Retrofitting with
CO2 Capture Technology” (Washington, US, 2011).

17 Although MITei suggests that 300MW is the threshold for power stations generally, 100MW is taken as a conservative case. See MITei,
“Retrofitting of Coal-Fired Power Plants for CO2 Emission Reductions,” 2009.
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126 The World Bank, “RISE Scoring Methodology,” 2016.

2TRG Halliday, L P Fanning, and R K Mohn, “Use of the Traffic Light Method in Fisheries Management Planning,” Marine Fish
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e ] THT I ™0 PR 7K B 5 R AT AT B Al o e R DR A P R e b S T FH K s 0 R g X (A
22.1) o EEEFRFERBRBLT] (Proceedings of the National Academy of Sciences,PNAS) i iff 71 & BlLiX

2 China Electricity Council, “Thermal Power Utilization Rates.”

244 See LRH-4: Water Risks in Section 2.2.1 above.
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s CCS FELLKMAIEH) 8™ B B R ) 26 AR s AT (0 — A3, (B ZEAR R SCRFPEVE A
REAF LA o VA8 (AN A R (AN o PR PT BERELRS CCS TUH B, AT S R 4 1 H AL ZEL 7 ke JX
W, TR L ATLZE AR TT LK CCS Ay AR IR —Fh 77 20

245 Zhang et al., “Water-Carbon Trade-off in China’s Coal Power Industry.” And X Zhao, “Physical and Virtual Water Transfers for
Regional Water Stress Alleviation in China,” Proceedings of the National Academy of Sciences 112 (2015): 1031-35.

4651 Clause of the ‘Water Law of the P.R.C."

47 China Electricity Council, “National 600Mw Scale Thermal Power Unit Benchmarking and Competition Dataset (in Chinese).”
248 S Moore, “Issue Brief: Water Resource Issues, Policy and Politics in China,” The Brookings Institute, 2013.

29 Christina Larson, “World’s Largest River Diversion Project Now Pipes Water to Beijing,” Bloomber, 2014,
glgt&)s://www.bloomberg.com/news/articles/ZO 14-12-15/world-s-largest-river-diversion-project-now-pipes-water-to-beijing.

Ministry of Water Resources (MWR), “Ministry of Water Resources on Deepening the Reform of Water Conservation,” China Water
Resource News, 2014.

By Yongjing, “MWR of the General Office on Efforts to Develop Water Resources Planning” (Beijing, China, 2014).
22 Ynternational Energy Agency, “World Energy Outlook,” 2015.
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IR PPEBIRYE, WA RT COy AR I B A RRE R A ALV B CCS AL it v BRI 5
HLA . 59U, CCS 3 K MBkikHr H e AR RELE P E 7 MR Sk s AT 28 5 2

AbiE sk, HESE TX CCS FEARMIF K. EBHREm L, FPEERKRESNER RS
(NDRC) . B 5HAE (MOST) FIAEE (MOE) MASEZEH S T & Mgt CCS R K ER
MlLfil. EXRKEESHEZ G2 (NDRC) HOKAM T CCSERK LR, A 6 NEAYK: TR
WA AR RIEIH s RIBLEA/RIGIH s JFRMES SRR SRl ik mg F R - (e dbbs
HERIE s nsmAE ) @ A E PR &1

T KT CCS IR (TE “H7e 7 FIEH " )87

KIEAEFH CCS MENIREE SR — i R &2 28 2 R R BHAS . &5k, CCS AR
A% H AT ARSI 2 IEA A1 IPCC IR 2°C T =Bk . Hk, B8 —sna] BB CCs
FRA PRSI E BG4 ). 5=, IR SRR R 1% 2 R A A 1 24850 Fi e 2%
K. 250U, HE CCS 3R LB 10kg COy/MWh, i CCS AR SUEAAL e & R T %80 2%

7E 1EA 1] 450S f5TE T, F 2040 4F CCS HARFHF KA AF 4000MtCO, (Mtpa) . HETIEAT
1) 15 DIH AT LA AF 28.4Mtpa. I0F 30 MTRIE 2025 847 A H AT LK St A7 242 = 2
80 Mtpa, FEHIK RN 11%. T 1E 2040 4EiLF] 4000 Mtpa FIER, AU 2025 FEHAEEHE K
EIEmEE] 48%, BE MNSFCEIEEMIH I, FHKETRR 22%. X/MEKELEH A
B A LR HAILSE

IEA T, R RIGH BRI R, CCS MIEAA e T 2T LA FHINEE, 15 4508 15 7E
SEELRRAREAR o VBN SARIRGE I — IR ARG, CCS I8 755 AT T B 19 X HL R R BH &
HET S, BHRBIRASITHREE. £5% (McKinsey) flith, #| 2030 4 KPBHBEFEE
rh 20X R HE S AR 2331 A 18 RRIT/CO, AT 21 BRIG/CO,, 1 CCS BEEGE: 37 8 AR =0T 2 (U
HERAST BN 41.3 BRIT/CO,. 42.9 FRITL/CO, Fl 66.6 KRIG/CO,. B4R HTAEVR 4fl (BNEF) {4it
AERAE AR IE P A (LCOE) 4 83 3£70/MWh, KFHREAN 122 3£J0/MWh, B EXH
N 174 E£I6/MWh, Tii4zEk CCS B AN THSEE CCS JEHFAERA N 115-160 370/ MWh,
i CCS WAHIRT KB BAN 82-93 FEIL/MWh. EALEEHRAIEN T, HIHMBEEH]E
HHEF R AT, Ik CCS ISR UK.

IEA W CCS HJ W AFE /] — b i S 575 B 32 R MSCR 0 F AR B K e Az, X E
A ATRERMLAL . TEA AN AR CEEPRBEXAN 51 A iZ [ ) (7] — 47 Ml A H F 28 S e R 5
(7] ot X B vt RS R (K0T A7 B T ORI IR R S AL 0 SEPPE VO A PR
AR R0 H 5 R AR AR —— I R B v w] R A AR . 0L, X SR 4 R R I H
AR 28 5 tH CCS H ) ZET I JE N A XU o ISR MR, IS4 Bkt s RIS R 1 H

3 Global CCS Institute, “Global CCS Institute CCS Legal and Regulatory Indicator,” 2015,
http://hub.globalccsinstitute.com/sites/default/files/publications/196443/global-ccs-institute-ccs-legal -regulatory-indicator. pdf.
254 Xi and Reiner, “How China Can Kick-Start Carbon Capture and Storage.”

