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Design Engineers.
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GUIDELINES FOR THE DESIGN OF RURAL WATER SUPPLY
FOR LEVEL II (DOMESTIC AND POTABLE USE)

A. DOCUMENTARY REQUIREMENTS

The water supply project should conform with the documentary requirements and
procedures stipulated in the set of Guidelines for the Construction of Government Water
Supply Projects issued by the Department of Environment and Natural Resources (DENR)
as well as applicable codes, standards, laws, orders and ordinances relevant thereto.

B. PRELIMINARY DESIGN REQUIREMENTS
B.1 Service Level

There are three (3) water service level classification in the Philippines depending on the
method by which the water is made available to the consumers:

e Level I (Point Source) — This level provides a protected well or a developed spring
with an outlet, but without a distribution system. The users go to the source to
fetch water.

This is generally adaptable for rural areas where affordability is low and the houses
in the intended service area are not crowded. A level I facility normally serves an
average of 15 households within a radius of 250 meters.

Source: © 2021 SciDev.Net

e Level II (Communal Faucet System or Stand Posts) - is adopted for the standard
design. This type of system is composed of a source, a reservoir, a piped
distribution network, and communal faucets. One faucet serves an average of five
(5) households within a 25 meter radius. It is generally suited for rural and urban

ALl
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areas where houses are clustered in sufficient density to justify a simple piped
system.

Source: USAID Safe Water

Level III (Waterworks System or Individual House Connections) — this system
includes a source, a reservoir, a piped distribution network, and individual
household taps.

Source. Asian Development Bank

It is generally suited for densely populated urban areas where the population can
afford individual connections.

2pALE
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B.2 Design Period

For small water utilities, a design period of 5-10 years is recommended.

B.3 Design Population

The design population is the target number of people that the project will serve.
There are two (2) ways of projecting the design population:

i. Estimate the population that can be served by the sources. In this case, the
supply becomes the limiting factor in the service level, unless a good abundant
and proximate source is available in the locality.

ii. Project the community of barangay population, and determine the potential
service area and the served population

Pr = Pp(1+ GR)"
Where:
PF = Projected Future Population
PP = Present Population
GR = Annual Growth Rate
n Number of Years between the Two (2) Census

B.4 Water Consumption

For a Level II Public Faucet, water consumption ranges from 50 — 60 liters per capita per
day (Ipcd).

B.5 Non-Revenue Water (NRW)
Non-revenue water is the amount of water that is produced but not billed as a result of
leaks, pilferages, free water, utility usages, etc. The water demand projection should

assume that the NRW of the new system will be fifteen percent (15%) of the estimated
consumptions.

5 A0
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B.6 Water Demand

The water demand is a summation of all the consumptions given in the preceding sections
and will determine the capacity needed from the source/s.

Demand Variations and Demand Factors

Demand Demand Factor
Parameter
Minimum Day
Demand 0.3 of Average Day Demand
Average Day 1.0
Demand '
Maximum Day
S 1.3 of Average Day Demand
Peak Hour 2.5 of Average Day Demand (>1000 connections)
Demand 3.0 of Average Day Demand (<1000 connections)

i. Minimum Day Demand — The pipe network system is analyzed under a
minimum demand condition to check on possible occurrence of excessive static
pressures that the system might not be able to withstand. No point in the
transmission and distribution system should be subjected to pressure more
than 70m.

ii. Average Day Demand - Annual estimates and projections on production,
revenues, non-revenue water, power costs, and other O&M costs are based on
the average day demand.

iii. Maximum Day Demand — The total capacity of all existing and future water
sources should be capable of supplying at least the projected maximum day
demand at any year during the design period. The design of treatment plants,
pump capacity and pipeline considers the maximum day demand supply rate
as an option in the optimization analysis.

iv. Peak Hour Demand — The pipeline network should be designed to operate with
no point in the system having pressure below 3 meters during peak hour
conditions. If there is no reservoir, the power ratings of pumping stations
should be sufficient for the operation of the facilities during peak hour
demands.

C. CLASSIFICATION OF WELLS BASED ON AQUIFER TAPPED

C.1 Shallow Wells

Generally, a well is considered shallow if it is less than 20 meters deep. Shallow wells tap
the upper water-bearing layer underground. This permeable layer, however, usually has
limited safe yield due to its great dependence on seasonal rainfalls.

