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[X I fh i 5 5E  Regional geology and seismicity

T FEHL i 4514 Engineering geological conditions «+«ssessvees
A1+ 11%  Rock and soil mechanics

T T M EE S Main engineering geological considerations

T HEHJF %%  Engineering geological investigation
4%  Engineering survey
TR Y REFELFR  Titles of reports, figures and tables

%3 ﬁ TH#E#ME Planning
JK P Hydrology and sediment
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4 FEMREREELF  Titles of reports, figures and tables
$£4F HHES5S5HE Environmental protection and resettlement
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FHERE MEFELF Titles of reports, figures and tables

#HH  General

o O

KBS Y) Water release structures (outlet structures)

SR (s> Observation (Monitoring)

1

2

3

4

5 JK&HJ B Powerhouse
6

7

8 HAfh Miscellaneous
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KRER M B 55 i85  Natural construction materials and geotechnical test — wosvessreeenennin
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% 6% JKAYH Hydro-machinery

6.1 AKHHLEMBIEE Turbine and auxiliary equIPIMEnt s«+ss« ses sessseues ossanasnsns sassasssnons sussesarssns

6.2 HiHLELG Auxiliary machinery ceceeeeereees
6.3 ZEEMPHiX Installation and trial running
6.4 FEE ELFL Titles of figures and tables

BT1E Z2EZEWREZ Hydraulic steel structures and installation ---..coooov v,

7.1 W Gate

7.2 JAMAL  Hoist

7.3 JFHARHL  Shiplift

7.4 FEEELF  Titles of ligures and tables

- 97

- 100

i JH  General
W 249 ¥4 Electric power system and connection

H %% Electric equipment

o
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earthing and electric saflety

.6 W (F SFC Y% #)  Electronics. including SFC and excitation equipment
.7 WEHEESE  Supervision and conLrol SYSTEm «ssseesseres sosaresastas dusuesmmsaes cas iarnssins e tes e aes e s

.8 HEHARIPEIE  Relay Drotection System #=sessssseessssosssvsssrs tosassasssansos sosssnssnn sesvsnrssss sos
- 129

100 GHEfE. Tk 5112824 Communication. industrial TV and access control system

11 RS T  Electric equipment Jayout <« «s- s eseeemm it it ettt e
- 132

8
8
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8.9 il Control power sources
8
8
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12 FEE KA R Titles of figures and tables

o= iﬁlﬂﬁ&l Construction of civil works

1 i TAi & 5 4ciz  Construction layout. access and transportation
2 #H#MHE  Construction materials

3 J TS Diversion during construction

F{R T F T Construction of main structures

Wi T T i A2 i TALBE  Construction plants and machinery
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10. M 545K Architectonics and structure
10. :
10. WP Fire protection

10.5 FEEFELF Titles of ligures and tables

% 11 E Iﬂ&ﬁ Project INVESLIM@IIL o von snsivsaios sus voavanives surnusvie oy sasawaasveve susmaiass snis sos vas

11.1 a4 Base price

11.2 FER M LHE TF¥M  Price of civil works and installation works «oseeevesvennvene i
11,3 B/ 2% EQUIPIMENT COSE #orere e sesstsamssms ittt o et st bt s s

B Pl SRR ATl Cenerator and Fenerator-TOInE <o wsw s sy seissusss 55s HSFTEToRA yovexasvasss
- 107

cEHLU R, Bih . L 5442  Overvoltage protection, lightning protection.

i THEREF  Construction schedule «seesesses e e
L R K4 Titles of reports. figures and tables v «eevesvenvmeiinin

F£10Z TUS5REBEEN Industrial and civil architecture oo

1

10. 2 fbE, WM 545 Heating, ventilation and air conditioning (HVAC)
3 ZHEK  Water and wastewaler SySTEIM «««e-s ses rsnsums st o sutins ot o ettt b e s s e e
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97

104

» 115

119
121
126

130
132
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163
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11.4 %48 Investment estimation

11.5 FEmEFELF  Titles of figures and tables «+-sessersre it i e e
B 12E FHEIE Project Management  «oooooocooooorim i i s it
- 168
- 169
- 172

