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Hydropower Upgrading Task Force (Annex 1): K hFEEBFFOX R

Guidelines on Methodology for Hydroelectric Turbine Upgrading by Runner Replacement —19984F
GEZME 1T—ERIC->X1,000 USS THiEH lhe

Guidelines on Methodology for the Upgrading of Hydroelectric Generators — 20004

Guidelines on Methodology for the Upgrading of Hydropower Control Systems — 20004

Small-scale Hydropower Task Force (Annex 2):/NKAFE

Small-scale Hydro Assessment Methodologies 20004 (3%)

Research and Development Priorities for Small-scale Hydro Projects — 20004 (3%)

Financing Options for Small-scale Hydro Projects — 20004 (3%)

Global database on small hydro sites (WWW _ETCFIFHRIEE, 7RV A%, “www.small-hydro.com”, )

Environment Task Force (Annex 3): IRiH

Survey on Positive and Negative Environmental and Social Impacts and the Effects of Mitigation Measures
on Hydropower Development — 20004F  (3%)

+ A Comparison of the Environmental Impacts of Hydropower with those of Other Generation Technologies
— 20004 (3%)

+ Legal Frameworks, Licensing Procedures, and Guidelines for Environmental Impact Assessments of
Hydropower Developments — 20004 (3%)

AKARBLERE BIEMBEOBIRLS B DOEBNCMITT-TART A —20004E (3%)
- BEEERL (K3 H7EEFEIL)
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- f[tEE (T

+ Hydropower and the Environment: Effectiveness of Mitigation Measures — 20004F  (3%)

Education and Training Task Force (Annex 5): & &k —=24

LUFOF RTOLAR—MNE, BLFOA L2 —3o b7 RLAIZB TR ATEE,

TRV AL, “www.annexv.iea.org” .
Summary of Results of the Survey of Current Education and Training Practices in Operation and
Maintenance — 19984F  (3%)
Development of Recommendations and Methods for Education and Training in Hydropower Operation and
Maintenance — 20004F  (3%)
Survey of Current Education and Training Practice in Hydropower Planning — 19984 (3%)
Structuring of Education and Training Programmes in Hydropower Planning, and Recommendations on
Teaching Material and Reference Literature — 20004F  (3%)
Guidelines for Creation of Digital Lectures — 20004F (%)
Evaluation of Tests — Internet-based Distance Learning — 20004F  (3%)
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ADB Asian Development Bank

BOT Build, operate and transfer

BOOT Build, own, operate and transfer
CFRD Concrete-faced rockfill dam

CAD Computer-Aided Design

CI Cumulative impact

CIA Cumulative impact assessment

DSM Demand-side management

EA Environmental Assessment

EIA Environmental Impact Assessment
EMS Environmental Management System
GHG Greenhouse gas

GIS Geographic information system
HVCD High voltage direct current

ICOLD The International Commission on Large Dams
IEA International Energy Agency

IHA International Hydropower Association
IPP Independent power producer

ISO International Standards Organisation
ISO Independent System Operator

IUCN The World Conservation Union

LCA Life-cycle analysis

LDC Less-developed countries

NGO Non-governmental organization
OECD Organization for Economic Cooperation and Development
PM10 Particulate Matter 10 microns or less
PV Photovoltaic

POE Panel of experts

R&R Resettlement and Rehabilitation

RA Risk assessment

REA Regional Environmental Assessment
RCC Roller compacted concrete dam

SEA Strategic Environmental Assessment
STA Social Impact Assessment

SMES Super magnetic energy storage

B-1



TOR
US EIA
WCD
WEC

<BREREOBURES 1t DIEE AT T AR T A >

Terms of Reference
United States Energy Information Administration
World Commission on Dams

World Energy Council
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Main authors: Joseph Milewski and Karin Seelos
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Major contribution from Joseph Milewski
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Main authors: Luc Gagnon and Camille Bélanger
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Main authors: Serge Trussart, Danielle Messier, Gaétan Hayeur and Vincent Roquet
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Major contributions from Dominique Egré, Luc Gagnon, Jean-Etienne Klimpt, Frans Koch,
Joseph Milewski
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IEA — Annex III Organization

Operating Agent:
Husebye, Sverre

Secretary:
Taasen, Jens Petter
Fagerlund, Kirsti H.

National representatives:
Hayeur, Gaétan
Klimpt, Jean-Etienne
Kaikkonen, Raimo
LEJE
Husebye, Sverre
Rivero, Crisitna
Svensson, Bjorm
Young, Christopher
Tomasino, Mario

Corral, Jose del

1995-2000

1997-2000

1995-1997

1995-1997
1997-2000
1996-2000
1995-2000
1995-2000
1995-2000
1995-2000
1995-1997

1995-1997

Norwegian Water Resources and Energy Directorate (NVE), Norway

Norwegian Water Resources and Energy Directorate (NVE), Norway

Norwegian Water Resources and Energy Directorate (NVE) , Norway

Hydro Quebec, Canada

Hydro Quebec, Canada

Kemijoki Oy, Finland

(B) BB/ hJAt5ERr, HAS

Norwegian Water Resources and Energy Directorate (NVE) , Norway
UNESA, Spain

Vattenfall Hydropower AB, Sweden

Ontario Hydro, Canada

ENEL, Italy

1995-1998 Hidroelectrica Catalunia, Spain

C-2



fHik-C ZIMEBICWH#H

Subtask leaders

ST1

ST2

ST3

ST4

STS

ST6

Survey of the Environmental and Social Impacts and the Effectiveness of Mitigation Measures in
Hydropower Development

