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L Scope

a5 H 3O Normative references «e««e-
AREFE L Terms and definitions

/K3 Hydrology
4.1 KM Hydrological observation

4.2 KRG Hydrologic data processing

4.3 KX E Hydrological computation «ssessseeesesescasstenstiieiiiitiiiiiietitiiaiieiiean.

Engineering geology

Hydraulic engineering and energy

KTE#EMY Hydraulic structure

TR b R
K K B i
7
7.2
7.3 K
7.4 WPE
7.
7.
7.
7.
7.
7
7
TR T

8.1 T
8.2 #IR
8.3 HiliE

L1 @ISR Structure type seeeeee
i)l_l Dam ***-*

Water gate/sluice T

Splllway sescsscec e

5 KHLIE B POWer hOUSe s+ sesseeees srsnrserssussensnsuesersstesensusses sssans sonsussensnsnes sessnssenone
6 T ASIE  TForebay and penstock =erereeesseeeeseeeessteemienttiiiiitiieiitiiiitiieine et
7 PHJEZE  SUr@e Chamber «eseseeessseeesnrsensnmsantuesseten stetetste ette st e ene e saeen st et e eess
8 R/K#EHFY Tailrace structures

9 B IR 54 Tunnel, culvert and culvert pipe
.10 #Ek O Intake
11 B Sediment management facility -

ENgineering CONSTIUCTION ++s e sreeee s anssrstnsuuntretteuittt ettt et et ees cee et eee e

Diversion

Closure

COTTErdam +reeeeereeesvesneeaeeanenneanese e ereersersorsaesaesseessessessesesnsossorserorsosnacsss

8.4 FHrHE/K  Pit drainage

K T3 LA

9

9.

9

9.4 .K
9.5 ]

9

Hydraulic machinery

.1 JK#HL Hydraulic turbines
2 K AZHEHL Hydro turbine generator seeseeeeee
.3 KM RS  Hydro turbine governing system
4 JKRSG  Oil, compressed air and cooling water supply systems «eeeeeeeeeeeseecaeeenns
22 N
L6 KES K HLA R AR Y Installation and testing of turbine generator unit

é—z\}ﬁgﬁﬁg Hydro mechanical STTUCTUTE eessseeeeeesoreeeetenietteatiettetstsescsecsessscsscssccssascsenns
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.1

I\lﬂ l\] (GATE *oseeveseesececcecaaeacsoceosecessescssossossosecsssessssocsocsoseossssssssossocsoseosssssscsacsncs
- 29

10.2 #2715 A iEi51% 4 Trash rack and trash-removal device

10. 3 Elﬂ*ﬂ&@im Hoist and Crane cseeeesceersessesstetttoteetentssttasssesssssssssssssssssssscssssnes
.o 30

11

11.
11.
11.
11.
11.
11.
11.
11.

11.

11. 10 3H{E  COMMUNICATION #++#sses s seesreateatnatn it iet et et et et e ettt et een et taeesesaeseaaee

12

ML, Electrical system

1
2
3
4
5
6
7
8

9

2 5 E LM Social and environmental impact assesSmeEnt +sseeeescessescaser et iiean

ee 42

BB IEITITE System Operation mode s++«esssssesessssetessesesentutstessuetesantueesesssesen sueues
cee 30
- 31
cee 32
- 34
cee 35
- 39

LR B2 Main electrical connection «+eeesseeereeesee

A5 4% Transformer

il B2 ¥ Switchgear installation

itk Z 4. Excitation system

R S5 RS Supervisory control and protection system e+« e- -

Bids 54 Lightning protection and grounding

TR U Xt 5 T H,. Plant service power and near region and construction
power supply

B A4S Direct-current system

13 TEBEEREZLTFIEM  Engineering investment and economic appraisal
B ACKRMER ) RIELE D] corererererereeennneeeioerens
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1 SEE  Scope

AR HLAE T /INEL K R o B8 Ll BOR AR TR I SE
2 HIEMSIAXH  Normative references

A SO TE R S S
3 ARIFEMENX Terms and definitions

IEC TR 61364, IEC 62270/1EEE 1249, WMO-No. 385 1 ICOLD A& M AR E M & X H T4
A,

IS

7k 3 Hydrology

4.1 k3P Hydrological observation

4.1.1
Pk ,B&7kKE precipitation
(1) KIRBELS LA G I\ 2 v e 6 a8 DA 223 /50 v 190 e 280 e, T ) 984S 8 81 R 0 o
(2) B[] % 21 B A7 7K P T AR K CAn (D) B R i
(51 H : UNESCO/WMO. WMO-No. 385 No. 1114
4.1.2
FE7k H#0 precipitation days
TE— & WIE N HFEK B AE 0. 1 mm DL E AR,
4.1.3
Pk A Bt precipitation duration
T — R M B — R X3 N — W K T R 2 B S (]
[5IH : UNESCO/WMO, WMO-No. 385 No. 1115]
4.1.4
FE/k5EE precipitation intensity; rainfall intensity
B I B P T R K R BE
[51H : UNESCO/WMO, WMO-No. 385 No. 1157
4.1.5
BRPFEM  effective rainfall
(1) 78 F AR SC2E I WA T (4 TS 8 ek T e
(2) TEHL T K3 8 L H T K #b 25 A AR 38 4 Bk W B
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(3) ARl A48 F A7 T 458 ORI AVE ) A K IR 350 4 68 R i

(5] : UNESCO/WMO, WMO-No. 385 No. 458 ]
4.1.6

I AFAE/AKE probable maximum precipitation; PMP

MR SRR B — T AE — % A P9 AT BE AR B B KRR R
4.1.7

#&& S evaporation

T — 5 I B P U8 25 A I [ 25 7 o A A% 5 A R PRI 28 RO A L P A8 R e 1 K R TR

LR
4,1.8

T3 infiltration; percolation; seepage

R K 3 i 3R08 A  HE vh al Hh E DLR a AR

[5IH : UNESCO/WMO, WMO-No. 385 No. 795]
4.1.9

Z3EE infiltration intensity

F¢7J< i R B N S S T LLT Y R
4.1.10

KL stage; water level

T 38 5 HE A 7K AR B4 1 E T A R T S — R o T Y e

[5IH : UNESCO/WMO, WMO-No. 385 No. 1621]
4.1. 11

B5(B{E) /KA maximum (minimum) stage

T8 — 58 DI IS A 5 — L0 b 2 1 B0 %) Bk I e e e 1D 7K Az
4.1.12

#E discharge; rate of flow

AT R 15 PR gk — g 7K T ) K AR AR R

[5IH : UNESCO/WMO, WMO-No. 385 No. 391]
4,1.13

RA(&/VRE  maximum (minimum) discharge

TE— 22 Hy B PN 38 ek 5 — 3k 7K 7 T8 1) 19 ) R (e /) T
4.1.14

FE¥FEE mean discharge

TE— 22 B D7 B P 5 38 0 5 — 3 K B T Y 8 AR M. H O AR AR
4.2 KXHEMEY Hydrologic data processing

4,2.1

LEWE%E isohyetal map

DL A5 TR R A 3 e 2 3 s o T 0 A AR 0 1 4
4.2.2

ZZREE  runoff isopleth map

DLSEAR i R RO Fe A BRI IR e A T L Y I
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.2.3
JK3iFF#EZ% hydrograph
FERKAL UL P VD S K SO R B[R] AR A 1 OC Rl 2k
(5] : UNESCO/WMO, WMO-No. 385 No. 733]
.2.4
KA EXRZME stage-discharge relation; rating curve
7 T] 38 W7 T 1) 3 5 () K7 0T O R A IR R BT AR I R e R 3R
(5] : UNESCO/WMO, WMO-No. 385 No. 1172]
.2.5
EWMRRFXFEML  storm-runoff relation curve
PR T W5 H T A AR AR R XTI O R A £k
.2.6
FBT#E £ flow-duration curve
FEIR AN T B — 8 F) 7K SCEE R AR AR R D7 B ) O 3R M £k, JFG ) AN 06 2 pERST ) Y SR 1
(51 :UNESCO/WMO, WMO-No. 385 No. 570 ]

.3 KX H#HitE  Hydrological computation

.31

Z2iEiy bench-mark station

IR SCH BT 2 BRRS R 7K S8 04 D 35
.3.2

BRI typical year; representative year

IR SCRFAEAE 32 30 BETHE » LA 28 0 A 4R S i v R 3 0 410
.3.3

/K3 %% hydrologic series

7K SC AR B B ) 0T HE 51 T 20 B 1 3R 91
.3.4

ZH KM series representativeness

PEREAR G TR P 2 B R GE TR R R
.3.5

EitiE 24  design hydrograph

FFE TAR B TR A 3 — 008 1) It i 55 2R 1 /K G R 4k
.3.6

JKEEE 7K reservoir back water

TR ARG TE A B i 2 B e X I R K AL ZE 1
.3.7

S 4y#r  frequency analysis

HRAE H K SCI G B ge v A B K SCHORE, iR K SO & G it S 80U B HE 1Y i 2
.3.8

EMEHE return period; recurrence interval

KF B AT — 8 i P /K SCEE R A B — R 01 259 1) B AF 4, DA% i OB 1 14550 .

(51 : UNESCO/WMO, WMO-No. 385 No. 1234]
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4.3.9
ZIT3E  design frequency
FRAN 3 I AR B 118 B K SR 2R B A %R
4.3.10
BT EEF  design annual runoff
AR T3 Am 1 A AR A2 3t i B AR N B
4.3.11
ZHWIEEIE naturalized computation of runoff
FE NS B 52 e K8 I 3, 4 N 236 Bl 6 TR 1 428 i 1) s el 7K e T N SIS AR G b, R AR I B R R AT A
Brit#,
4.3.12
EJE/KE naturalized water volume
T AR 32 N 2605 By 1 1717 98 /0 38 n  7E A2 i 133 vh s 5 I K &
4,.3.13
ZEREHNSB  annual distribution of runoff
ERWMEEEN AL H SRR,
4.3.14
EELHERFRE  mean annual runoff
AEAR B I 2 AR
4.3.15
Zititsk  design flood
AHRE T3 T B AR 25K, DL AU i L KB S A K o R R AR AR AR CRZE AR Z 4 50, 100, 200,
500 4F) KRRy HEK .,
4.3.16
A gEE Ktk  probable maximum flood; PMF
HR 4 T i d5c A 8 7K A OE ) 7= 3 4% 14 4 B B K
4.3.17
M Li&ititsk design flood for construction period
A5 TR it T 03 e 937 4t 3 1 2 800 HE K R AR AR

5 I#ME Engineering geology

5.1

M topography

RO (e SPGB = 1T EV NG | A7 I Vi el 5 T = [ DAER, /R NS X T
5.2

H%7 geomorphology

b 3K 2 1T A R AR S I E AR
5.3

HB#E  geologic structure
20 R 7 B JZAE MR N IR R P AR AR IR B ) R AR A .
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5.4

1% lithology
Fa) A 2 B 2 A B Ry B ) BRA 2R R S A R o SRR E

5.5

JKXHBET  hydrogeology
AR S i R K Y & Rl AR A FE Bl 0 B4 AL A b T K 8 43 A AU BRI L R K Y 4 B BT R AR
224 R K B U8 I HC A SR P M AR T R R L T SR R RS0 B N

5.6

¥IBH B physical geology
FH b 3R 1 A0 182 3 A I AR T 7 A Y ek TR AR A AN R S e %) b BT A R B AR kT 2 L
e RAER AU W b RE U A XA R K R R b SRR R AR

5.7

E1R{ weathering of rock mass
Hh e IR K PH AR S R AR A R K (O VR AE RN Z A ER T A5 0 Yk
25 4y AU B IR A B A AR AL ) s BRI A

5.8

i§3  landslide
BHE SRR D FIEEEE MG W IR,

5.9

FAtH rockfall
AR TR CBE D L3 e YR RO B4

5.10

FIfTZH  unloading deformation

b S A Hh T IR R M BT P B 3 3l s AR A A O R T | Y AR T
5. 11

=% creep
RS R BRI A .

5.12

BAiR  debris flow; mudflow

TE LXK h T 58 R S oK 50 ZE il T 12 B 1) — bl R 0 400 £ Bl 45 T 1A 9y Jo 14 9 e Mk O
5.13

JKEEBR reservoir leakage

IR PR A 28 i R 2 A i SRS T T R KB A B GR
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5. 14

JKEEIZ& reservoir immersion
T 7K B & K R X 3 M XA M R K AL H6 i . 8O T PR AR VB AL B A R R SR M R A
A SR A b i K E B

5.15

JKEEIRE reservoir bank caving; reservoir bank collapse
IK PR K 5 B K G R o, 52 KA AR AR KGR AE R 52 e, 51 8 1 B R de e 1 R A AR Ak, 2 8UR
Yol Z AT R .