54 XK
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C.2. Deep Wells

Deep wells, which are over 20 meters deep, tap the deeper unconfined aquifer. This
aquifer is not confined by an overlying impermeable layer and is characterized by the
presence of a water table.

C.3 Artesian Wells

Artesian wells are much like deep wells except that the water extracted is from a confined
aquifer. The confining impermeable layers are above and below the aquifer.

D. TYPES OF WELLS BASED ON DESIGN AND CONSTRUCTION METHODS
D.1 Dug Wells

Dug wells are holes or pits dug manually into the ground to tap the water table. The dug
well may be up to 15 meters deep, with diameter usually ranging from 1 meter to 1.5
meters.

D.2 Driven Wells

Driven wells are like dug wells, in the sense that they tap the shallow portion of the
unconfined aquifers. They are easy and relatively inexpensive to construct in locations
with unconsolidated formations that are relatively free of cobbles or boulders. The wells
are constructed by driving to the ground an assembly of G.I. pipe and a pointed metal
tube called a “well point”. The pointed end of the well point, which is the penetrating end,
has screens or holes to allow the passage of water. The upper end of the G.I. pipe is hit
at the top with a heavy weight, usually suspended from a block attached to a tripod. As
the driving progresses, the well point sinks further into the ground and lengths of G.I.
pipes are added at the top. Wooden blocks or steel caps should be placed at the top to
protect it from being damaged by the impact of the driving weight.

D.3 Bored Wells

Bored wells are constructed with hand or power augers, usually into soft cohesive or non-
caving formations that contain enough clay to support boreholes. The depth of the bored
wells could be up to 15 meters.

D.4 Drilled Wells

Wells drilled by professional drillers with appropriate experience and equipment can
extract groundwater to a much deeper level than the other types of wells.

Well construction usually comprises four or five distinct operations: drilling, installing the

casing and screen, placing the filter pack, grouting to provide sanitary protection, and
developing the well to insure sand-free operation at maximum vyield.

24 14V
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There are two (2) common types of drilling methods, namely: cable tool and rotary drilling
method.

Well drilling must be contracted to an experienced and competent well drilling company
duly accredited by NWRB. The driller's role goes beyond the physical drilling of an
appropriate size borehole; it includes, importantly, the performance of standard practices
and tests.

. TEST OF WELL SUITABILITY

E.1 Pumping (“Safe Yield"”) Test

The well’s safe yield test can be roughly determined by operating a test pump with
capacity at least equal to the system peak demand and operating it for 24-48 hours. After
24 hours of pumping, the drawdown should be measured at several time intervals to
determine if it has stabilized.

The pumping rate at a stabilized pumping water level is the so called maximum pumping
level and the safe yield is about 60%-80% of the figure. In water where incrustation is
anticipated, the safety factor should be set low. In areas where water quality is good, with
a sand and gravel aquifer and low seasonal water table fluctuation, a higher safety factor
can be considered.

E.2 Water Quality Test

This is done to determine if the physical and chemical characteristics of the groundwater
meet the required parameters for the intended use. For drinking water purposes, the
characteristics of groundwater shall conform to the standards set by the Philippine
National Standards for Drinking Water (PNSDW).

E.3 Estimated Well Yield
The production of the well should be at least equivalent to the projected maximum day

demand of the water system by the design year. The hydro-geological study mentioned
would indicate the estimated yield of a well.

. WELL CONFIGURATION

F.1 Well Depth

The depth of the well depends on the water-bearing formation and the budgeted cost.
The well must be designed to penetrate the aquifer as deep as possible within the
budgeted cost.

b L4V
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During the test hole drilling, the drilling contractor will complete a formation log. Soil and
rock samples are taken at various depths and the type of geologic material is recorded.
This allows the driller to identify aquifers with the best potential for water supply. Some
drillers also run an electric or gamma-ray log in the test hole to further define the geology.

Generally, a well is completed to the bottom of the aquifer. This allows more of the aquifer
to be utilized and ensures the highest possible production from the well.

F.2 Casing Diameter

The well casing could be either a straight casing or telescopic casing. The diameter of a
straight casing is the same from top to bottom of the well. Telescopic casing is a
combination of a larger diameter casing/screen portion and a smaller diameter lower
casing/screen portion.

The casing serves as a housing for the pumping equipment and as a conduit for the flow
of groundwater from the screen opening to the suction of the pump. The housing portion
of the casing should be located such that the pump will always be submerged in water. It
should be set a few meters below the lowest drawdown level, considering seasonal
fluctuations. The casing should be large enough to accommodate the pumping unit for
the desired supply rate.

