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Foreword

-1:2019(E)

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International

organizations, governmental and non-governmental, in liaison with ISO, also take part
ISO collaborates closely with the International Electrotechnical Commission (IEC) on a
electrotechnical standardization.

The procedures used to develop this document and those intended for its further mai
descrjbed in the ISO/IEC Directives, Part 1. In particular, the different approval criterian
different types of ISO documents should be noted. This document was drafted in aceordg
editofial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this documént{ may be t
patenft rights. ISO shall not be held responsible for identifying any or all such’/patent righ
any pptent rights identified during the development of the document will b€ in the Intrody
on the ISO list of patent declarations received (see www.iso.org/patents):

Any tfade name used in this document is information given for the convenience of users

in the work.
1l matters of

ntenance are

beded for the
nce with the

he subject of
ts. Details of
ction and/or

and does not

constjtute an endorsement.
For ap explanation of the voluntary nature of standards;.'the meaning of ISO specific terms and
expressions related to conformity assessment, as well_as information about ISO's adhdrence to the

World Trade Organization (WTO) principles in the Techinical Barriers to Trade (TBT), see ¢
iso/fareword.html.

yww.iso.org/

Interpational Workshop Agreement IWA 33 wasapproved at a workshop hosted by the St

Admi

Any f§
comp

ete listing of these bodies can be found at www.iso.org/members.html.

Alistpf all parts in the IWA 33 seties can be found on the ISO website.

dardization

a
nistration of China (SAC) and Austrian)Standards International (ASI), in associafon with the
Interpational Center on Small Hydro Powet-(ICSHP), held in Hangzhou, China, in June, 2019.

bedback or questions on this document should be directed to the user’s national standards body. A

© IS0 2019 - All rights reserved


https://www.iso.org/directives-and-policies.html
https://www.iso.org/iso-standards-and-patents.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/members.html
https://standardsiso.com/api/?name=0fdb189e0c37b721f1c189027bc0d5a3

IWA 33-1:2019(E)

Introduction

Small hydropower (SHP) is increasingly recognized as an important renewable energy solution to
the challenge of electrifying remote rural areas. However, while most countries in Europe, in North
and South America and in China have high degrees of installed capacity, the potential of SHP in many
developing countries remains untapped and is hindered by a number of factors including the lack of

globally agre

The technica

ed good practices or standards for SHP development.

| guidelines for the development of small hydropower plants contained in this document

address the current limitations of the regulations applied to technical guidelines for SHP plants by

applying the

expertise and best practices that exist across the globe. It is intended for countries to

utilize this d
limited instif
SHP plants,
subsequently
all countries
that have lim

This docume|
Organization
internationa
and peer rey
construction

pcument to support their current policy, technology and ecosystems. Countries that have
utional and technical capacities will be able to enhance their knowledge base inideveloping
hereby attracting more investment in SHP projects, encouraging favourable’ policigs and
r assisting in economic development at a national level. This document will be‘valuable for
but especially allow for the sharing of experience and best practices befween couptries
ited technical know-how.

nt is the result of a collaborative effort between the United NationsIhdustrial Development
(UNIDO) and the International Network on Small Hydro Power (INSHP). About 80
experts and 40 international agencies were involved in‘this document’s prepatation
riew. This document can be used as the principles andybasis for the planning, design,
and management of SHP plants up to 30 MW.

Vi
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International Workshop Agreement IWA 33-1:2019(E)

Technical guidelines for the development of small
hydropower plants —

Part 1:
Vocabulary

1 Skope

This Hocument defines the professional technical terms and definitions commonly uged for small
hydrdpower (SHP) plants.

2 Normative references

Therd are no normative references in this document.

3 Terms and definitions

ISO and IEC maintain terminological databases for use irpstandardization at the followingddresses:

et

§0 Online browsing platform: available at https://www.iso.or

]

KC Electropedia: available at http://www.electropedia.org/

4 Terms related to hydrology

4.1 |Hydrological observatien

41.1
precipitation
liquid| or solid productsof the condensation or sublimation of water vapour falling fr¢m clouds or
depodited from air on.to' the ground

Note 1 to entry: Itis.the amount of precipitation on a unit of horizontal surface per unit time.
[SOURCE: UNESCO/WMO, WMO-No. 385, Section 2 No. 1114]

4.1.2
pFECipitat;uu C‘la_ya
number of days with daily precipitation more than 0,1 mm within a specified period of time

4.1.3
precipitation duration
period of time during which continuous precipitation occurs at a specific point or within a specific area

[SOURCE: UNESCO/WMO, WMO-No. 385, Section 2 No. 1115]

414

precipitation intensity

rainfall intensity

rate at which precipitation occurs, expressed in units of depth per unit of time

[SOURCE: UNESCO/WMO, WMO-No. 385, Section 2 No. 1157]

© IS0 2019 - All rights reserved 1
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4.1.5
effective rai
<surface hyd

019(E)

nfall
rology> part of the rainfall which contributes to runoff

Note 1 to entry: In groundwater, it is the part of the rainfall which contributes to groundwater recharge.

Note 2 to entry: In agriculture, it is that part of the rainfall which remains in the soil and contributes to the
growth of crops.

[SOURCE: UNESCO/WMO, WMO-No. 385, Section 2 No. 458]

4.1.6

probable maxinmumprecipitation

PMP

maximum rdinfall that can occur under modern climate conditions within a given period-efytim

certain river

4.1.7

evaporation
water volum
a certain per

Note 1 to entr

4.1.8
infiltration
percolation
seepage
flow of watel

[SOURCE: UN

419
infiltration
speed at whi

4.1.10

stage

water level
elevation of't

[SOURCE: UN

4.1.11
maximum s
maximum in

basin area

e of extracting moisture by converting liquid into vapour through heat conduction v
jod of time

: It is often expressed in terms of the depth of water layer evapoerated.

through the soil surface into a porous mediun

ESCO/WMO, WMO-No. 385, Section 2 No. 795]

ntensity
Ch water will enter a given soil.at-any given time

he free water surface of a water body relative to a specified datum

ESCO/WMO,WMO-No. 385, Section 2 No. 1621]

fage
ktamtafieous stage at a certain observation point within the specified duration

e in a

vithin

4.1.12

minimum stage
minimum instantaneous stage at a certain observation point within the specified duration

4.1.13
discharge
rate of flow

volume of water flowing through a river (or channel) cross section per unit time

[SOURCE: UNESCO/WMO, WMO-No. 385, Section 2 No. 391]

41.14
maximum d

ischarge

maximum instantaneous fluid volume which passes through a certain cross section within a specified

duration

© ISO 2019 - All rights reserved


https://standardsiso.com/api/?name=0fdb189e0c37b721f1c189027bc0d5a3

IWA 33-1:2019(E)

4.1.15

minimum discharge

minimum instantaneous fluid volume which passes through a certain cross section within a specified
duration

4.1.16
mean discharge
averaged flow which passes through a certain cross section within a specified duration

EXAMPLE Daily, monthly or yearly mean flow.

4.2 Hydrelegi

4.21
isohyetal map
map Jhowing the rainfall distribution by a contour connecting the points of equal rainfall

4.2.2
runoff isopleth map
map ghowing the runoff distribution depth by a contour connecting the'points of equal runoff depth

4.2.3
hydrograph
graph showing the variation in time of data such as stage, discharge, velocity

[SOURCE: UNESCO/WMO, WMO-No. 385, Section 2 No. 733}

4.2.4
stage-discharge relation
rating curve

curve|showing the relation between stage and discharge of a stream at a hydrometric statjon

[SOURCE: UNESCO/WMO, WMO-No. 385;Section 2 No. 1172]

4.2.5
storm -runoff relation curve
curve|showing the relation between the storm and the corresponding runoff produced by fit

4.2.6
flow-duration curve
curvel showing the percentage of time during which the flow of a stream is equal to or|greater than
given[amounts, regardless of chronological order

[SOURCE: UNESCO/WMO, WMO-No. 385, Section 2 No. 570]

4.3 |Hydrological computation

4.3.1
bench-mark station
observation station that records the hydrometric data which helps in hydrologic computation

4.3.2

typical year

representative year

year that has hydrologic characteristic values close to the design value, along with its spatial and
temporal distribution, which is used as the design basis

4.3.3
hydrologic series
series composed of hydrologic characteristic values in chronological order

© IS0 2019 - All rights reserved 3


https://standardsiso.com/api/?name=0fdb189e0c37b721f1c189027bc0d5a3

IWA 33-1:2019(E)

4.3.4
series representativeness
extent of closeness of statistical property of the selected sample to the overall statistical property

4.3.5
design hydrograph
hydrograph of discharge, etc., at a certain frequency, for design of hydropower plants

4.3.6
reservoir back water

rise in water level upstream of the reservoir along the channel stream, after the reservoir is filled
with water

4.3.7
frequency apalysis
process of ascertaining the statistical parameters and design values of hydrologic ¥ariables| from
the existing|hydrologic data according to the statistical characteristics of a certain hydrolpgical
phenomenon|

4.3.8
return period
recurrence jnterval
long-term avprage time interval between a hydrological event of a specifi¢ magnitude and an evenf with
equal or gredter magnitude

[SOURCE: UNESCO/WMO, WMO-No. 385, Section 2 No. 1234]

4.3.9
design freqyency
frequency ofja certain hydrologic feature used for planning and designing any structure

4.3.10
design annual runoff
annual runoff corresponding to the design standard and its annual distribution

4.3.11
naturalized|computation of runoff
analysis and |computation of runoff.data for that volume of river flow which is influenced by the human
activities in fhe catchment

4.3.12
naturalized|water volume
volume of water to be-cansidered while computing runoff as the river flow decreases or increasg¢s due
to the influence of hunvan activities

4.3.13
annual disttibution of runoff

distribution process of annual runoff by month, ten-day period, or daily

4.3.14
mean annual runoff
long-term average value of annual runoff

4.3.15
design flood
flood adopted for design purposes

Note 1 to entry: It can be the probable maximum flood, the total amount of flood or a flood corresponding to

some adopted frequency of occurrence (e.g. 50, 100, 200 or 500 years), depending on the standard of safety to be
provided.