5.16

IKEIRFR EFE  upward extension of reservoir deposition
TR P& VD Uk 22 P T A (0] 7K 0 T 4 v 5 R B R WA RR A 1) b ik e i IR

5.17

IKEEIR AR PR limit state of sediment deposition in a reservoir

JK P AR 3 B i v - A e AN PRI AR A
5.18

##R geophysical prospecting

I b 2R 0y 3L 0 i L AR A o A (R 2 DB % B RGP SRR O T A T B Y 25
& FHAS [ 1 9 38 7 1 RN ) R4S o 00 T DX b ek 9 3L %) A8 Ak AT i L 7K S I R TR b o 2% A2
) 60 R R D T 9

5.19
$h#R  exploratory drilling
TR FR B AR B AL AR AR AR 4 W b )2 A ) T 52 0 4851 BB SIS AR R AR L A A O b 5 24

6 JkFIKZNEE Hydraulic engineering and energy

6.1

HyET/KHEE  daily regulated hydropower plant
I A E 4R BE 50— RN B 55k K 4% H N ) R SR AT R By K il

6.2

FIFAT /KB  annual regulated hydropower plant
IK PEZS BB AE — 48 Z N AT A 3t 7K S 055 4 150 158 1 /) 7K H il
6.3

ZEVT/KELE  multiyear regulation of hydropower station

KRB BUEZ AR 2 RK AFTEK PR, DL AR A3 BCAE A TRl K AE 08 Y K HL il
6
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ZiE T KE L  non-regulated hydropower plant
TC A9 K R B K Ll

iz

TEZR regulated reservoir capacity
EHE

IKASE 2B BE K AL 22 (8] B 7K JEE 25 AR

EHARE installed capacity
TR A K B & LA A E ) 2

fRiEH /1 firm power;firm output
TR 0 TR AR T B PR UE 3R 1Y 2K SCJRIA N X ) .

SEFHLBEE average annual energy output
7K HL 3 7E 22 4T 0T 18] 4% 4R L o RS M

FATEF load factor
P25 R B R SR e E R I RR R Z e, s R F T LI H A L H sl 4R R

6.10

KEIEATTEF plant load factor
K R E S RRKEER LR,

6. 11

AN load forecast
Wit RA BRI B ARIR  HREN SSRGS HELEWE —EZRNEAN T iiE
A R B R B ) ) B ey BB

6.12

HEAHEEFE electric power and energy balance
LIPS W R Rk S T

6.13

FEEIKAG normal water level

IR JZEAE TE R DL T T A A5 RE T KA
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6. 14

HHARR B 7K i limited level during flood season
TR PEAE ] AR 10 24 R 3 /K L BRIK A, A2 7K B 7 TR 7 1t s FH s A8 a2 3 7K A7

6. 15

FEIK{L  dead water level
JKBETEIE &3 G 0L F R E I 2 Y SR KA,

6. 16

FE KL gross head
7K FE 3l 2 1 W I 5 R K I W T R K 22

6.17

%7K  net head
7K EEL i %) T 7K Sk VB 25 K FEL IO A i GE Y A R KSR IR R S K Sk

6. 18

&AL maximum head
7K HL U TE T ARS8 K3 Oef 305X R 1R A 20 sl it G 51 2K X0 19 1E 5 5 K A AR B 19 T 3 B AR
KL Z 2,

6. 19

/7K  minimum head

7K HL 3ty T AR I L b i R AR K L 5 RE L A T B e K L2 2
6. 20

&1tk Lk design head
PRIUEZK B 3 7K %8 & LA & o A0 18 D B i B /K Sk

6. 21

FEsk sk arithmetic average head
FE— 5 TH R A TR B fa] (B B CH VDT A8 19 TAE K CSK B AR ME

6. 22
AL E sk Lk weighted average head
FEXT RIS AT B Y DA ) A TR Kk

7 JKIZEHY Hydraulic structure

7.1 EHWESF Structure type

7.1.1
KAMEZEFNY permanent structure
T AR Az P I R A S .
8



7.2.

7.2.

.2

BT EZEFY  temporary structure
ACHE TR il T K A48 3 1l 4 FH ) 2 3040

.3

FTEEHY main structure

A5 TR R 32 B LR o R ™ R R ™ R IR AR AR A A SR
.4

REZEHY secondary structure

TE T AR FP AR AR X B/ R RS2 A K A 5 .

.5

HAKEIY  water retaining structure

PRI A6 KA LR B T 7K 32 i B K AR K T 50 .

.6

MKEZEHF Y water release structure

B 2 A K i EHE DR VD ORI SF K TR .

.7

HWIKEHRY water conveyance structure

Hiik K B 7K THE5Y .

.8

BEU/KZE 4 water intake structure
MK TEBOK B K T2 59 .

.9

EREHAY construction diversion structure

Dy S T O I A A S 1 R S 3 T A K TR S

.10

RAEHY canal structure
TERHIEE FEENK TE#RY .

.11

T EHY fish passage structure
il £ 2858 3 ] 3L S 2 9 SR

il Dam

1

EAM  gravity dam

FEAREE A B F A HCHUK B VR ] D7 55 A 48 DA R AR 0 i TR Bk B A 0L,
(51 :ICOLD 41032,4-1 ]

2

#I  arch dam

TR B T SRR A 300, P T 2 908 o DL K far 28 1 = B0 AL s B US|
(31 :ICOLD 41034 ,4-1]

3

T HM  earth-rock-fill dam

SHP/TG 001:2019

b 0 ESER A IR B AR A S5 Y B AR SRR TR A 300, S ) A S UL P b =
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7.2.

4
BEX LA rolled earth-rock dam
Bt B3 2 S R R A

.5

A rockfill dam
WA 50 % LA 1 Fi i A Rk 20 0 i 28 B AR 6 1 R AR 30,
[BlF . ICOLD 46006 ,4-6 |

.6

BRI HEEHEEAN concrete faced rock-fill dam
FH A0 A TR e A 3 5 35 AR A HE A 3

.7

13 earth dam; earthfill dam
WUARR) 50 % Lh Bl s+ B0 B ZE + 0 1 45 21 b el 2R S5 07 R 300,
(511 :ICOLD 46002,4-6

.8

iE weir; barrage

FHA$R g b7 K A7 842 TR 300, AN 32 N T4 il s A [T 3

.9

EFKABEFIRERN  dam with hydraulic automatic flap gate
AT K J1 B AR A PR T A 30

JKIE  Water gate/sluice

1

JK1E  sluice
A6 78 70 0T 3 S L R R I 10 4 o) A R AU 1 KA Y AR K Sk K T S

JK T i 44 7D i 4 A M g =K I

7.3.

7.3.

7.3.

7.3.

7.3.

2

R 7K E  culvert-type sluice

(i) B Sy $EFE S AN 0 AR ) R R TR KR E AR T
3

50  barrage with sluice

R VT R AL o A T A T A YRS Y K
4

Bk intake sluice

WA AR T UK IR ) K K R

5

M  sand flushing sluice
WM IR MR R TR, LAl v 0y 7K
6

T4l  regulating sluice; check gate

SRV B B AR i R R 3 K SR A CGRO A K

10
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it iE  Spillway

.

fiAE  spillway

AR ] T 9 b Tt oK ) i S .

(3] :ICOLD 81001,8-1 ]

.2
FEX i E chute spillway
Bk i £ 5 T 1 36 O Ml 2 O S8 Y T il o e R
(51 H:ICOLD 81032,8-1]

.3

M #EEHE  side spillway
B i £ 5 T 1 36 O HE R 2k K BOT-AT I T i R L A
(51 :1ICOLD 81011,8-1]

BEERMEE  ski jump spillway
4 i) B o7 T 300 B | 368 sk itk RERE 7K O Pk S 281) G2 g 400 Bk Ach HE N YT ) i o i
(51 :1COLD 81016,8-1]
.5
FHXiEHE  shaft spillway
HEF R BRI i a3 HG S 2 R I AR A R IR A T R A A T T
(51 M. ICOLD 81017,8-1]
.6
ST AR K #EE  siphon spillway
AT R LB PN R A R AL A T R A K R M
[51/:ICOLD 81026,8-1]
.7
JEiRHBE energy dissipation by hydraulic jump
JKEK;HBE energy dissipation by hydraulic jump

SHP/TG 001:2019

M.

AL JH 7K R T ik DA Tt 74 S 7040 O G T 1S 1990 0 08 PR AR R O 0 A 7 Dy I -5 T i I R R 16 5 ) T i

I
7.4.8

HEifRiEAE energy dissipation by surface current

Ttk 7K A S ) I A R R/ Bk R T A S B e R K R B B2

H AE T 3.
7.4.9

BB BE trajectory bucket energy dissipation

AR HRIE R

Ttk 7K A S I Ak 5 Bk U S TR T B U P s R R R O IR TN i K B Y T RE

I
7.4.10

iH A1ith  stilling basin
AR K R S K SR T WA B B 1 B R K BR T RE 1R

11
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7.4.11
i A1E  energy dissipating bucket
A K ) B K A SR AT Ui R AT K R BRI A TR B
7.4.12
HAHME  Dbaffle sill
A 7K T I3k K A SR T i B B R v, 6 K RV R R A B A 0 i S IR s IR T 3K
7.4.13
iH /18 baffle block;baffle pier
7K BRH Bt i DA 5 RE R M IBOE S B H RE S5 A )
7.4.14
471 chute block
AR K IR RE L 2E 1 AR} 3 B 3 B, P DA 8 9 R SO 1 B0 il B T RE A5 A ) .

7.5 JKHEEE] B Power house

7.5.1
KEIT B power house
7K FEL Sl v 2k K AR R LA B LR B R w0 S e A RS s AT U B 55 1 SR .
7.5.2
MEX]"FE power house at dam toe
T 5 SRR P K WUT W UAE R B R A2 K K ) L iR A 46 s i X 5 Rk = B AR Rk
MEM Do
7.5.3
KRR B riverbed power house
(VA R BT B S /207 =2 w1 74 A A R 2R =
7.5.4
R FE river-side power house
(VA RRCID==S VI NI~ /278 | B w1/ 2 A N i R r ) B 7
7.5.5
MR FE power house within dam
BEAE P K AR 2 s N g K L ) 1
7.5.6
T/ F underground power house
EAE M TR = Y K HL S T B
7.5.7
## R semi-underground power house
FEE M TET DA A DT v sl R v TOUES R B b SR T DL K R T B
7.5.8
HE B surface power house
g R AR T BT B
7.5.9
=#H = control room
BEVERT 4T A P AL L H SR A AT W O S 4 ) B ALt i 5 A LB 9 B 2
12
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.10
A HHLE generator floor; generator storey
REV ST K A AL 9 T B i AL T E ML IR AR LA | 9 45 1]
.11
KEHLE turbine floor; turbine storey
FeV S K ES WAL T P i AL T = HLIE AR DL R 2K 8 0L 7 )2 DL B R 2s [a]
.12
IR5EE spiral casing floor; spiral casing storey
Fev S K ES WAL T B i AL T /K AS AL Hd LT 21 7K A8 T v e 2 DA b 9 23 ]
.13
FEBI/KEE draft tube floor; draft tube storey
FeV S K ES K AL T D b A T R KRS T s v R DA T B AR S AR DA B R Es ]
.14
fEIIEEE  valve gallery
F 5 T AR Yy rh R A I E R A R IE
.15
4 3RFRERIE  runner removal gallery
IR HEAIL b 45 S e 1) JBR
.16
RIEH(EH  erection and service bay
SRy 32 T HL A T 2 T A A ) B A DX
17
FFEuh  switch yard
e R AL HL A B L SIF R T .

B X% &iE Forebay and penstock

1

EABI#  forebay

S5 T K EE 5K AL 1 A T B I K b B PR RC K K AR S
.2

H¥ T # daily regulation pond

PR K B H AT 55 LA A HL )RR SR I K CF B RS — o —) .
.3

ENEE penstock

MK PE It 580 R = 5 K Z KA AL 7 R i K A
.4

BHE exposed penstock

WO AE L T DL b SORZE R R R ) A
.5

#TIEE underground penstock

WA AR A5 RE 5 A 2 18] FH K e i 2R sl e - e iy e A A

13



SHP/TG 001:2019

7.6.6

EIYEZE  buried penstock

W TE FF A2 09 R N T TR TRk Il JEBS 55 1Y R ) 4 IE
7.6.7

MKIEE embedded penstock

U A IR BE - AN B )45 E
7.6.8

#%& bifurcation
JE B A R B, T o D SR A4 CBRBU LA L C RS A A LN R T 2 i 28 A8 R i 7

7.6.9

$E30 anchor block

[ 5 ) 8 T8 6 B K 2 R ) T Nl e A A0 R B AR A 1 AR 2
7.6.10

X  support

FERZETE F L N KE DL NN 5 ) BE 5 ) B9 e ) 8 T SRS R L R a3 S R S8 SOK
RS 8 B S TR Bl SRR AT SR A
7.6. 11

{4555 expansion joint

Sy 3 B DR YRR A b At A8 7 R A AR 7 A e KA Bt e 1 g AR B =2 TR Y A R R A B
Az Bt 1o el 4 0G0/ AR B8 B SRR AE

7.7 HEZE Surge chamber

7.7.1

IEZE surge chamber

WE KA T KE R E el A R /KB 8 # LA & 777K 38 oK R R ) e LAl is 17 45 14 19
WK S A B R % A 0 R A R R R U R E O E R E U R s 2
gl = e = R A R = 45,
7.7.2

IEE surge tank

ST DL B R E
7.7.3

WIEH surge shaft

SRR o @ AR H T LA R U R E

7.8 EKEHY Tailrace structures
7.8.1

BAKER tailrace

R Kt A 3 e e i K SR
7.8.2

FBI/KEE tailrace platform

FEAE T 3 U0 R s FE K I 1T P AL ) AR
14
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7.9 iR ./EFA5i#EE Tunnel, culvert and culvert pipe
7.9.1

7K TH¥iE hydraulic tunnel

FE LA B A2 A S KB E AR R AT 430 5 U R R T R L K H R R R L A R
] FRL Y R A5
7.9.2

BIEME pressure tunnel

I PN FE G 7K A T BE ] 320 380K 52 K R AR B K TR R
7.9.3

T IEBEE  free-flow tunnel

i AR 23 FE K KB A 2R T R K TR
7.9.4

T{EBEIE service tunnel; service adit

S L) K TR SR A Y TR A
7.9.5

A%t ®IEEE  unlined tunnel

PABE R 4 AN e 47 B K R R
7.9.6

#T#IE%E  lined tunnel

PN 535 Ao B8) A TS R - RN A 19 7K T B%GE .
7.9.7

A culvert

M AE S A SR W K AR
7.9.8

HE culvert pipe

BT H R AT i E  — O T g KA

7.10 7K 0 Intake

7.10.1

¥k O tower intake

FE K PR BROK 8 7K T R T 3300 LA %) 1 ARG Y AR B 5 0 L AR 1 L ST ARLES TG P A 1T AR
il A B R BUK 2R
7.10.2

BHKFHKDO shaft intake

FEZK TR IR LU A sl 8T 545 %) 3OUOA A48 A i) O AL 8 T PR 82 10 1) 42 il 7K O 1) BOK B 5 400
7.10.3

F¥EX#AK O  bank-tower intake

FE MK BROK B8 7K TR Al 1 30 0 e s e 1 L AR AR T P 33 D) 1 DA A K O ) BBOK 304
7.10.4

#4EX#HKk O  inclined intake

FEZK PR BN CFFZ 1 3 (U E 8 g 0 I8 L 8 B AR B0 b3 8 ) 1T AR K G i K 2
Y.