Taasen, Jens Petter 1997-2000 Norway
Fagerlund, Kirsti H.  1995-1997 Norway

Creation of an International Information Data Base Comprising Environmental and Social
Impacts, the Effect of Mitigation Measures and the Licensing Procedures Related to World Wide
Experience of Hydropower Development

(Closed down in 1997, database included in ST1)

Young, Christopher  1995-1997 Canada
Yu, Margaret S. 1997 Canada

Environmental and Health Impacts of Electricity Generation
Svensson, Bjorn Sweden

Survey of Existing Guidelines, Legislative framework and Standard Procedures for EA of
Hydropower Projects

Rivero, Cristina Spain
Corral, Jose del Spain

Hydropower and the Environment: Present Context and Guidelines for Future Action
Klimpt, Jean-Etienne Canada
Hydropower and the Environment: Efficiency of Mitigation Measures

Trussart, Serge Canada
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Activity list Annex I1I:
Expert meetings and workshops

March 1995 — Montreal, Canada : 18 participants
October 1995 — Rome, ltaly: 18 participants
Presentation of projects that could be serving as examples in the questionnaire. Each country presented actual cases.
February 1996 — Stockholm , Sweden: 16
participants

October 1996 — Madrid, Spain: 19 participants
Presentations

Review of the national/provincial legislation in:

Canada Young, Christopher Ontario Hydro
Finland Kaikkonen, Raimo Kemijoki Oy

Italy Tomasino, Mario ENEL

ER:N JE (§) %7 P R S P

Nepal Sudesh, Kumar Malla  Energy Development Centre

Norway Flatby, Rune Norwegian Water Resources and Energy Directorate
Spain Rivero, Cristina UNESA

Sweden Svennson, Bjérn Vattenfall Hydropower AB

General papers:

Kjerven, Olav, World Bank :Environmental Assessment at the World Bank: Requirements, Experience and
Future Directions
Haagensen, Kjell, Statkraft: IEA program: Hydro Power and the Environment

April 1997 — R, BA: 21 participants
Presentations
Sumitro, Sasmito, Indonesia: The Saguling Hydro Power Electric and Environment Aspects
Manolom, Somboune, Laos : Hydropower and the Environment Lao PDR
Benito, Francisco A., Phillipines: Hydropower Development and the Environmental Impact System in the
Philippines
Xayen, Nguyen, K. X., Vietnam: Brief Review on Hydropwer situations in Vietnam

October 1997 — Venice, ltaly: 21 participants
March 1998 — Rovaniemi, Finland: 20 participants
October 1998 — Manila, Philippines: 28 participants
Presentations

Merdeka, Sebayang, Indonesia: Environmetnal Aspects on Hydropower Development in Indonesia
Boungnong, Chanchaveng, Laos PDR: Socio-Environmental Impact Assessment of the Nam Ngiep 1
Hydroelectric Project

Marasigan, Mario C., Philippines: Status of Mini-Hydropower Development in the Phillippines

Delizo, Tito D., Philippines: Tapping Private Sector for Small and Medium hydroelectricpower Plants in the
Phillipines

March 1999 — Madrid, Spain: 25 participants

November 1999 — Paris, France: 19 participants
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Technical Seminar

Presentations

Gagnon, Luc & Bélanger, Camille, Canada: Windpower: More Renewable than Hydropower?

Goodland, Robert, World Bank: What Factors Indicate the Future Role of Hydro in the Power Sector Mix?
Environmental Sustainability in hydroprojects.

Henderson, Judy, South Africa: WCD-Strategy and Objectives

Husebye, Sverre, Norway: Status and Progress of the IEA-Annex 111 Work

Marasigan, Mario C., Philippines: Philippine Perspective: Hydropower and Rural Electrification

HRS R, HAR: Recent River Ecosystem Conservation Efforts Downstream of Power Dams in a Densely
Populated and Highly Industrialized Country: Japan

Oud, Engelbert, Germany: Planning of Hydro Projects

Roy, Louise, Canada: Ethical Issues and Dilemmas

Svensson, Bjorn, Sweden: A Life Cycle Perspective on Hydroelectric and Other Power Plants

WL ¥E%], HA: Life Cycle Assessment For Comparison of Different Power Generating Systems
Pineiro, S.J.L., Spain: El libro blanco del agua en Espafia

Subtask Leader meetings
July 1998 — Montreal, Canada
September 1999 — Montreal, Canada

Participants at the Annex Ill Expert meetings, Workshops and Technical Seminar (1995-2000):

Canada Adams, Ken Manitoba Hydro

Canada Baillard, Dominique Hydro Quebec

Canada Egré, Dominique Hydro Québec

Canada Gagnon, Luc Hydro Québec

Canada Guertin, Gaétan Hydro Québec

Canada Hayeur, Gaétan Hydro Québec

Canada Howard, M. Charles D.D. Charles Howard and Associates Ltd
Canada Kingsley, Tony Canadian Electrical Association
Canada Klimpt, Jean-Etienne Hydro Québec

Canada Koch, Frans IEA-Hydropower Agreement
Canada Lee, Walter Engineering & Technical Support
Canada Messier, Danielle Hydro Québec

Canada Milewski, Joseph Hydro Québec

Canada Oud, Engelbert Lahmeyer

Canada Roquet, Vincent VR Associates Inc.

Canada Rowsell, Jim Ontario Hydro

Canada Roy, Louise Consensus Inc.

