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General Information About Project Activities:

The village of Chopani is located in the Agtach district of Kunduz province.
In this village, there are 150 houses and 150 families living.

The activities planned for this network are as follows:
1. Hydrogeological evaluation and research (geophysics of the well area)
2. Drilling of new bore well
3. Construction of a well protection.
4. Construction of RCC reservoir with a capacity of 50 cubic meters.

5. installation of a solar pump system with all its accessories, with all
technical specifications included in the estimate. In the estimate, first-class
solar panels of excellent quality must be considered, ideally made in
Germany or Italy. Otherwise, the price will be based on the installed
materials.

6. The necessary pipes and fittings for the project, with details like quantity,
type, and quality specified in the estimate.

7. Excavation and backfilling: All excavation and backfilling for trenches in this
project should consider the areas and pipe diameters at dimensions of 1
meter by 50 centimeters.

It should be noted that there are several small channels and sometimes
Calvert along the route where the pipes must be safely installed. This can
be done by either burying the pipes deeper or using Gl pipes with
fiberglass insulation. All these considerations should be addressed before
the contract is finalized. After the contract, work should proceed according
to the specific needs of the area.

8. Extension of the network from the main pipe to the house.

9. It should be noted that the implementing company must thoroughly
inspect the area before the contract to avoid any issues during
implementation and ensure that the proposed estimate fully activates the
network, providing prices based on site observations. If there are any
problems with this estimate, they must be officially reported to the ASIO
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representative before the contract for reconsideration. Otherwise, the
project must be executed in the field according to the following
requirements.

Technical specifications:

e Allreinforced concrete must be marked 200 with a ratio of 1:1.5:3
(cement: sand: gravel).

e All stonework must be done with a ratio of 1:4 (cement: sand).

e All unreinforced concrete must be marked 150 with a ratio of 1:2:4
(cement: sand: gravel).

e All plastering work must have a ratio of 1:3 (cement: sand).

e All waterproof plastering work must have a ratio of 1:3 (cement: sand),
and at least 1 kilogram of waterproof powder should be mixed into one
bag of cement.

e The reservoirs should be plastered from the inside with waterproof
powder on all surfaces, and the roof of the reservoir should be covered
with waterproofing material.

e The work for the foundation should have a ratio of 1:3 (cement: sand).

e The reservoirs should have a manhole or entrance door equipped with a
lock to prevent contamination of the water.

e Water from the roof of the reservoir and all similar buildings must be
drained to prevent rainwater or snow from damaging these buildings.

e There should be a metal ladder for access to the reservoir, which can be
used in emergencies for descending into the building.

e Water used in construction must be completely clean and clear.

e Care for the concrete and watering it must continue for 28 days.
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Technical Specifications for solar system

General

This specification is intended for solar PV water pumping systems in the range
400Wp to 50kWp. The configuration would generally be stand-alone systems,
without batteries, with or without back-up electrical generator.

Many modern solar pumps can be operated selectively from different power supplied,
for instance one of solar, or diesel generator, or even grid supply. These hybrid
solar/diesel configuration systems are considered in the commissioning and
acceptance procedures as pure solar systems. Larger pumping systems which can
operate simultaneously from grid and solar, or diesel and solar, are specifically not
covered.

Many modern solar pumps can be operated selectively from different power supplied,
for instance one of solar, or diesel generator, or even grid supply. These hybrid
solar/diesel configuration systems are considered in the commissioning and
acceptance procedures as pure solar systems. Larger pumping systems which can
operate simultaneously from grid and solar, or diesel and solar, are specifically not
covered.

Location

1. The solar water pumps will be installed across various locations in
Afghanistan supported by NCA project

2. Specific location will be specified while the sites for these installations are

identified during project implementation.

Project Requirements

1. Solar Irradiance of 6 kWh/m2/day should be used to calculate solar PV output
for Solar Module.

2. The water source that the water to be pumped is either from deep bore hole

pumps and Low level springs.

3. Before supply and delivery of the pumps, details for matching required

specifications will be provided.