4 © IS0 2019 - All rights reserved
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4.3.16
probable maximum flood

PMF

flood that can occur under probable maximum precipitation

4.3.17

desig

n flood for construction period

flow value that meets the temporary flood control design parameter during the construction period

5 Terms related to engineering geology

5.1
topog
studyy

5.2

raphy
of all kinds of natural features and forms on the earth surface

geomorphology

studyy
5.3

of all kinds of relief form on the earth surface

geologic structure

formg of deformation or displacement of rock stratum that makeé up the earth crust, under
the edrth’s internal forces

5.4

lithology

comppsition, colour, physicochemical properties and-structure of the rocks that make
formdtion

5.5

hydrogeology

study| of phenomena of change and _movement of groundwater in nature, including
distripution and formation rules, physical properties and chemical composition of §
grourjdwater resources and theirtational utilization, adverse effects of groundwater on
constfuction and mining, and thely' mitigation

5.6

physical geology

ecological processes and phenomena which are produced by the external and internal
earth|and adversely‘affect engineering construction

EXAMPPLE Faults; landslide; collapse; karst; suffosion; earthquake; debris flows; weathering

thaw (

5.7

ollapse;'surface erosion.

the action of

up the rock

broundwater
rroundwater,
engineering

forces of the

by, frost heave;

weatl

hering of a rock mass

process and phenomenon relating to the change in organizational structure, mineral chemical
composition and physical behaviour of a rock mass under the combined action of solar radiation,
temperature variations, wind, water (ice), gas and biological factors

5.8

landslide
phenomenon of rock mass, earth mass or debris moving down a slope under gravity

5.9

rockfall
phenomenon of rock falling abruptly down a steep slope

© IS0 2019 - All rights reserved
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5.10
unloading d

019(E)

eformation

deformation of surface rock and earth mass due to the adjustment of internal stresses caused by
unloading, which occurs either due to natural geologic processes or engineering activity

5.11
creep

phenomenon of surface rock and earth mass moving slowly down a slope

5.12
debris flow
mudflow

sudden flood
area, in most

5.13

reservoir le
phenomenon|
which can re

5.14
reservoir ba
phenomenon|
in the reser
deterioration

5.15
reservoir bg
reservoir ba
phenomenon|

under the efflects of water level changes and wave action in the reservoir, after or during the prog

water filling

5.16
upward ext¢
phenomenon|
sediment, wh

5.17

limit state of sediment depésition in a reservoir

state of resef

5.18
geophysical

method for dletermining the geological structure as part of engineering investigation by obse

carrying a lot of solid matter like sediment and rocks, which takes place in a mountg
cases due to a rainstorm or intense melting of ice and snow

hkage
of water loss from a reservoir through the rocks and earth mass of the reservoir
Sult in a loss of water volume and can also affect the stability of the.dam

Ink immersion

yoir, and resulting in secondary geological hazards_like swampiness, salinizatio
of the foundations of structures

Ink caving
Ink collapse
in which caving of a bank slope occurs due to changes in the stability of the bank

ension of reservoir depositien
where back water is gradually elevated due to the continuous deposition of res
ich causes the reservoit tail silt to develop upstream

voir siltationshaving ceased as it reaches the equilibrium of sediment transport

prospecting

analysing an

inous

basin,

of groundwater level rise in the area surrounding a reseryoir zone due to water storage

h and

slope

ess of

PI'VOIr

rving,

dstudying the differences in the physical properties of different geological bodies,

ind in

combination

5.19
exploratory

with the relevant geological data

drilling

application of the mechanical engineering technology of deep drilling to determine the profile of the
formation and retrieve strata samples to obtain the relevant geological parameters

6 Terms related to hydraulic engineering and energy

6.1
daily regula

ted hydropower plant

regulation of the supply of uniform inflow from the utilizable reservoir capacity, over a day, to handle
the daily power demand of a hydropower plant

© ISO 2019 - All rights reserved
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6.2
annual regulated hydropower plant
hydropower station with reservoir capacity sufficient to regulate the river water volume over a year

6.3

multiyear regulation of hydropower station

hydropower station with sufficient reservoir capacity to store the surplus water over the years in the
reservoir and distribute the water stored in high-flow years over several low-flow years

6.4
non-regulated hydropower plant
hydropower station which operates without a regulating reservoir

6.5
regulated reservoir capacity
usablg reservoir volume from the normal reservoir water level to the dead water/level

6.6
installed capacity
nominal rated generating capacity of all turbine generator units in a hydropower plant

6.7
firm power
firm putput
output of a hydropower plant in the hydrological period within the design dependability

6.8
averdge annual energy output
arithmetic mean value of the hydropower plant’s aithual energy output

6.9
load factor
ratio pf average power demand to peak-power demand for the period being considered

Note 1 to entry: Load factor can be computed on a daily, weekly, monthly or annual basis.

6.10
plant]load factor
ratio pf power generated-te.the maximum possible generation from a hydropower plant

6.11
load forecast
procelss of predicting the load data over a specific period of time in the future, on the premise of
satisfying requirements according to the operational characteristics of the system, decisions on
capadity increases, natural conditions and social influences

6.12
electric power and energy balance
balance of supply and demand of electric power and energy in an electric power system

6.13
normal water level
water level required for meeting the designated use under normal reservoir conditions

6.14
limited level during flood season
upper limit of water level allowed for impounding for utilization during the flood season

Note 1 to entry: Itis also the prime level of regulation when the reservoir is operated for flood control during the
flood season.

© IS0 2019 - All rights reserved 7
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6.15
dead water level
minimum allowed water level to be reached under normal reservoir conditions

6.16
gross head
elevation difference between the water surfaces at the intake and tailrace of a hydroelectric system

6.17

net head
head available for power generation at the turbine, incorporating all head losses in the water conveyance
system, from intake to turbine inlet

6.18
maximum hjead
maximum hdad available for the operation of a unit

6.19
minimum head
minimum hepd available for the operation of a unit

6.20
design head|
minimum hepd available for the rated output of a unit

6.21
arithmetic gqverage head
arithmetic mean of the heads calculated over various time“intervals (e.g. a day, ten days, a nonth)
within a speg¢ified period

6.22
weighted aveerage head
average head calculated for a relatively long operdtional period with the output power as the weight

7 Terms related to hydraulic structure

7.1 Structure type

711
permanent $tructure
structure us¢d during the'operational period of a project

7.1.2
temporary gtructure
structure us¢d-during engineering construction and maintenance periods

7.1.3

main structure

structure serving a major role in the project, which, in the case of an accident, can result in a severe
disaster or seriously influence the benefit of a project

7.1.4
secondary structure
structure with a relatively minor role in the project which has little impact in the case of an incident

7.1.5
water retaining structure
hydraulic structure built to store water and/or raise the water level

8 © IS0 2019 - All rights reserved
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7.1.6
water release structure
hydraulic structure built for releasing surplus water or discharging sediment and ice

7.1.7
water conveyance structure
hydraulic structure built for conveying water

7.1.8
water intake structure
hydraulic structure built for withdrawing the water from the source

7.1.9J

construction diversion structure
cofferldams, diversion tunnels and other hydraulic structures for achieving the constructjon diversion
objectives

7.1.1(
canal structure
hydrdulic structures built on channels

7.1.11
fish passage structure
structure built for the fish to migrate upstream and downstream of the dam

7.2 |Dam

7.2.1
gravity dam
dam donstructed of concrete and/or masonry, which relies on its weight for stability

[SOURCE: ICOLD Dictionary, 41032/4-1]

7.2.2
arch lam
concrgte or masonry dam whichis curved in plan in order to transmit the major part of the water load
to thg abutments

[SOURCE: ICOLD Dictionary, 41034/4-1]

7.2.3
earth-rock-fill dam
dam Wwith thesmain body filled with local materials, including earth, sand, sand gravel,| cobble, rock
blockland decomposed rock

7.2.4
rolled-earth-roek-dam
dam that is filled with earth and rock in layers, where each layer is compacted by rolling

7.2.5

rockfill dam

embankment dam in which more than 50 % of the total volume comprises compacted or dumped
pervious natural or crushed stone

[SOURCE: ICOLD Dictionary, 46006/4-6]

7.2.6
concrete faced rock-fill dam
rock-fill dam having impervious reinforced concrete on the upstream face

© IS0 2019 - All rights reserved 9
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7.2.7

earth dam

earthfill dam

embankment dam in which more than 50 % of the total volume is formed of compacted fine grained
material obtained from a borrow area

[SOURCE: ICOLD Dictionary, 46002/4-6]

7.2.8

weir

barrage

low dam or wall across a stream to raise the upstream water level

Note 1 to entry: It is referred to as a fixed-crest weir when uncontrolled.

7.2.9
dam with hydraulic automatic flap gate
dam where the closing and opening arrangement of gates is regulated by virtue of’the princigles of
lever balancg and rotation, i.e. by a hydraulic automatic controlling arrangement

7.3 Water| gate/sluice

7.3.1

sluice
hydraulic strjucture of medium/low head built on a river or a canal fo control the flow and regulate the
water level by means of a gate

7.3.2
culvert-typ¢ sluice
sluice where|the conveyance culvert is buried under the filling and a gate is installed at the cplvert
entrance

7.3.3
barrage with sluice
sluice built a¢ross a river for regulating the.upstream water level and controlling the flow of the rjver

7.3.4
intake sluic
sluice built af the canal head for*diverting and controlling the inflow rate

A1

7.3.5
sand flushing sluice
sluice used f@r scourifig or washing out the accumulated silt from the reservoir, barrage or desangler

7.3.6
regulating S|luice
check gate
sluice constructed in a river or a canal to regulate the upstream water level

7.4 Spillway

7.4.1
spillway
structure over or through which flood flows are discharged

[SOURCE: ICOLD Dictionary, 81001/8-1]
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7.4.2
chute spillway
steeply sloping spillway channel

[SOURCE: ICOLD Dictionary, 81032/8-1]

7.4.3
side spillway
spillway the crest of which is roughly parallel to the channel immediately downstream of the spillway

[SOURCE: ICOLD Dictionary, 81011/8-1]

74.4
ski jump spillway
spillway chute or conduit at the bottom of which there is a reverse curve which thirews water up into
the aif to dissipate energy at a safe distance from the dam

[SOURCE: ICOLD Dictionary, 81016/8-1]

7.4.5
shaft|spillway
vertidal or inclined shaft into which flood water spills

Note 1 to entry: If the upper part of the shaft is splayed out and tepminates in a circular horizontal weir, this is
termef a bellmouth or morning glory spillway.

[SOURCE: ICOLD Dictionary, 81017/8-1]

7.4.6
siphdn spillway
spillway with one or more siphons built at crestlevel

Note 1 to entry: This type of spillway is sometimes used for providing automatic surface level reglilation within
narroy limits, or when considerable discharge’ capacity is necessary within a short period of time.