Canada Trussart, Serge Hydro Québec

Canada Young, Chris Ontario Hydro

Canada Yu, Margaret S. Ontario Hydro

Canada Zbignewics, Halina Manitoba Hydro

Ethiopia Gunjo, Wakgari Ministry of Mines and Energy
Ethiopia Shenkut, Gebresemayat Ministry of Mines and Energy
Finland Aula, Antti Kemijoki Oy

Finland Huttunen, Arja Arctic Centre (Rovaniemi)
Finland Hyvonen, Matti Lapin Ymparistokeskus

Finland Kaikkonen, Raimo Kemijoki Oy

Finland Nuutinen, Jaana Kemijoki Oy
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Finland
Finland
France
Indonesia

Indonesia

Italy
Italy
Italy
Italy
Italy
HA
HA
AA
HA
HA
AA
HA
H A
AA
H A
H A
H A
H A
HA
H A
HA
HA
Laos PDR

Laos PDR

Nepal

Norway
Norway
Norway
Norway
Norway
Norway
Norway
Norway
Norway
Norway
Norway
Norway
Norway
Norway
Norway
Norway

RIEFREOBURES

Puranen, Hannu
Soimakallio, Helena
Skeer, Jeffrey
Sasmito, Sumitro

Sebayang, Merdeka

Linari, Antonio
Moretti, Alessandro
Saccardo, Italo
Tomasino, Mario
Valle, Francesco Dalla
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Boungnong, Chansaveng

Manolom, Somboune

Sudesh, Kumar Malla
Bjorna, Kjell O.
Brittain, John
Batvik, Svein T.
Erlandsen, Arne
Fagerlund, Kirsti
Faugli, Per E.
Flatby, Rune
Hermansen, Geir
Hesselberg, Jan
Husebye, Sverre
Haagensen, Kjell
Riise, Ulf
Torblaa, Eivind
Taasen, Jens P.
Osthagen, Havard
Ovstedal, Jarle

B OIEENZ S T2 AR T A >

Kemijoki Oy
FINERGY
IEA International Agency

Department Pertambangan Dan Energi R.I., Direktorat Jenderal

Listrik Dan Pengembangan Energi

Department Pertambangan Dan Energi R.I., Direktorat Jenderal

Listrik Dan Pengembangan Energi

ENEL

ENEL

ENEL

ENEL

ENEL
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Ministry of Industry-Handicraft, Department
Hydropower Office

Ministry of Industry-Handicraft, Department

Hydropower Office

Energy Development Centre

Norwegian water resources and energy directorate
Norwegian water resources and energy directorate
Directorate of Nature Management

Norwegian Electricity Association (ENFO)
Norwegian Water Resources and Energy Directorate
Norwegian Water Resources and Energy Directorate
Norwegian Water Resources and Energy Directorate
Ministry of Oil and Energy (OED)

University of Oslo, Institute of Social Geography
Norwegian Water Resources and Energy Directorate
Statkraft

Norwegian Electricity Association

Norwegian Electricity Association

Norwegian Water Resources and Energy Directorate
Norwegian Water Resources and Energy Directorate
Norwegian Water Resources and Energy Directorate
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Philippines
Philippines
Philippines
Philippines
Philippines
Philippines
Philippines
Philippines
Philippines
Spain
Spain
Spain
Spain
Spain
Spain
Spain
Spain
Spain
Spain
Spain
Spain
Spain
Spain
Sweden
Sweden
Sweden
Sweden
Sweden
Sweden
UK

USA

USA
Vietnam
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Benito, Francisco A.
Cabazor, Ramon D.
Delizo, Tito D.
Marasigan, Mario, C.
Morante, Jennifer L.
Rayos, Alex H.
Salvania, Rey V.
Sargento, Ronnie, N.
Zabala, Arnulfo M.
Alonso, Miguel
Alvaro, Jose A.
Bailly-Bailliere, Enrique
Borrego, Margarita
Corregidor, David
Cortés, Hernan

Del Corral, J. Miguel
Diaz Pineda, Francisco
Lopez Marinez, Javier
Palau, Antonio
Pifieiro, Santiago J.L.
Plaza, Vicente
Rivero, Cristina
Sabater, Juan
Brandel, Magnus
Brink, Bjoérn
Leckstrom, Rogert
Malmkvist, Maria
Stahl, Carl-Ivar
Svensson, Bjorn
Taylor, Richard M.
Galbreth, Tim
Sullivan, Charles
Xayen, Nguyen Kim

Goodland, Robert
Kjarven, Olav
Ziegler, Tor
Henderson, Judy
Haas, Larry
Skinner, Jamie

Department of Energy (DOE)
Department of Energy

National Power Corporation

Department of Energy

Department of Energy

Department of Energy

Department of Energy

Department of Energy

Department of Energy

Limnos

Iberdrola

Ministério de Medio Ambiente

UNESA

UNESA

ENDESA

Hidroélectrica de Cataluna-1, S.A.
University Complutense of Madrid
Ministry of Industry and Energy
University of Lérida

Ministério de Medio Ambiente

UNESA

UNESA

ENDESA

Svenska Kraftverksforeningen

Svenska Kommunforbundet

Svenska Kommunforbundet

Swedish National Energy Administration
Swedish National Energy Administration
Vattenfall Hydropower AB

International Hydropower Association
Tennessee Valley Authority

Electric Power Research Institute, California
Technology, Environment and Computer Center — Electricity of
Vietnam

World Bank

World Bank

World Bank

World Commission on Dams

World Commission on Dams

World Commission on Dams
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T5, — IS ZOEMITA)I OB X FICIRE SN D, ZOLIRFEEATE, it HEZHF(LTED
KRB B KM O3 < BRI E T2, HDVIEINLEF TR BT Tt 25105,

24 EFOHDEEOKHNFEER

KAOFEBEBFROPIITIT KM ZET2 20 b Db H 5, RO A A XFEEATEFIETND, Zh
SOFRBEAIE. (EEFOREIZAEDE O M EDO — 2K HITHKL, 7 VIXHE K O