12.1 434k Tender and bid «weeeevevere e
12.2 4 lE4#  Contract management

12.3 Hi7E M  Management of construction
12. 4 P{%E%H  Archives management
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Common

K BE IR

KBE¥EIE  waterpower resources (hydropower

water resources

resources)

KA TR OKEETE
KH, T.## hydropower project (hydroelectric

water resources project

project)
KHLRY power generation system
HiZF T2 power transmission and distribution
project
K1 Wi hydroelectric installations
TAEMAEL  project scale (project size)
TR AKX project development mode
NEVEEAEL  public-privated-partnership (PPP)
TRIF%{E% project development purposes
& H, power generation
Bt flood control
fit/k  water supply
WAL navigation
HEW  irrigation
Bli ¥ ice control

R desilting
Halk  fishery
J ¥ tourism

KA recreation

T F#hll engineering investigation

KT #MY hydraulic structure

44 W

K T4 ER45# hydraulic steel structure

K AP X% hydraulic machinery

WLHL & % electromechanical equipment

B B E  system equipment design and supply

T T. engineering construction

B S5BEREE land requisition and
resettlement

T  project investment

HH M construction management

TARI%E  project archives

HEREE N 52598  heating, ventilation and air

safety monitoring

conditioning (HVAC)
TSR MABEMN  industrial and civil architecture
{H B fire protection, fire control
#fF/K  water supply and sewerage system
TR
K T#E% 5| rank (scale) of hydropower project
K THEFWHES grade of hydraulic structure
Kt % 2trUE  design safety standard
LZEMJP[EERE  structural reliability
PUKERY)  water retaining structure
MK Y water release structure
Hi7K 24 water conveyance system
HEATEMY navigation structure
A ENY fish pass structure
HARENY log pass structure
& development scheme
WA % dam type development
gl kKR IF%& conduit type development
& IF % dam and conduit type development
BRI &  cascade development
M/KEREIF % pumped storage development
B ik JF & transbasin development, interbasin
development
Y K
7KH %5 hydropower station
WA KH % dam type hydropower station
Ik (51KER KB
type hydropower station
/K% hydropower station at dam-toe
MAN R IKH K  hydropower station in dam
KA KH ¥ water retaining type hydropower
station, hydropower station in river channel
J Tk XK H % overflow hydropower station
# Rk H %5 underground hydropower station
4 FKHL Y semi-underground hydropower
station
B KB run-of-river hydropower station
WP K H Y pondage power station

construction cost

tidal power

conduit
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A4 1 BL 2845
Common
RS

ZK KL reservoir power station
o G K T oy
W47 7K H,
il 7K 75 fil e o
K
KA
I B A2 A SR 4
FEEMNY  main structure
KB
M. b, sk
renovation
Bl GREE: R
K PEARFAIE K AL
R BE KA
Bt Hk KAz
B ik 8 K Ao
iy 4t R il 7K Aoz
TE & KA
SE KA
R R AL
KA {#FF water and soil conservation
AR 4
H AR X
SR st bl
Ji s Sc Akt ik
HE il 152 it
KKK AR 4 X
area
FFENE A Tl LA
hygiene
A R K T A b
drinking water
15 7K &5 4 HE
Tk Al R
at boundary
KRG W43 6 HEBOb HE
standard of air pollutants
TRl 5
O f B 5 4 42
AU 53 B
JAU RS VE A

cascade hydropower station

tidal hydropower station
pumped storage power station

hydropower plant

permanent structure

lemporary structure

secondary structure

construction, extension and

rehabilitation and upgrading
characteristic levels ol reservoir
check flood level
design {lood level
top level of flood control
low limit level during flood season
normal pool (storage) level
minimum operating level, dead water level

tailwater level

environmental protection
nature reserve
cultural relics site
historical and cultural site
infrastructure

drinking water source reserve

labor safety and industrial

sanitary standard for

integrated wastewater discharge

industrial enterprises noise

integrated emission

occupational disease
occupational health and safety
risk analysis

risk assessment (evaluation)