The minimum casing size must be equal to 50mm larger than the pump bowl but should
not be less than 100mm.

F.3 Well Screen

The well screen is the intake portion of the well. The yield of a well depends greatly on
the design and location of the screen. Wells can be screened continuously along the bore
or at specific depth intervals.

Stainless steel screens are most widely used because they are strong and relatively able
to withstand corrosive water.

A screen slot size that allows 60 percent of the aquifer material to pass through during
the well development phase of drilling should be chosen. The remaining 40 percent,
comprising the coarsest materials, will form a natural filter pack around the perforations
or screens.

F.4 Wellhead Protection
The construction of the final well seal is intended to provide protection from leakage and

to keep runoff from entering the wellhead. It is also important to install backflow
prevention devices.

b ¥
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G. WATER TREATMENT

It is best to select sources with good water quality to avoid water treatment in order to
reduce facility and operation cost. However, groundwater usually contains minerals, and
other undesirable particles and contaminants, which should be eliminated or reduced to
acceptable levels, for use in domestic or potable application

The type of water treatment selected shall be based on the requirement of water use.
Depending on the treatment method, the concentration of the undesirable particulates or
contaminants may be reduced or even eliminated. These contaminants include suspended
particles, dissolved elements and minerals, bacteria, and algae that degrade the raw water

quality.

Based on the Philippine National Standards for Drinking Water (PNSDW), potable water
must be clear, colorless and free from objectionable taste and odor. Both physical and
chemical tests shall be carried out to check treated water potability based on acceptable
standards.

Water Treatment is comprised of several stages, which reduce and remove the amount
of undesired contaminants from the extracted groundwater. Amongst these treatment
methods are as follows, but are not limited to, to wit:

1. Pre-chlorination — removes algae, pathogenic organisms and other bacteria
particularly, in surface water.

2. Sedimentation — water is allowed to sit in large settling tanks. During this stage, the
floc particle settle at the bottom due to gravity forming a layer of sludge. The clarified
water at the top is then ready for the next stage. This removes organic matter,
bacteria, and other suspended solids.

3. Slow Sand and Carbon Filtration — The clarified water is passed through various filters
to remove the remaining suspended particles, bacteria, and some dissolved
contaminants. Sand Filters and Activated Carbon Filters are used for this process to
remove suspended solids, colloidal particles, microorganisms, dissolved organic
compounds, iron and manganese, chlorine and chloramines, some dissolved gases,
certain inorganic compounds, and treat color, taste and odor. Anti-scalant and De-
chlorination dosing may also be included during the pre-treatment phase.

4. Post Treatment — this entail use of advanced filters which can remove very small
particles, bacteria and some viruses. Common post chlorination process uses Reverse
Osmosis to achieve desired water quality. Pathogenic organisms, bacteria and the
remaining total dissolved solids, organic compounds, heavy metals, nitrate, turbidity,
color and odor compounds, and radioactive substances are also filtered.

5. Disinfection — Even after filtration, there might still be microorganisms present in the

water. To ensure safety, disinfection is necessary. Common disinfection involves post
chlorination, UV disinfection, Ozonation, and pH adjustment and stabilization.

. b 3K
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H. PUMP AND STORAGE SYSTEM

H.1 Pump Sizing

Pump types can vary depending on the required configuration of the system. The pump
types being used for water supply are either centrifugal pumps or positive displacement
pumps. The pump capacity shall be selected based on the number of intended operation-
hours for maximum day demand and reservoir size.

Pump selection is based on the depth of the pumping water level:

a. If pumping water level (PWL) is less than 6 meters, use a centrifugal pump (maximum
suction lift = 6 meters);

b. If the pumping water level is from 6-20 meters , use jet or submersible pumps; and

c. If the pumping water level is greater than 20 meters, use a submersible or a vertical
line shaft turbine pump.

The pump stop is set at the elevation of the designated well yield where static water level
is set.

Pump power is determined by calculating the total dynamic head of the pump considering
friction losses in the pipes and fittings from the source to the maximum water level at the
overhead tank.

Pumps are best selected using a pump curve where the duty point is plotted against. The
pump characteristics must be examined for both shut-off and run-out point of the selected
curve.