D-6



fHik-D WL ERIBREE

T, LA AN FEEATIE, 2R RD2OOIEH I ITHND,

RATIC R SN ARG =R BT
INHDOTTUNTIE, B EEZEDDIIFT LOEEITHD, ANEZE RELTDHEDIZ, RARD
HEOLIAILHE LEBRTHIENDD, IREZBEITIL, MNICIFEALEEE L 5 2700,

> 1l

- A=y NORI (m—=)I FAJN RO FTU)IDIZER TN BAROZ L, Zhb
DA LWL 2N F—FENE—7ICE T LR, & LRE Ol Kb S s
HAKIZES T BEHFOEEMNEZR RIRICHDODLILENATHE THD,

- e T AV A HALFR IS B D /N B 72 5 T R

o H  EITRRIR VIR R SN2 K 2 LUK K 2D D3 B AT

ZOHE L BRLWIL O IR W —H O B0 E IR E S# o5, KTy S,
D DR RV FETATINNITEAT LT A SN2 KB ICHAT5, LT, KEEFK* LW
KENZTA LTt WINZR D, BUK 0 EBOK A EDEZITHEA MR SZERH D,

CORE OB L, BUK B EBOKEE O OB AL SN KR OB K& R BE G 2
5o ASRDOL BIE, BT B SN K BT LI T 5, BEFBIKIETLL ZO
B HRIINIREY ZOXHEOF BB —KICEB T 5,

25 JREEREAFRDSHE

DK DO R DT TSN T BRI SN 702 B (BERE. K O fit
f. FEERE)IFEELL<DHD, TNODEE | T OB ISR PR BEZT5,

)1 D43 it P2 DR BAZ I T, It & 235 A9 I 92,

Gy RSV OF BT & LE Tt TR L bUSITEELS 2%, I, )1 & 53 it L7272 6D 7K
I ERT R ANC I DL BT FE ISV RNb OO it 813 F i TR < I I 5,
RBUBL 22 K D55 & L i Tl 72 it B 5T OFINS R Y O R Ot 813, it 180D 57 it 78 O it
AN BBy KB O Kt B a2 E Lo Wizt & &R D,

FIE KERH

K EHEEY LT XK R MEICR L5 25, BT, 5 Bl OKAMIT, 7 LTS
4oL, FiZmund b RIS THD, TOEBEDOR R LL T, LLATOR IR 2D 7L

TR EBAHEES R,

D-7



<BREBEREOBURES % DIEIIIOT =T ART A >

HEB 7 B K FBR BT L2 %, AKX E9 <720, KT DX FREES R <D0 TH ITm<RD, SHIT,
KEBIZE> T EACHME T IE (BEE FEA, A BRI ICK > TIREDKM LB AT
Do

FEATO T TR, BARRFIC AT ERGEYITRENML TE L B RY — 273 & 85130
B 72, TN O F I THEOKAL B LR IE 2T 5,

FA4E RELHE

41 HBEOTOER

WD 7Y 3t 26 HE 700k, AR B A M (W B, HE 3, K R) | TR OHERE M O M B L OV ik %
MR T 2M BB RITKAT T 2D, § VDT, KA —E ThHIT, AR, WH, b LIIKE
D RN, 2k BTN T 5, RO EROZNZ R, MINZE TSR F —FE ]
EAHIMEE, SLEHE KEIE5, ZOEIRICE> TR X — 133D B I, LML ELHE LK
R TR N B o TV, R BMRLL T 2IEE | B X0 <D,

BELCL O E R IZLL F D200 ER NS,

R OHEFEY . — X AT RD oA F
T DR BEICE > TECTHERY . — B AISHIRLIR O/ | SV R L OHE £,

T PR O 0 1, A T CHURLIR L #0) | Bk B . & L<IET% 3 (AL IR) O TF e Tl kS b, 2
3 0D Wi 3% JF B 0D KR ef B9 be SR0T ., AT O K B VIR A7 9%, TR IR BICE>TRAELR
TR FIETHZ LI Ko T ES D,

KDURT IO, ik AL WDIINE, FICH g, @b LTIl E A I ZRoNnD,

KD BEOKAIHETHIRELBELVERMLIWEER

. N 2 47 ¥ &
W RS | CPRRE | p i | tmaEs

1000 km? 1000 m’/s 1000 Ton Ton /km’
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v CRE) 3,200 19 310,000 97
TS N(TTU) 6,100 190 360,000 60
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RETKMBERESTZZL KIVBEMICILDERBEEBO T P RENTE, KK 2w <72D
RN EVEPHE LT ENFIR T FEMOAFE &N A LB bns, @ik, i8I W T,
By K728 CEI-Z & TR ENEML, KO REOZRICKEL KITT,

MEIIARABELBRAKBICEAEND, iR GERKGEICE W T, BT — %52 BT K i 1T
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71 T A OGN AES I 7 & O KICko TR A OE B S KIFISHE 252810720155,
B KM O IZ K-> TR, B SSBE A TE RSN D, L T TIIED OAE T RRLILTY
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W oA B SKAEBFHHE O LEEROLIAETHIBLTVAILEZRELTND,

TAUUHE NPT

FRARTAK ML, TANVN DT AT & LEERRITEVT969F IT/E DALz, By Kt D K AL 0 J& 1)
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anIZ R OTL XA A LD TP T BRI THMENENETCLOHEAIA I
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> A 7N kE FnR
E DV I NBEE 728 B0, RO ENEZBEEML. DLUIME TL22E08 K5,