[SOURCE: ICOLD Dictionary, 81026/8-1]

7.4.7
energy dissipation by hydraulic jump
energy dissipation method’/in the form of a hydraulic jump for eliminating the surpliis energy of
rapid$ released from the-outsole of release structures, and changing torrent flow into slqw flow to be
conngcted with the downstream flow

74.8
energy dissipation by surface current
energly disSipation method that involves setting up a step-down floor or small flip bucket T the outflow

of relgase structures; this directs the releasing torrent to the superstratum of the downstream flow
and forngsa cpirn] roll onthe bottom

749

trajectory bucket energy dissipation

energy dissipation method that involves setting a trajectory bucket at outflow of release structures,
to direct the releasing torrent to the air and form an aerated jet, which then falls into the downstream
water pillow

7.4.10

stilling basin

hydraulic-jump-energy dissipation facility established downstream of water gates or water release
structures

Note 1 to entry: It is protected by aprons and side walls.
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7.4.11

energy dissipating bucket

bucket-shaped energy dissipating facility established downstream of water gates or water release
structures for underwater jetting flow

7.4.12

baffle sill

continuous sill or tooth-shaped sill established at the end of the downstream apron of a water gate or
water release structure to assist in energy dissipation from a hydraulic jump

7.4.13

baffle bloc
baffle pier
pier-shaped &ssistant energy dissipation structure to improve energy dissipation efficiency

Note 1 to entrj: It is located in the hydraulic-jump energy dissipation pool.

7.4.14

chute block
pier-shaped gssistant energy dissipation structure to improve energy dissipation.efficiency, established
at the toe of the inlet slope section of a hydraulic-jump energy dissipation pool

7.5 Power house

7.5.1
power house
structure required for accommodating a turbine generator unit and its auxiliary equipment, as well as
for their instpllation, maintenance, operation and management services in the hydropower station

7.5.2
power houseg at dam toe
power housel|located close to the toe of the dam.which does not bear the upstream hydraulic pressjure of
the dam directly and is also a power house of special layout

EXAMPLE An overflow-type power house;.a fly-over type power house.

7.5.3
riverbed power house
power house|located in a river gra canal bearing the upstream hydraulic pressure directly

Note 1 to entrj: It is also knownas an in-stream power house.

7.5.4
river-side ppwer house
power housellocated on a river bank which does not bear the upstream hydraulic pressure of th¢ dam
directly

7.5.5
power house within dam
power house located in the cavity of a dam body

7.5.6
underground power house
power house built in the underground cavity of mountains

7.5.7

semi-underground power house

power house built in a pit, having an underground vertical shaft with the top portion exposed above
the surface
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7.5.8
surface power house
power house built on a surface exposed to the atmosphere

7.5.9
control room

structure required for accommodating the instruments, devices and computers for monitoring and

controlling all types of mechanical and electrical equipment for the whole plant

7.5.10
generator floor
generator storey

spacelabove the main machine floor in the power house installed with vertical shaft units

turbipe floor
turbipe storey

spacelbetween the floor of the main machine floor and the spiral casing floor in'a power hg

with Yertical shaft units

7.5.12

spiral casing floor

spiral casing storey

space|between the turbine floor and draft tube top elevation in a power house installed
shaft pnits

draft{tube floor
draft|tube storey

space|between the top elevation and the bottom*elevation of the draft tube in a power ho

with Yertical shaft units

7.5.14
valve|gallery
gallen]y for the installation of the main valve in the lower structure of a power house

7.5.15
runner removal gallery
gallerjy to facilitate the removal of the runner from the turbine

7.5.16
erectjion and service bay
area provideddor the assembly and disassembly of major generating components

7.6 Forebay and penstock

7.6.1
forebay

use installed

with vertical

use installed

water retaining structure required for storage, distribution and connecting the headrace channel or

tunnel to the penstock of the turbine

7.6.2
daily regulation pond

water storage pond built for the daily regulation of water volume to meet the power demand

Note 1 to entry: In some cases, it is also used as the forebay.
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7.6.3
penstock
pipe that conveys water under pressure from the reservoir, forebay or surge chamber, to the turbine

7.6.4
exposed penstock
penstock laid on the supporting structure above ground

7.6.5

underground penstock

penstock buried in the rock mass either with cement mortar or concrete filling between the penstock
wall and surrounding rock

7.6.6
buried penstock
penstock laid in excavated ground and covered with sandy soil

7.6.7
embedded genstock
penstock in the dam body

7.6.8
bifurcation
pipe section at the bifurcation of penstock

Note 1 to entyly: It can be classified as a three-beam bifurcated pipe, spherical bifurcated pipe, shell bifufcated
pipe, crescentjrib reinforced wye piece or hem reinforced branch pipée-

7.6.9
anchor block
block structyre required for fixing the position of a penstock, which mainly bears the different forces
on the penstgck, including water and its own weight'in the longitudinal axis direction

Note 1 to entrj: It maintains the penstock’s stability:

7.6.10

support
supporting sfructure bearing the dead weight of penstock, the weight of water in the penstock and the
friction forcq in longitudinal axis direction

Note 1 to entfy: It can be clagsified as a saddle pier, anchored ring girder support, sliding ring girder support,
roller supportjor rocker-mouyited ring girder support.

7.6.11
expansion jgint
joint providef to{p€rmit longitudinal expansion or contraction due to variations in ambient temperature
or base displpéement, and to permit slight rotation for differential settlements when a penstock passes
through two structures

7.7 Surge chamber

7.71

surge chamber

water storage structure built at the tail of a long-pressure head race, or at the head of a pressure
tailrace, for reducing the water hammer pressure in the penstock and improving the operating
condition of the unit

Note 1 to entry: It can be classified as a cylindrical surge chamber, throttled surge chamber, restricted orifice

surge chamber, double-chamber surge chamber, overflow surge chamber, differential surge chamber, or air
cushion surge chamber.
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7.7.2
surge tank
surge chamber which is built above ground

7.7.3
surge shaft
shaft-type surge chamber which is built underground in whole or in part

7.8 Tailrace structures

7.8.1
tailrgce
discharge channel or tunnel from a turbine before water re-joins the main river channgl

7.8.2
tailrdce platform
servige bridge built on the downstream side of a power house to accommodate,the tail lock hoist

7.9 |Tunnel, culvert and culvert pipe

79.1
hydraulic tunnel
water| passage channel excavated underground in a mountainous area and classified or] the basis of
functjon

EXAMPLE Diversion tunnel; flood-discharge tunnel; pewer tunnel; irrigation tunnel; emptying tunnel;
sedimpnt flushing tunnel.

7.9.2
presgure tunnel

hydrgulic tunnel filled with water where the area around the tunnel wall bears the action of the
hydraulic pressure

7.9.3
free-flow tunnel
hydragulic tunnel partially filled.with water having free surface flow

7.9.4
servife tunnel

servife adit

tunndl used for sef¥icing a power plant or providing access to a hydraulic tunnel

7.9.5

unlined tunnel
hydrl%?llic tunnel having a mostly unlined inner wall

7.9.6
lined tunnel
hydraulic tunnel having an inner wall lined with concrete and steel

7.9.7
culvert
water passage structure having a closed section buried under filled earth

7.9.8
culvert pipe
pipe buried beneath the surface that is usually used as a water conveying pipe
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7.10 Intake

7.10.1

tower intake

deep intake structure built at the head of a hydraulic tunnel for diverting water from a reservoir or the
pipe embedded in a dam, in the form of tower and with gate installed inside to control the flow

7.10.2

shaft intake

intake structure built within a mountainous area having a hydraulic tunnel and in the form of a vertical
shaft with a gate installed inside for controlling the flow

7.10.3

bank-tower fintake
intake strucfure built on a bank side at the head of a hydraulic tunnel for diverting the Wadter from a
reservoir andl in the form of a tower having a gate installed inside to control the flow

7.10.4
inclined intgke
intake structfure built on an artificially excavated slope of a reservoir (or dam'slope) and in the fqrm of
a slide and having a gate installed on a rail to control the water flow

7.10.5
inclined-pipe inlet
tubular intake structure inclined on the upstream slope of an,earth and rock-fill dam or the|bank
slope of a regervoir, having control gates installed at different glevations within the variation range of
reservoir wafer levels

7.10.6
multilevel i:lllet
intake structiure which can divert water selectively«from a reservoir at different water levels

7.10.7
grated intake

Tyroler intake
barrage intake and engineering facility intwhich the gallery is built in the flooded dam for water intake,
preventing the entry of large-sized sediment into the canal

7.10.8
siphon intaie
intake and efpgineering facility in which water is diverted from the source through siphonic actio

—

7.11 Sediment mandagement facility

7111
sedimentatiornbasin
silting basin
desilting basin
structure used to settle sediment with particle diameter larger than the design sedimentation diameter
from a sediment-laden flow

Note 1 to entry: It reduces sediment concentration in the flow and can be classified as a hydraulic flushing
sedimentation basin, a mechanical cleaning sedimentation basin, an intermittent flushing sedimentation basin,
a sand sedimentation strip canal, a curved sedimentation basin or a continuous flushing sedimentation basin.