The standard plan shows a 3.0hp, 64m, 1@, 60Hz multi-stage pump with the given
configuration. The well yield is set at 60.0m but may vary depending on site condition.
The actual pump capacity shall be based on the actual data collected at site and on the
configuration of the piping and storage system. Sizing and design of the forced main shall
be undertaken by a qualified Mechanical Engineer.

H.2 Pipeline

The pipe material must be selected to withstand the highest possible pressure that can
occur in the pipeline. Steel Pipes or Plastic Pipes i.e., Polyvinyl Chloride (PVC) or
Polyethylene (PE) can be used depending on the requirement of the system.

For the transmission line design, a maximum computed HGL based on a minimum supply
rate equivalent to 0.3 times the average day demand should be examined. At any point
in the transmission line, this maximum HGL should not be over the allowable maximum
pressure of the line (70 m head).

To limit the maximum pressure, break pressure tanks or chambers could be installed along
the main.
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The distribution pipelines must be designed to handle the peak hour demand of the
system:

1. Minimum pressure head at the remotest end of the system = 3.0 m
2. Maximum velocity of flow in pipes

a. Transmission Line = 3.0 m/s

b. Distribution Line = 1.5 m/s
Minimum velocity of flow in pipes = 0.4 m/s
Demand Factor: varies from 0.3 (minimum demand) to 3.0 (peak demand)
Allowable head loss: minimum = 0.50m/1000m, maximum = 10m/1000m
Allowable pressure head: minimum = 3m, maximum = 70m

@ o B

H.3 Reservoirs

There are two (2) main types of reservoir being used for water supply, elevated reservoirs
and ground level reservoirs.

The standard plan provides an elevated reservoir to minimize the use of pump power and
conserve energy produced through solar energy.

As a rule of thumb, the storage tank volume should be at least equal to one-fourth (25%)
of average day demand of the community.

The structural design of reservoirs must meet the standards set by the National Structural
Code of the Philippines. The reservoirs must be strong enough to withstand all loads, such
as hydrostatic pressure, earth pressure, wind loads, seismic loads and other dead or live
loads.

H.3.1 Inlet Line

The size of the inlet line must be determined by the supply and demand requirements.
The inlet line on all reservoirs must have a shut-off valve located adjacent to the
reservoir.

H.3.2 Outlet or Discharge Line
Like the inlet line, the size of the outlet line is determined by the supply and demand
requirements. The upstream-end of the outlet pipe is usually installed at least 5 cm,
above the floor of the reservoir to create a dead volume of water.

H.3.3. Drain Line

This is provided for draining and cleaning the reservoir. Draining could be done
through the inlet-outlet line by shutting off the valve controlling the flow in the main
line and opening the drain valve.

e 45
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H.3.4 Ventilation Facilities

These are provided in reservoirs to allow the air to escape fast enough to prevent
pressure from building up inside the reservoir during filling, and to prevent a vacuum
from forming when water is being drawn out. The ventilation facilities should be
designed to keep rain and surface water from entering, and they should be screened
to keep out insects. Overflow and drainage pipes should be designed with a valve
chamber to prevent rodents from entering the reservoir.

H.3.5 Overflow Line
Reservoirs should be provided with an overflow line large enough to allow the
maximum anticipated overflow (pump or spring capacity) and should be properly
screened and covered like an air vent.

H.3.6 Manhole and Covers
These are installed in reservoirs to serve as entrance during repair, cleaning and
maintenance. To prevent the entry of surface water which may contain pollutants,
manholes should be installed slightly raised above the roof level and must be equipped
with an overlaying cover. The cover is also necessary to prevent the sun’s rays from
promoting algae growth.

H.3.7 Water Level Indicators
Depth gauges using a flow and wires are usually used.

H.3.8 Control Valves

The flow into the reservoir may be stopped manually or automatically.

7h £ W
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I. SOLAR POWER SYSTEM

I.1 Solar Panels

The solar cell is the basic unit of a photovoltaic (PV) system. Solar panels shall be of
mono-crystalline or poly-crystalline type with efficiency range of 14-19% and 12-15%,
respectively. Voltage rating of each panel varies from 12V, 24V or 48V.

The standard plan adopts/specifies a 550 watts or its approved equivalent for a 1mx2m
mono-crystalline solar panel.

The type of solar power produced by a photovoltaic solar cell is a direct current (DC)
power. Most commercially available photovoltaic solar cells have solar power ratings which
indicate the maximum deliverable solar power that the cell can provide in watts and is
equal to the product of the cell voltage multiplied by the maximum cell current.