WEZZITRT VM S EITRE N R R O A A IRE T HEVIBLE D H )Rk E
M 2R IR D,
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19744 LI % |, Hydro Québecld, £ FIZE MK ICHIE T A0l IOT —2EHNELTE, £
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i EAT D, B AR ML DKL Z T CKAER Y OB TEZ I 2 506 LUL LT 5,
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B AL G s (T2 T FREKMEE) TiX. X A0 B UL IR OSSR OEWEIC
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?
KA FEEFORFEPKAERBEFEHEBWICG AL EREEBIT, ZNOOEY P REEHO L
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Nl MEMEE Y O L LNAA <AL, HROBEICBIL2LVb W00 HL (De
Silva, 19884F; Boudreault and Roy, 19854%), i # AL 7 il O R /K #h O & TIiX, B 77> 7k
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T DI DTN EIK AIE TR — AR W) AR BE DN EE N LT AU e & K R A HE B 4 0 Bl R A4
FTIELHVOD (MR IRIT . 19984F),
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&0 BJE R TETWDH, A Ak 75 Hit sk o i Kl CA B S D 7K A A < 1%, E 7K B O £ H
TULFE N A RE 72l EAEW) S AF~ALVZ N (Hydro Québec, 19934 A #),
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PEFH DT, OB 2N H S Tnd, BRI A 1L E19924F 121, i 7 D fF K ith
TAT LT 85 T 38 il T7,500 4 23 A, 10,000tond fi 234 FE Sz, Z DU &
WX, JC DI T BE S T-4 [ UL & 10tonZ F[B] > T D, il 5 O 7 Kt 2s 545 5405 i Fili D U
ADEFIZ, FM 1,000 RV E2 2 TEY, KELEEHOKINEEOME LY E s TW
oo TOM, R AEE . NZDAAL T T A IRWBREDFEEEITIOIZIHIZ21,000 D1k H3
TEBLNDZ LTz, DI KM D CTh ZL<DOBBREAELEZINDLELDNAEHLIEN
TEF, FOXORIFAKRMIT. H—F DTV R AVRRY T DRy T F R, FoeTey
VT ZDHVN NREAL L D TTRBINI =T TFADF b XHLREDRHD,

Hi i : Liebenthal (19974F),

RE 8 B I d6 JLOVERA MU TUT, BT KL O B R AL IC KD AK B AL ISRV RADERICESTH
EREEBNNLIZERDD, IFKMOK BN EZVEH OBFELRBNEONDLE, A B THHHH
WZfERMNAELD,

BRI BREERICEVBERNZ WKL LB (RERKE)TIEEFETELTHAI,
LOLIEE (REMKE) X BERESMEAEVEOBEROLDICHBIZLS-THETHD
(HEFLERAT | 19984F), ZNODOF FRFMIL, FFRKMOF Y 3N 2 T THELblcdESN
b LA, R AL T HUIR I Wi, 77 7 TP KMEE (D F ) ICARGND LT, KE X
FOELFITESTHICHE Y 22K AB 1272 > T % (Schetagne, 19924),

BERBALOFEFEREE LT, BEICTAKEMEY S BN (1.2) O TR ~728 fl kK 2 32
i HZEMmTED,

B kKMo Z <o B A (KR E . BORHK B, K 1 FE AT LoV —Tar) 3,
AW EIROFE A —JFHEERLOICL TV, BFKMIE, @H . 8905 LL Thb RIS T 5
DT, BREEF T, AEWHOEELRETL-DIIF KM E B HEEE ELED, 8572 &
EMWMAHZENHD (Olmsted and Bolin, 19964F), L2rL, BF /K MRS L7244 ke faix, BT
Bt DI NLWNHE B L TV ZEDR DD,

> A Zh kR ik

B K 22 B 28BICE, — A ITITR DO IO R A A £ TH D,

KL OB B (PEIR 55 BT O 38 fk . PE BR IF 1 O fe i AL L IR OB B IR | dl R B ) 0 B SR
DR G 107 B iR DHER).

N TR 72 PE SR 5 T D% 1B

O, B TOIN DR, PR N DR & & f5,

X A~DT 7B ARG T HbOEEWRE BARKER),

ADILER 53 DKL ZAfEFF 35720 DHE DR,
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Hi 8t Lessard (19954F),

KEDOF2a—27E NI, BE2ERL X 7F/a~v2AOEINZITH7-DICEH #H 0K X207
K DI, 6OD KAF KM DKM 22 TALTIHHREEEL CEz, TOM, P=—LX[FK
MOFEOKMERGHT LT, DT AREINOTZDIOEMICH ETEHIHIT LT,

Hi i : Olmsted and Bolin (19964),

WEGEHO-BRELT, ABFHNIEEA (KAEYOFEH, AEHAORE) LHEN-L )T —
Tar i E B NG KRR O AN E 2T TS (Olmsted and Bolin, 19964F), L L. %%
gt KELTH RFEZE AN TDIE, I OEWP B FIEIZOVWTE LW A 217720, IS
AW SRR LR EER O E EVOBENE, TOZERHFELVFE R EZLELTHEI N ELSHRE T
HZERHZ (KohlerlEdr, 19864F),
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JZH LEEFRTHIEIZL ST, BllEAFEOB B ZHIBR L., Ak OB B 1% 1% 08 @) i H 4 &
ZTCLEIZEIERDD T, ZOZLEFITIE, UK DD B B IR K 23 T D0 BEREL TS,
LU, FLDBRWIITHIERED BRDEFEY R HVA OB O EIZRSTNLHIENELDD,
ZOXORG I E R ZER THIEL, RORIEICH LT, HiekEEMEH T Ieicioirzn
TH e,