7.11.2

sand-guide sill

structure constructed in front of the water intake for controlling the motion and direction of bed load
by generating a partial artificial transverse circulating flow
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7.11.3

sand-guide channel

vortex tube

slot-type structure built at the bottom of a channel to intercept and remove the bed load

8 Terms related to engineering construction

8.1 Diversion

8.1.1

Constt uctiom diversion
engineering measures taken for diverting water from the working area while constructiofifis in process,
eitheif through a natural river or channel or through an artificial release structure in‘accorjdance with a
preddtermined plan in order to meet the construction conditions for the structune

8.1.2
openichannel diversion
diversion procedure for diverting a river to a downstream area through.an open channel

8.1.3
culvert diversion
diversion procedure for diverting a river to a downstream are@through a culvert

8.1.4
bottom outlet diversion
diversion procedure in which a river is diverted tora downstream area through a tgmporary or
permpnent bottom outlet in the dam body

8.1.5
dam-gap diversion
diversion procedure in which the water jis released during the construction period thHrough a gap
reseryed in the dam body

8.1.6
tunne¢l diversion
diversion procedure for diverting river water to a downstream area through a tunnel

8.1.7
plugging of diversion‘opening
work pf plugging adiversion opening which has completed its diversion task

8.2 |Closure

8.2.1
rivericlgsure
engineering measures taken for intercepting the river to divert the flow to a predetermined channel in
order to facilitate the construction or maintenance of the structure

8.2.2
closure dyke
permeable weir body formed in the bank-off advancing process

8.2.3

closure gap

flow passage gap formed after the water passage section is taken by the closure dyke during the river
closure process
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8.2.4

019(E)

bed protection for closure
measures taken to protect and reinforce the riverbed foundation in advance; this prevents the riverbed
being undermined during the closure process

8.2.5

end-dump closure
closure process in which the closure materials are dumped from one bank or both banks of the river or
channel until the flow is totally closed

8.2.6
full width ri

ing closure

closure proc

ess in which the closure materials are dumped along the entire axis of a closurecdy

that the closuire dyke rises up in a balanced manner until it is above the water level

8.3 Coffen

8.3.1
cofferdam
temporary d
a tunnel, culy

dam

hm to divert water from the worksite (of a diversion dam or other ih-river structure),
rert or ditch as appropriate, to enclose a portion of riverbed that'can then be dewate

allow foundation preparation

8.3.2

overflow co
cofferdam w
it from being

8.3.3
earth-rock-1
cofferdam w

8.3.4
concrete cof
cofferdam w

8.3.5

[fferdam
hich allows water overflow from a weir crest undétcertain conditions in order to pr
damaged

ill cofferdam
hich is filled mainly with earth and rock'material

ferdam
hich is built with cast-in-placeconcrete

steel sheet-pile cofferdam

cofferdam w
steel sheet pi

8.3.6
longitudina
cofferdam al

8.3.7

hich is formed using a single-row, double-row or lattice structure, composed of s
les and filled with/sand gravel and earth

cofferdam
bng the'water flow direction during stage diversion construction

ke so

using
red to

event

becial

transversal

cofferdam

cofferdam intercepting the river or the upstream/downstream cofferdam with an axis essentially
vertical to the flow direction during stage diversion construction and which is connected to the
longitudinal cofferdam

8.4 Pitdrainage

8.4.1

drainage sump
facility with a certain volume and depth, provided to collect and drain water from a foundation pit

18
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9 Terms related to hydraulic machinery
9.1 Hydraulic turbines

9.1.1 Types of hydraulic turbine

9.1.1.1

reaction turbine

turbine in which only part of the available hydraulic energy is converted into kinetic energy at the inlet
of the runner

Note 1 to entry: According to the flow direction at the runner, it is classified as a Francis turbi|ne, Axial flow
turbinle, Deriaz turbine or Tubular turbine.

[SOURCE: IEC/TR 61364:1999, 4.4.1]

9.1.1.

Frangis turbine
radiall-axial flow turbine
reactjon turbine with meridional flow which is approximately radial between, usually adjystable, guide
vaned and gradually changes direction inside the fixed runner blades-so that the flow approaches axial
flow 4t the outlet of the runner

[SOURCE: IEC/TR 61364:1999, 4.4.1.1]

9.1.1.3
axiallflow turbine
reaction turbine having approximately axial meridignal flow between the runner blades

[SOURCE: IEC/TR 61364:1999, 4.4.1.3]

9.1.1.

propeller turbine
axial furbine with radial inflow to the guide vanes, usually with a vertical shaft and an elb¢w draft tube
with gdjustable guide vanes and fixed runner blades, single-regulated

[SOURCE: IEC/TR 61364:1999, 4.4.1.3.1]

9.1.1.

Kaplgn turbine
axial furbine withradial inflow to the guide vanes, usually with a vertical shaft and an elbow draft tube
with gdjustable guide vanes and adjustable runner blades, double-regulated

[SOURCE: IEE€ATR 61364:1999, 4.4.1.3.1]
9.1.1.

diag natturbine

reaction turbine with a radial or diagonal flow to guide vanes and diagonal inflow to the runner

Note 1 to entry: Guide vanes may be adjustable or fixed, and the runner blades may be adjustable or fixed.
[SOURCE: IEC/TR 61364:1999, 4.4.1.2]

9.1.1.7

tubular turbine

straight-flow turbine

axial turbine with axial or diagonal inflow to the guide vanes, usually with a horizontal or inclined shaft

Note 1 to entry: The unit may be double, single or non-regulated.
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Note 2 to entry: According to the layout form of the generator, it is classified as a rim-generator turbine, bulb
turbine, pit turbine or shaft-extension-type tubular turbine.

[SOURCE: IEC/TR 61364:1999, 4.4.1.3.2]

9.1.1.8

rim-generator turbine
tubular turbine in which the generator rotor is placed on the outer edge of the runner blade and the
generator stator is fixed on the support around the outer surface of the flow passage

[SOURCE: IEC/TR 61364:1999, Figure 5]

9.1.1.9
bulb turbing
tubular turb

Note 1 to entr
[SOURCE: IE

9.1.1.10
pit turbine
tubular turbi

Note 1 to entr
Note 2 to entr
[SOURCE: IE
9.1.1.11

S-type turbine

shaft-extens
tubular turbf

Note 1 to entr]
an externally

[SOURCE: IE

9.1.1.12
impulse-typ
turbine in w
the nozzle

Note 1 to entr
the nozzle act
turbine.

A1 4

ne in which the generator is housed in a bulb in the water passage

: The unit may be directly driven or equipped with a gear box.

[/TR 61364:1999, Figure 3]

ne in which the generator is housed in a pit in the water passage
: The generator is most frequently connected to the turbine sHaft through a gear box.

: The pit allows direct dismantling of the generator and the gear box from above.

[/ TR 61364:1999, Figure 4]

ion-type tubular turbine
ne in which the generator is placed ©ut of the S-shaped water passage

y: The S-type unit is characterized by turbine with an S-shaped water passage. The turbine
mounted generator which may:.be driven directly or by a gear box.

[/TR 61364:1999, 4.4.1.8.2]

e turbine
hich the available hydraulic energy is fully converted into kinetic energy at the ou

y: Flowsregulation is by means of one or more nozzles. According to the modes of water floy
ngonthe runner, it may be classified as a bucket type turbine, inclined-jet turbine or a cros

drives

let of

vy from
s flow

[SOURCE: IEC/TR 61364:1999, 4.4.2]

9.1.1.13
bucket-type
Pelton turbi

turbine
ne

impulse turbine in which the runner has double-bowl buckets and the nozzle axes are located in the
plane of symmetry of the buckets

[SOURCE: IEC/TR 61364:1999, 4.4.2.1]
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9.1.1.14

inclined-jet turbine

Turgo turbine

impulse turbine in which the runner has single bowl buckets

Note 1 to entry: Nozzle axes are inclined to the plane of the runner
[SOURCE: IEC/TR 61364:1999, 4.4.2.2]

9.1.1.15
crossflow turbine
action turbine with a very small degree of reaction

Note 1 to entry: The flow crosses the runner twice perpendicularly to its axis of rotation and)the runner blades
are arfanged cylindrically.

[SOURCE: IEC/TR 61364:1999, 4.4.3]

9.1.1.116

Deridz turbine
mach]ne characterized by diagonal flow between the stay vanes, guide.vanes and runnef blades, and
whicl may have adjustable guide vanes and runner blades

CE: IEC/TR 61364:1999, 4.4.1.2]

turbipe driven by the vortex that forms in a vertical ¢ylindrical tank with a round orifice jpt its bottom
whenlit receives a flow of water from a canal at a tangent to the top of the cylinder

9.1.1./18
hydr¢ kinetic turbine
turbipe using the kinetic energy of flowingiwater in a river or canal to produce electrical gower

9.1.1.19

screw turbine
turbipe in which the water entefsthe screw at the top and the weight of the water pushes ¢n the helical
flightp allowing the water to fall to the lower level and causing the screw to rotate

9.1.1.20

in-pipe turbine
turbipe that is actuated by fluid moving through the pipeline and which leaves usable fluid pressure
downstream of thé.turbine

9.1.1.21
pump asduibine
singlg machine designed to operate at one time as a turbine and at another time as a pump

9.1.1.22

Darrieus turbine

water turbine with three or more vertical straight blades with a hydrodynamic cross section rotating
on a vertical axis

Note 1 to entry: It is suitable for extraction of kinetic energy from free-flowing water in a natural stream or
canal. The axis is attached to an upper electric generator out of the water flow. It is similar to the device of the
same name used as a wind turbine

9.1.1.23
vertical shaft turbine
turbine with the main shaft laid out vertically
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9.1.1.24
horizontal shaft turbine
turbine with the main shaft laid out horizontally

9.1.1.25
inclined shaft turbine
turbine with the intersection between the main shaft and horizontal plane more than 0° and less than 90°

9.1.2 Turbine parameters and turbine characteristics

9.1.2.1
rated value
rating
parameters ¢f a turbine used to characterize turbine performance under certain working conditipns

9.1.2.2
turbine net head
total head of|difference of the turbine between inlet and outlet sections during normal operation

9.1.2.3
rated head
minimum nef head required for a turbine to generate its rated power at.its rated speed

9.1.24
design head|of turbine
net head of afturbine operating at its highest efficiency

9.1.2.5
turbine disdharge
volume of wdter flowing into a turbine inlet per unit time

9.1.2.6
rated dischgrge
flow requirel by a turbine to generate its rated power at rated head and rated speed

9.1.2.7
unit discharge
flow passing|the turbine having atunner of 1m diameter at 1m head

9.1.2.8
no-load disdharge of turbine
flow when the output pewer of the unit is zero where a turbine is rotating at its rated speed

9.1.2.9
rated speed
stable speed|ofia turbine selected during design

9.1.2.10
unit speed
rotating speed of a turbine having a 1m nominal runner diameter, operated at 1m head

9.1.2.11
runaway speed
maximum rotating speed when a turbine goes out of control and the load at the shaft end is zero

9.1.2.12

turbine input power

hydraulic power transmitted to the runner by the flow of water from the inlet to the outlet of a
turbine runner
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9.1.2.13
turbine output power
mechanical power generated by the main shaft of a turbine

9.1.2.14
rated output power of a turbine
continuous output power of a turbine generated at rated head and at rated speed

9.1.2.15

maximum output power of a turbine

maximum power that a turbine can safely generate at rated speed and within the specified operating
head and discharge range

9.1.2/16
turbipe efficiency
ratio pf output power to input power of a turbine

9.1.2117
weighted average efficiency
weighted average of efficiency within a specified operating range