15
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7.10.5

EMERXFH KO  inclined-pipe inlet

RVE T A A 30 G mlK R R 3 b 0 A R KA AR B 3 B A ] e R AL A A o DA A =R
KR
7.10.6

S EBKRX#HAKDO multilevel inlet

fiE MK H A [ o R AT 28 B 1 5 | G2 7K R UK 2 509 .
7.10.7

JE=#MNEL/K  grated intake; Tyroler intake

TE 2 7K 39PN 15 B8R T IO S 5 R JER 8 TOU A Al 18 5 AT 4 FH 877 1k KORE A Y A A B A 3IUOK O 5K
Je T ARt .
7.10.8

BTAR X EX7K  siphon intake

FIFH BAG 0 WA A0 2548 KR B 0 51 K A — P IS S EROK T 3K 8 TR &t

7.11 PBhii%iE Sediment management facility
7.11.1

b  sedimentation basin; silting basin; desilting basin

FH DA RE 3 V0 A 0kE B4R R F BT Rk 42 B YR Vb BRI K 3L b 2 Vb s i S . A /K T b vk
BNV TR R 8 VTR R N LTI R b o W TR A TR 3 SN 11 5 9 R VTR U L U2 U W TR L i U
7.11.2

&ibIX  sand-guide sill

16 B AE UK AT, FH RA G| J5) 3 N T35 G 1 2 e v 42 3l 7 ) i 254 40
7.11.3

£ib# sand-guide channel; vortex tube

BT IR AR HEBR B2 8 I V0 A X5 )

8 TI#MI Engineering construction

8.1 B Diversion
8.1.1
ML SR construction diversion
R A 3 TR T A% A e BRI 5 S T K ak R AR T T sl N T K R S S ) A TR R X
Z AN T AR R
8.1.2
BAZE S open-channel diversion
5l I 0T A i BT S ) T i b TS
8.1.3
HiFA S culvert diversion
I ) ey K S ) T i B 2
8.1.4
JEFLER®  bottom outlet diversion
I 344 P 5 8 1 1 e P L 38 i G AL KT 7K S ) T i A e T S =K
16
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. 1.5

#HOSA dam-gap diversion

TESUVA 1 B8 ke F1 L DLE I i T K R A S iy =K
.1.6

B%iE 5% tunnel diversion

I T 2% 31 48T K S 1 I U 1 0 7 =X
i

ERFLCGRE) £  plugging of diversion opening

XF 2 58 BT AT 45 B ik K L GIRD #E 47 B38BT AR .

.2  #H® Closure

2.1

BT &R river closure

£ TRC = TR T2 1 s S 15 D S8 e L=y O BV TR 5 T
.2.2

BRELIR closure dyke

ML ok A R R K HE A
.2.3

ZO closure gap

Jiti T v o RT3 D TR R R A o R R B S T
.2.4

HRIE  bed protection for closure

R W7 b A TRT PR A 5 80 500 6T YT PR b 6 2R AT B B R A 3 D b
.2.5

B end-dump closure

AT () — 52 B0 2 3 o 4 A5 At B R L 2 3] 4 A T K A ) O T T
.2.6

SEHEER  full width rising closure

T AU Gl S i £ A S B A e ol R B B B A A b A L OB e S KT A AR .

.3 [EIE Cofferdam

.31

Eli{E cofferdam

FEl 47 i 570 400 i "1 37 M, 00 365 i T A% A o 5 G A 52 T K 5 il PR I P K R B
.3.2

iT/KEHE overflow cofferdam

TE—E AT ARVFAEE T 7K BN B0 32 0% 38 1 B HE
.3.3

T HEE earth-rock-fill cofferdam

DL o SR 32 SR AR T R Y T
.3.4

BEE T B concrete cofferdam

FH PR B8 T B 4 18 e 0 [T 31

17
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8.3.5

[{e)

o O

NIRHEEHE steel sheet-pile cofferdam
FH R ] B0 B9 A A A ol PR HE L 3UHE SRORE A B S5 44 ) N SO A ORL 5 T B A RT3

.3.6

Y\ @ EIE longitudinal cofferdam
TE 53 B S it T A K 3 T 1l ) L3

.3.7

¥ EYE transversal cofferdam
F2 Wl 7 B4 A 7 43 300 S i T b B R il 2k R AR S i ey 3 B HL S 9\ ) BB E R L R I,

.4 EiuHEk Pit drainage

.41
£7/K## drainage sump
BA —E A BB  HRIC AR BTk /K 48 7kt BUK 1Y 350
JK AWM Hydraulic machinery

7k # 4l Hydraulic turbines

11 KEHLEE Types of hydraulic turbine
L1101

REXKEH  reaction turbine
F K R BE A E R K BEMII IR L, FEAK AT AR R 43 R i =X b =X 3]

A KEHL.

(8] H.IEC TR 61364,% X 4.4.1]

9.1.1.2

B /kEH  Francis turbine; radial-axial flow turbine

b TR A R AT T AR I RN R A [ E BB A I A A 1), AR Y A Tl 1) 19 el 5

KEEHL .

9.

9.

9.

9.

(51 :1IEC TR 61364, & X 4.4.1.1]
1.3
i k#H  axial flow turbine
St T A 3t T P 1 AR e 1 B KRR AL
(31 :IEC TR 61364, & X 4.4.1.3]
1.4
MR ERAKEHYL  propeller turbine
S AT R e A e s AT TR SRR IR A Bl XK AR L
(51 :IEC TR 61364, E X 4.4.1.3.1]
. 1.5
HWMRERNAKEYL Kaplan turbine
SRR R R i AR S AT RS R DL A i K R L
(51 :IEC TR 61364, & X 4.4.1.3.1]
. 1.6
#iFmXKkEH diagonal turbine
K it o sk Bt o N e 1 i i OKFE L

18
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(51 :IEC TR 61364, X 4.4.1.2]
9.1.1.7

BRI /KEHL tubular turbine; straight-flow turbine

K et 1o AR 1 A A O K AR L Al 2 K P SR ) A BILEE T DA XU =X B
AT W, %A LI AR &7 20 A BT AT 2 8 0 B = Al A 5T i K S AL

(51 IEC TR 61364, & X 4.4.1.3.2]
9.1.1.8

2 H/iHRRXAK®EH  rim-generator turbine

KL T2 TR R A By 5T sOK L.

(51 :.IEC TR 61364 [ 5]
9.1.1.9

KT 7K 241  bulb turbine

K L TR T I v B AT AR N 9 B K AR AL, A H L AT F K A8 B 452 3K 3l B Gk — A~ A8
R E I B,

(51 :1EC TR 61364 & 3]
9.1.1.10

BHRBNA KLY pit turbine

R E AL T K FE AL E B i ST XK AL, e A AL GE e — A A8 Uk B KR HLARTR . i
JEAT LA 35 N b J7 R 1 & H LA R R

(51 :IEC TR 61364 [ 4]
9.1.1. 11

S FAKEH ; MR FRNKEHL  S-type turbine; shaft-extension-type tubular turbine

BA SILRIERN TR AUKEEHL . AKFE P AT DL B 2 50 i A8 2 5K 2l Ah i A pl .

(51 IEC TR 61364, & X 4.4.1.3.2]
9.1.1.12

MmERX AL  impulse-type turbine

FE WS R 1A H W] R 9 7K BB A R 5k Bl BB MK B ML . ok I MEE Y K AR R R S 5 i =X
g3 A KSR R R 2 B K EE AL

(31 :TEC TR 61364, X 4. 4. 2]
9.1.1.13

k3R KM bucket-type turbine; Pelton turbine

T H o T R DU T 5 4 1 7K S ) B T8 A 2 67 T K S AT R R AL 1 b K FE L

(51 IEC TR 61364, % X 4.4.2.1]
9.1.1.14

FHXAKEH  inclined-jet turbine; Turgo turbine

8 o T 2 AT A 1 K S A i T Tl e A T K S - TR s SOK S AL

(51 IEC TR 613645 X 4.4.2.2]
9.1.1.15

WMFHEHKEH  crossflow turbine

Fefe by SRR TE AT K G G R e K L I T AR R e R 4 0T B D B UK R LA AL
iy wp i K ER AL .

(51 :IEC TR 61364, X 4. 4. 3]

19
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9.1.1.16

MM RN KR Deriaz turbine

DA 8 it LS 3 i U SR i e 22 1D %o o 20 2l o R S, LS T I R R S i AT A 8 R
LAKEL .

(51 IEC TR 61364 ,5 X 4.4.1. 2]
9.1.1.17

AN KEH  vortex turbine

K EE AL H I8 AR Bl . 7K It 19 R T 2 K A TOURE 4 1T 3 A K AR AL, i B A I3 L ) R AR T K48
9.1.1.18

TIEAEKEHL  hydro kinetic turbine

IR B T8 U Sl K 09 3 e AR LB RE 1 K e AL .
9.1.1.19

2HEKEH  screw turbine

K E A TER SR AT IS o A A 34 2 88 € T AR, 02 i S8 AT e 5% i) K e AL .
9.1.1.20

EMWN/KEEHL in-pipe turbine

FH UL 28 4 T8 U AR 3R Bl Y K EE L
9.1.1. 21

RHAEKEHYL pump as turbine

YRR IK AR LB AT B K A
9.1.1.22

EFBJE/KEH  Darrieus turbine

RESHLEC A = A sk = A DL LA T B Fr L Vi R 7K 8l 07 i D0 i, PRl 2% 2 1 e i , o DA 3E T R
H AR R P K I B e . 2% L S K LA R L AR L SR T R LR XUL
9.1.1.23

ALK E L vertical shaft turbine

F Al A E A KA
9.1.1.24

Ebih7k# 4l  horizontal shaft turbine

F KA KR L,
9.1.1.25

#Eh7k % #1  inclined shaft turbine

Tl 5 K e A KT 0°H/NT 90770 B K EEHL .
9.1.2 KEBHSEHM4FME Turbine parameters and turbine characteristics
9.1.2.1

BESE rated value;rating

TERf E TAE SN BT 1 SRAE KSR DL P 7K AE WL S 4L
9.1.2.2

KEEHL T{EKL turbine net head

IEH B AT I KR HLE L i E W T R K Sk 2%
9.1.2.3

EE/K L rated head

TR S BILAE 00 5 2 T A L0 0 1 2y R ) A e AR K Sk .

20



.2.4

IKEHLIZIHK L  design head of turbine

IKEE BT B ROR R AT I 7K Sk
.2.5

KEHLFE turbine flow

BALAT ] PN O A K SR AL B 13000 DR T ) K AR AR
.2.6

FIEME rated discharge

IKFEBUAE R AE 7K S V08 T R0 Bt PR R
.2.7

B{I#E unit discharge

MR HAE R lm Kk Im B A3
.2.8

KBHZHFTE no-load discharge of turbine

TR S LR 50 5 7K S R AE B 30T LA B o D) 32 o I A i
.2.9

FAESFEE  rated speed

BT E KA ML AN B R
.2.10

B  unit speed

MERE AR Im K Im B B3,
.2. 11

KIREIE runaway speed

IREEHLAL T2 3 RAS il iy 0 A g R kg 25 A 114 e v 5 o
.2.12

KEBHEANINZE turbine input power

TR MWK EE AU R F 1 58 DS 3R 43 L AR K 1 Tl %,
.2.13

KEEHHHINZER turbine output power

TKERAIL 3 Sl H0 A BLA B 3
.2.14

IKBHEEBHINZE rated output power of a turbine

TERE 7K S T B 3T K FE L BE 7% 2l i i T %,
.2.15

KBHERKREGHIIZE maximum output power of a turbine

TR E e R 138 A7 7K Sk F O T TR Y L K B AL RE 22 i i i B R D)6

.2.16
KEHZLZE turbine efficiency
KA ML DR S AR Z A .
.2.17
MM FEHIRE  weighted average efficiency
TERLSE 1938 47 5 B N 8RB I 246 .