2% Carbon Tracker Initiative, “Chasing the Dragon? China’s Coal Overcapacity Crisis and What It Means for Investors.”
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&2, CCS AKn]RE B Mg gz B AT HIHE. CCS & K18 LAELT5 IEA Al IPCC
P35I EAILEL . CCS S el i HE 7 AR AL T-95 %%, ReAle CCS BRI T f) MIRR,
Jill T X B A5 Gt R AR S 7 Bk R o % T AR S IR A L e IR R A e 1 AT b A HE T
5, CCS MiZt 2 BA w5 . Tixt AL % CCS HiA R AT LA T S HE U A 405 REJR
(BECCS)If &, CCS HARM 22— HZ 1Kk

CCS RIENGFHE AN EER ., AR EirE. FEEEKE CCS BRKBEM LT HAE
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fik.

#30: CCS 55515477

o &

>+ Sl

=z = o & b Mk

= = P =
X C A B B C C B C A A
A ® O O O e o O e ©e [

NRH-12: $&HEEHIE

RS BE 8 1 4 SRS B 7 B PR BE A A, HE T UM B 7 el AR SR T, BB i HAT
b 10 S T B B 47 [ B A ) A0 F A PR JRE LA SRR A BT A R 38 1

TEHE, B R A P (4% B AN 2 000 H AR R E, E A LR AR UL B F 4R B TR
LSRG IV 45 BRGNS A AR A G 10) REEEAT SE A (0 150 0 o b I BURT Bl Ao P A T AR B 1) 254, W
FIRFEEARIZ BN — E IR, R R 28 8RR AR AR AL R AR F Al e LA &

1RG0 NRH-3 FTiRiR ), A 2 1) e 1 B g e A I IR S L2808 o [RIEL, R P P80 % [l 9
F—Hidm. XIS EHT RER T, IS EM 2014 1) 48GW SEINE] 2015 1) 72GW.
2016 F—HAEP), KEMHEBEEEMERS. RE 2016 £ 3 H ESAEIR R  EHE hx  d o s i &
fb, (B HT R I —284E R TR, RONRA 227GW IS IEAE ¥ (SR, 2016) .

256 F Walsh and M. Zoback, “Probabilistic Assessment of Potential Fault Slip Related to Injection-Induced Earthquakes: Application to
North-Central Oklahoma, USA,” Geology G38275.1 (n.d.).

257 Global CCS Institute “CCS Legal and Regulatory Indicator”, 2015.
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PRI T RESZ 2 H 2 18 22 B0 2005 B I BTN i HEBUE T8 ORI R A4 2 A 53
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258 International Institute for Sustainable Development, “Global Subsidies Initiative.”
259 IIGCC, “Investor Expectations of Electric Utilities Companies Looking down the Line at Carbon Asset Risk,” 2016.
260 X and Reiner, “How China Can Kick-Start Carbon Capture and Storage.”
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261 Atif Ansar, Ben Caldecott, and James Tibury, “Stranded Assets and the Fossil Fuel Divestment Campaign: What Does Divestment
Mean for the Valuation of Fossil Fuel Assets?,” Stranded Assets Programme, SSEE, University of Oxford, no. October (2013): 1-81,
doi:10.1177/0149206309337896.

262 http://www.worldenergyoutlook.org/weomodel/investmentcosts/

%63 Coal technologies include: Circulating fluidized bed (CFB), integrated gasification combined cycle (IGCC), IGCC with CCS, Subcritical,
Superecritical, ultracritical, and coal with CCS.

264 http://cornerstonemag.net/china-brings-online-the-worlds-first-600-mw-supercritical-cfb-boiler/

%65 Note, we estimate the CFB cost at ~832 2012$/kW, which is marginally higher than the cost of (expensive) ultracritical technologies at
800 20128/kW. We find the estimated CFB cost to be a reasonable assumption.

266 Rong and Victor, “What Does It Cost to Build a Power Plant?”
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2021 (5 4F) [A] ¥2,703 ($393) [B] ¥4,498 ($654) [A+B] ¥7,201 ($1,047)
2026 (10 4F) [C] ¥2,051 ($298) [D] ¥3,746 ($545) [C+D] ¥5,797 ($843)
2031 (15 4F) [E] ¥1,426 ($207) [F] ¥2,994 ($435) [E+F] ¥4,420 (3643)
2036 (20 4F) [G] ¥843 ($123) [H] ¥2,243 ($326) [G+H] ¥3,086 ($449)

X5, 104, 15 M 20 TS, HE AR M B SR QB s B A TR e
FEMAEN. B, XAECT AR Dy BUA BRI H 5O AR R JLEE LA G0 1 TR 2 i

o

o

5 4ENETIET, IUARHLARAER N 27,030 1278 (3, 930 123E70), i 2/3 (7,010 12.76/10,470 1.2

287 For instance in their several scenarios, Carbon Tracker Initiative (2016) assumes all under construction plant complete within 5 years and
all planned plants complete within ten.

268 We estimate stranded assets in 20128 costs and present the nominal values. Over the 1987 to 2015 period, China’s inflation rate varied
between 24% to -1.4%. As such, presenting nominal costs refrains from making assumptions regarding appropriate discount rates, and
allows the reader to discount future values to present value.
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JG) RTEEET RPN . 10 FHIEE T, kS a iy 57,970 1470 (8,430 {2.3£70), H
37,460 {47 (5,450 12.3E70) RAEEMEGTRIFT @A, 2Ky 2/3 tel. IEWmHEIRIAKE, 15 4
T R A E AR 2 A%, R 44,200 1270 (6,430 123670), Hirh 29, 940 (4,350 123£50) N
@®IiH, St 68%. HE, 20 FIEE THIHEEE 4N 30,860 {476 (4,490 143%70), H 73%
(22,430 12768 3,260 1235 70) NIEEETIH .

I G B EL R R T IR T R A 30,860-72,010 12T (& 4,490-10,470 12.267T), M4 T
tHE 2015 4F GDP ) 4.1-9.5%%%, X H5iimaBEEit& (2016) 45 (Carbon Tracker Initiative) HI4%
W, ZMERPENFEFRGEE LR R, R ENE, B2 5000 10K THHES

270
o

MR B M R BATTAT AR - B A IR — 3 DA BB T R i ey L 1,
AEJE TR A TR B LB . BB, DURPS Strp BLBOR S 2049 SR HERHIL 1 EE A (1
A BE =, XNV 2 B A T 2000-2010 SF7E AT . RN (5 MDD XTI R
K, ZJa T . 5 SR RN TR LRI oK. AR IR 5 48 R il BT AR
BE, R G SRAE K B 18] AT AT TR T AN R BN, A A RORA R B I R = 4k sk BT

