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Technical Requirements for Pico Hydropower Project

Corresponding Detailsin

SN. | Drawing Description Report
Show the project area, including | Mention the location of the
Map of that covered by distribution, | project,distance from
oroject area using published maps | roadhead, routes to site and
(e.g.,trekking maps, district|villages covered by the
a. maps, etc.) distribution network.




Generd
layout of the
scheme

Show the locations of al major
components, from intake to
Powerhouse/tailrace.

Describe the layout briefly.

Longitudinal
Profile fo the
Scheme

Show the profile with levels
from intake to Powerhouse:
Notee Not mandatory for
schemes with less than 5 kW
installed capacity.

Generd
layout plan of
the
headworks

Show the locations of the welir,
intake, bank protection
structures, €tc.

Intake details

Show a plan and sections of the

welr, intake and other
structures. Show
dimensions,ground and water
levels (normal &

flood),especialy at the intake so
that the hydraulics can be cross-
checked.

Describe key structures--their
types and modes  of
operations;, present flood
considerations.

Gravel  trap,
settling basin,
forebay and
spillways

Show a plan and sections of
these structures. Show water and
ground levels and the types and
dimensions of structures (length,
width and thickness). Show
gates, spillways and flushing
arrangements should be shown.
An  experienced contractor
should be able to construct the
structures based on these
drawings.

Describe the location,
dimensions and type of each
structure. Mention operational
aspects such as emptying
frequency and  sediment
flushing mechanisms in the
settling basin.

Crossings

Show a plan and sectiond
details of crossings. Include
details about both the obstacle
and the construction of the
proposed structure.

Describe  the  locations,
dimensions and types of all
crossings. Describe ther
aignment, need, basis of
selection, and any precautions
that need to be taken.




Show  representative  cand
sections including ground and
water levels, dimensions and
side slopes. Show one section
for each typical slopes. Show
one section for each typica
stretch. Also indicate the type of
cana (e.g., stone masonry with

Provide the dimensions and
types of canal/pipe. Describe

Headrace ::em_ent_ mortar) —and the the alignment and locations of

ongitudinal dlope. In short, additional spillways

provide al the information '

needed so that the hydraulics

can be checked. If a headrace

pipe is used,show its type and

dimensions as well as burid

detalls for each representative

section.

Show the penstock profile

including ground levels, pipe

aignment and locations of | Mention the type of pipe,

anchor blocks. Mention pipe | diameter, thickness, total
Penstock thickness and, if it is flange- | weight, and individual

connected, show details | lengths. Describe the

dimensions of the flanges and | alignment.

the number and diameters of

bolts.

Show plans and cross-sections

of al anchor blocks. Show one
Anchor support pier for each straight | Mention the locations,
Blocks and | section of pipe length. For both | numbers and types of anchor
Support Piers | structures, show ground levels | blocks and support piers.

and pipe and/or deflection

angles.

Show a genera layout plan and | Mention the dimensions and

Cross-sections of the | location of the power house

powerhouse detailed enough that | as well as the type of wall and
Powerhouse | & contractor could bui!d it. | roofing 'n_waterials used gnd
and tailrace Include door and window | any specific features. Mention

openings, the depth of |the overall dimensions and

foundations, walls, roofing, etc.
Ensure that there is adequate
space for al the equipment and

type of structure of the the
machine foundation. See
above.




for operators to wak around.
Show separate plans and cross-
sections of the machine
foundation. It should match the
proposed electromechanical
units, e.g., if a bet drive is
mentioned, the machine
foundation should not show
direct coupling. Note: this
drawing is not mandatory for
schemes with less than 5 kW
installed capacity. Requirements
for the tailrace are similar.

Show the position of the coarse
trash rack at the intake and the
fine trash rack at forebay. bars.