SHP/TG 001:2019
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9.1.2.18
IKBHEMEE optimum efficiency of a turbine; maximum efficiency of a turbine
IKEEHLTE J AL TH0 T HR0R , Bl i 80% .
9.1.2.19
JKEHLZE M cavitation erosion of a turbine
H T /K Ae ML 2 Ab it i 0 3ok 3t 3% T AR R IR
9.1.2.20
Z={L cavitation
FE 5 KU T A B 26 3o R BRI T AL VR AR R SR B, R B A o BB s o R A LR R 15 O
KBS
9.1.2. 21
KEBHPL =W ZEL  cavitation coefficient of a turbine
FAEKIEHL SR A R RE M TN R A, o RFRE MRS,
9.1.2.22
it =4 Z%{ plant cavitation coefficient
TEHL BB AT 21T W2 A0 R o R 2 B A R B B Pl i o B U R B
9.1.2.23
E7/1BkZh pressure beat
T 356 7 I 1] ] 7 P9 R T A6 T Y (B i 1 2 28 Ak
9.1.2.24
7k 71#£4%  hydraulic resonance
K T3 Z g0 v JE B i K T 3l 3 i A S RTAIL AL 9 UK T 2R B s HL A R G 1 [ A A R — B I S | A Y
R4 .
9.1.2.25
=& static suction head
B it K EE LA E 1Y B E T 5 R KA Y 1 2% .
9.1.2.26
HEH S E  static discharging head of an impulse turbine
Xof A7 B s K B AL e 6 7 (BT TR 28 A v R K A 1 R B 5 0 R o XK S8 LS B A T R
EAR AR A BB R KA 1Y e
9.1.2.27
IKEHLIESFIE  setting elevation of a turbine
IKEE WL R SE 22 I A Sy R 1) e — KPR s . S R KOK S ML S it rpot s AR 5 57
2 s KB Ry s rpo = B 5 B K AR HL o b s 72
9.1.2.28
iZfTIR  operating condition
H 2 7K Sk LI B R E D 3R i S IS AT AR
9.1.2.29
M I optimum operating condition
IKEEALER A RBCR SR Is AT T8 .
9.1.2.30
#HEL TR  on-cam operating condition
S I e v AT LR A Al e ORI A OK AR HLTE S R G O R AL T R AR RE B
22
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(T RV %) B W B W 3| I 4 NS s DL B @ L K R = S ) e A B g DR
9.1.2.31

BiZE IR rated condition

R 152 T2 SR RN 25 78 1) 80 2 B80T it i Y R 0 T 00
9.1.2.32

Him kS hydraulic thrust; water thrust

JKULHT F 50 AR T KRR LRSS T,
9.1.2.33

KEBEHLELEEE  specific speed of turbine

JUART AR AL B K FE ML 2 7K Sk Sk T it TRy Tk W s (18 e 3k
9.1.2.34

KEHAZEIRIE model test of turbine

Sk A VT T TR (8 2 i, T L ASE TR A A Al R 1 I ) L A A i o (R IR LA A L KGR L
g U Mg A 3l ) R e 4
9.1.2.35

ZEYMHMZ& combined characteristic curve

2 7E LA SRS A 5k R BELASE 2 SR 1 A B R PN 5 4 HH LT AR RURE R K S8 B B 2008 25 A R B S O
Ko R B A RN ) Wk B A B — 2 SR A 2, DL K R R 4R
9.1.2.36

TR £ performance curve

22 LU T B AK Sk R As bR 2R P, DA S ) S B 2 e m R R — e A AR RN E B T 45
JE ALK AR AL W v B R D Bk Bl R O AR A i A A AR ) — A AR 2,
9.1.2.37

KIEFHEMEZ  runaway speed curve

ZAE LU i JF BE R, RO A S o AR bR RN C R TR .

9.2 KE®ELZHEH Hydro turbine generator

9.2.1 KEHBEEZHEHYEE Type of hydro turbine generator
2.1.1
ALK ZFEHL  vertical-shaft generator
F= il o 5 A KRS R AL,
9.2.1.2
ERXA&HE#H suspended-type generator
e T3 AR AL T AR AL ¥ B Se i AL .
9.2.1.3
X ZHEHl umbrella-type generator
e T3 AL T AR AL T O S AL,
9.2.1.4
EMM k4 Z B Al  horizontal-shaft generator
F K P A KR AL,
9.2. 1.5
T KE ZHEH  bulb-type generator
R HHIL 2 B TE B K AR AL 1 AT AR N R K §8 A AL .
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9.2.2 KBKXHEHSE Parameters of hydro turbine generator
9.2.2.1

R4 #3E synchronous speed

F AL AL R 2R G0 0 00058 R AL AS B 1) 4 AR KR i TR o ) A
9.2.2.2

=# no-load

MU 7R B % T 3847, & LA YD 2350 i i T
9.2.2.3

#ZhEE moment of inertia

HILEH e B350 o G Sl e 2 o A 1k 1 32
9.2.2.4

HEEL,  insulation grade

I AL S8 4 R FH 19 4 2 4 R T AR A5 20
9.2.2.5

55 %Lk short-circuit ratio

FL ML 200 B o T As AT I, 2S00 R T 14l e PR O R R R B 7 A AR A A A FRL IR T R 1Y
Jil G L 22 L

9.3 JKEBHIAEZRES Hydro turbine governing system
9.3.1
B(S)®E)IAESE electro-hydraulic governor
R 4 2 i RO MRS S R AR AR R ER S RO R I E R e R R R &R
Bt 5 AR Bl K Fe BILEE ) A 0 A
9.3.2
fH#iEESE microcomputer-based governor
DL G AL S 0 R A7 D0 i L 728 46 5 Ak P R YR A8
9.3.3
X T iEE2E double regulating governor
S A 2 2 G =0 AR AR AL 3 I (IS 4 ) B2 e i 7 (AT 1) 4 /i T 4 ) 0 R )81 2 1 ) 288
9.3.4
Lk -2 43 E 3R 25 /P1 i 8§  proportional-integral governor; PI governor
RE 8 52 IR L ] - AR 43 18 o LA 1Y) ) o A
9.3.5
Lk 5)-FR 43 - i 4> 8 B 25 /PID i€ 8% proportional-integral-derivative governor; PID governor
RE 1% S 30 LU 91 - AR 43Tl 43 180 7 R A ) o) 0%
9.3.6
MEZEE oil pressure unit
A AKEE HLIZ AT 1o PR R R G | 3 T T Hs 1R VA I A 4 s i i A . — R s 7
SE T A L F v 2 R HG Al B A2 B 4 1
9.3.7
#XEHEES  bladder-type energy accumulator
WERG T —MAERMEERKE, B ERP A A,
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9.4 M. |R.KEZ Oil, compressed air and cooling water supply systems

9.4.1 HMEH Oil system
9.4.1.1

EEHAS turbine oil system

BILZE Sl I 3 L U8 30 A 0 AE K I T Y 48 AR e Ak 20 10 T AN R A P b O BE AT — ot BT A 3 Y
R4,
9.4.1.2

HLiMBEGE  insulating oil system

75 A FIIH W i 2 L 25 s 2 A U T R 4
9.4.1.3

EAIEMHL  press filter

P U8 AR A 45 DB Al B HE | U8 0 RN Vi 8% ) 0 047 %8 il A2 42 4 I 45 32 AR AR 28 B T T35 - i s 4 5 it ik
UE AL FR , LAV B AT A 2% S5t 0 W i /b 1 K 3 B eI AL . 12 7 B AL 3L AL il o3 B A
9.4.1.4

iM% oil filter; oil purifier

e R GE T T B b b 2 B i 2
9.4.1.5

W 5HEE  oil accumulator

AE TR0 - I B 200 2 1 25 2 o 3% & 23 g e il s A7 ah e T it S R
9.4.2 EHZKRZFEY Compressed air system
9.4.2.1

TEEHEH  air compressor

XA A SRR #EAT 47 L A 22 3K 31 i R 19 7 B P
9.4.2.2

K4 RZEH  air-cooled compressor

=

2 PSR R 7 0 20 L 5 9 81 40 5 04 0 B 2 LB Bk o 2 U
L.
9.4.2.3

K&K ZEHL water-cooled compressor
25 SR 4 A A T T P AR T I S TR KB R VA B AR RS I Sl A8 E KT B I A SRORZE L .
9.4.2.4

"5 compressed air tank
WA R 45 25 S 14535
9.4.2.5

KKk B8  air-water separator

T o SR S A s A D T R R R 0 1 o HL T I K A3 FHURL Y 4
9.4.3 F AR . HEKZESE Water supplying and discharging system
9.4.3.1

®WHIJK  cooling water

FE W WAL A TR 25 v Y A O o E 19 K .
9.4.3.2

J#i&7K lubricating water

FEA TN 8] B 04 A0 X6 328 33 44 2 1) A 10 3 1 R O e BlCRE R K o .
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9.4.3.3
#EKEE  water filter; water strainer
RH 1k 7K B 45 e Wy ik A K R 25 3 &
9.4.3.4
BIEZE pressure reducing device
REAE = R 7 B 7K Gl SO R BT 75 1 TAE R ST 3 &
9.4.3.5
Biftfit7k  water supply by gravity flow
FH 7K HL 3 R K S SR R UE AR 7K R G 7K R i ok O =X,
9.4.3.6
Him B EMQE7K water supply by gravity flow with pressure reducing device
27K Skl 3 T 2K R K AR 7 A 7K 28 G v 208 T s 28 e 1) L O kK O =X
9.4.3.7
KRtk  water feed by pump
BEIK F GE 7K K B K SR ARAIE B Bk 07
9.4.3.8
BEH#K composite water feed
it 7K R K SR K AR 25 G i K O =
9.4.3.9
HARMAEKIE main water supply
TEHIEOU T AL 25 PL R B A V2 2R K
9.4.3.10
HARMAKZRHAKIE standby water supply
TE F2 7K U5 v W s AR 25 B HE 1 45 2 E RN K A B89 D) — K
9.4.3. 11
KIEHEK RS service drainage system
BLAL R A& B, HEBRAILZ 3 38 N DA S r i i 7K 3R 8 BRI HE K R 46
9.4.3.12
T BEiRHEEK RS leak drainage system
HEBR T P2 K B i & Tk i HE K R 4

9.5 M7 Valve
9.5. 1
Ff main shut-off valve
F AT
® KK B 5 T 894 R IT
® 7ER ST YW R A N K 5
® AN ALK S MU E AT 30 o T
(51 :IEC TR 61364,5 X 4.9.1]
9.5.2
WA butterfly valve
T 17 by BRLP-Al 5RF- A 45 AL PTG T 11l 2 5000 11 i) i O Sl 2 e 8 i3 AT A 1R 7T
(51 :IEC TR 61364,5E X 4.7.1.1]
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9.5.3
IK#® spherical valve
IR DB BRIE G806 1T e 5 I . A TFI 06 115 R ) B B i — A~ B i
(51 IEC TR 61364, % X 4.7. 1. 2]
9.5.4
[ #® gate valve
TG 11 R ALk T 1T 308 8V 3 1K W 7 Il B Sl i 1T
[FIH:IEC TR 61364, & X 4.7.1.3]
9.5.5
B = (B fZ®) cylindrical valve; ring gate
W 21N I WA R\ <t I M i D= iy o SR LTI S el TR R ) 51 e 2y L I i 2 RS S
[51H:IEC TR 613645 X 4.7.1. 4]
9.5.6
£ needle valve
W C5 T Al £ 7 ) 3 Bl I e N B
(51 IEC TR 613645 X 4.7.1.5]
9.5.7
W EM pressure reducing valve;throttle valve
Y HE v T IS B I T I A R A% el A G 1 ) £ AR A E BUZE —E Y N
AT

9.6 KBEZHBEYLHAZZFEMIXIE Installation and testing of turbine generator unit

9.6.1

E: 1 static balancing

R T A F A B A o AT AR A 2 RS L E O A T LA P B 25 AE RPN B T2
9.6.2

B FE% dynamic balancing

R R e e B A O i A A A AR R SRAS TN 00 0 5 1 A i AR R VR I N T2 R,
9.6.3

H#EFOE%  datum axis

TEAL A 22 2 3o 7 vh e R A Oy 2 2 BE M Y T B K P-4
9.6.4

HHEIIEE  shaft runout

S B 8 B UE v O S e — S (Tl ) 7% 3D B [ E TR B D ] B 98 s A U A 1 B K5 /N
Bz,
9.6.5

FihH#kIE alignment of shaft

o A 5 R R E B T S 2 i T ) RS B 2 A SRR R I A AR
9.6.6

#Z% barring

ot AL e 2 ¥ A AR ARG 3 e Sl o R T R Rl e i T 20 R
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9.6.7

FfriIE  load test

Y TE LA TE A FhALE 00T 00 A JC S W IR 2l A2 U LR KRR A ROR T L DL R A
S 7 BRI
9.6.8

FERILLE  efficiency test

W5 7K I HUBRAE 25 Az 47 T 00T A% T i a7k Sk s DOR H e il 3
9.6.9

IRZNXI  vibration test

I PR K 7 B B  H AR B2 6 10 DR 2% 5 | A L 2 40 20 80 23 AR 0 s AR 1 1 1 6
9.6.10

Z# X no-load test

IR IIHLEAETC 0 RS T i PRl 5 .
9.6. 11

BHERI  load-rejection test; load-shutdown test

Y 5 K I AILLE L 7 A B 58 S AILAG B A R 15 I, FE AL A B A8 R A A A T AR [ B I i 5e K
R ) b T S AR B WUZH 5 o b TR M AR Aok A8 45 135
9.6.12

iRIEIT test run

IK TP L2 58 5 I R A AL 2 ) 1 L 22 26 I i AL A 718 02 45 A M 1Y 28R T i 47 1 — )
A B

10 #E%#% Hydro mechanical structure

10.1 @7 Gate
10. 1.1

7] gate
W B AR K TS FmAL O 3T FE R sh Rk 45/ 4 .
10.1.2

ZETX 1T  emersed gate
IITEE K T S TR K TR T
10. 1.3
EFLX# (7  submerged gate
FTT00E B AE K T A TR KA TR T
10. 1.4
T/EMEIT main gate; service gate
AR EE TAEIFRETE Sk P R R T]
10. 1.5
E#EIT  emergency gate
REFE Bl 7K T AT K 3t Ao A 38 B3k 1k KT8 T Vi I R AR SRR TR T
10. 1.6
IRIEF T quick shut-off gate
21 A KB A T S LA R DO IR Ayl S S )T R BB AE Sh AR ZS TR PR O A i SR ] .
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10. 1.7