AR SR B A BRI 1, A AR U AR B JE B B NSRBI ROk N . ] 35 &
Ny R RERE 16 NI, X R DU B R B I R e b Al B .
T RGBT LA 27 KR R B, A R B A8 L8 AT TR TR 2 L, s /5
K HL B H AL

3. 1 ZH 5T

FEATNZRM b, FATESEE 7 TR S AT R T,  AhAT S H s [ 5K e ) A ®) 537 7 SR AL
H1, HATEEE - FU AR EERT ™. oalk: (D F5g (2 KB () EHH;  (4) fe;
(5) WRHBABBTAF . ARERGITTFTH, BATIE 7 AT B 51 S 1 BB, R iR A
S A o R T A B B, il T IR A R AR B A

K 35: BARHELTIE, @RI FEPL 752

B3 | a7 I T R
1

N
124,928 22,720 49,180 196,828
£ (63%) (12%) (25%) (100%)
102,035 58,243 176,478
2 K (58%) 16,200 (9%) (33%) (100%)
103,512 60,550 175,202
3 Hig (59%) 11,140 (6%) (35%) (100%)
90,525 18,150 49218 157,893
4 fHEH (57%) 11%) (31%) (100%)
76,416 13,310 46,239 135,965
5 EXR®BETEAE (56%) (10%) (34%) (100%)

2% The World Bank, “World Bank National Accounts Data.”
270 Carbon Tracker Initiative, “Chasing the Dragon? China’s Coal Overcapacity Crisis and What It Means for Investors,” 2016.
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K 36: K XX KL AL

R N .
LRH-1 B AR BcHE s T3 A AGHR/ JE FLR [kg.CO/MWh]

LRH-2 M A 1B1TAER & [year]

LRH-3 XI5 54500 (BLPM2.5 N1EHR) /LT K [ngPM2.5/m3]

LRH-4 7K ¥HE R B (-5, 50-Fm)

LRH-5  JHRM & MR de o Lh (%]

LRH-6  CCSHARMGE GPFbRAETEN 2.2.1 ®5)  CCS i it (%]
LRH-7  §i DAk 2035 P8R A8 2035 AFIRER R (B [AC)

#37: BIRATLIFTE ) 15 L%, LRHI-7 I 5= M8 i (EA7 10 42)
I 7Y S I P S D

B /R =

BAER
E - : 2021 2026 2031 2036
= GF) | a0 | as5%) | o)

P ¥322 ¥239 ¥161
P& 878 2005 40 28% 9% 39% 1.02 ($47)  ($35) ($23)¥91 ($13)

. - . ¥406  ¥337 068  ¥200
TFRIESER 861 2017 26 48% 3% 47% 1.13 ($59)  (549) $39)  ($29)

P ¥253 ¥187 ¥125
BB 867 2006 42 30% 4% 35% 1.02 $37)  ($27) ($18)¥67($10)

KE 3.76x 30x 1.4x
. . . Y471 ¥392 ¥313 ¥234
itRIs7ER 856 2017 37 47% 0% 38% 1.02 $68)  (857) $46)  (834)

P ¥282 ¥214 ¥149
BB 880 2005 44 42% 4% 37% 1.03 ($41)  ($31) ($22)¥88($13)

¥368  ¥306 Y244 ¥I82
(854) (345  ($36)  ($26)
p 1T ¥239  ¥I180  ¥123

B 878 2006 42 37% 3% 36% 101 o o0 (5¥1610)

. - . ¥365  ¥305 44 ¥184
THRIEER 847 2017 42 27% 0% 27% 1.04 ($53)  (344) $36)  (527)

) N B ¥204  ¥155  ¥110
T 888 2006 41 47% 26% 35% 103 (ot o g6 ¥66(510)

. T ¥315  ¥262 ¥209  ¥156
THRIEER 858 2017 30 54% 14% 38% 1.05 $46)  (839) $30)  ($23)

i) MUK ST Nibye, Neurrent Ratio = 45; N gy st /m15) = 39; Nopr = 40; Npin = 34

ii)3% 6 FIH T FREEFH S R

) 8 T M R B LS PR — 384, MBI AR R, BB HZ, (EE LI e R, A1)

22 37T AN T LLAETNFELE, 7R S L 10 4E. 15 FEAT 20 G ABEHEAR A A E DRSS, BUA A
TR AN LIRR 5= I E . BT 5 KA TEIIFEHE AL 7L %7, FIRm ANE 37 ik
I, B KR H AR R i A 1 X 3k AU A 15 b B A R E5ORE R R UG B 1 o X SRR AR AR BN A -4 38 20,

(LRH-1) FHXTEARFIRHRRE (REREE T B T Im 140D, (LRH-2) BOH R IE & LA,
FEARFAIZIN 10 4E, (LHR-3) PM2.5 i5 42K PR [H K IR $4rE (35ug/ m?), (LRH-4) HL4LAF K
GHVE R RN LK. GRAE R R 218 35%), (LRH-5) R/ &M ], (LRH-6) CCS i
EEEAEY (4)40%), (LRH-7) ARG TAVBHARE] 2035 460 E ETF 1CHEANSG — Hin.

SR, BATAIBANT R A B ST R % . B, TR AR B A i v RIFT e I L
A5 RHEBOK T 5 AT AT LR BOE AR, XU B oK e H B P LA 5% el D HE e 2 /0 4y

2
EIF
L
=L
#

1568 3.79x 34x 0.6x

3=z} 3.40x 21x  1.2x
TFRIEER 848 2017 41 47% 0% 31% 1.03

ik} 3.50x .36x 0.7x

EHEE  3.11x 42x 0.1x
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L. TR R BIRAEABATR TH IR ML A B SR AR M BRHEBOR S, B 1 i LA T
HBIME . REEENERIEOL, TR SRR OB B i A ARk 5 4, LRFRP TR, XA
ShGUR i FAER ) CRTANZ I G RIBTEE RLALAT 2 845 S R SR T E (iR v o
RS B N U R AR O . ME—— AT BRI R AE 20 Em RS Sh i te sa g 1], i T3
FEE N BOR T SO B i 1 R

BATIEL ATy TN AR BT EE AN (1D AR R L B M s (2) fE#E
AR BRI LA (30 W SRIRBLTT AL R (B85 /BeA) il B AIALE & A 3
CCEBLRTANE- AL S / FUED ZIUMEAREEAT IR (4) BT AT T RIS LA A 5857 T 1 14
DCSHIASFAR SRR . 2K 36 S it 1 X XK (LRHs) FIfif ke
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FEREIRA P SO ORI & LR AL AR (124,928 MW) R KIAE RN B (22,720 MWD , X
BrEE AR R LA ENUA RIS (49,180MW) , SRTGE HL . KB A R 5
MR TR, BT IAHLA AR RN AR E DRIV EAIR &, RREAE SIS 5 T BV
R IMES A K