General design requirements
The purpose of this specification is to maximize the following system characteristics:

v robustness and reliability of the installation
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Photovoltaic (PV) modules (Solar modules)
Certification standards

Compulsory certifications for crystalline modules:

v TEC 61215 (2005-04): Crystalline silicon terrestrial photovoltaic (PV) modules —
Design qualification and type approval

v TIEC 61701 Ed.2: Salt mist corrosion testing of photovoltaic (PV) modules

PV modules shall meet the following requirements:
Particular requirements

v The photovoltaic (PV) array shall consist of mono-crystalline, PERC mono-
crystalline N-type mono crystalline modules. Note that thin film modules are
not acceptable.

v High-power high-voltage modules are favored over low power low-voltage
modules. To reduce the attractiveness of the modules to vandals, it is
recommended that very large high-voltage modules are used (180Wp or greater,
at 24-36V or greater). The number of cells per module offered shall be
specified.

v Only one standard size of module (one manufacturer and model) shall be used
to facilitate spares and parts management.
General requirements

v All PV modules within an array shall be of the same type and hence
interchangeable.

v All material (Panels, water pump, inverter) must be compatible.

<

All martial must be model Germany, Italian or EU.

v Modules supplied with the Solar Water Pumping systems shall have certificate as per

international standard (Special requirements for testing of crystalline silicon

photovoltaic (PV) modules) specifications.

The efficiency of the PV modules should be minimum 20%.

v' The terminal box on the module should have a provision for "Opening" for replacing
the cable, if required.

v Module Junction should have protection class of P68, module connector MC4 with

4 mm? cable with a length of 70% of module length.

<
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security of the system

consistent and adequate performance of the system

cost-effectiveness of water output over the system lifetime

low maintenance of the system

operation, maintenance and fault-finding simplicity (able to be performed by
community operator without specialized tools)

long life of the system

adequate attention to backup services and parts availability over the system
lifetime

upgrade-ability

minimal environmental impact and aesthetically pleasing

These characteristics will constitute the key criteria whereby tenders are evaluated,
and are at the core of the system acceptance test. The onus rests on the
bidder/contractor/supplier/installer to ensure that systems are optimally designed,
configured, installed and supported in accordance with the above requirements.

Electrical performance

A.

B.

The tolerance of rated output of the PV modules offered shall be positive only.
Negative tolerances are not allowed.

Crystalline modules shall have a bypass diode which is located in the PV module
junction box so that they can be replaced without replacing the module. (Bypass
diodes are installed to prevent hot-spots in modules, which occur often as a
result of partial shading of modules. Shading may be more likely when anti-
vandalism array-security brackets are used to fix modules into place).

Module warranty: 25 years: The PV modules shall be warranted to retain at
least 80 percent of its nominal rated output measured at STC for at least twenty-
fiveyears.

Labeling and documentation

a)

Labeling: Each module must be labeled indicating at aminimum:
Manufacturer, Model Number, Serial Number,

Maximum Power Point Watt Rating (Wp + tolerance),

Maximum Power Point Current,

Maximum Power Point Voltage,

Open Circuit Voltage and Short Circuit Current of each module.

kWb =

Solar stand:

In all cases, the design of the mounting structure shall to ensure compliance with the

<

Power temperature coefficient of PV modules shall be at most: -0.043%/K

Peak Power of individual module for the solar water pumps at STC must at least be
250 Wp or more. Use of PV module with higher power output is preferred. Module
IV characteristics at STC, its temperature coefficient shall be provided for the module.
Each module must be labeled indicating at a minimum: Manufacturer, Model Number,
Serial Number, Maximum Power Point Watt Rating (Wp tolerance), Maximum Power
Point Current, Maximum Power Point Voltage, Open Circuit Voltage and Short Circuit
Current.

The module framing should be such that it permits secure connection to the mounting
structure, prevents edge damage and has the longevity to withstand environmental
factors for the duration of the module warranty period. Modules frame minimum
dimensions (35 x 35 mm and 1.7 mm)

All PV modules used in the array offered for one project must be of same type, same
model, same power rating and same manufacturer

The module framing should be such that it permits secure connection to the
mounting structure, prevents edge damage and has the longevity to withstand
environmental factors for the duration of the module warranty period.

pump & motor

v’ Particular requirements

1) The motor/pump performance should match the system head/flow
characteristics for optimum system performance. And must be compatible to
panels and inverter.