#1177 bulkhead gate

A 5 7K T S B8 A D 0T R HE TR sl B P K A R K S PR IR T
10. 1.8

Bk tailwater gate

LT AKE AT,
10. 1.9

EREIT  diversion gate

JH T 5 it e A e T 1 A D 0T
10.1.10

EHLIETT  plain gate

— M RE VT L TR IS AT B ST TR K T AR A I TT
10. 1. 1

SR @] radial gate; Tainter gate

Ja P I S8 /K- S Bt e 4 B OB R4 K AR 19 17 1] .
10.1.12

BEhEIT]  sliding gate

W) 171320 5% b 2B A T 3 s AR R SORAT A AR A T T Ol )
10.1.13

EZEIT stoplog

B TR S8 TR o8 P AL DR 2 £ K R
10. 1. 14

iFFEEI7T  floating bulkhead gate

TR T 6 A A6 A FE K L HEAK S BEAE K Hh R As FT UL Y IR 1T
10. 1. 15

R ETFAT)  flap gate

LR TUU BN R E i R R IR 1T L 5d 6 TR KA

(51 :IEC TR 613645 X 4.7.1.7]

10.2 # SR iESI®E Trash rack and trash-removal device
10. 2.1

Z5H  trash rack

FH T2 BH K U v B9 S0 W 3k A 5 | K G R0 ) 48 3 OB a5 R 1
10.2.2

&i5#l trashrack cleaning machine

T BRAZ T A 1AL 0 B A BB 5, 2 D R [ el o 9 e ) 3R s 95

10.3 BHAVIEEEN Hoist and crane

10. 3.1
BEAHL  hoist
FHF I P 00 SRR 1) A AR
10.3.2
EHZHRABAN  fixed winch hoist
FHAN 22 8 1 28 51 L 246 18T 56 S 42 T I 17T A LA
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10.3.3

WERB AL  hydraulic hoist

38 2k 9 s R G0 TP A R 7 R i P DT TR B
10.3.4

BB FH  screw hoist

T o A% S AL T SR AT S PR I 1T A AL
10.3.5

[TXBHAHL  gantry hoist

BA M ATF Re iy LA 8 3 1Y i AL
10.3.6

8ZXBHAH platform hoist

LRIERF Lie®sh &4 =08 AL,
10.3.7

BRAEEH bridge crane

HLAG B SR T RE VR L TE 7 2l 1 R S LA .

11 HES Electrical system

11.1 B&%izfTAH I System operation mode
11.1.1

B&/NZ1T/A X  minimum operation mode

TR0 &L T R R KT T 24 45 ) (R 4 R T g v M S D) AR I R SR/ U R SR I R AL
AT, TEAR AR R E T D N AR GE A I R] S B /N AT L R G A AR T B K AR L Ui
ok 2k H DR A e I R B R U BN s AT O A
11.1.2

& KIZ{TA X maximum operation mode

TR & T R KT T 45 245 K (Rl 5 A8 R i v 4 D) BT R Il K AT R SR M R S
BT TEAR ORI EOE THE T AR AE LR SR RGBT Fe /) Uik Ak L fR e Y S I
Wb NS N = W
11.1.3

E#IEITARX  accident operation mode

TE 2 G0 e e sl S S DRAIE XS FH P 22 4 {3 o TR B — R iz 47 07 5

11.2 HBESFE#Z Main electrical connection

11. 2.1
HSFE#%ZL main electrical connection
KL S R T R L AR A (AR FLPIL TR DG HL A BRI AR A ) R ) — U I Y 4R
T
11.2.2
TEE—ZIRHREL transformer-line unit connection
AR R AR 8 — 6 W B A% R PR B T O B4 O & BE ) 5 4 Bt S 42 207 =L
11.2.3
BITHEZ  unit connection; XM —T EFFHEL  generator-transformer unit connection
KN E A (B%— 6 W I OC 50— & Wt i 2% LOM R 1 B8 B8 06 5 708 He i 3 42— > TR e
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FL B8 A TR — 0 H R L I A 4 4k T oK
11.2. 4

" KEITLHELZL multi-generator-transformer unit connection

Z A RBI NG — G WA — BRI S — AR EE R — T EEL T .
11.2.5

BXE& B IT#ELZL combined generator-transformer unit connection

AR ML g 2 T A — R R K
11.2.6

B EL  single-bus connection

Tk MR E T — B WA & — G BRI B TP G 4 3] — SR B B X M R T o B
W7 66 85 53 BN U Sy B RE 2 O3 B He 25 T RS o) 55 B T 2 T 5 D) — AR 05 B R A i I DU R Ry LR
Ly 5 R
11.2.7

WE 2% double-bus connection

B A [0 [ 28 3o — 5 W 36 45 AR AT 34 R 1) T AL IR 2 O O 4% B P A B AT — 2 RR AR B AR, M5
TAEREZR 53 B B i 25 73 BEE  DURR SRy RURE 2 43 B 492 2 5 10 L ) 5% I B I8 24 P 5 00 — 4% 55 I BE A i
BF DU Ay RURE 245 55 B 42 4%
11.2.8

¥ #4  bridge connection

PIZH 7 T a2 Bt A 2 [B) 220k — 5 W B o 1 D B e e R R I 4 2 o M 42 T % i IR TE 7 TR — 2R B
T 5 4 B 9 SN AT 23 SR Ry AT e AR R

11.3 ZTESE Transformer
11.3.1

FZJE2F main transformer

T B B b R ) Y R R R A
11.3.2

Z4%EATESE three-winding transformer

F— WGBTS IR G B8 20 1 B R sl — A AR TR 4 38 R e — AN SR 4 SRR R R e T R RIS R
Zedl,
11.3.3

BX48 T 2% interconnecting transformer

705 FL T B R TR L 3 4 T S AN (R PR R G, O T AR i H T O 4 7 Ak B S T LUk — ok
B RN B9 722 e 4
11.3.4

HiBTERE auto-transformer

Ji i R0 R 0 BE 20 BAG o8 IR WA B A G B I AR SO L Y B IR R 8 AR
11.3.5

MR ESRS oil immersed transformer

B O I % 21 V2 Y TR 8 G WA T Y AR R
11.3.6

FHREESE dry-type transformer

s RN B8 21 ANV 7E 246 25 W A v 1 A8 TR A .
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11.3.7

TESR{FHH#ESL  transformer tapping

AR R A R R LT AE 2R B 5|k =k
11.3.8

BHDEFFX  on-load tap-changer

— I A8 He A AE D5 % B0 48T AT R B TR AR AR R A SR A Y i A ) — Rl
11.3.9

TEEPEIEE impedance voltage of transformer

TIERZEIHEIE short-circuit voltage of transformer

XLLE 20 78 T 43 25— 58 41 1) it 8 B, AU 00 2% 1) /L it N T 22 A 728 T 8% D3 — D 8 4 1 4 8 i
T LB AR AR R A% D3 — S8 20 A s - b o O o JE e A 3 A0 L I TN A R 5 2 SR A R g LA —
XFGELH 2H A5 R UE 2O v i — N S8 20 L DB A I L R N T 22 AR AR g iR v o — SR 2 1
2 i i b S BRURH AR s A [R] — X rh 5 — U S8 4H 1 s b A G b A 2 T O b R /N T R A E
H, i B it A ) L
11.3.10

TESTHIRAFE  no-load loss of transformer

75 s v — ) 58 20 T #5401 38 (04 00 FL N T o — M SR A I, 728 s 4 BT W WS i AR Th T 3%
11.3. 1

TESRFHEHIRFE  load loss of transformer

AR TR A — I 58 21 55 B 24 LAASUE A 26 6] 5y — N 8 2 i o e R, ol JHG v g s 8 e ERL U B AR R AR T
W W A D Ty 2
11.3.12

TERFESRFE rated power of transformer; transformer rating

8 i OF 36 H P08 IR D B il 3 T PR e Rl 50 SR ik g A 7E D) 22,

1 XUGEEH AR T 4 10 P S8 4 B A AR R A A E A

E 2. ZHEATIRRM A A RANEES .

11.4 B ZHE Switchgear installation

11.4.1 FFXHEF Switching device
11.4.1.1

Wr & 2% circuit breaker

2238 55 W7 T TR A % 0T B U F T RE ) B TR G HL R
11.4.1.2

il BT EEES  low oil circuit breaker

25 dar N BT = D AR T G fish Sk TR]AEL 2 H BIRHT 1% DB I8 4%
11.4.1.3

EZWf#2S vacuum circuit breaker

fih Sk 7E v L 25 WL 43 G O T B 8
11.4.1.4

NEUTRETEEE  sulfur hexafluoride gas circuit breaker; SF; gas circuit breaker

FH 7S SR S A 248 % A0 TR ISR A 5T 1) BT i 6
11.4.1.5

A FF X load switch

2238 55 Wy IF r, B 01 B U0 £ 467 H R RE ) B IO
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11.4.1.6

fRBFF>x isolating switch; disconnecting switch

F238 5 W ¥ 0 1 28K R B G O O, GO DG TE KRS A (NS FEL B B VR .
11.4.1.7

Tl earth switch

M FF X earth switch

AR UERSE 8 N 5% A 22 47 18 B A 45 e R A8 s /18 B i 2 B L 2 b 1 F OC (— i 5 Il 2 O S BBk
3.
11.4.1.8

SEKREFFXHE high-voltage aggregated switchgear

Fie R BR R R T B (B B T OC B JER AR S LR L AE T SR IR A R R gL
5 42 JR AR N L I 68 5¢ B H, % T IR 42 1) 0 S L PR 97 25 Th BE 1 00 TE PR 2
11.4.1.9

E#ss reactor

HH T R JR T 7 PR B B ) R e e A L
11.4.1.10

FRFRFEPLEE current-limiting reactor

FERG TR R IGE A R P . FH DA BRI 3R 40 20 s e 1) H 3
11.4.1. 11

i S EHTEE  neutral-earthing reactor

— PP BRI L PTAS B R G T A =z R, DA RR i 2R G A A R
11.4.1.12

IR arc-suppression coil

FEAE AN b 2 G2 Pk 5 2 TR B ERLAH FEL BT A s FH D b A2 SRR 22 b 5 R KT b HEL 2 H O
11.4.1.13

JBHTEE  fuse

> P Y R A R (BN AR B 77 A 1) BB e A DR L DT T Pl B ) — R R
11.4.2 ER:E Transformer for measurement and protection
11.4.2.1

B R current transformer

FEIE R RS OCT R MU 5 — R OH P S5 T b I Bl T A A6 25 AE A M IE A B R T
R Y A W AR G = e/ AT I I At R S I
11.4.2.2

HEBRE potential transformer

FEIER MG T R RS — R o R A B IE b, 78 3% 32 07 ) 1E 8 B JCAR A 22 8208 T &
P FE R R N A R iR A . R R AT IR R (AR AR AE A .
11.4.2.3

HEXE RS combined transformer

FH FEL I — H S B JER A A IO 2 BT[] — Sh 5 DY) A R i X A 4 g
11.4.3 B ZFHEL bus and cable
11.4.3.1

4  bus-bar; bus

it LR G —E RV EM SRR FL R .
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11.4.3.2
B HE4S power cable
FlcH I RO HL SR
11.4.3.3

=44 control cable
FH 00 45 6l FLOR A5 5 10 /0N 3R L 4 A R 2

i

&

C

11.5 MBYREFREZ Excitation system
11.5.1

Fh#;FE % excitation system

BE25 [R) 25 o BIL Dl 1 PR 1 L P R D B R R B R I L PR AP R A R B R R
11.5.2

WmEEM#ES SCR excitation system

AR ERBE RS thyristor excitation

JFH 0 ) 45 L e A 3 1 L RE 2R b 0 D 72 e 2% 805 32 ML IR) At 1 28 3 Dl s L 1 i o Pl 3 A8 SR L
it Il 2 VR U ) R G R
11.5.3

RN RS excitation system with alternate-current exciter

Ph55 S HILTR) Sl i 52 DA Dl g LA v DA L 22 R S 1) R MILARE 45 Il P Y 0 Rl G R B
11.5. 4

T RIFNREZ %  brushless excitation system

EMEEEZREMBEZRSE  brushless excitation system

P[] 1 P9 28 i Dl s B 3 e 2 A i L 0 4 L Dl e P VAR 1) DA W R
11.5.5

E ZhEh#;8 T automatic excitation control

WA [ B A AL T G L, AR B B S A AL LS L s BOTC T U 3R 2 SUE B i R

11.5.6

BE A& T8E  automatic excitation controller

HEE/EFATE  automatic voltage regulator

i W25 78 250 B Bl R 2 vl AL Rl i P O DA 3K B R S8 (R 28 R L s AR Y A B R
11.5.7

#F)  build-up excitation

KR HLTE R Zh i B v 5 Bk AL ST W R L L R G R AR AR TAE R R
11.5.8

BZIW#; automatic de-excitation; automatic field-suppression, automatic field-discharge