The number of solar panel needed for a given installation can be determined by dividing
the estimated hourly energy requirement by the peak sunlight hours for the specific area
and dividing it by the panel’s wattage taking into consideration the efficiency of the
electrical system.

The designer shall also take note of the string size or how many group of panels can be
wired to account for the specific input voltage range of the selected inverter. The minimum
string size shall correspond to the minimum range of the inverter specification. The string
shall not exceed the specified maximum DC input voltage to protect the inverter from
overloading. For the given standard plan, an 8 strings of 3 is adopted.

I.2 Inverters

Inverters are also known as power conditioning units used to convert direct current (DC)
electricity from batteries and solar panels into alternating current (AC) electricity. The
specifications of the inverter shall be based on the input battery voltage, maximum load,
the maximum surge required, variations in voltage and any optional features needed.

A hybrid solar inverter is the combination of a solar inverter and a battery inverter into a
single piece of equipment that can intelligently manage power from your solar panels,
solar batteries, and the utility grid at the same time.

The size of the inverter shall account for the power conversion efficiency to about 88-92%
from DC to AC.
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1.3 Batteries

Batteries are used both as storage and back-up energy for the solar powered system.
These are classified into two (2): Lead Acid and Lithium Ion Batteries. These varies in the
depth of discharge of 50% and 80%, respectively. The number of batteries in the system
shall be determined based on the utilization limit of the battery and the number of
autonomy days designed for the system taking into consideration its efficiency.

Lithium iron phosphate (LiFePOs) battery is a new type of lithium-ion battery that uses
lithium iron phosphate as the cathode material to store lithium ions. LiFePO4 batteries
typically use graphite as the anode material. The chemical component of LiFePo, batteries
gives them a high current rating, good thermal stability, and a long service life.
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APPENDIX
SAMPLE CALCULATIONS
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DESIGN CONSIDERATIONS FOR RURAL WATER SUPPLY

FOR LEVELS II (DOMESTIC AND POTABLE USE)
(Sample Calculations)

The following calculations were done in accordance with the requirements of the Rural
Water Supply Design Manual (Volume I), Philippine Mechanical Engineering Code,
Philippine Electrical Code, National Structural Code of the Philippines and other relevant
codes and standards.

The parameters considered in the sample calculations were based on assumptions and
shall be adjusted based on actual site condition and data gathered thru the conduct of
geo-resistivity test, water quality test, and pump “safe yield” test, among others, during
the planning stage.

Mechanical Works:

Design Data:

Sample Size Population: 500 individuals or 100 households
Design Period: 5-10 years
Service Level: Level IT (Communal faucet System or Stand Posts)
Communal Faucet Service = 4-6 households (5 households average)
Per Capita Water Consumption: 50-60 liters per capita/ day (55 Ipcd average)
Water Demand:
Average Day Demand (ADD) = 27,500 L/day
Minimum Day Demand = 0.3(ADD) = 8,250 L/day
Maximum Day Demand = 1.3(ADD) = 35,750 L/day
Peak Hour Demand = 3.0(ADD) less than 1000 connections
3,437.5 L/hr (upper limit)
Non-Revenue Water = 0.15(ADD) = 4,125 L/day
Drilled Well >20m (average aquifer depth) = 40-60 m, use 60m
Raw Water Tank Elevation above ground = 2.20 meters
Domestic Water Tank Elevation above ground = 7.60 ~ 8.0 meters
Potable Water Tank Elevation above ground = 2.20 meters

Other Assumptions/Considerations
Pumping “Safe Yield” Test Elevation = 60.0 m below NGL

Minimum Pumping Level (after drawdown) = Pumping “Safe Yield” Test Elevation
Pump Type: Submersible Pump (>20 m depth)

Reservoir Sizing

An elevated water tank is considered for this standard plan. The size of the reservoir shall
account for about 25% of the Maximum Day Demand (MDD).

v
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Typical commercial tank size is 10,000 liters, 2.5m@ x 2.0mH

The filtered/treated water is separated in the filtration process. Dense water output, which
can be utilized for domestic applications account for 60-75% and left treated water is
about 25-40% of raw water.

Two (2) units of 3000-Liter tank can be utilized to collect dense water output for domestic
use and Two (2) units of 2000-Liter tank for potable use.