EHAEERZ, SOUHLAAEIL, ERrit R EIAGI% AR E: 47% I IEE)HIEE CCS
Mo (LRH-6) , 1 HAEREMITTHRINIZH Z A7 T PM2.5 28054 (LRH-3) 8 BUBARAIHBIX GHHRIBLZEHE
N 26 pg/m?®, BN 40ug/m’®) o HEHEAE R (LRH-5)t B LZL 9%B&AR RN RINLALI 3%7K
Vo BRHEGRE (LRH-1)WAHN I 878 B [4%] 861 kg CO,/MWho H— 5T, RINLA /KB IE F1H0
WTHE 15373 B 28% 8 48%. 1.02°C EF+%]1.13°C.
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[ngPM2.5/m3]
LRH-6: CCS I3

[1

AERE B#RE ) 5,040 953 2009 13 0% 1 0% 121
ehezdem) 4,400 844 2009 69 100% 0 100%  1.04
SERERIA ) 4,200 828 2007 24 40% 0 0%  0.86
EReig ) 4,144 828 2011 20 58% 0 0% 081
FAHROE] 3,820 846 1997 57 72% 0 0%  0.90
Rt 3,400 949 2006 5 34% 1 100%  1.22
SRR 3,180 868 2002 15 0% 0 0% 1.19
SEREARIN ) 2,720 848 2002 27 10% 0 74%  0.85
3 2,640 965 2000 55 2% 0 73%  0.90
SERETEM R ) 2,570 965 1997 84 100% 0 0% 092
AERE B ) 2,540 904 2001 73 100% 0 0%  1.09
R 2,524 943 2005 54 1% 0 71% 095
VLHARMIE KA 2,404 857 2002 59 72% 0 0%  0.90
PR 2,400 965 2007 25 15% 0 100%  0.92
ERERRIZ R 2,400 950 2001 55 1% 0 0% 097
SERE T ) 2,400 854 2006 24 100% 0 100%  1.12
/Y 2,100 850 2008 62 100% 0 0% 091
Higm 2,060 856 2006 55 100% 0 0% 091
LAY 2,060 828 2010 64 4% 0 100%  0.97
EReZRIG ) 2,000 852 2001 50 34% 0 0%  1.05
I 1,960 841 2006 31 100% 0 100%  0.99
RN LR 1,920 840 2006 40 5% 0 0%  0.85
LR R 1,900 850 2004 58 72% 0 0%  0.90
defeE D) 1,840 832 2003 36 91% 0 0% 113
e R 1,400 847 2011 13 7% 0 100%  0.70
EReKER ) 1,400 868 1994 38 100% 0 50%  0.99
AR 1,360 949 2000 79 100% 0 51% 092
ERelLeE) 1,340 938 2009 32 76% 1 100%  1.24
ERe KN 1,320 835 2015 56 69% 0 100%  0.97
KU1 e 1,320 868 1994 17 100% 0 50%  1.18
TR R 1,320 965 2001 83 100% 0 0%  1.04
EReHER ) 1,320 868 2006 61 100% 0 0% 091
e IR R 1,320 828 2015 41 16% 0 0% 095
EReNIE R 1,300 868 2002 73 100% 0 0% 098
R 1,262 834 2012 64 100% 0 100%  1.04
ERE S ) 1,200 841 2008 43 4% 0 100%  0.93
ki) 1,200 867 2008 28 0% 0 0%  1.08
EReES R ) 1,200 854 2003 15 10% 0 0% 1.19
IEREM &) 1,200 842 2012 11 0% 0 0% 132
BRI 1,200 842 2010 24 100% 0 100%  1.12
HRWYER] 1,200 965 2010 14 6% 0 100% 091
ERe KN 1,200 871 2004 57 69% 0 100%  0.90
AEfeA )1 ) 1,200 868 2007 61 0% 0 100%  1.08
EfenlskrE ) 1,200 854 2001 20 58% 0 0%  0.81
PGV 1,180 868 2004 79 100% 0 100%  0.92
TERENT RIS R R 1,100 851 2006 16 64% 0 0% 121
Hefel ) 1,074 868 2002 18 15% 0 61%  0.73
R SIS 1,060 874 2011 14 100% 0 100%  1.18
IEReE Sk 2 R ) 1,000 868 2006 14 71% 0 0% 1.19
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=, R

R =}

s s} 2 &=

W= o | X = fu
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Z % 2| 2 z| B

= = g & 3 = =
EREE ) 2,640 844 2017 25 12% 0 0%  1.15
SERETE ) 2,000 841 2017 70 100% 0 100% 098
LA 2,000 834 2018 25 0% 0 0%  1.09
TERENE VDRI 2,000 860 1998 15 10% 0 0%  1.19
SEREPH A 2,000 920 2017 54 1% 0 100%  0.95
4E5¢ Pingliangzhuang Langhandian 2,000 860 2017 24 100% 0 100% 1.12
EREIET ) 2,000 834 2017 29 0% 0 0%  1.15
SERE B 2,000 834 2017 17 15% 0 0% 118
SRR 2,000 855 2011 15 0% 0 0%  1.19
el E R 1,520 837 2017 20 20% 0 87%  0.75
SEREAR G A ) 1,400 860 2017 7 100% 0 100% 125
EResErER) 1,360 847 2017 80  100% 0 100%  0.92
SERERG 3 Tk E ) 1,320 847 2012 6 0% 0 0% 138
TERETENE R DR GHE ) 1,320 860 2017 20 0% 0 0% 120
EReHERBERA) 1,320 829 2018 10 0% 0 0% 132
e EE kA 1,320 860 2017 8 67% 0 100% 134
ERelLeE 1,320 938 2017 32 76% 1 100%  1.24
ERe D) 1,320 860 2017 9 100% 0 0% 131
A H 1 IR A A PR A =1 DU 9 150 H 1,320 867 2017 39 100% 0 0%  0.99
Yuka HJ 1,320 834 2017 5 100% 0 0% 115
EREDRIE R 1,320 860 2017 9 67% 0 100% 134
EReZRIG ) 1,320 860 2017 50 34% 0 0%  1.05
RWYER] 1,200 965 2014 14 6% 0 100%  0.91
Efete ) 1,200 868 2017 76 100% 0 0%  1.04
LA G 1,200 860 2017 5 34% 0  100% 122
ARG H ) 700 847 2017 36 100% 0 0%  1.09
ERE AR TR 700 867 2017 16 15% 0 100%  0.70
ERERIESE ) 700 867 2017 38 100% 0  100%  0.99
ERE ARG RR AL 700 860 2017 5 34% 0 0% 122
R ZBHAE ) 700 847 2017 84  100% 0  100%  1.04
B2 700 847 2017 10 100% 0 100% 132