4 I 2% 4 G e T DR 55 B SR/ R A
11.5.9

SBITRI®,  forced excitation

5Ef  forced excitation

>4 HL Lo HEL R T B 2R SRV (E DT B R S 0 A R AL L 5 i R AL H R [ Y e
11.5.10

EEIMEEL  forcing factor; forcing multiple

SRAT i R ARZS T W) 26 F Bl % 2R 2 1 B PR TOU(EL H, 5 80 il v s =2 LA
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11.5. 11
FA#ENM M excitation response
PR il Bt 2R 5 L T B A 5 R
11.5.12
SEITR L forced field discharge; forced decrease of excitation
>4 e W AL AL B H, S A ok e /A PR 9 2 T ALl L A A LT PR R B 1 4 0 A L R Y

11.6 M¥IE=5{RIPES Supervisory control and protection system

11.6.1 M3=ZHE% Supervisory and control system
11.6.1.1
774l remote control
NS 5 W A AT
(51 :1EC 62270/1EEE 1249:2013]
11.6.1.2
EMFZ#EH  off-site control
TR 55 VAP X & HEAT E 1 Can ot Rl At %)
(51 :1EC 62270/1EEE 1249:2013]
11.6.1.3
AI#=# manual control
IBAT N B R G s A AT
(51 : IEC 62270/IEEE 1249.:2013]
11.6.1.4
g rhiz4l  centralized control
FEZKHL ) PR 15 25 BOML2H HEA T I 7 5  CAnAE v ) s 3 45
(51 :IEC 62270/1EEE 1249:2013]
11.6.1.5
Bzhim4l  automatic control
FERA BT N BT 10T, 32 BRRR 2 04 I P2 0 100 58 45 28 9 45 10 iR & R AT — R 91 U0 48 F /s 42 1l
BAE,
(51 :1EC 62270/1EEE 1249:2013]
11.6.1.6
HE A B4 automatic generation control; AGC
RG] S A T  H JBR A ZmE Sr R, A Ak LA A T ).
[ 5]/ :IEC 62270/1EEE 1249:2013]
11.6.1.7
EZEEES  automatic voltage control; AVC
FEAIL St L R S ML TC ) B (25 i WL R e R e ok A 1 s ) REE R HL TE
(51 HIEC 62270/1EEE 1249.2013]
11.6.1.8
Bzh{LZ2#) automation hierarchy
K 2 )2 9007 R IR SE B [ Sk Tge 1 an T2 Rl 2 R )E
(51 HIEC 62270/1IEEE 1249.2013]
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11.6.1.9
L= local control
TE V& AR _FBUAT DL Y Rl PN X il B 38 4 0 A7 42 o) 78 AL 20 B0 g 4 R B AR B X Rl AL 2H kAT
Pl .
(51 M 1EC 62270/1EEE 1249.:2013]
11.6.1.10
Mihim&l BT local control unit; LCU
A R I B b ST DI RE A OT A AR AR A A A/ DL R OG TR B L R L S B BOHE SR AR LA R L
Al BB A TT oG I IR T A A R D RE
[ 5]/ :IEC 62270/1EEE 1249:2013]
11.6. 1. 11
HEIRIZE  closed loop control
MR 2 5 B A SR e iy SR T R AT R B Y A s 7 =L
[SOURCE: IEC 62270/IEEE 1249:2013]
11.6.1.12
% %M cold standby
e 9 A o 5 24 T P A A A A R B RE TN A P A 2% BR A8 R AR R A AR Y
I & 7 2
(51 :1EC 62270/1EEE 1249.2013]
11.6.1.13
HIERE RS data acquisition system
R RSO, g B0 1 7 SO — A B2 A I R I R AR B ) R 5L
[SOURCE: IEC 62270/1EEE 1249:2013]
11.6.1. 14
HIEFE database
i o e 8 R o DR Y B B A
(51 :1EC 62270/1EEE 1249.:2013]
11.6.1.15
HIEZE& data bus
BN o 2 R — AN AE R G AR BT R 0T LA T A 1 B Sl ] B A 30 ) 4 o D 45 A L
(51 :1EC 62270/1EEE 1249.:2013]
11.6.1.16
HFE-HEIP 25, digital-to-analogue conversion; d/a conversion
B4 A BCFAE 5 1% ey N o BEE 5
(51 :1EC 62270/1EEE 1249.:2013]
11.6.1.17
S #4b1E  distributed processing
i FH 22> Ak 328 % B0 HiE R AT AL 3
(51 :1EC 62270/1EEE 1249.:2013]
11.6.1.18
EMH  event
RERWAIRE MR,
(51 :1EC 62270/1EEE 1249.:2013]
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11.6.1.19
&M hot standby
5 R S LA Sy ke A 3B S R R IR R A P S R A T 0 ok 58 A AT A B R AD L i ORI —
A BRI ) — A RE RS TE A B U4
(51 1IEC 62270/1IEEE 1249:2013]
11.6.1.20
L& E/RE  mean-time-to-repair; MTTR
& NG A RINAY I N IR S S AN
(511 :IEC 62270/1EEE 1249:2013]
11.6.1.21
FFEni=#l  open loop control
To B A il =
(51 :1IEC 62270/IEEE 12492013
11.6.1.22
PID i35 proportional integral derivative; PID
LTRAAN (RSN (R TN SN ST S D WA NG R D ST S (SR 2 R W SN A K o
(51 :IEC 62270/1EEE 1249:2013]
11.6.1.23
A 4RI HEE  programmable logic controller; PLC
— P E A B AT R G AE T I PR B L T g AR A G A A AR A LB B TR
VRS 85 A T RE 3 A B0 RV R S A RN S 4 s R 2 B A LA s A R A R
(5] IEC 62270/1IEEE 1249.2013]
11.6.1.24
i protocol
FH T 0046 A RO R 38 15 1 45 48 Ak B0 A% =X 15 o R A
(51 H:1IEC 62270/IEEE 12492013
11.6.1.25
A& reliability
FRGEAE R E 1 B ] S8 58 10T 5 AT 55 (R A 3808 X AR AR A
(51 :IEC 62270/1EEE 1249:2013]
11.6.1.26
N 7 B 8]  response time
TE25 7€ B R GE s 250 T W 3 A B A 7 AR A5 5 15 i ) B A W 3 0 7 1945 5 Z [ A IR
(51 :1IEC 62270/IEEE 12492013
11.6.1.27
EREEE#MEF resistance temperature detector; RTD
L BH R 5 R 2 M s T A 3 &
(51 :1IEC 62270/1EEE 1249:2013]
11.6.1.28
i3 %] sequential control
HELE AT FE 46 A g A
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(51 M 1EC 62270/1EEE 1249.2013]
11.6.1.29
ﬁ?&x% B MEEFI RS  supervisory control and data acquisition; SCADA
T8 {5 0 TE A i g A A T T T AR R R A T AR IO A IR A B E B R SR A BOR B SR T RE Y
?%%ZEO
(51 HIEC 62270/1EEE 1249.2013]
11.6.1.30
FARSRM®E interface
T RETIH AN RS R SHAE R e N UM AR Z 845 O 1 R 45
(51 HIEC 62270/1EEE 1249.2013]
11.6. 1. 31
& A4S set-point command
e 4y 5 2 AR il 0 6 T s A7 B A TUDIR S W (B 4 2
(51 H:IEC 60050-371 SECTION 3]
11.6.1.32
3 AM electromagnetic compatibility; EMC
WA ER GERE S 1E W AR B 23 45 PRBE b 09 AT AnT S5 W5 SR AN m] 7 32 10 HL T 4 Y BB
(51 :IEC 60050-161 SECTION 1]
11.6.1.33
ERB3 black start-up
HL T HLAH 0958 S AN i SE AT B MLZH B HORH 3% 42 100 v 0 I ) L RS 3
11.6.1.34
ANEWTFEIE  uninterruptible power systems; UPS
P8 it e DR TT SR E I Y 2 5 A I — A BE A% T S It A R DI R I ORIE i 2 43 e A R O
11.6.1.35
¥ % resolution
I AT BERE UM A e/ IMEL . =R A8 0 B A 0 4 D A I T 18] B A AT SR A9 B /ME
11.6.1.36
B E 2% sequence of events; SOE
A S H R A I 20 RS S U Y 1 SR
11.6.1.37
MIFMEIZ RS video monitoring system
R I T B W45 HAR I R 4
11.6.2 #fHE{RI Relay protection
11.6.2.1
F{£47 main protection
PRAPIE B A 2 AE I I B DA e J 194 B B A S8 495 1 A0 ST W B DR 47 0 G D Ik D Ak G At S e B 758 - 4k
LB AT . Bk I A A S TR Ak L AR
11.6.2.2
JG%& &3 backup protection;reserve protection
FE PRI B BB A (T AR ) B R A 2 B VR I L B — R I B DD BR B R 47 0 G2 i 4k vl O
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11.6.2.3

AHLREF  microprocessor-based protection

FHARRY TS AIL A 1 00 4k s OR A DA RIORY T S MLES e Dy SR B A 18 1 A UL 5 o SR R 8 1B
155 I 28 2xk i B RN 8 H B L I0A T T ) i A R R i i
11.6.3 [E# E% Synchronizing system
11.6.3.1

B4 (EH#) synchronizing

i — & RSP/ KBNS S — G RIS AL/ & L EH I Y R 05 FAE L A DR 5 R 25 1Y
BAET
11.6.3.2

FZh#BEH manual precise synchronization

M2 & HLTE S ) — & [F 20 & LR BRI A7 B, 38 5 T 3l 8 5 o e 030 FAE 67 A il L SRS
SR B PR [R5 48 A O v .
11.6.3.3

Bz #E#H automatic precise synchronization

[ RS I — 6 WL R RGE T i) 38 5 [ 2k & 08 5 i R R FAR A A, il S
AR W] R ORER [R] 20 Y B4R 7 i

11.7 PBiE5i#H Lightning protection and grounding
11.7.1

2 E 25 lightning arrester; surge arrester

FH T DR o AR A f 52 e I A ek Fl T 6 5 e IR At 485 U FsF 1), IR o) 85 3 W 1L ) — b R 8%
11.7.2

{fR1PEIBE  protection gap

e HL S 4 5 b =z ) FH AR 7T R 7 A e Y a1
11.7.3

#EH  earthing; grounding

AR P B0 R R 8 T &8 R4 S AR E R,

7 B82S WA I N ) B 4z b
11.7.4

MK earthing conductor; grounding conductor

LA Hb b O B 5 R A fih ) 42 8 S A
11.7.5

T{E#EH  working earthing

Y B B A A B E AT R B b Cn AR TR AR IR v s R D
11.7.6

L& safety earthing

fR3#74EH  protective earthing

HT N B e A BOR 0 HE b CAn A LR H 2 Y 4 R M ST R R R
1.7.7

JEMiEEPE  earth resistance;resistance of earthed conductor

F2 b iR 5 b R A T =2 R) ) b | S R R L Al L 4 A 5 4 ) ) e U i B - R Y
Yhit it FEL BHL 2
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11.7.8

H###EH{F natural earthing conductor

YA L KA TE A 1R S R A0 T R 0 b A
11.7.9

ANTI#HK artificial earthed body

ATl RSB A 2 LR TN Dy R A 4 LA
11.7.10

#Hi earthing network

P 3L A L g R R b A 2 ] D 5 b A U A P b T R 8%

11.8 T HHEGXMHESHIARE Plant service power and near region and construction power
supply

11.8.1

JTHHE service power of plant

R AERE )T IE R A AT RUR A8 A BT R (4 FLRE AL HL D SR B
11.8.2

T A#tE &% service power supply system

KT NH HAERES T L T OCH &8 L2 i ik R 48
11.8.3

"  load of plant

RAERE R )T IE R A AT RURAE i T i — B0 R B fT A BB B G A ML HIL A R TR g L B ML
H L A8 T A AIL AR FEL , BRI N 0 R 40 5 T L B 7T
11.8.4

£ AFHHE common power demand of plant

% 4% 2 B AL ZE A B K B LA F A T P Al A R T
11.8.5

YA B FE unit service power

R HLHLLE A B Bl B HLAR CA 0938 AL 45 5 AR HLZE AR % 1Y E28 R4 AV R G0 I |,
11.8.6

ZHHEJE reserve source; standby source

A PR R 5 At D PR AR 3 AT S R FE L TR
11.8.7

BEFAE self-start-up load

(] s 2 0 GRS 20 %) H B HIL Y A B AT
11.8.8

H#EZAE self-start-up capacity

e ) R Suir /N HR B R ZR R T S g R i ok R S L s LA &,
11.8.9

w/NBEZNHEIE minimum self-start-up voltage

S LA R LR E 1B 17 1Y B IR 30 H R A .
11.8.10

IEX#tE near region power supply

Xof 2 HL T R DX Gn IR Bl A ) AR TR XA f s ik
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11.8. 11
T{EBBAE working lighting
KHLTT N TAES T A IE 5 T AE B K K A& B Jor 75 2 1 BEH
11.8.12
EM A  accident lighting
TE 1A R e A il i v OB B 36 25 (8 BE N D3 AR 82 T4 B 7 22 10 BB,
11.8.13
BRRAML M 28 lighting supply network
B8 T4 R R0 S R B R I R BSOS BT I 4
11.8. 14
ZEHRHEIEY# AC and DC changeover
T AZ it F, Y555 R T A 380 A H UL A A2 It P RVR A2 TE R I SR T B A2 g L R Y Bl e T s )4

11.9 HRFEYS Direct-current system

11.9.1

BEiR#EI/EHEIE DC operative power source

PRSI AF S Al B AkR R O AR A B8 T B A R
11.9.2

EHith storage battery

14 P BB J8i 0 A 2 R T i A7 7 OB 1) L U F DR IR A
11.9.3

iFFHE trickle charging;floating charge

Xof LT A A AL L L AR E i [ R B AR DT IR 4 2w LU B e 0 O X

11.9.5

BiRrmE A  DC surge load

B FEL LT R A7 1 B e S 4 R
11.9.6

HREHHAET DC emergency load

R FAZ WA, 2T G O FHCREET 00250 i B U B A L A L (A
11.10 &S Communication
11.10.1

{##{& communication

T ) B RO E B GBS RS TG AR R AL A AR
11.10.2

] Ni@{S in-station communication

FEL iy PN R A B 1) 22 ) DA R R ol 5 T A L X 4% SR A 2 B AR BB R B R 2
11.10.3
V@ Ei#E{5 dispatching communication