2) It is preferred that it be made in Germany or Europe. If not found at market
chose to recommend designer or field engineers. But IP must be 68

3) The motor/pump at system design operating point must have capacity for
production of at least 15% more water by application of additional power to
the motor. Motor/pump should be sized to handle the maximum power that
can be produced by the array and power conditioning, plus at least 15%.

4) Any motor types are allowed provided that they meet system performance and
system maintenance requirements.

5) Any pump types are allowed provided that they meet system performance and
system maintenance requirements.

6) Only one brand of motor and one brand of pump hall be used to facilitate
spares and parts management.

7) Non-return valves to be installed where pump type and header pipe volumes
are such that significant backflow can occur, i.e. more than 2% of the daily
water delivery.
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requirements of:

v' Orientation: array shall face the equator, and in cases where this is not
possible a deviation of

v" £15° from equator orientation is acceptable.

v’ Try to arrange it according to the Drawing prepared. Of course with the advice
of field engineer.

v' Tilt: structure shall be mounted at a fixed angle to the horizontal.

v Shading: array location shall be chosen such that there will be no shading
from trees, antennas, other building parts, etc. onto the PV modules between
08:30 and 16:00, in all seasons of the year.

Concrete plinths of the structures may not damage or interfere with any

existing structures nor interfere with local activities, plans or services.

Structures must themselves be protected from mechanical damage.

Sufficient space around the array mounting shall allow for additional structures

should the system be upgraded in the future. Particular attention should be given

to future shading from fencing or from the new array structures.

Mechanical requirements
v Pumps shall be able to handle up to 5% suspended solids (50mg/litre) without

damage and should have a Imm screen around the inlet. Water quality tests (see
Project Specification) are to be considered in this regard, for up to 15%
suspended solids (150mg/litre). To minimize the effects of silting and wear of
impellers on system performance, impellers should generally be manufactured

Solar Pump Controller/Inverter:

)

Maximum Power Point Tracker (MPPT) embedded solar controller should be
used to optimally utilize the power from Solar PV array and maximize the
discharge.

Must be compatible with pump and panels. It is better if they are all from the same
company.

It is preferable to have it made in Germany. Italian, EU. If it is not available on
the market, another brand should be selected in consultation with the design
engineer and the field engineer and submitted to the Ru-WatSIP/MRRD for
approval.

Solar controller shall have IP 65 protection or have box.

Protection system with sensors should be incorporated in the controller to protect
the solar water pump set against dry running, open circuit, accidental output short
circuit, under voltage, reverse polarity, lightening arrestor.

Reliable DC circuit breaker suitable for switching DC power ON or OFF shall be
provided in the solar pump controller.

Suitable size of UV cable shall be used in enough length for interconnection
between solar PV array to the controller and the controller to the solar water pump
set.

Controller shall be provided its specification with maximum input voltage,
maximum current, and its maximum efficiency which should not be less than
95%.

from stainless steel, rather than from plastic/elastomer, but where necessary
FKM rubber wear rings may be specified to achieve the long life. In all cases,
impellors are to be changeable as they wear, preferably in the field.

Electrical earthing

1) Systems which incorporate an inverter and AC distribution system require
electrical system earthing. Earth leakage protection is additionally required.
System electrical grounding shall only occur onthe AC side of a system, where
the AC neutral conductor is connected to the consumer earth conductor, at the
input to the AC distribution board. Neither the positive nor the negative DC
conductors are grounded. The maximum allowable earth fault impedance (Ze)
between consumer and earth terminal to earth electrode shall be 1.7 Ohms,
including earth electrode connection (but excluding the earth electrode earth
impedance).

All connections will be terminated with cable lugs crimped to the
insulated stranded copper earth wire and bolted to structures,

distribution boards and casings

v Submersible pumps must be able to operate at different submergence levels,
since seasonal groundwater level variations can be significant in some parts of
the country. Exact maximum depth of submergence is specified in the Project
Specification.