Pump Sizing

Pump capacity shall deliver the required water demand for the day considering the results
of the pumping test for the subject well as to limits in pumping duration and rate.
Typically, aquifer properties are estimated from a constant rate pumping test by fitting
mathematical models to drawdown data through a procedure known as curve matching.
Diagnostic tools such as derivative analysis are useful for identifying flow regimes and
aquifer boundaries from a pumping test prior to performing curve matching.

There are several pumps considered in the design of water treatment system, such as
follows:

1. Submersible Well Pump — use for extracting groundwater from the well and filling
the raw water reservoir.

2. Raw Water Pump — use to draw water from the raw water reservoir for the first
stage of the water treatment process.

3. High Pressure Pump — use to deliver water for the succeeding stages of the water
treatment process and deliver filtered water to pure water tanks.

4, Supply Pump — use to deliver the dense water output from the water treatment
system to the elevated domestic water tanks.

5. Distribution Pump — use for distributing domestic water supply to communal faucet
connections. If necessary, booster pumps are also installed along the distribution
system to maintain and attain the required fluid pressure.

This guideline only shows the calculations made for the submersible well pump, as the
raw water pump and the high-pressure pump are integrated to the water treatment
system'’s capacity selected per the manufacturer’s recommendation. Typical size for these
pumps are indicated in the plan for the sample 2000L/hr treatment rating. On the other
hand, the supply pump is a standard 1-Hp capacity pump used for filling the elevated
domestic water tank. The distribution pump is not included in this guideline since piping
is dependent on the proximity and configuration of the distribution line.

@MWA T
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This standard plan considers a submersible pump operation of about 5 hours daily with a
pump capacity of 2.0 liters/second or 32 gal/min. This will limit disturbance in the raw
water tank to a minimum and agitation of suspended solids.

Reservoir Capacity: 10,000 Liters
Pump Capacity: ADD/(15% NRW)/(Operation Hours)
27,500 L/day (1/0.85)(1/5 hours)(1/3600sec)
1.91 L/sec ~ 2.0 L/sec
Tank Filling Time: 1.39 ~1.40 hours
Water Treatment Cap: Based on the minimum and maximum day demands of 8,250 L/day
and 35,750 L/day, respectively, use a 2000 L/hr water treatment
capacity, capable of running up to 18 hours daily with power
sourced directly from solar panels during the day, supplemented
by utility and battery back-up during nighttime. 60-75% of raw
water or 1200-1500 L/hr is converted to dense water output and
25-40% 500-800 L/hr is converted to pure water.
Total Dynamic Head: 63.911 m or 64 m
Actual Head — 62.2 m
60.0 m (NGL-Min. Pumping Level)
0.20 m (Raw Water Tank Frame Elevation)
2.00 m (Tank Height)
Friction Loss — 1.711 m
Pipes and Fittings
Velocity Head
10% Allowance
Pump Power: 2.082 kW or 3.070 HP
Commercial Pump Size: 3.0 HP
Pump Specifications:
Design Head: 64.0 m
Pump Speed: 3450.0 rpm
Discharge Port Size: 2.0 in. or 50mm
Stages: 14
Pump Material: SS 304 (Stainless Steel)
Electrical Data: 230V, 1@, 60Hz

Recommended Well Size Diameter: 4.0 in. or 100mm@@

The pump specifications may vary depending on the designation of the minimum pumping
level after drawdown based on the pumping “safe yield” test. This also corresponds to the
configuration of the system, the pipes and fittings used, and the efficiencies considered
by the designer in sizing.

The initial size of the system shall be coordinated with the manufacturer under the close
supervision of a Registered Mechanical Engineer.
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Electrical Works

Initial Solar System Sizing

The solar panels selected for this standard plan is of 550 Watt, 48V, Monocrystalline Type.

Solar Panel Wattage: 550 Watts
Electrical Load: 2.2kW Submersible Pump, 0.75kW Raw Water Pump, 5.5kW Water
Treatment Pump, 1 HP Air-conditioning Loads, Luminaires and Convenience Outlets
Daily Operations: 5 Hours for motor loads
kW-hr Requirement for the Day: 60805 WHr/Day
Total Wattage: 12647 kW
80% Inverter Efficiency
85% Battery Efficiency
97% Wire Losses
Maximum Peak Sunlight Hours per Day (Philippines): 4 Hours
Required Number of Solar Panels: 36 Panels

The Electrical Engineer shall also account for the string connections of the solar panels
taking into consideration the maximum photovoltaic input voltage and the current of the
Hybrid Inverter Specification.