Rk 5 R T R A
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11.10. 4
#E TiE{S construction communication

AR 7K v T T T M Y 9 R A B R PG 0 S ST B R R A B £ B

12 £ 5HFEZMmMIEM  Social and environmental impact assessment

12.1

N IMIEM  environmental impact assessment; EIA

Xof P AB K A S N 23 B T 5 1S B PR 05 A0 e S T B TR
12.2

INEHEX  environmentally sensitive area
ML ST B A5 A5 IS H AR L STAR AR B b o DL RO e 30 H 1) it 28 e R 1l 35 AR A 5 ) DR AR il
ARG X 8,

12.3

WK EE  reduction and cut-off reach
B E SR AT T T K v D R AT B

12. 4

ERINEEIKE  eco-environmental water demand

Y50 TE AT I R T A A S )RR Y /N AR K
12.5

E£ERE  ecological flow

2 R AT A AL BRI RE A B N /N E
12.6

JKEE#E & X reservoir inundated area

JKEIE H & K AL LU RO 28 8 350 DX K R TR 8 & 7K AL LA R K R 7K BT oK L RUTR ATk L vk 22 28
IKAE 7= HE I I B T X

12.7

JKER#F soil and water conservation

Biiia /K 0 s OR3P VR 5 A R R K TR 2 B RN 2 v AR 7 L SRR K T R R R
FL DA T A0 R K IR A R AR TR e AL SRl aR ST R AR IR EE S T RR AL R R
A SRR T 5 | B e/ e 3 | A

13 IEHAZSZFEN Engineering investment and economic appraisal

13.1

&K FEE  price level year
i B — I B A % VR OC USR58 TR B85 W12 I Bl B Sy 45 ¢ 1 A A8 KP4
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13.2

7S static investment

R — AN AR K TR TR R A B 4
13.3

75 E  dynamic investment

75 T RS A o S0 R B A s R T Y B B bR RS 1 2 R

13.4

Z 3 M economic appraisal

Xof BT Y 2255 AT AT 28 T I A5 BT AU 23 BT A
13.5

& iE{ financial evaluation

$5 ) R BUAT I 0 ) 2 04N A o MIUF 55 88 kAR I00 A9 3% T L R0 45 i 55 B0 8 0 o L B W 55 AR A

RE 1 B A BE 1 2 T AR 20 A A
13.6

BAREWRA cost per kilowatt

BT P AL 2 BT AE 9 i) P B
13.7

BETHAEEIHA cost per kilowatt—hour
BT FUR FL BB T AL 9% O F 92 401 .

13.8

EiZHF B interest during construction; IDC
TREAEEREMNGEEEIEN T A TESBEENREAN G,

13.9

W EE i power purchase agreement
L s W 5 L) 2 T 28 T Y FE D WS DR

13. 10

EMBEH feed in tariff
FEL PO ) ST % fEL TR R R R o L R R R T A R IIE— BT A

13. 11

F£iz1T# annual operation cost

YERF TRETTH IE R 24T B4R T SO A& 98 . AR K 2 R 3% LR RE 2% 4R E 9

PR

T5E e HoAth
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13.12

F£H#IHZE annual depreciation

[i] S 5% 7 A 3 R v 328 ¥ % 2 B A (B 9T SR R AF T R S B SR
13.13

Bl H  payback period

AR ) B B A N e, BB &S TERRTERNIE.
13. 14

iRIETTHH date of commissioning

R AL ZH 58 22 e IS $ A AT R H 3 £ N 8] Be Y 9k — 20 5 i 1 0 5E 35 L v A B A
frIERE.
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Mt X A
(B3 A4 Bt 3RO
RiEHKBESI

A
Lo safety earthing 11.7.6
LXREAEY  erection and service bay 7.5.16
FiHRT B river-side power house 7.5.4
EERXFE/K T bank-tower intake 7.10.3

B
WERX) B power house at dam toe 7.5.2
WNHE  embedded penstock 7.6.7
MANT B power house within dam 7.5.5
H ) B semi-underground power house 7.5.7
R4 EBE protection gap 11.7.2
fR3PEEHL  protective earthing 11.7.6
WA F AL  storm-runoff relation curve 4.2.5
fRUEH 77 firm power; firm output 6.7
A H T reserve source; standby source 11.8.6
A3 rockfall 5.9
ERAEARAHL  pump as turbine 9.1.1.21
Lo -F 3 R R 4% /P1 3 &% proportional-integral governor; PI governor 9.3.4
He - A0 -1 0 JE B 4% /PID Y8 B %% proportional-integral-derivative governor; PID governor 9.3.5
AR FEH closed loop control 11.6.1.11
EEE#S  lightning arrester; surge arrester 11.7.1
AR E M E  short-circuit voltage of transformer 11.3.9
AN 2R B E & rated power of transformer; transformer rating 11.3.12
AR 433k transformer tapping 11. 3.7
AR A EMFE  load loss of transformer 11.3.11
R HFE  no-load loss of transformer 11.3.10
AR g —2R PR H 34 transformer-line unit connection 11.2.2
A2 BHPLHL . impedance voltage of transformer 11.3.9
AxIEEE unlined tunnel 7.9.5
AEWHE YR uninterruptible power systems; UPS 11.6.1.34

C
WF 45 ¥4 financial evaluation 13.5
ZE%  bench-mark station 4.3.1
Mg s side spillway 7.4.3
#4%  bifurcation 7.6.8
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J BB ImHEK 248 leak drainage system 9.4.3.12
J"NIEf5 in-station communication 11.10.2
J HH  service power of plant 11.8.1
JHifai  load of plant 11.8.3
J Ot HL 2240 service power supply system 11.8.2
ULV sedimentation basin; silting basin; desilting basin 7.11.1
#F IR lined tunnel 7.9.6
WK FHL  impulse-type turbine 9.1.1.12
P H sand flushing sluice 7.3.5
{k%ﬁ@fﬁ% secondary structure 7.1.4
D
BB JEKEHL  Darrieus turbine 9.1.1.22
BREZE 28 single-bus connection 11.2.6
BT RER W cost per kilowatt—hour 13.7
A  unit discharge 9.1.2.7
BRI ERH  cost per kilowatt 13.6
BT unit speed 9.1.2.10
HIoHE4E  unit connection 11.2.3
BHi¥Edl  local control 11.6.1.9
POKESY water retaining structure 7.1.5
SR ESNY  construction diversion structure 7.1.9
S WAL 3% plugging of diversion opening 8.1.7
S W] diversion gate 10.1.9
S VPH  sand-guide channel; vortex tube 7.11.3
S sand-guide sill 7.11.2
Tk K HAHL  bulb-type generator 9.2.1.5
JT# =K # AL bulb turbine 9.1.1.9
HAEHIEE  runoff isopleth map 4.2.2
HEFEZIE  isohyetal map 4.2.1
JEFLF U bottom outlet diversion 8.1.4
JEREMPCEK  grated intake; Tyroler intake 7.10.7
JELIEBE  energy dissipation by hydraulic jump 7.4.7
Hi5l geomorphology 5.2
W) B surface power house 7.5.8
H T4  underground penstock 7.6.5
HWFJ B underground power house 7.5.6
W topography 5.1
M F) &  geologic structure 5.3
WMLII4E  typical year; representative year 4,3.2
(RO JE)JEESE  electro-hydraulic governor 9.3.1
IR A electromagnetic compatibility; EMC 11.6.1.32
BT reactor 11.4.1.9
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L JJH 48 power cable

B H 5 electric power and energy balance
A E  power dispatching communication

B H B #S  current transformer

HA F 4 main electrical connection

i as b 240 plant cavitation coefficient

B BH IR EEAG I 48 resistance temperature detector; RTD
M 8% #s  potential transformer

BT stoplog

g Fff dynamic balancing

A% dynamic investment

HAEKE  dynamic investment

BEAE i chute spillway

ML short-circuit ratio

Wi #s  circuit breaker

AU rockfill dam

LY KB average annual energy output

ZAFEPE YA mean annual runoff
ZAFE AT K3 multiyear regulation of hydropower station

E
BESE  rated value;rating
i T rated condition
BEGTE rated discharge
KL rated head
BERH  rated speed
F

K HAL
KHAHLZ generator floor; generator storey
B TJEGIE  valve gallery

i KE L reaction turbine
KiRFFPERZE  runaway speed curve
RiRFEH  runaway speed

W off-site control

P resolution

SrAAbER  distributed processing
APEBUKEEUK B multilevel inlet

S chute block

K& X2 Bl air-cooled compressor
7 trickle charging;floating charge
AW floating bulkhead gate

fim P X load switch

S sl 48 generator-transformer unit connection

SHP/TG 001:2019

11.4.3.2
6.12
11.10.4
11.4.2.1
11. 2.1
9.1.2.22
11.6.1. 27
11.4.2.2
10.1.13
9.6.2
13.

13.

7. 4.
9.2.2.
11. 4. 1.
7.2.

co U1 = U1 N W W

4.3.14
6.3

9.1.2.1
9.1.2.31
9.1.2.6
9.1.2.3
9.1.2.9

11.2.3
7.5.10
7.5.14
9.1.1.1
9.1.2.37
9.1.2.11
11.6.1.2
11.6.1.35
11.6.1.17
7.10.6
7.4.14
9.4.2.2
11.9.3
10. 1. 14
11.4.1.5
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i 4 load test
fifai[AF  load factor
T H  load forecast

FRAEL  dry-type transformer

WM AEFEIHE  steel sheet-pile cofferdam
EENRETF A high-voltage aggregated switchgear
FE B HF & isolating switch; disconnecting switch
TAEH:H  working earthing

TAEREIR  service tunnel; service adit

TAEMI] main gate; service gate

TAERB  working lighting

HI arch dam

W power purchase agreement

ENKEHL in-pipe turbine

WM KE AL tubular turbine; straight-flow turbine
LK EHE  overflow cofferdam

S ESY)  fish passage structure

WRJFKHE  naturalized water volume

i culvert

W F9%  culvert diversion

R 2K ] culvert-type sluice

M4 culvert pipe

WK riverbed power house

)53 black start-up

FE ] [l transversal cofferdam

W% =L HL K siphon intake

W G HEiE  siphon spillway

Ja % 1- YT backup protection;reserve protection

JRIEMIT]  radial gate; Tainter gate

IR butterfly valve

Wah ] sliding gate

Y landslide

WEEREELE  skijump spillway

IS HHURIX.  environmentally sensitive area

B PEHY  environmental impact assessment; ETA

B payback period

14  buried penstock

RAHLIK  composite water feed

WK ML Francis turbine; radial-axial flow turbine
48

9.6.7
6.9
6.11

11.

11. 4.

11. 4.
11.

— O N = =W W
= U1 o oo w1 O

10.
11. 8. 11
7.2.2
13.9
9.1.1.20
9.1.1.7
8.3.2
7.1.11

4.3.12
7.9.7
8.1.3
7.3.2
7.9.8
7.5.3

11.6.1.33
8.3.7

7.10.8

7.4.6
11.6.2.2
10.1. 11
9.5.2
10.1.12
5.8
7.4.4
12.2
12.1
13.13
7.6.6
9.4.3.8
9.1.1.2



TREE L HRHEA I concrete faced rock-fill dam
IREE L HIE  concrete cofferdam

PL4H A FHHL  unit service power

FHEF L datum axis

fE£IKH drainage sump

L EHl  centralized control

FHARME KK standby water supply
FHARMEAK FIKIE  main water supply

INBCE Kk weighted average head

IMACE SR weighted average efficiency
MG KA price level year

WitEHE K 28 service drainage system

K& W1  bulkhead gate

WK B reduction and cut-off reach

W EREE  pressure reducing device

VW JER pressure reducing valve;throttle valve
ARWIFE  interest during construction; 1DC
F&7K B /K& precipitation

[&7K il precipitation duration

[ K@k  precipitation intensity; rainfall intensity

[&7K H%U precipitation days

N RENLI G R 58 excitation system with alternate-current exciter

AZHEHEIFEY#H  AC and DC changeover
B earthing; grounding
BTl earth switch

M A PH  earth resistance;resistance of earthed conductor

HHFF L earth switch

MK earthing conductor; grounding conductor
M earthing network

M regulating sluice; check gate

W YE  bed protection for closure

MR EEE  closure dyke

K intake sluice

JT XL near region power supply

Z B PEr economic appraisal

Mh W b 28t SCR excitation system

H Ut iE  shaft spillway

WA JRITE naturalized computation of runoff
BWAENAAC  annual distribution of runoff
%7Kk net head

HF-1  static balancing
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7.2.6
8.3.4

11. 8.5
9.6.3
8.4.1

11.6.1.4
9.4.3.10
9.4.3.9
6.22
9.1.2.17
13.1
9.4.3.11

10.1.7

12.
9.4. 3.

13.