Mention the overal size of
the trashrack, the angle at

Trashrack | Note: this drawing is not | which it will be installed and
mandatory for schemes with less | the type of bars used.
than 5 kKW installed capacity.
Gates, flush | Show the dimensions, positions
cones and | and functions of these structures. : :
_ ) : : Describe the gates and their
other ~ flow | Note: this drawing is not operational brocedures
control mandatory for schemes with less P P '
structures than 5 kW
Expansion .ShOW _the locations  of the_ﬁe Mention the locations and
g joints in the penstock profile _
joints drawin number of joints.
gs.
Show the turbine coupled (direct
or with a belt drive) with the | Mention the type of turbine
generator in plan and section (at | and indicate the shaft power it
Turbine least one) in the powerhouse | requires as well as its overdl
drawing. Note: this drawing is| efficiency. For a pelton
not mandatory for schemes with | turbine, mention the number
less than 5 kW installed | of jets.
capacity.
If end-uses (milling, grinding,
etc) ae instaled in the
E powerhouse, show the drive
nd-uses

connections (line-shaft, belt) and
the equipment in the plan for the
powerhouse.
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Generator

Include the same information as
for a turbine for drawing. Note
this drawing is not mandatory
for schemes with less than 5 kW
installed capacity.

Mention the capacity and type
of generator and these
specifications: Voltage,
phase, rated speed, frequency,
power factor, runaway speed,
efficiency, Insulation,
enclosure, lubrication,
bearing life (in hours)and
type of excitation system.
Also mention the factors
(altitude, temperature,
EL C,Power factor)
considered while sizing the
capacity of the generator.

Main Circuit

Diagram
powerhouse

of

Give an overview of the
electrical system in asingle line
diagram including the following:
* All connecting points between
the components (Generator,
extenson/IGC,Ballast Control,
MCCB, Lightening Arrestors).
* Earthing Connections
(Generator neutral, equipment
and lightening arrestors)
* Genera specification of the
equipment

* Size of the copper cable
* Size of MCCB/MCB
& Sizes of the fuses

L oad Controller
(ELC/EL C-Extension/IGC):
Mention detalled
specifications.

Ballast: Mention the type and
Size of the tank.
Control and Protection
System: Describe briefly the
control and protection system
implemented in the scheme.
Give brief description of the
measuring (current, voltage,
frequency, kW, kWh meter)
and the protection instruments
(OV,UV,0OF,HF,0OC,EF)
instruments incorporated in
the control panel. Provide the
gpecifications of the panel
board.

Voltage-regulating System
(AVR): Describe the system
and its operational system and
its operational characteristics.
Switchgear: Mention the
type, size and capacity of the
breaker.

Cable/Wire: Mention type
and size of the cable to be

11




used for connecting electrical
equipment in the powerhouse.
Describe the powerhouse
wiring, including the size of
the cable and the protection
system adopted.
Earthing: Explain  the
earthing system implemented
in the powerhouse,
mentioning the type and
number of earthings.

Transmission/
Distribution
Diagram

Give and oveview  of
transmision/distribution system
in a single line diagram that
includes the following details.

Locations of tranformers,
switches and fuses, earthing
points, and lightening arrestors.

Distance between two nodes

size and types of the
cable/wire

Subscribed load at each node
during peak hours

Name the village at each load
point

Size of the trandformers and
switch/fuse unit
Type of the sytem (1 or 3-Phase)
For schemes with less than 5
KW installed capacity, the
transmission/distribution  lines
may be included in the general
layout plan.

Transformer: Provides
detalled specifications.
Type of system: Identify the
type.

Conductor: Mention the type,
size and length of the
conductor.

Voltage drop: Mention the
voltage drop at each node of

the distribution  system.
Poles: Provide  detaled
specifications  (type, Size,
number, etc.)
Stay Setss Mention the
number required.
Lightening

Arrestors/Earthings: Mention
the type, size and number of
lightening  arrestors and
earthings required.
Insulators/D-clamp: Mention
the type, size and number
neeced.

Service wire/cables Mention
the type, size and length of
the wire/cable and the length
required per household.

12




Load-Limiting device:
Describe the load-limiting
device to be installed in
househol ds.

Switch/Fuse Unit: Mention
the type, size and number of
switch/fuse unit installed at
the branch points of the
distribution system.
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