HLEADFERKEEBEHXMIZ. AOTIR~OBB O EIC/RDONEE THD (Goldsmith and
Hildyard, 19844F), Z AWM R E ) O NOH LT, DN T ~OB 8% E o+
HZEWoT AN F—E R T OBRICE DWWV ATEDTHIEN DD,

RNIAHX I FEETNS, MOBBNICX L TEAKREBL L2 2R, SEMROEBL
R AT T D120, R T )INCH DY 2REO RGN R B A e 35042 AH5H (Hill and Hill,
19944 ; Netboy, 19864F),

IO EICEDE, BT HURIZER Ton7eH 2 o B 13, 5w kO R LR L LI
EBRHHZENREINTUVD (Acreman, 1996a,b4F), LU, 7 ik TO R R I1THE « TH D,
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B R—bh, AT 2L I L5 OB % (HildebrandlEh>, 19804F)

INHDONT O R E Y THLIL, Bl OW PR R, G L5 PR E o,
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YR NT ) HR CRE)

19044725 19924F £ TO I, B AT T I FHIRIC4DDF LN R ST, TOREROOE
DLLT, VYR (=3 —F) RAaBIZE AL, 19214 I XIFEA LB TERVWIRE I -
oo TNLLR X LEFTALTND4DDOANEEEIT MHOZL RXR—F—LZNICEEDINTY T
ERELT, VYRBRZ L0 L %z@bfé%otb ZL72, 20004 % B B ICFHE STV DA E 2
SERTHE, U RiZ300km%E B 2 D& DAL TWDBEIEMICE E T DHIENTELLOIT
%, 19804E121%, v R n"]3,000l@@§%.“(?§)07ﬁ7§\10$?& 135K 100,000 (288 N L 7=,

Hi 8 : Olmsted and Bolin (19964F); PP&L Resources (19954F),

INODEELZERTHOIC, kAR ELEEDIENTED,

BN TIRAABE TR 121X, X 20D & &7 5,

BICE 2D EER/NCT DI RZ— 235 (KZEITSLT),
FEHTOYIA R E (F—Er O &, HAKE, KA BIOY - v E 4 &b 7
Do

RNF—E TR ATDOZE, HDNTH R HOK IR ZE LTI 2oy b BEEY A7)
— R ERIE R TS (TaftiEn>, 19954),

AMBRTAN, B AT =T BGREEE ST, MR EOLITICALZOEZ IET25
(EPRI, 19944F),
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A LD TR OKEIL, EFIZHIAT KNG DKFEIZES TREREEEZZ D, RAKJE DY
HULER R (A FMBVRE CEBE, AHEDE) BKEEDICAFRILLHY, IF K OK
BDOKERKTDHET RIS ZELZ LTI A MRS D (Cushman, 19854; Lillehammer and
Saltweit, 19844-; Brooker, 19814; Ward and Stanford, 19794), ¥ /K #1112, L@ DK MRk K M
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mé’ﬁ?—?F'EJ 75>~Ez< KR B (T Ko TR 0 T LA BR A3 2RV ICRFIC R S VW E R TD, K
DK BT LTI A EOEN G D RKREWTEAVIA AR Z A, LAY 223072 (Olmsted and
Bolin, 19964F), I 7 #I51X, BV Ul 128 D 2 2135 T e,

KIBOEAIZES>TROAERBMSCHOBREELEZTCLEIZENHD (Blanz 1FD>, 19694 ;
AlamiE2>, 19954F ), KiR DL AL, MCHBHEBI Y OBBAH  ATH SECHRICEEEZ G 2D

" (Mihursky and Kennedy, 19674F), LU, V7 B O Z#E 45101, B 720K Ok o 7 23
i L CW5 (Olmsted and Bolin, 19964F; Wieringa and Morton, 19964F),

HE" K P * D HDF Ik > T K OB ERENSBEINT 201355, Ml &, FFic, 24
@E%L<!i%ﬁ?%®%ﬁ%®iﬂ/\i FLOT T TR E O FIREBIZRDZENR DD, K
DEEFIRENENE KEEY  FICRICEEREELEZ2, WAKIRAEY T, BHEBREZEOR
W BT LT 7kﬁ$%i@5’ﬁ“ﬂﬁﬂ$%ﬂ“?‘ FIARIZ, R LML, DAL HEA LD
1+ I JEE TR SR AR 9 DM R R vy (i S ERAT 1998&)

KR A DL NI TR BLATE T i 2D IS ETE TN TWToA B O Y 084 L HE
i G RNl N _DL’C—FYJIL@*%Eﬁ)‘{@Z/}‘L’C\YEUII7J<®EEF£‘T$%—FD“‘ AOERIZE BN
K S5l b (PowerlEhr, 19964F), £ D —J5 | it & L O ITIVKOFE Y R 3L —
WHEEYEROBERHINT D, £/ I KMO T T 73 F §i i S 40T F it ik o ff & 55 1
Wb ZH 26T,

> ARk AR

INBDOEEZEN T H2DOICH VDX RIZROEILREDONRH S,

i R KW K O &G 13272012, X LOFE % DIE R DO T 5,

B K ML 3R g DK ZBK T 572012, BUK A ORIZ KT 7L 72— E T D,
ZERLLIFR AR TR AR B OEAN R TP ERIFZ T T2 LMy B 72k 8 ki B X
OB Ak 7 72 1% 5% (Hauser and Morris, 19954F),