General requirements and electrical performance
v" Pumps are to be high efficiency with certified performance curves.

v’ Variable speed pumps or with soft-start is preferred. 2)
v" The Solar Water Pumping system should use the following types of motor pump
sets a) Surface Mounted motor pump set b) Submersible motor pump set.

3) All earth electrodes used shall be bare copper plated earth rods, of length at

Name of project Solar Water supply Title | General information about Project and technical

Location Chopani village, Aqtach, Kunduz province Specification for water supply projects.




v" The moto-pump set shall be mono block DC/AC centrifugal motor pump set with
impeller mounted directly on the motor shaft and with appropriate mechanical
seals which ensures zero leakage.

v" The pump shall have the following built protection- dry run protection, over and
under voltage protection, overload protection, temperature protection.

v" The wire to water efficiency shall not be less than 50% and the performance
curves for the pumps should be provided.

v" Pump performance curve i.e. flow vs input pump power should be provided with
its technical data sheet provided by the principal manufacturer.

Pressure-relief valves

In general, pressure relief valves are not required. However, at sites where
control/globe or gate valves have been installed in combination with sensitive
diaphragm pumps, and where sudden closure of such valves could cause pump
damage, suitable pressure relief valves are to be installed at the control/gate valve
inlet.

Further, at sites where water freezing is a possibility, positive displacement pumping
systems must be installed with an additional, suitably rated pressure relief valve
fitted to the pump to prevent damage to the pump in the event of pipe freezing. See
Schedule of Drawings: DWG.STR.3. Location of main valves and metering for the
typical layout.

least 1.5m. The spikes shall be driven vertically into the ground till buried to a
depth of 300mm.

4) The maximum earth electrode earth impedance target is 100 ohms. This figure
is sufficient to fulfil functions of (i) array lightning surge earth path, (ii) system
bonding and equipment protection, and

5) (iii) enable earth leakage device fault tripping.

6) Submersible Pump Motor Earthing

7) The pump supplier may specify special requirements for submersible pump
earthing which are compatible with its power conditioner. The pump itself may
not be used as a systems or equipment earth electrode.

Water-meter

The water meters shall be a flow totalizer of a mechanical nature. The meter shall
be robust and protected against external damage by a suitable cover. It shall be
constructed of suitable corrosion resistant materials against internal damage. Water
quality tests are to be considered in this regard.

The water meter should be a large bowl and preferably made in Turkey or Iran with high-
quality brass.

Note: All materials such as solar systems, pipe fittings, etc. must be selected in
consultation with the designer and field engineer (Project manager) ASIO and then
submitted to the MRRD for approval.
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Key Plan of water supply project for Chopani Villages, Aqtash Distract, Kunduz Province
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Site Plan of water supply project for Chopani Villages, Aqtash Distract, Kunduz Province
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Hydraulic sheet design of water supply project for Chopani Villages, Aqtash Distract, Kunduz Province
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2- During RCC work vibrator must be used to avoid water leakage

from reservoir.

3- All PCC works should be with 1:2:4 mortar unless otherwise stated.

4- All RCC works should be with 1:1.5:3 mortar.

5- Isolation material is glass wool.
7- Curing must be continued upto 28 days.

8- Clear and Clean water must be used every where.

9- The inlet, outlet, overflow and washing pipes should be adjusted

according to site condition.
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Notes

PVC Pipe 2inch for
pouring of Gravel

WELL
CASING

1-Well designed by WTSAN department.
2-The working pressure for pipes and valves will be

16 bar

3- If the ground stratum are made of bed rocks it no
need for installation of casing pipes. if the stratum
are made of Loss soil it should be stablized by

installation casing pipes.

4-Each drilled strata depth should be noted and soil
sample should be kept in a sample box separately .

5-Pump test for 8 hours.