9.1.2/18

optinum efficiency of a turbine
maximum efficiency of a turbine
efficigncy of a turbine obtained under optimal working conditions, i.e. maximum efficiency

9.1.219
cavitation erosion of a turbine
matertial damage to the flow surface of a turbine caused by cavitation

9.1.220

cavitation
hydr;j:llic phenomenon whereby liquid\gasifies at low pressure and the vapour bubbles form and
collagse virtually instantaneously causing a hydraulic shock to the containing structure

9.1.221
cavitItion coefficient of a turbine
dimensionless coefficient denoting the conditions and properties of turbine cavitation

9.1.222

plant|cavitation cogefficient
cavitdtion coefficient'under the operating conditions of a plant; this was formerly known gs the "device
cavitdtion coefficient” or "the plant device cavitation coefficient"

9.1.223

presgure‘beat
recipwmwd@mﬂmmg&mmwmg val

9.1.2.24

hydraulic resonance

oscillation in the hydraulic system at which the frequency of periodic hydrodynamic disturbance is
consistent with the natural frequency of the hydraulic or mechanical system of the unit

9.1.2.25

static suction head

elevation difference between the cavitation datum and the tailwater level as specified for a reaction
turbine
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9.1.2.26

static discharging head of an impulse turbine

height from the pitch plane of the runner to the maximum design tailwater level for a vertical shaft
impact turbine; height from the lowest point of pitch diameter of the runner to the maximum design
tailwater level for a horizontal-shaft impact turbine

9.1.2.27
setting elevation of a turbine
sea level elevation of a horizontal surface which is used as the datum for the installation of a turbine

Note 1 to entry: For a vertical reaction turbine, it is the central elevation of the guide vane. For a vertical impulse
turbine, it is the nozzle centre elevation. For a horizontal turbine, it is the central elevation of the main shaft.

9.1.2.28
operating cgndition
operating cophditions determined by rotational speed, head, flow rate and output power

9.1.2.29
optimum op
turbine oper

erating condition
hting conditions required for optimal efficiency

9.1.2.30

on-cam operating condition

operating co

Note 1 to entr
condition in W
for water-bucl

9.1.2.31
rated condit
standard op
parameters

9.1.2.32
hydraulic th
water thrus
force acting

9.1.2.33
specific spe
speed of a gg
unit of head

9.1.2.34
model test d

nditions in which the guide vane and blade are coordinated for optimal performance

: For axial flow or Deriaz turbines, whose guide vane and*totor blade can be adjusted, the ope
hich the number of nozzles and injection needle stroke’are coordinated for optimal perfor
ret and inclined-jet turbine.

ion
brating conditions determined according to the design requirements and given

rust
£
n the runner of a turbine’/in the direction of the main shaft

bd of turbine

one metre)

f turbine

rating
mance

rated

ometricallySimilar turbine which would produce a unit of power (one kilowatt) under a

characteristic'test carried out on the model for determining prototype performance

EXAMPLE
9.1.2.35

Energy (or efficiency) test; cavitation test; runaway test; stability test; dynamic characteristic test.

combined characteristic curve
set of equivalent curves which are drawn in the coordinate system of unit flow and unit speed and
provide the efficiency, cavitation coefficient, guide vane opening, runner blade angle and pressure

fluctuation o

9.1.2.36

f geometrically similar models, as well as the output power limit line

performance curve
set of equivalent curves which are drawn in the coordinate system of output power and head

Note 1 to entry: The output power limit line represents the prototype turbine efficiency, suction height, pressure
fluctuation, guide vane opening and runner blade angle given in the diameter and rated speed of a runner.

24
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9.1.2.37
runaway speed curve

relation curve drawn between the coordinate system of the guide vane opening and unit runaway speed

9.2 Hydro turbine generator

9.2.1 Types of hydro turbine generator

9.2.1.1
vertical-shaft generator
generator whose main shaft is arranged vertically

9.2.12
suspénded-type generator
vertidal shaft generator whose thrust bearing is located above the rotor of the generator

9.2.13
umbrjella-type generator
vertidal shaft generator whose thrust bearing is located below the rotot-of the generator

9.2.1
horizontal-shaft generator
generptor whose main shaft is arranged horizontally

9.2.15
bulb-type generator
generptor mounted inside a bulb in the flow passage,ofa straight-flow type turbine

9.2.2| Parameters of a hydro turbine generator

9.2.2{1
synchronous speed

rotation speed of a generator determined by the frequency of the generator power supplj

the nimber of magnetic poles of the generator

9.2.242
no-lopd

operating conditions wherg the unit operates at rated speed and the generator has zero pd

9.2.213
moment of inertia
measyirementofithe inertia of the unit rotating parts spinning around a shaft

9.2.214
insulation grade
—raatarial

y system and

wer output

d flhaoot o ictano £ caalodi o 13 A oot o i dio o
egr\, ortrcarresrstanteorrsuratgraterars oSt o tOT v ITTOTITE S

9.2.2.5
short-circuit ratio

ratio of the exciting current required by no-load rated voltage, when the generator is operated at rated
speed, to the exciting current required by stable rated current which is generated from a symmetrical

short-circuit
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9.3 Hydro turbine governing system

9.3.1

electro-hydraulic governor

governor which detects control parameters and stability, and which provides feedback through signals
using electronic methods

Note 1 to entry: After electrical synthesis and amplification, the governor can drive the servomotor of a turbine
through an electrical conversion and hydraulic amplification system.

9.3.2
microcomputer-based governor

electro-hydrjulic governor used to measure, transform and process, using an industrial microcenjputer
as the core

9.3.3
double regullating governor
governor which can adjust both the guide vane and runner blades of a turbine oa jet needle and
deflector at the same time

9.3.4
proportiongl-integral governor
PI governor
governor whjch carries out proportional-integral regulation

9.3.5
proportiongl-integral-derivative governor
PID governdgr
governor whjch carries out proportional-integral-derivative regulation

9.3.6
oil pressure|{unit
device which supplies pressurized oil to a speed.control system and hydraulic operation valve

Note 1 to entfy: The unit is generally composed of a pressure oil tank, return oil tank, pressure oil punjp and
other accessofies.

9.3.7
bladder-typle energy accumulator
energy storage device in a hydrawlic pneumatic system which is usually filled with nitrogen

9.4 O0il, campressed air and cooling water supply systems

9.4.1 Oil system

9.4.1.1
turbine oil system

system which supplies lubricating and operating oil to the operating system of the bearing, governing
system and inlet and outlet valve of a unit; a turbine oil system is capable of carrying out general oil
quality treatment

9.4.1.2
insulating oil system
system that supplies insulation and arc extinguishing oil to transformers and oil circuit breakers
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9.4.1.3

press filter

oil cleaning machine which consists of a filter bed (including a filter plate, filter frame, filter paper and
oil tray), gear oil pump and safety valve; a press filter is used for filtering turbine oil or insulating oil to
remove mechanical impurities and absorb small amounts of water

Note 1 to entry: A press filter is also known as an oil separator.

9.4.1.4

oil filter

oil purifier

device in an oil system responsible for removing impurities from oil

9.4.1.6
oil accumulator
contajner used for storing turbine oil or insulating oil, which is classified, according to its purpose, as a
clean|oil tank, a running oil tank, a dirty oil tank or a waste oil tank

9.4.2| Compressed air system

9.4.211
air cqmpressor
mach]ne that compresses free air (from the atmosphere) to therequired pressure

9.4.22
air-c¢oled compressor
air compressor which distributes the heat generated:during the process of air compressign directly to
the afmosphere through a radiator provided outside‘the piston cylinder

9.4.2]3

water-cooled compressor
air cogmpressor which takes away the heat'generated during air compression through thie continuous
flow gf cooled water in a water jacketand special cooler

9.4.24
compressed air tank
presspire container for storing compressed air

9.4.2{5
air-wjater separator
device used for separating water and oil particles by changing the direction and speed of compressed air

9.4.3| Watersupplying and discharging system

9.4.311
coolingwater
water flow which can absorb heat from a heating device and carry it away

9.4.3.2
lubricating water
water flow which lubricates and cools relative moving parts with small gaps between them

9.4.3.3

water filter

water strainer

device that prevents the entry of objects such as weeds

9.4.3.4
pressure reducing device
device used for reducing high water (oil, or air) pressure to the required working pressure
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9.4.3.5

water supply by gravity flow

water supply method using the natural head of a hydropower plant to guarantee the water pressure for
a water supply system

9.4.3.6

water supply by gravity flow with pressure reducing device

water supply method by gravity flow with the installation of pressure relief devices in the water supply
system to handle the excess pressure heads over the specified water pressure value

9.4.3.7
water feed hy pump
water supplyl method in which water pressure and water quantity are supplied by a pump

9.4.3.8
composite water feed
water supply method by combination of a natural-flow (pressure reduction) supply niéthod and gump-
water supply method

9.4.3.9
main water supply
water supply] provided for cooling of mechanical and electrical equipmentunder normal conditions

9.4.3.10
standby water supply
additional water supply required for the cooling of mechanical and electrical equipment when thg main
water supply]is disconnected

9.4.3.11
service drainage system
drainage sysfem used to remove accumulated waterrom a unit; it also serves as the water convelyance
system for tHe power station during the unit’s maintenance period

9.4.3.12
leak drainage system
drainage sysfem used to remove leakage from plant and equipment

9.5 Valve

9.5.1
main shut-off valve
valve that may be used to:

— isolate the machine from a conduit

— shut off 4 €onduit in case of emergency

— temporarily regulate non-regulated machines
[SOURCE: IEC/TR 61364:1999, 4.7.1]

9.5.2
butterfly valve
valve with a solid or lattice type disc pivoting around a diameter or an axis close to it

[SOURCE: IEC/TR 61364:1999, 4.7.1.1]
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9.5.3

spherical valve

valve with a hollow spherical plug pivoting around a diameter and which, when open, forms an
unobstructed continuation of the conduit

[SOURCE: IEC/TR 61364:1999, 4.7.1.2]

9.5.4
gate valve
valve with a closing gate, generally sliding perpendicularly to the direction of flow

[SOURCE: IEC/TR 61364:1999, 4.7.1.3]

9.5.5
cylindrical valve

ring gate

valve[with a cylindrical gate which moves along the axis of the cylinder

[SOURCE: IEC/TR 61364:1999, 4.7.1.4]