Z—E U N —HZZERW AR EET 7V o2 — R E T 5,

H R DOUE KA VAT WL L2 N TR S DE K BT &% ot - B BT
Do

TUICHEAZRR T KPP ESLNEZEETDH (EielZdr, 19974F),

N OFEIE N TR E -HlH 522k T A0 (FiChE0) ERHOHEREE 2 DD
LINTED (Petts, 19844F; Cushman, 19854F; BainlE 7>, 19884F), Kk /K 2358 5 &0 i J5 " 28 8
L. &Izt TA B I REFL P 2355 /N 372 (Bailey, 19954F; Sparks, 19954F), {5 fé & D

TbERA HEEES RO,
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Hr Rz S I T KR DVH IR T A LI LA B TR I K&V (Acreman, 199647 #]), KE=rm
FRMDOBFNZ R SNTZIT o BB (BEEE. SOBHK722E) D72 DK off FEE o it & b
DEBLELETH2L5H5 (RosenberglE ., 19974F),

KA T e B P 13, 5 (0T = O AR FEME O R WA 2B W T B O & B HL O 55 O A
IR T EED, KIROEEIME T 32&, ORI 7L B MELTOMMS 2T EE I L, £
DA PE R N NI IR N HZ 812725 (StalnakerlE A, 19894F), 512, i MK F LA D
ME RN T AWM EFEERNR ELLEHIC, BEORABEAEBRMNTES, 2L, 2054,
WL ERER R DNOFTREER®D,

<RV L (BRH V)

~F o 2VE Tz ME, 19884FEITHESNIZBEFE X LD AT IZ200MW D /K 77 3¢ & ff % 2
ERITHHEDOTHD, ZORREFEIZIEZ, BTV OBROUE KT A7 NVEFRBRTH-012, J8H
R EE AT RRICT AL ME FERLE TN TV, BEFTEENRBIN-FEIC, Fikoi
KEFREERE T DD, Bk 2 2RO @R -h T\,

Hi i Pottinger (19974F); DorceylEn> (19974),

WAKDFANTLHIAICLS T WM AKORKICE L TI2AOEBENIR E- TS, BADKRE
T O TR K THHO N EE THDH, Lol O &N 358 MEKOR AICEYAE
BE2E M 2SI LR T I B, 0L B FTAERINDZ L2, ] 0k 0B LB 5
WL HEFOEBGITEL TIEND WKL TEAE R TEXRWGFTIZR S, #4512k
EL K CTREIFHUIR 256 K CTER WG G IIE I R =AM B LI FEIN T2 1Tk E 2%
FHZLiRD, 2T EDT AT Z LA B T T AL 0 OAT Yy TR E O
Bk B ST (R ERIT . 19984F),

STTGFINEA—RARAL RO (IFF)

HF AR T I DT T FREK MM BE T, BB UE TSI TN OL ZFE0 &
X, BERFAZ L TOKELIE RALE~10FFICHIIM L TW5, BEEE BB A ik, 7 03k
BiERFEOMAOAE B HICHEL-IREEEZHEF L TWAEEHIZ, 2 TORICEs THEINIE T Lk 4
DIEEDODIFFLNWGFEEERMEL THDAIENTREINTWD, FFEAITY = —2RXBIZBRDS ML
RUARICIEEL., RICEEHNICINCRE > TWD, A —ARAAL N O &N LizZsick-> T
IR AL TLDYE KB OENEML, WAKAIZERICIHLURSNDZEICR ST, ZOFHLWVEREE
T, EE TRV <08 SRAEML C&-, 15FE% 12T, Z2OKFOELITARED
WK, ESVRE ). OV B A TORWERIE ZIZEALZE X TR, T E AR o
PR A DD E B#IT. HEKDOBEBARH THLRICIREAMEFINTWD, 20D DH; H
. IO MAEN, BRBENKIFBICEL CHAESEAZLENTEAL V) HE L EAZFEA LT
Wwa,

Hi 8 : Hydro Québec (19954F); Groupe Environment Shooner (19934),
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KL ZFRE T D720 FHICHEZ R 325 (ShanelEd, 19824, SjostromiEh>, 19934F),
PEIN GG FT 2 AE o720 PEIRIG T DJE B 2 ST 2720 N LR KZFAESED (Yinld
7, 19964 ; LigonlEn>, 19954F; KondolflEn>, 19914),

BADIZDIKOIMY AN A OFE ., PO LIRS I MR T ~BE 52 LaetE T 57
DI B &% 95 (Carnie and Waterman, 19934F; Davies, 19794F),

HE K # D % J8 2D EUK L72iR K &2 A W 3 ME T ISRV B Lo 2 i U CRUE S 2 e Fr g
2o

FIE BEBMEIURE
31 WHEELRELUNDEY

KAOAFEBTuT =7 PEETMICE DR BT M EToL B, KA B oA iIch
% 5 LR B AZ AP AR L7220 72 670w Bk ek AT K i K 3, B 2R ZE W IS R 2 &
MIET2RERN THD, LB OKBIIE Y 20 725 BT IS il B9 IS B S, Zhid— ki Iic i
NWRBIOHEB OLEFBRFLWMALSELILIT00, BAEEYMELOLE BRI TLI0I50AFE
IR R A LA E 3572012 BBl 2 SR 2 L THZENTE D,

Rkt

KIFAKMOEGF L, ZOHFTOMY LAY OA BHIZH L TN TERREELH 2D,
RAEOMMIL, BB E% ﬁézﬂmﬁﬁ FIWARTDAYORE | BLOVAE RO # AL
IZEo TR D, B Mk o & BB B B IR K0 o CHLREBE O A THIEE)
LD EEYPEELELTND,

ARRBRALERIELILIZE ST, EEEEBEBEOm HFIZxt LT &, KE . BLOAEM
DAL I BE G 25281272% (CIGB, 19854F), 2t AR "I KEREEL KL, £
DFER OO ELERIELI LD (HHERIT, 19984),