For the given standard plan, the Hybrid Solar System consist of a 20kW Hybrid inverter,
single phase, 6-200AH LiFePo4 Batteries, Automatic Transfer Switch, and their respective
DC and AC Circuit Breakers.

9 - 550W Solar Monocrystalline Panels per string for a total of 36 panels or its approved
equivalent is designed to meet the design requirement.

Any equivalent Solar Panel Wattage rating can be used in consideration with the Maximum
PV input Power of the Hybrid Inverter:

36 X 550W Monocrystalline Solar Panel = 19800W

40 X 500W Monocrystalline Solar Pane = 20000W

44 X 450W Monocrystalline Solar Pane = 19800W

The initial size of the system shall be coordinated with the manufacturer under the close
supervision of a Registered Electrical Engineer.

b4 fA
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Civil Works
Structural Considerations

The design criteria and considerations used are based on the National Structural Code of
the Philippines (NSCP) 2015.

Structural Loading (considered in the Updated Standard Plan)
Occupancy Category Standard Occupancy Structures
Seismic Zone Factor Zone IV
Basic Wind Velocity 250 kph

Material Strength
Concrete Strength at 28 days
Reinforcement Yield Strength
Diameter 12 and below = 230 MPa (Grade 33)
Diameter 16 and above 276 MPa (Grade 40)

21 MPa

The allowable soil bearing capacity to be used must be based on the actual site
geotechnical investigation.

The actual sizes of structural members must be supported by a structural analysis based
on actual site condition.

Elevated Platform for Water Tank

Polyethylene water tanks or commercial size steel tanks, instead of stainless steel water
tanks, can also be adopted for smaller storage designs. The tanks can be raised using
steel frame platform.

The tank will sit on 50-mm thick steel plate to be supported by I-beam steel frame. The
steel columns are connected to concrete pedestals through anchor bolts and base plate.
All steel-to-steel connection must be fully weld. Pedestals are then supported by isolated
footings. Angle bar steel bracings must be provided for added support during lateral
pressure.

Structural steel members shall be painted with anti-rust and anti-corrosion to avoid rapid
deterioration.

On-ground Solar Panel Module Support

Solar Panels connected on module rail will be supported by truss system composed of U-
Channels. The truss is then connected to concrete pedestals through u-bolts and baseplate
with isolated footings. However, if on-ground solar panels need to be raised, circular steel
tube may be use for column connected to the pedestals.

On-roof Solar Panel Module Support
Solar Panels connected on module rail will be attached to the roofing/c-purlin by hanger
bolts. The angle of tilt for solar panels will reflect the angle of the roofing system.

e i X
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Power House
The provided powerhouse in the updated standard plan may vary based on the actual lot

area for the project.
The water treatment unit should be enclosed in a separate room where noise can be kept

at a minimum level and where personnel will not have to stay for more than the
recommended duration.
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TO ELECT. POWER g RERUCER £ | T T '
CONTROL g s000 not] ] \\- 1 e’ R
o \ @50 mm. GATE VALVE \_ .
8 050mm-\_ 50 x @50 mm. TEE RIS @25 mm. GATE VALVE o
@16 mm. REBARS B.W.
. CONCRETE
; 93\ mTé\géRsETVt\zlcE)t’ND @50 mm. OVERFLOW PIPE
TO RAW
SCREEN WATER TANK
‘ WI @50 mm. SUPPLY PIPE
| -
U
3000 LITERS
DOMESTIC
@25 mm. SUPPLY PIPE WATER TANK
STAINLESS OR
@25 mm. OVERFLOW PIPE P(OLYETHYLENE)
( TO DOMESTIC WATER TANK
I |
. ‘
\\\ _________ :;’
~a - d 4—_«
§ \\\ //’ 2000 LITERS ~UPPLY
e STATIC WAFRR LEVEL // POTABLE WATER L]
a N Y TANK TO DFAIN
<§( \\ // TO DISTRIBUTION LINES {STAINLESS OR
& \ ~ 7/ POLYETHYLENE) .J
\T // ELEVAXED 5.0M
JELECTRODE EL -60.00 A ¥ BN, PUMPING LEVEL
PROBE SUBMERSIBLE PUMP UV SITERILIZER
NOTE: PUMP SUBMERGENCE | I
AQUIFER BASED ON MANUFACTURER'S
RECOMMENDATION S -
Il777 7777777777777 7777 P77 77777 777777777 . AR TR A
SUPPLY WATER - \_
] PUMP (VARIES) 0.75kW, 230V, 60Hz, 19,
NOTES: SUPPLY WATER PUMP

1.