9.5.6
needle valve
valve|with a plug which moves in an axial direction, the discharge hormally flowing into the conduit

[SOURCE: IEC/TR 61364:1999, 4.7.1.5]

9.5.7
presgqure reducing valve
throtgle valve

valvelthat can be decompressed to maintain a constant outlet pressure or vary it within a ¢ertain range
whenl|the inlet pressure of the valve is higher than the pressure required by equipment behind the valve

9.6 [Installation and testing of turbine generator units

9.6.1
stati¢ balancing
process whereby the mass distribution of a rotating component is regulated to ensurg that, in the
non-rptating state, the deyiation of the centre of gravity relative to the geometric centre[is within the
allowhpble range

9.6.2
dynamic balancing
procelss whereby the mass distribution of rotating components is regulated to ensurg that, in the
rotating statesthe unbalance force and couple is within the allowable range

9.6.3
datum-axis
vertical or horizontal centre line used as a reference level for installation during unit installation

9.6.4

shaft runout

difference between a maximum and minimum reading measured by an indicator fixed on the
circumference; the readings are recorded each time the actual axis rotates once around the reference
axis (with no axial movement)

9.6.5

alignment of shaft

process whereby the direction and position of the axes of rotating components or parts are checked
and adjusted to ensure that the technical requirements are met
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barring

019(E)

process whereby the unit's rotating parts are driven to rotate at low speed in order to align the axis of

its shaft

9.6.7
load test

test conducted to check whether a unit, under various specified load conditions, has abnormal vibration,
pendulum, oil leakage, water leakage, noise, excessive bearing temperature rise, and can operate in safe

continuous o

9.6.8

peration

efficiency tdst

test require
operating co

9.6.9
vibration te

for measuring the output power, flow rate and water head of a unit under-vg
hditions to determine its efficiency

5t

test required for measuring vibration frequency and amplitude characteristics ‘of a unit caus

hydraulic, m

9.6.10
no-load test
performance

9.6.11

load-rejecti
load-shutdo|
test carried
auxiliary eqy

Note 1 to entr
of a unit.

9.6.12

test run
preliminary
manufacturi
meet the spe

10 Terms

10.1 Gate

10.1.1
gate

echanical, electrical or synthetic factors

test of a hydraulic unit under a no-load condition

bn test

wn test

out to determine whether the operation @f the control mechanism, main engin
ipment is safe and reliable when a hydraulic unit is under load rejection

y: The test also measures the rise in water hammer pressure and the increase in rotational

Acceptance test carried out after the installation of a hydraulic unit to check the

cified requirements

related to‘hydro mechanical structure

\rious

ed by

e and

speed

unit's

ng and installation quality, as well as to determine whether the operational condjitions

water retaining structure arranged at the through-flow orifice of a hydraulic structure which is
operational and movable

10.1.2

emersed gate

gate whose to

10.1.3

p is above the water level without a water stop

submerged gate

gate whose to

30

p is submerged in water with a water stop installed on the top of the gate
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10.1.4

main gate

service gate

gate that performs the main work and opens and closes when moving water

10.1.5
emergency gate
gate that cuts off the flow in order to treat or prevent accidents occurring in a downstream water channel

10.1.6
quick shut-off gate
emergency gate whi

g3 er pipe breaks
or unjt runs away

gate which opens and closes in static water; used for retaining water. ‘temporarily during the
mainflenance of hydraulic structures, working gates and their gate slots

10.1

tailwpter gate

radiall gate
Taintler gate
gate which rotates around a horizental pivot axis and has an arc baffle during opening and closing

10.1.12
sliding gate
plane|gate mounted on slides or sliding blocks on the side of columns

10.1.13
stoplpg
simple water gate with several horizontal beams superimposed in the closed orifice of th¢ gate groove
wher¢ the orifice is sealed

10.1.14
floatine-bulkhead gate

gate that can float and sink in water by filling and draining water within the enclosed box of the gate

10.1.15
flap gate
rectangular gate which pivots at its top or bottom, usually located in the draft tube

[SOURCE: IEC/TR 61364:1999, 4.7.1.7]

10.2 Trash rack and trash-removal device

10.2.1

trash rack

structure used to prevent the entry of trash and floating objects in the diversion channel and penstock
intake
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10.2.2
trashrack cleaning machine
mechanical equipment for removing the deposit on the surface of a trash rack

EXAMPLE Toothed-harrow-type cleaning machine; rotary-grille-type cleaning machine; hydraulic-grab-
type cleaning machine; pressure-trash-harrow-type cleaning machine.

10.3 Hoist and crane

10.3.1

hoist

machine used-foropeningand-closingthe gate
10.3.2

fixed winch|hoist
machine whigh uses a wire rope as a traction piece that rotates around a reel to lift the gate

10.3.3
hydraulic hgist
machine whigch opens and closes the gate using oil pressure in the oil pressure'system

10.3.4
screw hoist
machine which opens and closes the gate by using the lifting screw rob of the drive mechanism

10.3.5
gantry hois
lifting machipe which has a portal frame and is capable of moving along a track

10.3.6
platform hojst
winding hoigt installed on a carrier and which is miovable

10.3.7
bridge cran
hoisting machinery with a bridge struetute and capable of moving along a track

11 Terms pelated to electrieal system

11.1 Systemp operatiommode

1111

minimum operation'mode

system opergtiofi mode in which the generation output, voltage level and network structure (including
the groundingieutral point of the transformer) meets the minimum load demand Tl

Note 1 to entry: In setting the calculation of relay protection, it refers to the operation mode in which the short-
circuit current flowing through the relay protection device is the minimum when the system is at minimum load
over a long time and the system's equivalent impedance is at maximum.

11.1.2

maximum operation mode

system operation mode in which generation output, voltage level and network structure (including the
grounding point of neutral point of the transformer) meet the maximum load demand

Note 1 to entry: In setting the calculation of relay protection, it refers to the operation mode in which the short-

circuit current flowing through the relay protection device is at maximum when the equivalent impedance of the
system is at minimum under the above conditions.
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11.1.3

accident operation mode

special operation mode adopted to ensure safe power supply to users in the case of a syst
accident

11.2 Main electrical connection

11.2.1

main electrical connection

connection mode used to connect the main electrical equipment of a power plant and su
generators, switchgear, busbars and transformers) in a certain sequence

em failure or

bstation (e.g.

11.2.3&

transformer-line unit connection

conngction mode in which a transformer is connected to a line directly (without pas
busb4dr) by a circuit breaker and isolation switch

11.2.3
unit ¢gonnection; generator-transformer unit connection

conngction mode in which the generator is connected directly (viakah isolation switch
er and the corresponding isolation switch) to the transformer as a unit, and the pow

conngction mode in which multiple generators are conuécted to a transformer as one uni
breaker and an isolation switch

11.2.
combjined generator-transformer unit connection
conngction mode in which multiple generator<transformer units are connected together

11.2.6
single-bus connection

conngction mode in which each incoming and outgoing line is connected to a bus via a ci
and ajbus isolation switch

Note 1 to entry: When the buis is segmented with a section-breaker, it is called a single-bus section|
another bypass bus is connécted via a bypass breaker, it is called a single-bus connection with byp

11.2.7
doubje-bus connection

conngction in‘which each loop is connected to either of the two buses via a circuit bred
optiohal iselation switches

Note 1Jto-entry: When a working bus is segmented with a section-breaker, it is called a double-bus secti

sing through

or a circuit
er is fed into

[ via a circuit

rcuit breaker

connection; if
ass.

ker and two

bn connection;

if another Dypass Dus Is connected Via a bypass breaker, 1U 1S called a double-bus connection with byp

11.2.8
bridge connection

ass.

connection in which two sets of transformers are connected to the line groups by a circuit breaker as

the bridge

Note 1 to entry: When the bridge circuit breaker is located inside or outside of the transformer

-circuit group

breaker, it is sometimes referred to as an inner bridge connection or an outer bridge connection, respectively.
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11.3 Transformer

11.3.1
main transformer
major transformer used to transmit power for the power plant or substation

11.3.2

three-winding transformer

single-phase or three-phase transformers with one primary winding and two secondary windings; the
three windings are usually called high-voltage, medium-voltage and low-voltage windings

11.3.3

interconnedting transformer
transformer fused to connect two different transmission systems in a substation or power plarit} each
side can be ufed as the primary side or the secondary side, according to the change in power flow

11.34

auto-transf¢ormer
transformer whose primary and secondary windings have a common part and Both have magnetic, as
well as direct, electrical connections

11.3.5
oil immersed transformer
transformer whose core and windings are impregnated with oil

11.3.6
dry-type trgdnsformer
transformer whose core and windings are not impregnated\with oil

11.3.7
transformey tapping
tap on a coil pf a transformer used to change the voltage ratio

11.3.8

on-load tap{changer
device suitable for operating a transfermer under excitation or load and used to change thg split
connection plosition of transformer windings

11.3.9

impedance yoltage of transformer
short-circuif voltage of transformer
voltage which when applied at the rated frequency to the line terminals of the winding on one dide of
the polyphase transfornier or the single-phase transformer would make the rated current flow through
the terminal$ of the:other side of the winding which is short-circuited

Note 1 to ent Yz For multl -winding transformers it is defmed as the voltage at rated frequency Whlch when

¢ phase
transformer would cause the rated current equlvalent to the minimum power of the pair to flow through the
winding on the other side of the pair which is short-circuited.

11.3.10

no-load loss of transformer

active power absorbed by a transformer when the winding on one side of the transformer is open and
the rated voltage at the rated frequency is applied to the winding on the other side

11.3.11

load loss of transformer

active power absorbed by a transformer when the winding on one side of the transformer is short-
circuited and voltage is applied to the winding on the other side at the rated frequency to make the
rated current flow through it
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11.3.12

rated power of transformer

transformer rating

apparent power in the design of a transformer (parallel reactance or arc-suppression coil) which is
guaranteed by the manufacturer and used as the test basis

Note 1 to entry: The two windings of the double-winding transformer have the same rated power.

Note 2 to entry: For multi-winding transformers, the rated power of each winding needs to be provided.