WL PHEC BT RE FEL A BR 54T 2 R ARk
TiH 700 867 2017 9  100% 0 100% 117
FARFERALEEIL =) 660 834 2017 9 39% 0 100%  1.32
ERE SIS ) 600 860 2017 15 100% 0 100% 1.8
LE R T M) 600 860 2017 15 100% 0 100%  1.18
ERepGE R 600 874 2017 25 100% 0 0%  1.15
ERETH N LR 600 860 2017 4 8% 0 100%  1.22
HEfE ORI AL 600 860 2017 14 100% 0 100% 1.14
IERESR I 400 980 2020 74 100% 0 0% 098
WHE IR 400 968 2017 5 34% 1 0% 122
HERER ) 100 860 2017 62 4% 0 0% 097
TOTAL' 49,180 861 2016 26 48% 0 47% 113
KE
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[kg.CO2/MWh]
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LRH-5: 175 5 &
LRH-6: CCS i

KFEFEE ) 5,400 868 2005 19 17% 0 0% 1.21
PR ) 3,300 965 2004 62 0% 0 100% 1.04
WM =F T8 3,200 833 2009 20 17% 0 0% 0.81
B DU 2,640 828 2010 62 72% 0 0% 0.90
FRE T 2,560 868 1996 22 100% 0 0% 1.20
N 2,520 841 2007 18 6% 0 100% 0.83
WERG VI 2,500 854 1999 64 21% 0 0% 0.90
Syl 2,400 841 2006 30 83% 0 0% 0.86
BRI 2 T 2,400 868 2007 51 13% 0 100% 1.08
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0%
100%
0%
100%
0%
0%
0%
0%
96%
0%
0%
100%
100%
50%
0%
100%
100%
0%
0%
0%
0%
0%
100%
0%
0%
93%
0%
100%
100%
0%
0%
0%
100%
100%
0%
100%
0%
100%
100%
100%
100%
0%
0%

0%
0%
0%
0%

0.95
1.09
0.95
1.19
1.09
0.95
0.95
1.05
0.92
0.93
0.88
0.97
1.14
0.90
0.97
0.98
0.88
1.15
0.98
1.04
0.98
0.98
0.98
1.18
1.24
1.18
1.05
1.19
0.92
091
1.20
0.95
1.05
1.04
0.85
1.05
1.21
1.05
1.19
0.98
1.24
1.04
091
1.06
0.88
1.09
1.21
1.09
1.24
1.06
1.21
1.12
0.98

0.90
1.08
0.88
1.05

84



KRz 600 889 2012 74 100% 0 0% 1.04
K 600 868 2009 18 39% 0 100% 1.14
MG KB 600 868 2011 47 0% 0 0% 1.08
K Bk R 600 874 2013 10 0% 0 0% 1.30
FiEEB 600 874 2009 60  100% 0 100% 0.98
KR 2 B 600 868 2005 18 39% 0 100% 1.14
H 5 2 600 868 2001 64 21% 0 0% 0.90
W JRVEEEL ) 600 969 2009 29 31% 1 0% 1.22
KEEHERA 600 874 2012 72 100% 0 0% 0.98
[& 4| 600 868 2011 22 100% 0 0% 1.20
P2 600 868 2010 46 100% 0 100% 1.05
FE 2 600 868 2005 46 100% 0 100% 1.05
BRI R 600 969 2009 38 100% 1 100% 1.13
A T 500 874 2010 13 0% 0 0% 1.21
AR 440 965 1996 43 5% 0 0% 0.95
IR XU L P 400 874 2006 16 64% 0 100% 1.19
2 P ] 330 868 1999 18 39% 0 100% 1.14
22N PG E
330 868 1999 18 39% 0 100% 1.14
VFE ) 270 874 1995 82  100% 0 0% 0.95
|4 220 868 1993 69  100% 0 0% 0.90
i
220 868 1993 69  100% 0 0% 0.90
NG
220 874 2007 49 100% 0 0% 1.21
N
200 910 1988 20 100% 0 0% 1.20
53k
200 964 1978 83  100% 0 0% 1.04
[
50 868 2007 24 0% 0 0% 1.20
K 803 HiJ
50 874 2005 18 39% 0 0% 1.14
5 H
20 868 2006 50 16% 0 0% 0.85
Bit! 102,035 880 2005 4  54% 0 37% 1.03

LMW-IACT39ME; 2. RA AR RS AR 3. Al HT I RoR Jy il P A e B AR MW o B K 7 20 L

B 41 KT BT M 19S55 F X

R =}

=1 us| B =

i 4;:' P | B = Ju=

o - N £<[’ v 'Hé

i reE|> ~
ESS § He | ¥ S 1: ®
<0 5 S| ¥ s | §Q
z % 5% | & z1 |22
= T 3 = a R
KEEMAZH) 2,640 860 2019 30 8% 0 0%  0.88
B 2,520 834 2017 55 54% 0 100%  0.90
NEEA 2,400 867 2017 20 8% 0 100%  0.92
K HENE /K Dalu B 2,000 860 2017 20 39% 0 0% 1.20
KESW L 2,000 834 2017 30 83% 0 0%  0.86
KEWEK KEARITEAF (ZHD 2,000 867 2017 30 100% 0 0% 1.15
KIS — AL TUE B 2,000 860 2017 20 39% 0 100%  1.20
INELCR Y 2,000 828 2017 65 100% 0 0% 091
KFET IR 2,000 834 2017 37 22% 0 100%  0.98
KEEWK KR 2,000 834 2017 32 100% 0 0% 1.15