W N W = 0NN e W

— o e s
[ T e S e = SR

11. 8. 14
11.7.3
11.4.1.7
11.7.7
11.4.1.7
11.7.4
11.7.10
7.3.6
8.2.4
8.2.2
7.3.4
11.8.10
13.4
11.5.2
7.4.5
4.3.11
4.3.13
6.17
9.6.1

49



SHP/TG 001:2019

AP static investment

H¥ g Pl fixed winch hoist
#6222 insulation grade
MM AL insulating oil system

FFEu  switch yard

JFEFR#EH]  open loop control

T g R 4% programmable logic controller; PLC
Al 5EME reliability

T EEREIRE 2240 thyristor excitation

T Refm KK probable maximum flood; PMF
ZS4k  cavitation

S E4EHL  air compressor

72 no-load

2SR YE  no-load test

BRI 48 control cable

#iHl%E  control room

BE M [T quick shut-off gate

P RKEITHEL multi-generator-transformer unit connection
L

£ ] barrage with sluice

25 trash rack

%4 cold standby

¥ HIJK  cooling water

Jinth4k  flow-duration curve

MLEER end-dump closure
SRR K H L vertical-shaft generator
SEEHZKEE ML vertical shaft turbine

i 2240 excitation system

J RGN excitation response

BA B4R combined generator-transformer unit connection

B4R AR R 4% interconnecting transformer
AP EE 5% temporary structure

Wi discharge; rate of flow

ANEALGBT IS #S  sulfur hexafluoride gas circuit breaker; SF, gas circuit breaker

M AE/KE ML  hydro kinetic turbine
10 closure gap

FEWF ] emersed gate

EAFJE AL screw hoist
IRHEKEHL  screw turbine

JEIKEY  water filter; water strainer
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13.2
10.3.2
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11.6.1.21
11.6.1.23
11.6.1.25

11.5.2

4.3.16

9.1.2.20
9.4.2.1
9.2.2.2

9.6.10

11.4.3.3
7.5.9
10.1.6
11.2.4

7.3.3
10.2.1
11.6.1.12
9.4.3.1
4.2.6
8.2.5
9.2.1.1
9.1.1.23
11.5.1
11.5.11
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4.1.12
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8.2.3
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10. 3. 4
9.1.1.19
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IS oil filter; oil purifier

FK3k gross head

T3 ML gantry hoist

MM AE energy dissipation by surface current
4  exposed penstock

AHIE S open-channel diversion

4%  bus-bar/bus

P ERESE  bladder-type energy accumulator
P debris flow; mudflow

AP KHE  annual regulated hydropower plant
TeEXX AW rolled earth-rock dam

Hi5472%  annual operation cost

FPrIHLY  annual depreciation

I flap gate

HEH & B static discharging head of an impulse turbine
7% barring

PID ##75 proportional integral derivative; PID
R0 frequency analysis

SEARETT  plain gate

SE35# full width rising closure

i mean discharge

SEHK Sk arithmetic average head

SE¥EE R mean-time-to-repair; MTTR

JAMHL  hoist

HJ build-up excitation

SKIrE A4S air-water separator

WAL W] submerged gate

MRATIME  forced field discharge; forced decrease of excitation
SRATIHE  forced excitation

i fil  forced excitation

MRJNEEL  forcing factor; forcing multiple
Wi #:4k  bridge connection

BrzEEHL  bridge crane

158l trashrack cleaning machine

BRI spherical valve
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9.4.1. 4

6.16

10. 3.5
7.4.8
7.6.4
8.1.2
11.4.3.1

9.3.7

6.2
7.2.4
13.11
13.12

10. 1. 15
9.1.2.26
9.6.6
11.6.1. 22
4.3.7

10. 1. 10
8.2.6
4.1. 14
6.21
11.6.1.20

10.3.1
11.5.7
9.4.2.5
10.1.3
11.5.12
11.5.9
11.5.9
11.5.10
11.2.8
10. 3.7
10. 2.2
9.5.3
51



SHP/TG 001:2019

BOKEHY) water intake structure
WRAENY  canal structure

4] /N FHH, common power demand of plant
B A KEHL  rim-generator turbine

B0 5% dam-gap diversion

#EF hot standby

AT 3R artificial earthed body

ANT## manual control

HE 5 daily regulation pond

HiE /K% daily regulated hydropower plant
G Ay fuse

BEZ  creep

E¥E 7K lubricating water

S

STEAKIHL ;T AR KIHL  S-type turbine; shaft-extension-type tubular turbine
= ZRHAR g8 three-winding transformer
A &AL umbrella-type generator
L MEA feed in tariff
AW S low oil circuit breaker
WETES  set-point command
WiTid B4 design hydrograph
Witk design flood
W42 design annual runoff
Wit/K3k design head
WA design frequency
4595 expansion joint
HEBIHBET KE  eco-environmental water demand
AR E  ecological flow
it .5 construction diversion
i TR river closure
i T3 T /K  design flood for construction period
Jifi TiE{% construction communication
BRI 0 5% sequence of events; SOE
Hlkiz 7 accident operation mode
HIWI]  emergency gate
IR accident lighting
%ﬁl event
M WE ¥ R4 video monitoring system
iB1T  test run
24T H date of commissioning
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Fah RIS  manual precise synchronization
%‘1}7](@%% water conveyance structure
WHTRAIKE ML pit turbine

I K T shaft intake

i REE RS data acquisition system

B RS WEMER RS supervisory control and data acquisition; SCADA

G database
R mgk  data bus

-l digital-to-analogue conversion; d/a conversion

A i % load-rejection test; load-shutdown test
WKL crossflow turbine

WHEZE 4k double-bus connection

XORE T AS  double regulating governor

IKFEMLIK  water feed by pump

JKELEE ) P power house

JK B3 71 faf R F plant load factor

K3 IKEHL  bucket-type turbine; Pelton turbine
JKLFEIH  hydraulic tunnel

JKERI K reservoir back water

IKJEIZ ¥  reservoir immersion

KIEBIE  reservoir leakage

JKJEF  reservoir bank caving; reservoir bank collapse
JKIEPEEIE  dispatching communication

JKIEFH X reservoir inundated area

JKEIRFAM PR limit state of sediment deposition in a reservoir
JKIEJRFL FHE  upward extension of reservoir deposition
K% 2 Pl water-cooled compressor

JK 13HE hydraulic resonance

IKEHLLEEFE  setting elevation of a turbine
IKEHLILEE#  specific speed of turbine

JKEEHLZ  turbine floor; turbine storey
IKEHLG E T rated output power of a turbine
KEHL TAE/KS  turbine net head

IKEEHL 2L ZEL  cavitation coefficient of a turbine
JKEHLZ M cavitation erosion of a turbine

KEEMA EIE  no-load discharge

KEMLIE  turbine flow

IKEEHBEANKE:  model test of turbine

IKEHLIZ AL design head of turbine

KEEHLEH HIIFE  turbine output power

KE WL AIIZE  turbine input power

IKEHLZER  turbine efficiency

KEHLHR K H I3 maximum output power of a turbine
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11.6.3.2
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5.13

5.15
11.10.3
12.6

5.17

5.16
9.4.2.3
9.1.2.24
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7.5.11
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KM LR optimum efficiency of a turbine; maximum efficiency of a turbine 9.1.2.18
K EPEFE  soil and water conservation 12.7
JKAZ  stage; water level 4.1.10
KL E I R4 stage-discharge relation; rating curve 4,.2.4
JKICHL T hydrogeology 5.5
JKCE R4 hydrograph 4.2.3
JKCFEF  hydrologic series 4.3.3
JKEKIERE  energy dissipation by hydraulic jump 7.4.7
JKIf  sluice 7.3.1
N7l sequential control 11.6.1.28
FeKAL  dead water level 6.15
B%iH S tunnel diversion 8.1.6
T
e B 24 brushless excitation system 11.5.4
ERPEKEO  tower intake 7.10.1
SN BHHL platform hoist 10. 3.6
P EZ  regulated reservoir capacity 6.5
PRI IHEE  trajectory bucket energy dissipation 7.4.9
P EIF  surge shaft 7.7.3
JWEZE  surge chamber 7.7.1
P S surge tank 7.7.2
#EfF communication 11.10.1
A4 ([A#)  synchronizing 11.6.3.1
Al %3 synchronous speed 9.2.2.1
BEEIMEBELE  turbine oil system 9.4.1.1
+ 3 earth dam; earthfill dam 7.2.7
+ AWM earth-rock fill dam 7.2.3
+ A FEHE  earth-rock-fill cofferdam 8.3.3
w
WMHLEYT  microprocessor-based protection 11.6.2.3
ML LS  microcomputer-based governor 9.3.2
FilHE cofferdam 8.3.1
FBIKEZ  draft tube floor; draft tube storey 7.5.13
EIKFEE  tailrace platform 7.8.2
BKE  tailrace 7.8.1
FEKMIT tailwater gate 10.1.8
Wi KEE ML vortex turbine 9.1.1.17
FpME 20K T inclined-pipe inlet 7.10.5
FM 7K % & ML horizontal-shaft generator 9.2.1.4
Rk %ML horizontal shaft turbine 9.1.1.24
Tehlihtes 245  brushless excitation system 11.5.4
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T KE 3 non-regulated hydropower plant
T EREE  free-flow tunnel

Y M physical geology

YR geophysical prospecting

W B static suction head
ZACEME  series representativeness
T# infiltration; percolation; seepage
TB5&E  infiltration intensity

B ¥ BT local control unit ;3 LCU
FRyEE$T#s current-limiting reactor
Mel B B (3] response time

HINZL Bl  arc-suppression coil

WH 1t stilling basin

M 718 baffle block/ baffle pier

WM IR energy dissipating bucket
WM baffle sill

HORIRE  efficiency test

PrEE T  on-cam operating condition
Pl protocol

#H AL inclined-jet turbine; turgo turbine

FHR X KEHL  diagonal turbine

R i LKL Deriaz turbine

B LK T inclined intake

MK %Pl inclined shaft turbine

MK EIKY)  water release structure

Hfi A  unloading deformation

ZH M storage battery

B KHEHL suspended-type generator
TAIIRR#I 7K A7 limited level during flood season

& J1% 18  penstock

FE ST UEMHL  press filter

JEF1lksh  pressure beat

JE 1A forebay

AR XA weathering of rock mass
AP lithology

8 weir; barrage

WIEJAFIFL  hydraulic hoist
#%ah2XF ML movable hoist
HiftiE  spillway
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Bl/K¥EIE  water diversion channel

K AMERIRY)  permanent structure
H P 3 interface

MIRAE 4% oil immersed transformer
WMIESEE  oil pressure unit

BRREM  effective rainfall

A EFEI  pressure tunnel

B #HA4#HH KL on-load tap-changer

& {3 i (R JE 1) cylindrical valve; ring gate
I ¥EH]  remote control

iZf7TT.%  operating condition
B4 performance curve

[ gate valve
M7 gate
ML E R 2% lighting supply network
#IE I needle valve
B2 Wi 2% vacuum circuit breaker
Eahis  vibration test
FHI anchor block
KK evaporation
IEHE /KA normal water level
YHL support
HEEEHBEIL  DC operative power source
Hispd s DC surge load
Hit&® fifi  DC constant load
B fim  DC emergency load
ok S L BT #S  neutral-earthing reactor
/1 gravity dam
B  return period; recurrence interval
WAV shaft runout
i E R KE L propeller turbine
MR KA axial flow turbine
% KL Kaplan turbine
HWim K #E ) hydraulic thrust; water thrust
FE-Y  main protection
FASEAS  main transformer
F M main shut-off valve
FEHEHY main structure
T IE  alignment of shaft
<M compressed air tank
79l oil accumulator
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& moment of inertia 9.2.2.3
AP BEE  runner removal gallery 7.5.15
HPLA I installed capacity 6.6
RHKDBEFMRWAIY  dam with hydraulic automatic flap gate 7.2.9
H 3l ¥ #H  automatic voltage control; AVC 11.6.1.7
Al JEIHT5 4%  automatic voltage regulator 11.5.6
Hzh KW #H  automatic generation control; AGC 11.6.1.6
Hahfb 244 automation hierarchy 11.6.1.8
Hah ¥ automatic control 11.6.1.5
Hah RG89  automatic excitation control 11.5.5
Hah i #Z N7 48  automatic excitation controller 11.5.6
H sl K automatic de-excitation; automatic field-suppression, automatic field-discharge 11.5.8
AR  automatic precise synchronization 11.6.3.3
HifHt/K  water supply by gravity flow 9.4.3.5
AR JERL /K water supply by gravity flow with pressure reducing device 9.4.3.6
HHAE RS auto-transformer 11.3. 4
Ai#shfiff self-start-up load 11.8.7
HEEsh A&  self-start-up capacity 11.8.8
H Kk H4K  natural earthing conductor 11.7.8
ZEEHPERZ  combined characteristic curve 9.1.2.35
ML YS  bus and cable 11.4.3
YA [ HE  longitudinal cofferdam 8.3.6
¥R exploratory drilling 5.19
HAE5XE A  combined transformer 11.4.2.3
R ER/MDIWE maximum (minimum)discharge 4.1.13
R (R/M K maximum (minimum) head 9.1.2.2
KKk  maximum head 6.18
KA [%/K&E probable maximum precipitation; PMP 4.1.6
R Kiz47 /73 maximum operation mode 11.1.2
e (AR KA maximum (minimum) stage 4.1.11
/MK minimum head 6.19
#/Nizf7 7. minimum operation mode 11.1.1
B/DEHESHEE  minimum self-start-up voltage 11.8.9
HHPL L optimum operating condition 9.1.2.29
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[1] IEC 60050-161:1990 [ PR T RiE

[2] 1EC 60050-371:1984 [® P T RifE

[3] IEC/TR 61364(1999-07) 7K LML AR IE

(4] 1IEC 62270:2013" JKHu§ A gkt B HIHE M
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[9] EM 1110-2-1701 7KH TRt
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[13] ESHA 2004: /KHIF &5

[Rlit % 45 TIEEE 1249.:2013
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