6-the depth of filter pipe has considered based on the

120m

WELL SECTION

150MM PCC M:200
200MM STONE

PECKING

GRAVEL PACK

Centralizer

DELIVERY PIPE

Solar Submersible Pump

Pump should be placed inside the casing pipe

GRAVEL PACK

FILTER PIPE

Detail: 1

[ ]

C Support for safety rope
mp

Well Casing

Centralizer is designed to provide optimal standoff in the wellbore for
efficient mud and cement displacement. They can be run in cased or open

previous experience . the true depth will be 8"k holos and und, L sections. The I . b
- . " oles and under-reamed sections. The heat-treated spring steel bows ensure
determined after well practical drilling. 1 S BILL PLUG maximum restoring forces and low starting forces. The welded hinged end
12” design allows an easy installation over stop collars or casing collars.
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Details for Well Section

Flow Meter

Clamp | ya N\

Feeder Pipe for (
Gravel Pack Feeding \

Y

N
X
//\\\//\\\/\\>\\‘>/<\\/ | Safety Robe

%

K K
LRARAY
UKL

Back fill
~ Materials
_Well Casing

Dynamic Water Level

Gravel Pack

Check Valve

Sleeve

Water Flow

Scoop of Work

1.Well must be drill by skilled worker.

Soak pit with

im, 2 " PVC

Galvanizes Bolts for fixing of casings

Detail: 1

Well Cap made of 18 gauge
\ metallic Iron Sheet

2. During drilling in change of every layer of bore well samples of excavated materials from each
layers must be given separately & store in simple boxes also record all type of layers accurately

from start to end.

3. Given sample of bore well should be sieve analyses to determine size of filter for well screen.
4. Size of gravel pack should be selected according to size of digging materials of the bore well

layers.

5. Gravel pack must be free of organic materials.

|| PCC Support for safety rope
Clamp

Well Casing

.. PVC Casing

\

Well Screen

\
\ Blank Casing
Pump gallery

Gravel Pack

Well Screen

N
Sachet of PVC pipe

~

Detail: 3 Blank Casi 6. Natural gravel should be use for gravel pack crushed gravel are not allowed to use for.
f A pu{:r?p g;"lﬁy 7.Well screen should slotted according to size of gravel pack which is selected due to desired layers
. { |Water Pum of bore well. .
Aquifer Zone : 8. Gravel feeder pipe must install for gravel pack feeding. .M‘iahﬂ
9.Well screen should not install in area where is unconfined aquifer or Soil & sandy layers.
9.casing centralizers must be use to centralize casing & well screen in bore well.
WellSereen 10.Bail plug should install at bottom of the well casing. /
) 11. The pump should be installed in a position where is blank casing it should not be install in front .
Bail Plu of the well screen. Caésmg
~ _—
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Plan of Well Protection
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Gate VALVE BOX
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Stand Tap for House connection
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Work plan for the Water Supply fo CHOPANI village , AQTACH District, KUNDUZ Province Pipe scheme project

SIN Themes First Month I Second Month I Third Month Forth Month five Months 6th Months
? =] = 2
& 5 sls|l=sl=s]l=s|l=l=s]l=l=|2|2|2]|2|2|=2|Z2]:= sl 2|2l 2H=2| =222
¢ |7 & g#bbk‘mbh&ba:s::aa:;zzzjsaﬁm
1 |Mobilization of Materials to Site 1 3 | LS 1 6
Site installation of Contractor
2 |Remuneration for mobilisation, preparation 2 |10 | LS 1 6
of site, pump test
Well drilling with Rotary machine with
3 dlameFer of (12") in all soil sAtratums.anfi 21 2 Lionl 1 15
sampling from every geological formations
including clay for drilling
4 |Construction foe 50 RCC Water reservoir 4110 (Job| 1 42
5 Supply and installation of solar pump system | 1 3 |Job| 1 24
6  [Construction of Gate valve box 1 4 [Job| 1 18
Excavatin , Laying, and Back filling of the
pipe from water reservoir 50 m3) to end
7 |construction ( instaletion pipe &fitting) and 4 [30|Job| 1 |102
House connection from main pipe to inside
houses
8 |Site Clearance and Hand over 1 5 |Job| 1 10
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