11.4 Switchgear installation

11.4.1 Switching device

11.4.1.1

circuft breaker
switches that connect and disconnect high-voltage circuits and have the ability to disconnect short-
circuit currents

11.4.1.2

low o}l circuit breaker
circuit breaker used to extinguish the electric arc between the switch contacts when there|is little oil in
the cqntainer

11.4.1.3
vacuum circuit breaker
circuit breaker whose contact disconnects in a high vacuum bubble

11.4.1.4

sulfuf hexafluoride gas circuit breaker
SF, gas circuit breaker

circuit breaker which uses sulfur hexafluoride gas as an insulating and arc-suppression mpdium

11.4.1.5
load switch
switch that connects and discennects a circuit, with the ability to disconnect the load current

necting switch
switch that connects*and disconnects a no-load circuit

Note 1 to entry:\This switch has no arc-suppression structure and only acts as electrical isolation

11.4.1.7
earth switch
switch (generally connected to an isolating switch) that is installed to ensure the safety of the working
operator by earthing the inspected electrical equipment or lines directly

11.4.1.8

high-voltage aggregated switchgear

complete set of electrical distribution devices used to assemble a high-voltage circuit breaker, isolating
switch, transformer and its control, measurement signal and protection equipment in a metal cabinet
according to the requirements of the main connection, and which can complete the functions of control,
measurement and protection of the opening and closing of an electrical circuit

11.4.19

reactor

electrical apparatus used in a circuit or power system because of its inductance and which is connected
in parallel
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current-limiting reactor
reactor connected in series and used to limit the current when the system fails

11.4.1.11

neutral-earthing reactor
current-limiting reactor that is connected between the system neutral point and the ground in order to
limit the earth current at times of system failure

11.4.1.12
arc-suppres
single-phase

sion coil
reactor connected between the neutral point of an unearthed system and the gro

nd to

compensate

11.4.1.13
fuse
electrical apj
exceeds the

11.4.2 Tran
11.4.2.1

'he capacitive current to the ground in the case of a single-phase earthing fault

paratus that disconnects a circuit by melting the wire with its own heat When the ct
pecified value

sformers for measurement and protection

current transformer

electromagn
primary curi

Note 1 to entr

11.4.2.2

btic induction converter equipment whose secondary current is directly proportional
ent in normal use with the phase difference close to Zexro and when the connection is c

7: The secondary current can be used by instruments‘and relays.

potential transformer

electromagn
the primary
connection i

Note 1 to entr

11.4.2.3

poltage in normal use with the phasedifference close to zero and when the direction
correct

/: The secondary voltage can beused by instruments and relays.

combined tjansformer

electromagn
same enclosy

btic induction converter composed of a current-voltage transformer and installed
re

11.4.3 Bus and cable

11.4.3.1
bus-bar

irrent

to the
brrect

btic induction converter equipment whose secondary voltage is essentially proportional to

of the

n the

bus

wire (conduc

11.4.3.2
power cable

tor) that collects and distributes incoming and outgoing wire (conductor)

cable for power transmission and distribution

11.4.3.3

control cable
small current cable for measurement, control, protection and signal; usually a multi-core cable
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11.5 Excitation system

11.5.1
excitation system

system that provides a special power supply for the excitation of a synchronous generator and its

circuit, detection and protection control equipment and an automatic device system

11.5.2
SCR excitation system
thyristor excitation

excitation system Whlch uses a Silicon- Control Rectlfler [SCR) rectlfylng element to change the output

excitdtion system which supplies excitation current to the main engine afterrectificatior
excitgr coaxial, with the main engine as the power supply

11.5.4

autorpatic excitation controller

autorpatic voltage regulator

regulating device which automatically~\regulates the excitation current of a generator
condifions in order to regulate the.output voltage or reactive power of the synchrono
namely the device which realizes.atitomatic excitation regulation

11.5.7

buildiup excitation

procelss which helps the génerator to establish the initial voltage during the start-up proce
cause|the excitation system to obtain the necessary operating voltage

automatic de<excitation
autorpatic field-suppression
automatic field-discharge

main engme

with the AC

ugh a rotary

regulated to
lerator rotor

under given
1S generator,

5s in order to

process-where the excitation current of a rotor winding is reduced to a minimum

11.5.9

forced excitation

process of increasing the generator excitation rapidly in order to make the generator
quickly when the voltage of a generator declines below the allowable value

11.5.10

forcing factor

forcing multiple

ratio of nominal maximum voltage to rated excitation voltage of an excitation system for a
motor in a forced excitation state

11.5.11
excitation response
rate of voltage increase or decrease when the voltage of the excitation system is changed
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forced field discharge
forced decrease of excitation
process where the excitation current of the generator is rapidly reduced to make the generator voltage

drop close to

the rated voltage when the generator terminal voltage exceeds the allowable value

11.6 Supervisory control and protection system

11.6.1 Supervisory and control system

11.6.1.1

remote conffrol

control of a d
[SOURCE: IE

11.6.1.2
off-site cont
controls that

[SOURCE: IE

11.6.1.3

manual cont
control in w
controlled by

[SOURCE: IE

11.6.1.4
centralized
control locat

evice from a distant point

 62270:2013]

rol
are not resident at the plant (e.g. at a switchyard or another plant)

[ 62270:2013]

rol
hich the system or main device, whether direct or*pewer-aided in operation, is di
an operator

[ 62270:2013]

control
ion one step removed from local cantrol; remote from the equipment or generating

but still withlin the confines of the plant (e.g. controls located in a plant control room)

[SOURCE: IE

11.6.1.5
automatic c
arrangement

[ 62270:2013]

bntrol

specific sequence and underpredetermined conditions without operator intervention

[SOURCE: IE

11.6.1.6
automatic g
AGC

[ 62270:20%:3%

bneration control

rectly

I unit,

of electrical controls that provides for switching or controlling or both, of equipment in a

capability to Tegulate the power output of Selectable Units in TeSPONSe to total pOWET plant outpu

line power flow, and power system frequency

[SOURCE: IEC 62270:2013]

11.6.1.7

automatic voltage control

AVC

t, tie-

capability to regulate a specific power system voltage via adjustment of unit excitation within the limits
of unit terminal voltage and VAR capability

[SOURCE: IEC 62270:2013]
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11.6.1.8

automation hierarchy

design and implementation of automation functions in a multilevel structure, such as loca
level, unit level

[SOURCE: IEC 62270:2013]

11.6.1.9
local control

1 level, group

<auxiliary equipment> controls that are located at the equipment itself or within sight of the equipment

Note 1 to entry: For a generating station, the controls that are located on the unit switchboard or governor

contrql station.

[SOURCE: IEC 62270:2013]

11.6.1.10

local control unit
LCU
independent and locally located computer-based function unit whichiincludes control
relatgd application software to carry out data acquisition and control functions on fu
equipment of a hydropower plant

LE Generating units; plant auxiliaries; switchyard; damgspillway.
[SOURCE: IEC 62270:2013]

11.6.1.11

closefl loop control
autompatic control in which control actions are baséd on signals fed back from the controllg
or syqtem

[SOURCE: IEC 62270:2013]

11.6.1.12
cold §tandby

er, [/0s and
nction-based

d equipment

configuration consisting of twg control processors arranged such that if a fault occurs op the master

contrpl processor, the slave (@r second) control processor starts

[SOURCE: IEC 62270:2013]

11.6.1.13
data acquisition system
system that receives data from one or more remote points

Note 1| to eritry: Data may be transported in either analogue or digital form.

[SOURCE: IEC 62270:2013]

11.6.1.14
database
collection of stored data regarding the process variables and processing procedures

[SOURCE: IEC 62270:2013]

11.6.1.15
data bus

control network technology in which data stations share one single communication system medium

Note 1 to entry: Messages propagate over the entire medium and are received by all data stations simultaneously.

[SOURCE: IEC 62270:2013]
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11.6.1.16

digital-to-analogue conversion
d/a conversion
production of an analogue signal whose magnitude is proportional to the value of a digital input signal

[SOURCE: IEC 62270:2013]

11.6.1.17

distributed processing
design in which data is processed in multiple processors

Note 1 to entry: Processing functions may be shared by the processors throughout the control system.

[SOURCE: IE

11.6.1.18
event

[ 62270:2013]

discrete change of state (status) of a system or device

[SOURCE: IE

11.6.1.19

hot standby|
configuratiol
dedicated pd
processors w

[SOURCE: IE

11.6.1.20
mean-time-
MTTR

time interva

[SOURCE: IE
11.6.1.21

[ 62270:2013]

1 of two control processors, each with a dedicated central processing unit (CPU|
wer supply, operated in a synchronous fashion withicommunications between th
hereby one takes over if the other fails, without interruption of the processing

[ 62270:2013]

[o-repair
(hours) that may be expected to return failed equipment to proper operation

[ 62270:2013]

open loop cgntrol

form of contr
[SOURCE: IE

11.6.1.22
proportiond
PID

<control syst
the time inte

ol without feedback

[ 62270:2013]

l integral.derivative

emy> control action in which the output is proportional to a linear combination of the
pral of the input, and the time rate of change of the input

) and
e two

input,

[SOURCE: IEC 62270:2013]

11.6.1.23
programma
PLC

ble logic controller

digital electronic operating system, designed for use in an industrial environment, which uses a
programmable memory for the internal storage of user-oriented instructions to implement specific
functions such as logic, sequencing, timing, counting and arithmetic, to control, through digital and

analogue inp

uts and outputs, various types of machines or processes

[SOURCE: IEC 62270:2013]
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11.6.1.24

protocol

structured data format and a set of rules for the communication procedure required to initiate and
maintain communication

[SOURCE: IEC 62270:2013]

11.6.1.25

reliability

characteristic of an item or system expressed by the probability that it will perform a required mission
under stated conditions for a stated mission time

[SOURCE: IEC 62270:2013]

11.6.1.26

respgnse time
elaps¢d time between the moment when a signal is originated in an input device until thg moment the
corresponding processed signal is made available to the output device(s), under defined sylstem loading
condifions

[SOURCE: IEC 62270:2013]

11.6.1.27

resisfance temperature detector
RTD
device for which the electrical resistivity is a known function of the temperature

[SOURCE: IEC 62270:2013]

11.6.1.28
sequé¢ntial control
mode|of control in which the control actions are executed consecutively

[SOURCE: IEC 62270:2013]

operating with cdaded signals over communication channels in order to provide control of
ent and to acquite information about the status of the equipment for display jor recording
functfons

[SOURCE: IEC 62270:2013]

11.6.1.30
user nterface
functjonal system used specifically to interface the computer-based control system to the operator,
maintenance personnel, or engineer

[SOURCE: IEC 62270:2013]

11.6.1.31

set-point command

command in which the value for the required state of operational equipment is transmitted to a
controlled station where it is stored

[SOURCE: IEC 60050-371:1984]
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11.6.1.32

electromagnetic compatibility

EMC

ability of equipment or a system to function satisfactorily in its electromagnetic environment without
introducing intolerable electromagnetic disturbances to anything in that environment

[SOURCE: IEC 60050-161:1990]

11.6.1.33
black start-up
starting the power plant unit without relying on other units of the plant or an external power grid source

11.6.1.34 J

uninterruptible power systems
UPS
combination| of converters, switch switches and battery to form a power system that guargntees
continuous plower supply in the event of an AC input power failure

11.6.1.35
resolution
minimum value at which the measuring point can be recognized

Note 1 to entrly: The resolution of an event is the recognizable minimum timednterval value at which it occurs.