LZ2R J () () o
KEEFZRE 2,000 847 2017 21 0% 0 0% 1.14

LR / o o !
NS AP 2,000 860 2017 64 21% 0 0% 0.90

AR - WHER 2017 4 2 A 8



KEEmMRA] 2,000 834 2017 61 100% 0 0% 091
KEEHA&m 2,000 935 2017 43 5% 0 0% 095
KFEFEM K] 2,000 834 2015 24 19% 0 0%  0.76
Kz 2,000 860 2008 57 0% 0 100% 1.08
KFE#EH 2,000 829 2017 69 100% 0 100% 1.05
KFE S L iR 2,000 834 2017 59 4% 0 0% 097
N 2,000 841 2017 18 6% 0 100%  0.83
KA AbRR ) 1,400 860 2017 61 100% 0 100%  0.98
N NN 1,400 860 2017 6 100% 0 0% 1.38
R 1,320 834 2017 19 100% 0 0% 1.12
K Bk R 1,320 860 2017 10 0% 0 0% 1.30
KRR 1,320 842 2017 33 100% 0 0% 1.09
KRR 1,320 860 2017 23 8% 0 100%  0.92
KRN AL 1,320 867 2017 60 4% 0 100%  0.97
KB =11k r ) 1,000 828 2017 53 100% 0 100% 1.05
KFEEAG A= 700 860 2017 33 100% 0 0% 1.06
KEEF R ZWita ) 700 860 2017 20 39% 0 0% 1.20
KBEKFK CCS Hi) ™ 700 1169 2020 22 31% 0 100% 1.21
KEFEKRFER K] 700 847 2017 10 100% 0 0% 1.32
KiEEAER 700 874 2017 40 5% 0 0% 095
NG 700 847 2017 53 3% 0 0% 1.01
KiEwEm 700 860 2017 24 10% 0 100%  0.83
KFEMRA KA 660 834 2017 7 15% 0 0% 1.14
K[ 4 [ L 7 3 K P A BR A 660 867 2017 23 100% 0 0% 1.20
Tk A ARG RIMEA A 600 867 2017 37 100% 0 0% 1.14
FKx 0 ZTP 600 868 2017 73 100% 0 0% 1.09
KBRS 600 876 2017 23 8% 0 100%  0.92
KIERIR AR =k 233 860 2017 35 3% 0 0%  0.85
ST B B PR A B W& Br AR K X

I I H 24 868 2017 60 54% 0 0% 0.90
KR 5 LA PR A ) 6 868 2017 22 31% 0 0% 1.22
Bit! 58,243 856 2017 37 47% 0 38% 1.02

LMW-InACTIME: 2. RAEBAEHNER; 3. IEFERS A HIN AL BEEE B M A RN EH .
& H

A T E S KRR AE R (103,512 MW) i KRR R & (60,550 MW) , H
THRIE 2SN S el s, N 35%, (HILAEE AR s UREAE TR AR LU BN, 208 6% (11,140
MW) .

] B DX 3RS s A T A DU K R A &, TR R EAR AL 2 1R B B A4k . TRl
AT RS (LRH-3) N E A B EE A K 4ngm’® FREE] 4lngm’, KL S5
(LRH-4) M 42%B&F-2 47%, S—7J71, GxAUBGERE (LRH-1) M 880 kg CO/MWh [£4 848 kg
CO,/MWh, IXFE LK LA A O 3 AR K.

B 39: [H B G RIBEGE) 17 AT

TR 4RI H - e 2017 42 2 A 86



Estimated Unrecoverable Cost (CNY
bn)

E G MR HR
PREERL)
KIFE 2 HJ™
Jetr)

R AT

B EXG 2 )
FE T
DN
XLPG L)
RNV
FMEL-2
PR AL
ERAES

s PR
AR TR
LREY LV

¥800

¥o00

¥500

¥400

¥300

=

AT AR

=]

|
LSS SN RRRARNNN]

@
BSOS R AR AR R AR ALY

R

] AL AR ORHE AL

] P K T R
ATHER AT

a9/ VA
P e T R
EERARGE
IR A
Ex: ek e2 0V

4,000
3,980
3,720
3,200
2,520
2,520
2,420
2,260
2,060
2,040
1,980
1,940
1,800
1,800
1,600
1,510
1,400
1,320
1,320
1,320
1,320
1,320
1,300
1,300

TR RO — FHETH 2017 4F 2

C
BOperating B Planned and Under Construction

K42: [FEBIREE) HIHEE N

LRH-1: f# 58 &
[kg.CO2/MWh]

828
848
858
843
854
857
876
856
959
852
868
849
868
945
848
965
854
834
828
841
935
847
847
841

LRH-2:H#1] Hfy

2012
2002
2000
2003
2002
2006
2006
2002
2003
2000
2004
2009
2003
2005
2000
2002
2013
2016
2013
2012
2012
2016
2007
2007

LRH-3:%55,75 4%

[ngPM2.5/m3]

65
65
24
31
45
32
44
82
17
16
15
19
16
52
55
84
36

18
49
37
29
43
64

§
R
=}
N
&
%
o
=

4%
4%
0%
83%
5%
0%
1%
100%
76%
64%
100%
23%
8%
19%
8%
100%
7%
100%
0%
19%
8%
11%
14%
100%

]

q;\

S OO OO OO OO OO0 OO, OO0 0 OO0 oo o

&

[1=

¥icy
=

LRH-6: CCS i

GBS

0%
67%
0%
0%
0%
0%
83%
0%
66%
0%
100%
100%
100%
100%
0%
0%
100%
0%
0%
0%
0%
0%
100%
0%

LRH-7: KRG T+ E 5

[AoC]

0.97
0.97
1.20
0.86
0.93
1.06
0.93
0.98
1.24
1.19
1.18
0.75
0.92
0.92
1.01
0.92
0.85
1.38
1.16
0.89
0.88
0.88
0.93
091

87



[ PP B BT
] E R P L
KB — A
KJE-1 #)
LRAZ )
E AR
Gl

M
PR
WAL R
] o5 [ P R
GREEIR R R
ARG )
ESEENE RGNz N
Esz=RANilz:N
HlRR

FH SR -2 HL )
LB AR
ST
MiEkia

E PR
Ve 1 H
Wil

R

[ PR R E
HEER
TR )
E AR
ZINE R PR
RERICE)
(ESEERT:P7: 8N
W)

E VLR RE
EszEby Sz N
KinRm)
MR

[ E K
A=
PRI E3
TARASEHE]
ErEFAREE
Wi de
B R FL
A
INJEMER LT
EKAEE
L Al

[E R e T E S Wi k)
] B, 22 I L)
TRIEZR R
JIURE]
#iE-2 B

[l 7k A FRL
[E s R
L2

[ HE YR EL T
FIR 2 L
HEBH K

AT RITH - i8R 2017 4 2 1

1,260
1,260
1,260
1,225
1214
1,200
1,200
1,200
1,200
1,200
1,200
1,200
1,200
1,200
1,200
1,030
1,000
1,000
990
910
870
800
800
750
700
700
700
660
660
660
660
660
660
660
660
660
660
660
660
660
650
630
600
600
600
600
600
600
600
600
600
600
600
600
600
600
473
420

841
847
935
868
868
841
842
841
841
868
841
841
841
841
841
965
969
834
874
868
868
868
868
868
847
842
847
874
874
868
874
874
868
874
874
868
874
868
874
874
939
860
871
874
969
847
868
860
965
868
868
874
965
868
868
874
868
874