O BT B B Pk
© [H RSB B

4

WUES 5 risk control
JeirEd  [eedback control
g B fTeedback information

VLR ZE A A MR multipurpose utilization
plan of the river basin
W G K H B )
planning of river (river reach)
aigcasd
X7 WS
AT A7 P AT
EIEFRER TSN
fHbristit
Jits L B T
Bt
T 1 AT A AR IR
H & planning
51l design

hydropower development

design procedure
alternative
pre-feasibility study
[easibility study
tender design
detailed design
operation period
clean and renewable energy resources

resources investigation

TF% il engineering consultation
filk ¢ [inancing

%% KW equipment procurement
TftE&{) EPC contracting

@M E  salety appraisal

i Wi B construction supervision

B LH U [linal acceptance

EIT 545" operation and maintenance

Wi F 3 N project legal person, project entity
W% Preliminary Investigation®

B SR IE S
e &t 5
AL h%L  Appraisal Investigation®
n[47PE# it Feasibility Design®
2% it Specifications (Final) Design®

Initial Design Investigation®

Final Design Investigation®

BEJR YA energy revolution
HECHIE  connectivity

X BRZ 3% —1A1k regional economic integration
iz ek Silk Road Economic Belt

21 {Hig 449822 8%  21st Century Maritime Silk Road
—4fi—#%  One Belt One Road

P mAh . HA AL b

advantages and achieve win-win outcomes

complement each other’s



g1 sy
Common

K ] legend

5 symbol

A & & plan, layout

SLALE elevation view

UL upstream view

T E downstream view

HEMIE  prospective view

SRR stereogram

B E  aerial view

A top view, plan view

K () sketch (schematic drawing)

SMEE  outline dimension drawing

Hill & visual sketch

#EE  outline drawing

&) 16 & sectional drawing

| &l longitudinal section (profile)

B AT E transversal section, cross-section

JEME (JBIFE)  outspread view

#a %t absolute elevation

M relative elevation

154k excavation line

JR ML 28  natural ground line

HAYR L  outline of structure

n T (%KD labrication drawing, shop
drawing

A (H3EE)  assembly drawing

AR shape drawing

FC /il reinforcement drawing

AMIRPEE CKFEE)D  detail drawing

i TP construction drawing

i TR detailed drawing

2 1./®  as-built drawing

W% & blueprint

£ MK drawing use indiscriminately

HER  block diagram

PRk title block

2 F R authentication block

#il & drawn by

% # checked by

HA  reviewed by

#% & examined by

#tHE  approved by

Wi H# W45  Project proposal (recommendation)

I H B it 45 Project application report

WAl frHEFgE 45 Pre-leasibility study report

T 945 Feasibility study report

Hiriitdt sy  Tender design report

WL BE A B 8 B &l Sketch of geographic
location of the river basin

T EE Geographic location of the
proposed project

W B BHRIT &R EE  Sketch of cascade
developments of the river (reaches)

ARG # BB Geographic location of
hydropower plant interconnection

W4l B4 5K Project layout

WA R E  Project design sketch

TR MFE Project features

TAEBICHAZE Summary bill of quantities

¥4 Calculation sheet

B Design description
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Engineering investigation

2.1 zﬁﬁiﬂ{ﬁﬁﬂﬂ% ZH%4 (%) Sinian period (system)

N » s o N " ) h ic era (erath
Regional geology and seismicity AU (F) Avchaeoscic emn (erathem)
HiZ H4 (%) Presinian period (system)

(1) HJi4EfC  Geological time scale, yKJIIEY Glacial epoch (period)

geological age VK ice age
FE MM EIZD, #E11iZ5) main tectonic

movement, orogeny

£ () Era (Erathem)

4 (%) Period (System) A ES W intrusive rock period

i (4) Epoch (Series) #EIHEE  orogenic cycle

M (Bt  Stage (formation) ZJE Y multiple cyclicities

4l Group H R fiizsl Himalayan movement

B4 (A Cenozoic era (erathem) B RIHE S 1 % Second episode of

e L /Z  Late Cenozoic Stratum Himalayan movement

¥z (&) Quaternary period (system) #M1l|iEF) Yanshan movement

28t (%) Holocene epoch (series) EN%iZ#  Indosinian movement

HH{E (%) Pleistocene epoch (series) # JjP§iE 5 Variscian movement

M=% (%) Tertiary period (system) IMHE 4iZ3) Caledonian movement

s =41 (&) Neogene period (system) WFi&7  Jinniing movement

F#r i (48) Pliocene epoch (series) B #57)  Luliang movement

i (48) Miocene epoch (series) AL E  age dating

B =4 (R) Eogene period (system), TCEHPEW 4F  radioactive dating, radioactive age
Paleogene period (system) determination