11.6.1.36
sequence offevents
SOE
records of injportant events and the moments and sequence in'which they occur

11.6.1.37
video monitoring system
system which uses video means to monitor targets

11.6.2 Relay protection

11.6.2.1
main protedtion
relay protectfion that can cut off thieyprotected object first and selectively within the shortest timg limit
in the case of any fault within the scope of protection in order to guarantee that other parts which do
not have anylfault can contin@ie)running, or to inhibit and end relay protection under abnormal warking
conditions

11.6.2.2
backup protection
reserve protection
relay protectiiémthat can cut off the protected object within a certain time when the main protectfion or
the protection of the adjacent equipment (Or CIrcult breaker) refuses to act

11.6.2.3

microprocessor-based protection

relay protection with a microprocessor chip as the main body, which transforms an analogue signal
into a digital signal through sampling and executing preset functions through operational and logic
judgements

11.6.3 Synchronizing system

11.6.3.1

synchronizing

operation method which results in one synchronous motor or generator being brought into another
synchronous motor or generator or power supply with respect to voltage, frequency and phase
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11.6.3.2

manual precise synchronization
operation method in which the voltage, frequency and phase angle are manually regulated to make, as
far as possible, the electrical state of a synchronous generator consistent with that of another when one
synchronous generator is running in parallel with another synchronous generator or power system

11.6.3.3

automatic precise synchronization
operation method in which the voltage, frequency and phase angle are regulated by an automatic
device to make the electrical state of a synchronous generator consistent with that of another when
one synchronous generator is running in parallel with another synchronous generator or power system

11.7
11.7.1

Lightning protection and grounding

lightning arrester

surge
electy
voltag

11.7.2
prote

gapb

11.7.3
earth

arrester
ical apparatus which protects electrical equipment from hazards, due to high tr:
e, limits the duration of after-flow, and frequently limits the amplitude value of aftey

ction gap
btween the live part and the ground to restrict an over-voltage which can generate h

ing

grounding

conne
devic

Note 1

11.7.4

earth
grou
meta

11.7.5
work
earth

ction between the grounding body and electrical equipment, pole tower or over-volta
b using a metallic conductor

to entry: Sometimes, the overhead ground'wire employs small-gap grounding.

ed body
ding body
ic conductor buried in the ground and in direct contact with the ground

ing earthing
ng which ensures’that the electric circuit or equipment meets operational requirem

EXAMIPLE The,earthing of a low-voltage neutral point of a transformer.

11.7.6
safet
prote

y earthing

insient over-
-flow

hzards

be protection

ents

ctive earthing

earthing carried out to meet personal safety requirements
EXAMPLE The earthing of metallic cases of motor and electrical apparatus.
11.7.7

earth resistance

resistance of earthed conductor
sum of the resistance of an earthed lead wire between the earthed body and underground zero-
potential surface, the resistance of the earthed body, the transition resistance between the earthed

body,

the soil and the overflow resistance of the soil
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019(E)

natural earthing
naturally available earthed bodies

EXAMPLE

11.7.9

Reinforcement; water diversion pipelines; metallic gate slots of buildings.

artificial earthed body
grounding body buried artificially to meet the earthing requirements of electrical equipment

11.7.10

earthing network

underground
wires betwe

11.8 Plant

11.8.1
service pow
electric ener

11.8.2

service pow
power supply
the power pl

11.8.3

load of plant

power load
power consy
consumption

11.8.4
common po)
common pov
machinery

11.8.5
unit service|
power of the

Note 1 to entr

11.8.6

network constituted by earthed bodies buried 1n the ground and earthed conn
en earthed bodies

service power and near region and construction power supply

er of plant
by and electric power required to maintain normal running and.overhauls to power J

er supply system
r system comprising a service transformer, service bus;switching device and feeder |
hnt

required in a power plant to maintain népmal operation and overhaul, includin

for overhaul, and the power loads for the lighting and DC system

ver demand of plant
er demands in the plant other than those of each power generator unit and the aux

power
auxiliary machifery of the power generator unit

: This sometimes includes the cooling system of the main transformer connected with the u

reserve sou
standby so
reserve po

11.8.7

rce

Fce

bction

blants

ine in

g the

mption of the power generator unit, transformers and auxiliary machinery, the power

iliary

nit.

self-start-up load
total load of the motors that participate synchronously in self-start-up

11.8.8

self-start-up capacity
maximum self-start-up motor capacity allowed by the service transformer on the premise of meeting
requirements of the allowable minimum self-start-up voltage of the service bus

11.8.9

minimum self-start-up voltage
minimum voltage value that ensures the asynchronous motor does not lose stability during running
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11.8.10

near region power supply

power supply to the loads in the regions (such as plant areas, auxiliary production workshops, living
quarters, etc.) near to the power plant

11.8.11
working lighting
lighting required for normal working and overhaul in the various work sites inside a power plant

11.8.12
accident lighting
lighting pplied

ion of working

ing supply network
low-vpltage AC and DC network supplying power for working lighting and acciflent lighting

S

P

11.8.14

AC anld DC changeover
autonpatic or manual changeover of switching to the DC power source-in the case of an AC power source
fault, pnd the switching back to the AC power source once the AC pawer source recovers to jormal status

11.9 [Direct-current system

119.1
DC operational power source
DC pgwer source supplying power to control, signaliand automatic devices, as well as reldy protection,
tripping and closing coils of switching devices and-emergency lighting

11.9.
storapge battery
DC pdwer source equipment transforminhg electric energy into chemical energy for storags

11.9.
trickle charging
floating charge

contifiuous charging to a-storage battery to compensate the self-discharge consumption df the storage
battery and supply powerto DC constant loads

11.9.
DC cgnstant load
currept value®funinterrupted power supply from the DC bus under normal running condjtions

11.9.
DC surge load
instantaneously increased current value borne by the storage battery

11.9.6

DC emergency load

current value which needs to be supplied by the DC bus in the case of the AC power source being lost
and the whole plant (site or station) power being off

11.10 Communication

11.10.1

communication

process of transmitting, converting and processing information (language, texts, images, etc.) through
electric or electronic facilities
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11.10.2

in-station communication

mutual communication between any two management departments in the power station and between
the power station and various relevant organizations in the regions

11.10.3
dispatching communication
communication between the power station and the dispatching and management department

11.10.4

construction communication
dispatching mana ]
dispatching fnanagement of the power plant constructlon site

12 Terms felated to social and environmental impact assessment

121
environmerjtal impact assessment
EIA
assessment df environmental change and its impact due to the constructionefa hydropower project

12.2
environmerjtally sensitive area
natural or cyltural conservation area, at any level, which is highly sensitive to pollution or ecolpgical
influencing factors as a result of a construction project

12.3
reduction apd cut-off reach
river sectionl whose volume of water is reduced significantly or critically, compared with the water
volume undefr natural conditions, even in flow separation status

12.4
eco-environmental water demand
minimum wdter demand required to maintain ecological functions of a river channel, lake wetland or a
whole river gnd estuary

12.5
ecological flow
minimum flow required to maintain basic river morphology and basic ecological functions

12.6
reservoir inundated-area
frequently sybmerged or inundated areas below the normal reservoir level and temporarily submlerged
areas above the notrmal reservoir level due to reservoir flood backwater, wind waves, ship wavgs and
ice jams

12.7

soil and water conservation

prevention and control of soil and water loss, improvement and rational utilization of water and soil
resources, maintenance and improvement of land productivity, mitigation of floods, droughts and
sandstorms conducive to giving full scope to the ecological, economic and social benefits of water and
soil resources, establishing a good ecological environment, supporting sustainable development of
production activities and social public welfare undertakings
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13 Terms related to economic evaluation and project investment

131

price level year

time period that the project investment is calculated as per the unit cost according to the relevant
policies over a specified period of time

Note 1 to entry: Also called the price level year of the investment.

13.2

static investment
cost investment required during the project construction period calculated as per the price level of a
certajn year

13.3
dynamic investment
sum of the costs of investment which includes raised costs during the budget’preparation period and
constfuction period of the project, as well as the interest on fixed capital-investment loaltls during the
constfuction period

13.4
econ¢mic evaluation
analypis and evaluation of the economic feasibility and economi¢ pationality of a project

13.5
financial evaluation
analypis and evaluation of expense, efficiency and debtrepayment capability of an engineering project
from fhe perspective of finance, as well as its finangial viability and profitability and othler measures,
accorfling to the current fiscal and tax system andprices of the relevant country

13.6
cost per kilowatt
cost spent on installed capacity per kilowatt

13.7
cost per kilowatt-hour
generption cost of electric energy per kilowatt-hour

13.8
intergst during constriiction
IDC
finang¢ial interest t0 be repaid during the construction period, accounted for as part of the|total project
invesfment

13.9
power purchase agreement

oweraeast Hion agranaant cigann dbaotuaiaan +tha rid corainany o d+ha nla t
p aeqiisitionagreementsigned-betweenthe powergridcompanyand-the pewerplat

13.10

feed in tariff

price at which the power grid purchases the power and electricity from a power plant at the point
where the power plant connects to the electrical grid

13.11

annual operation cost

sum of various types of expenditure incurred each year for maintaining normal operation of the plant,
including water rates, fuel costs, material expenses, maintenance costs, wages and other expenses
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13.12

019(E)

annual depreciation
expenses required for converting the value of fixed assets that are gradually lost during usage into
annual expenditure

13.13

payback period
period determined by adding the expected cash flows for each year until the sum is equal to, or greater

than, zero

13.14

date of commissioning

date on whic

Note 1 to entr
the equipmen

h the equipment of the hydropower plant is put into operation after installation andtg¢sting

y: During the commissioning period, further tests are carried out and the overall perfermgnce of
improved.
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