2008
2006
2010
1996
2002
2013
2008
2012
2009
2007
2008
2009
2007
2007
2007
2007
2004
2014
2010
2002
2010
1991
2004
1986
2014
2013
2015
2008
2011
2009
2011
2008
2011
2012
2012
2010
2010
2011
2011
2013
1993
2006
2001
2007
2007
2012
2006
2010
1998
2008
2007
2005
2007
2006
2006
2009
1998
2006

79
61
88
36
63
35
79
42
36
23
47
63
57
29
19
56

59
28
60
13
21
63
26
30
38
12
16
18
74
20
20
13
40
53
38
15
10
69
16
18
87
83
44

33
37
15
30
16
47
86
37
38
15
63
63
87

100%
69%
100%
100%
72%
7%
100%
0%
78%
0%
4%
21%
38%
38%
10%
1%
15%
72%
100%
54%
100%
39%
52%
76%
31%
2%
7%
0%
39%
100%
0%
0%
76%
100%
100%
100%
0%
100%
63%
100%
100%
100%
0%
2%
15%
76%
17%
100%
11%
0%
19%
100%
7%
100%
100%
52%
100%
100%

Coaeeeeleoeleooeleeelmloeealmlaoclae e eoeaoe e e oleloleloleoaelaeimleoeleoeleo|leleo|e|lele|le|le|e|le|e|@

0%
100%
100%

49%

0%

0%

0%

0%
100%
100%
100%

0%

0%
100%
100%

0%
100%

0%

0%

0%

0%

0%

0%

0%

0%
100%
100%

0%

0%

0%

0%

0%
100%
100%

0%

0%
100%

0%

0%
100%

38%

0%

0%
100%

0%

0%
100%
100%

0%

0%
100%
100%
100%

0%
100%

0%

0%

0%

0.90
0.90
0.95
1.20
0.90
0.89
0.90
1.08
1.19
1.21
0.97
0.90
0.97
0.97
0.83
0.97
0.88
0.90
1.21
0.90
1.21
1.14
1.01
1.24
1.22
0.90
0.70
1.16
1.14
0.98
1.12
1.20
1.19
1.14
1.04
1.09
1.18
1.32
0.95
1.18
1.21
0.92
1.04
0.90
0.88
1.24
0.98
1.18
0.88
1.16
0.98
0.98
0.89
0.99
1.18
1.01
0.91
1.04

88



TAEREE R 400 874 2010 12 20% 0 100% 1.19
st 400 874 2011 20 22% 0 0% 1.21
el N 350 847 2014 9 100% 0 0% 1.44
T PNV A 350 874 2006 66 100% 0 0% 0.90
KA E A ARYEE 350 860 2014 74 100% 0 0% 098
R AN 300 874 2005 70 100% 0 100% 1.04
R RS 300 868 2015 67 100% 0 100%  0.91
HERBEHE 300 874 2006 56 1% 0 0% 097
TGy ) 300 860 2012 47 100% 0 0%  1.08
3| 300 868 2012 28 100% 0 0% 121
IR 300 868 2007 69 100% 0 100%  1.04
RfEIE RS 270 868 2005 62 100% 0 0% 0.91
[EVTHL T 270 965 2006 33 15% 0 100% 1.14
[ H R 220 874 1990 19 39% 0 0% 1.14
EFFHT 220 868 2011 24 0% 0 0% 1.09
2ZINAR R 220 868 1990 18 39% 0 0% 1.14
MRSV 200 965 1996 67 54% 0 0% 0.90
T PN IR 175 868 2006 60 69% 0 100% 0.90
T PH A 150 965 2003 38 100% 0 0% 1.14
Ki% ETDC Hi) 144 874 2004 38 100% 0 0%  0.99
PSS S 140 868 2002 33 76% 0 0% 124
ez 100 868 1997 13 100% 0 0% 1.17
NG 100 874 1974 63 0% 0 0% 1.04
U] FL 24 874 2000 19 76% 0 0% 1.24
lidmpen 24 868 2000 19 76% 0 0% 124
TIECHANGGOU 24 868 1988 6 100% 0 0%  1.44
St 9 868 1995 26 76% 0 0% 1.24
Bit! 103,512 867 2006 42 43% 0 35% 1.02
LMW-IBCFIME: 2. REBEAHSIAE: 3. A EFMERR NN LR SR e B A MW R R E .

K43 [EHETTGFIE ) I B R

=3 ‘ =

2F | i ﬁj:é = E i E

HE L | rE|E 2 o3

B | B | % S | ®_

2o | & S| ¥ i & Q

IEELE 2L |28

= g = = g = = F R
REEFR] 2,400 834 2012 65 4% 0 100%  0.97
T 2,000 847 2017 37 8% 0 0%  0.88
AR 08 2 hr s R 2,000 860 2017 6 72% 0 0% 1.38
FI0 2,000 829 2017 46 5% 0 0%  0.93
A E 2,000 828 2011 47 4% 0 100% 0.97
MEEHE] 2,000 834 2017 49 19% 0 0% 0.89
R B B 2,000 841 2017 82 100% 0 0%  0.90
R 2,000 841 2017 64 100% 0 0% 0.91
RUBTAR 2,000 834 2017 43 5% 0 0% 0.95
R AR 2,000 834 2018 43 14% 0 100%  0.93
(Gl 2,000 842 2017 79 100% 0 0%  0.90
LU G FE 2,000 860 2017 21 16% 0 0% 1.14
RHZ R 2,000 834 2017 49 1% 0 100% 0.95
) 2,000 828 2017 18 39% 0 0% 1.16
ErEFARRE 1,400 841 2017 18 100% 0 100% 121
RFESE R 1,340 828 2017 38 100% 0 0%  0.99
R TR 1,320 834 2017 55 8% 0 0% 1.01
Rl R 1,320 834 2018 56 39% 0 100%  0.97
R A 1,320 860 2017 6 100% 0 0% 1.44