wWiErtt (%) Oligocene epoch (series) [ Z4EH  isotopic age

Bt (4) Eocene epoch (series)

dHErt (%)  Paleocene epoch (series) (2) XMUHLFT Regional geology

i (F)  Mesozoic era (erathem) K HMITE  geotectonics

¥4 (&) Cretaceous period (system) KM ¥ G geotectonic element
B4 (%) Jurassic period (system) K HEAZR  geotectonic system
=&#% (%) Triassic period (system) Ml plate

HHA () Palaeozoic era (erathem) WM 5% plate geotectonic setting
— &% (%) Permian period (system) WeHss 447 plate suture zone
iK% (&) Carboniferous period (system) PEE A collage belt

Je#h4t (%) Devonian period (system) Hh#&4HF suture belt

Ay (£) Silurian period (system) 4k  ophiolite belt

M40 (%)  Ordovician period (system) R4 plate collision

FER4 (%) Cambrian period (system) 59047 island arc belt

gLt ()  Proterozoic era (erathem) 14  orogenic belt

AigEi 2 (&) Precambrian period (system) #i#F  marine ingression

6



#iE marine regression

i geosyncline

#4E  continental platform

g  shield

M2k tectonic line

Fji&#% )5 tectonic [ramework
HifE{k & tectonic system

I FIE M &  epsilon-type structure
ﬁ@‘fﬂ*’@)ﬁ rotational shear structure
TRAgHE brush structure

WMk, IR &  zonal structure
WMEFTHITE » #HFIFIE  echelon structure
#}4 diagonal connection, juxtaposition
4 horst

% graben

Wil fault-folded mountain
Wrieiliih  fault-block mountain
ARl table mountain

WP 7 s faulted basin

s depression basin
HEAEKZ  trans-lithospheric fault
RAWH  deep [ault

W2 active fault

n] EIE B2 capable fault

44 rilt valley

Xt FEW R regional major fault
B active belt

WG 538 intensity of faulting activity
a1 5 £ lateral compression

i ®iZ3) drag movement

H M decken structure

FAA K fold basement

AT sedimentary formation
BEhiAH#RE molasse formation
P [lysch formation
HKEMAHEHE (lyschoid formation
AR Eh 5 @1k carbonatite [ormation
e R EE  platform type formation
AHFIES  magmatic activity

W4k & fold system

a4 fold bundle

fEF+  uplift

(3) HE Seismicity

#FZ X seismic area, earthquake area

2.1 DXhH S e

Regional geology and seismicity
- B N %

HiFZAHF  seismic belt

MR X seismic structure zone

i seismic source, seismic focus

IR E  focus depth

Wi ZE  deep-focus earthquake

KIRH#LFE shallow-focus earthquake

= H epicenter

ZEWHLE  focal mechanism

REWE  seismogenic fault

K AEMEE  seismogenic structure, seismogenic
tectonics

KZEPLH  seismogenic mechanism

WTERRIRIX  potential seismic source zone

Wi RENGE B seismic activity

HFZRTJE premonitory symptom

Ai# foreshock

2 main shock

452 altershock

WAL AR destructive earthquake

ES W RN surveying and prospecting of active
fault

HWRIG S Z  seismo-active fault

WrZE s B active fault segment

HEME  seismic structure

G sh#J i active structure

My#EZE b structure analog

f b paleo-earthquake

EHEZ lower limit earthquake

B magnitude interval

HREZESH earthquake magnitude

HIKZES% Richter magnitude

HFZFUE  seismic intensity, earthquake
intensity

FZ A ZIE  Mercalli intensity

HAMBIIEE  basic seismic intensity

Wit ZFIRE  design seismic intensity

HLFZ P seismic wave

K% body wave

¥ longitudinal wave, compression wave

& transverse wave, shear wave

¥ surface wave

i fl# Rayleigh wave

# R  Love wave

T EESNSEHIX X E  Earthquake motion

parameter zoning map of China