BERICAKBEARKLKMED EFLTWIZOoNT, BAEBWITEDOLE LA TITL, 2D LD
R ENC I T, B K JE LSBT DB A E Y L O BN Lo T (Villela, 19964), KT
O)Lﬂ&%ODﬂﬁi@RO)ﬁ%ﬂﬁﬁ IZEoTE, IR MLICE BB R ESNDHZERH D, L, KERE D
EWRERRIT, HAROMICHDE O ELL 720 DI12725 (CrételEn,19974), &b B duno
FAI M 2 ARG AN O T LH#ELNLTODET KO B Tk, KAE R 722/ R BT il S,
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R FTHY MUK 72 A2 ) 2 B PE MR AF SN DT &I D,

KDFEEFROEED PN BB LR, AMBXBE~O7 7822 HETH52E08H5
(Goldsmith, 19844F), BIMOENLOB KR K2 EL, A R&EE YW T EMELRDHD, L
DL, INDDEBEOEBIZONWTIL, ELICHETILENDD, W T X OFr Xy 7L BT
HHVT — OB B A T BRI OKBEE L CHYFILRLT, LLALFTOBB AR S ICL
TVDHEDRE RIN/REN TS (Hydro Québec, 19934F % 1),

KNFBEBFTRERICLDHHEAN 2 FELR T IT. FAELEMIIRIGRANRE G 2 2O PN
OB ENERERLSEHIEITARDID (HIAERIT, 19984), ZNHOW E X, BAEEMITEST
FEDNZRAERARNV RIZR DD, TORBEIIENDGZLICE s TOFEEH IS LAESIE R TWDHAEYFED
Bl 5,

> AR IekE R

B AR M OB DB AR EMICEADHEZMAL-OIIE, b LY O (1.1) Tk ~7oxt R
EW AT T O RELEDLEDNRITH S,

BAEEYOREOEENFEEBHSELNALMEBZNEIEF AL TV XKIR~DB s,
TuY =7 MU T E Lo A B A TR B IS EESE D,

B AW oL B M E L Tl L7 RE KR AR T D,

B ot L CEIESE A IEEFH L TR W I 8 A 35,

B A A o B &Ll L7 5 BT O BH g8 & B

FrICBATE G T oF LR L > TELS N8 T ~E R 21T D,

JEO BR B2 COR 2D 372012, A H S G Xk TRk R U7 AR O B AR 1 7 il 21T O

KM OBEFRICE>T, 2 HOBHYWROAEBICHLEZHTLVBENERENIZEND D
(Goldsmith and Hildyard, 1986%%), #z f§ #7217 T <EVH B X ONE w7 ik T L F 7272 =,
HH R Lo TR OESLH B Y O E R INT528107225THAS (CIGB, 19854,
SN 54 B OB, IFkMOF IR, D OME, O E L& ERL I TRRD,

ABATE L (T TININNTTTA)

NRIFINDAZATH LNEFEY RPN LTZBRE 7 177 ML T, 19824 O3k /K B 4f LL K |
30,000/ OBV 2 T HZENTE T2, TR0 IX, K DR E L ENRBEBINZHRITED
N2 DE IR IX LS5O DR H# X I E ST, BEA A Y OF# K IE4 K T992 km?
THY, ZDH>HLOH 43 LL Eid, BF KO BEVICEREREFE L TR I TVD, gL T
B2 D Z— (CASIB) IZE- T, FFANICH BEEAZ T TV AL #EL B R O4 B i
WCRLTRDIED A REIZR D, B X —DMTHBIEE B IX, EIZTTONENTTTAIZERT
HEBEMBCHEMPEAGEIEE, 2o A DB OREIZE SN Y THL TS, CASIBO HIX, &
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i : Ttaipa Binacional (19974F); #5817 (19894 ); Kohlhepp (19874F)
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o)ﬂéfﬂ;ﬁ IZBWTAEW F R B A2m =T e KD,

BRI DT DIZHRMRERIR T D LITE o T, MY D% AR AL MR HE S AU FL B O & 9 23 84 N
THOMNEE THD (Lunseth, 19884 ; Goodwin, 19754F), i & ik T1, HicHE#HMET -
HWHEBMPINODOH LB AZTEH 35 (Ricard and Doucet, 19954F; Brunelle and
Ouzilleau, 19914F), EEME JE L IZEESNDIEMOE LR IT FERKMERFZTEH T IZLEDLS
TRRE ) R B DM T O DL > GEWMH TS (Garant and Doucet, 19954F), 1K A D& 2]
BRIV T EBA U235 P I8 S AL, /NI LA, T AR H@Eiﬁb)ttixﬁ’]§<$hf‘é%
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F.EFORBARRETHZ k IRDHNERRDID Tholz, TDOERA DOEIIE, > X8 W
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S DFERERCE N E DL LT Db Ly (HFERAT | 19984F), £ L T, K% L7 i FH o4t
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> A B TeikE R
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B E TELIE T E SN -T2 I F T 5,

Wkt oKL 2R L T8 BISE 2R E T2 (R I TIX, ZOIHRE IR L)
R a2 FF TE72 ) (Olmsted and Bolin, 19964F; Julien and Laperle, 19864%),

Hp AR AW L7 AR B H IR E X 2 ED,
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KEDOTHDE B MAE T2 (RA AL 7 ik TIRE S & B R ELDHEVR IS0,
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oo TWD, FTIE, M CEER A ARRE IR IZR>Tna,

Hi 8 : Euroconsult (19904F),
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KM CEMINZFHMBHRICA T EORETIE. I IFKMF R MEL SEZT
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