TR AR - e 2017 42 A %



R E R 1,320 834 2017 11 100% 0 0% 1.32
PR T 1,320 847 2017 46 25% 0 100% 1.05
HJE/K-RH Nilka 1,320 847 2017 7 100% 0 0% 1.25
PRI KRR 1,320 860 2017 20 39% 0 0% 1.20
I 1,320 951 2017 30 11% 0 0% 0.88
B P H T 1,320 847 2017 63 4% 0 0% 0.90
RfEIE R 1,320 834 2017 63 100% 0 0% 0.91
PNV 1,320 860 2017 19 27% 0 0% 0.83
A 1,200 847 2017 34 8% 0 100% 0.86
I 1,200 847 2017 85 100% 0 0% 0.92
SVwdL R 1,200 860 2017 63 52% 0 0% 1.01
XU it i FL 1,000 834 2018 17 15% 0 0% 1.18
A2 700 841 2017 51 100% 0 0% 1.21
[ K 700 847 2017 15 0% 0 100% 1.18
TR 700 874 2017 70 100% 0 100% 1.04
KRR 700 868 2017 74 100% 0 0% 0.98
KA L 700 965 2015 37 7% 0 100% 0.89
7% WEIY ANG 700 842 2017 46 100% 0 100% 1.05
GEUR 700 868 2017 69 100% 0 100% 1.04
22 I R 700 874 2017 35 100% 0 0% 0.99
[ F 3 i PG FL 700 847 2017 17 15% 0 0% 1.18
[E R AT E S W A kR 660 860 2017 15 100% 0 100% 1.18
I HERPERAEEIL LR BT 660 834 2017 9 39% 0 100% 1.32
EHREET 600 874 2017 16 0% 0 0% 1.16
EFFHT 600 841 2017 24 100% 0 0% 1.09
TeAEREE R 600 874 2017 12 20% 0 100% 1.19
B H 600 874 2017 63 100% 0 0% 0.91
itV 270 874 2012 6 100% 0 0% 1.37
Bit! 60,550 848 2017 41 47% 0 31% 1.03
LMW-InACTIME: 2. RAEBAHNER; 3. IEFERRS A HIN AL BEEE B MV AR EH 2.
g

R A BB (90,525 MW) fJEEEHNY, FEAEHEEELN 11% (18,150 MW)
ERF AT PAES . REEBEE 54, 10 £/ 15 5055 FIEAERK S HMEHEZ 500, HEE
HAENA R GRS, AR 20 5 SRR B e OGBS TE B, #5158 =,

HEHFKBATT, EHEERE @SS REKREE 128 (LRH-4) FEERIK, M 37%H%
& 27%. HRIEE ) RBHEGRE A% (LRH-1) , N 847 kg CO/MWh. JHMH—TH 2, i1Rl¥ra
BEHAES SR BN NE EIEBART, 5053680 (LRH-3){REFE 420g/m’ (/K F%AE, CCS tit %
(LRH-6) M 36% &% 27%.

K40 TEH B RLHE B 176 7 7 R A i

TR 4RI H - e 2017 42 2 A 90
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Estimated Unrecoverable Cost (CNY
bn)

0]
BOUSARRIN A RA AR N

AOSURS AL A, |

DR S A
BOperating @ Planned and Under Construction
K 44: BEHIIREL ) 192 B KN

”,
%,

S I N

we | | Rol|E = |2

HE | L re|s % =

B | B Ha | % S #®
i e S < E N 3 5 =
AELR ) 4,540 850 1998 73 100% 0 70% 0.92
e R 3,320 842 2009 17 0% 0 100% 1.18
TR L 2,580 951 2004 50 100% 0 0% 1.05
BRI HL 2,520 847 2002 35 100% 0 64% 1.14
THEH] 2,400 854 2002 53 8% 0 0% 1.01
SRR 2,400 937 2004 54 26% 1 0% 098
ML TR 2,400 841 2007 19 10% 0 100%  0.83
RSN R 2,078 828 2012 44 100% 0 0% 092
P L) 2,020 872 2009 48 1% 0 0% 0.98
R ER R 2,000 828 2013 65 4% 0 100%  0.97
R R 2,000 850 2002 58 100% 0 0% 0.91
R 1,920 840 2004 62 69% 0 69%  0.90
EHIA/RIE-3 B 1,640 868 1995 29 31% 0 0% 1.22
el 1,590 835 2013 50 21% 0 0% 098
ERI R A 1,540 868 1999 74 100% 0 0% 098
B IEI R 1,320 828 2008 53 4% 0 100% 0.97
e sk kHE 1,320 847 2016 14 0% 0 0% 1.19
R 1,320 860 2015 53 2% 0 0% 092
Bz EILAE 1,320 841 2007 80 100% 0 0% 1.04
ERTE N 1,260 841 2007 34 22% 0 100% 0.91
ZM 2 B 1,230 855 2002 65 4% 0 100%  0.97
HHT -2 B 1,230 868 2001 15 60% 0 49% 1.19
RS 1,200 847 2006 37 8% 0 0%  0.88
M EEL 1,200 935 2013 38 2% 0 100%  0.90

TR AR - e 2017 42 A o
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I
1
4L L
M2 W)

S 7

46 LS
T

U A HU I
LR
T
B A
PegR
S A S
IR R 1
fEAS 2 Ha
Sk AR
MK
P98 L
R
A

35 )11 5 P
ST R AR
A L
eI
R L
LR
LI

B 1)
RIS
O
i
SR
4L T L
i At
LR
UCTIRE T
KR 1
R

AT RITH - i8R 2017 4 2 1

1,200
1,200
1,200
1,200
1,200
1,200
1,200
1,200
1,200
1,200
1,200
1,200
1,200
1,200
1,100
1,100
1,072
930
910
900
890
880
800
800
735
725
725
700
660
660
660
600
600
600
600
600
600
600
600
600
600
600
600
400
400
400
350
330
330
315
300
300
300
300
295
270
270
250

935
867
969
829
868
935
841
965
965
868
874
935
868
965
965
874
868
868
868
853
965
965
874
868
874
868
965
847
965
874
874
874
868
868
868
868
868
874
868
965
965
868
874
965
876
874
860
868
868
874
874
889
874
965
860
868
868
868

2013
2007
1986
2013
2001
2012
2007
2007
2012
2001
2010
2011
2006
2001
2006
2004
2008
2005
2010
2012
2005
1992
2005
2002
2006
1994
2008
2016
2011
2010
2009
2013
2006
2007
2008
2005
2006
2012
2005
2011
2008
2007
2006
1993
2010
1989
2015
2005
2009
1986
2009
2005
2005
2009
2002
2006
2006
2003

32

18
22
49
31
49
30
22
67

53

51
73
49
68
64
10
15
73
39
15
10

68
33
41
68
76
10
85
43
29
16
15
43
23
13
23
63
18

63

31

25

65

16

31

15

15

11

36

11%
71%
6%
0%
100%
2%
16%
11%
10%
100%
62%
1%
71%
15%
100%
1%
100%
100%
100%
81%
100%
100%
100%
100%
15%
100%
7%
0%
0%
100%
100%
100%
7%
31%
10%
71%
7%
10%
6%
10%
1%
6%
100%
6%
100%
11%
100%
54%
100%
8%
11%
4%
100%
11%
100%
100%
100%
5%

Coaeeeeoelaoeieceelaeeecloleclaoeclae e ecoeieace e eeeeloeleoaelae oo eleeleoeleo|le|loele|e|le|le|l=|l@|@
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