COMPONENTS OF A WATER TREATMENT FACILITY VARIES DEPENDING ON THE INITIAL WATER QUALITY TEST OF THE GROUND WATER SOURCE. THE
PROCESS DIAGRAM SHOWS A TYPICAL CONFIGURATION IN TREATING GROUNDWATER. FINAL SYSTEM CONFIGURATION (TYPE OF FILTRATION SYSTEM)
MAY VARY DEPENDING ON MANUFACTURER'S RECOMMENDATION.
STAGES FOR THE REVERSE OSMOSIS PROCESS SHALL BE BASED ON MANUFACTURER'S RECOMMENDATION PER TOTAL DISSOLVED SOLIDS (TDS) OF
TESTED RAW WATER. THE U.S. EPA SETS THE MAXIMUM CONTAMINANT LEVEL FOR TDS AT 500 PPM AND THE WORLD HEALTH ORGANIZATION (WHO) SETS

THE MAXIMUM CONTAMINANT LEVEL FOR TDS AT 1000 PPM.

FOR GUIDANCE:

-TDS VALUE GREATER THAN 1,000 BUT LESS THAN 5,000 PPM IS CONSIDERED BRACKISH WATER AND REQUIRES 4 STAGES.
-TDS EQUAL OR ABOVE 5,000 BUT LESS THAN 15,000 PPM IS CONSIDERED HIGHLY BRACKISH AND REQUIRES 8 STAGES

A

NANOFILTRATION J

WATER TREAMENT PROCESS DIAGRAM

-TDS EQUAL OR ABOVE 15,000 BUT LESS THAN 30,000 PPM IS CONSIDERED SALINE AND REQUIRES 8 STAGES vSCALE: 1:40M
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65mm@ , SCH 40
SUPPLY PIPE

65mm@ , SCH 40
OVERFLOW PIPE

©

o
PARALLEL PIPE - 1/2-13 UNC -2A X 7" LENGTH
PIPE CLAMP GALVANIZED BOLT

PARALLEL SUPPLY- OVERFLOW

A

MAINTAIN APPROXIMATELY " GAP

65mm@ , SCH 40

SUPPLY PIPE

2

-

\

MAX. WATER LEVEL

——

PIPE - PIPE CLAMP CONNECTION DETAIL "A"

\/ SCALE:

38mm@ , SCH 40
DRAIN PIPE

50mm@ , SCH 40

1:5M

MAINTAIN APPROXIMATELY 3" GAP

65mm@ , SCH 40
OVERFLOW PIPE

DETAIL "A"

100

UNIOM PATENTE

38mm@ , DRAIN PIPE

®° DISCHARGE PIPE
PARALLEL PIPE - \—— 1/2-13 UNC -2A X 7" LENGTH
PIPE CLAMP GALVANIZED BOLT
’ 177.8

PARALLEL DISCHARGE-DRAIN
/ 3"\ PIPE - PIPE CLAMP DETAIL *B"

DETAIL "B"

BOTTOM OF TANK
=

50mmgd , DISCHARGE PIPE

10,000 LITER ELEVATED

25mm@ , SCH 40
19mm@ , SCH 40 OVERFLOW PIPE
SUPPLY PIPE

PIPE - PIPE CLAMP

W
"_r

PARALLEL SUPPLY- OVERFLOW
/ 2™\ PIPE - PIPE CLAMP DETAIL "C"

U SCALE: 1:5M

PARALLEL PIPE -
PIPE CLAMP

19mm@ , SCH 40
19mm@ . SCH 40 DISCHARGE PIPE
DRAIN PIPE

100

PIPE - PIPE CLAMP
19mm@ ,
DRAIN PIPE

f

DETAIL "C"/

BOTTOM OF TANK

UNION PATENTE

PARALLEL PIPE -

P
PiPE CLAM DETAIL "D"

PARALLEL DISCHARGE-DRAIN
PIPE - PIPE CLAMP DETAIL "D"

)
\___/SCALE: 1:5M
(61

19mmg@ , DISCHARGE PIPE

2000 LITER VERTICAL

\__/SCALE: 1:5M
4 WATER TANK PIPE CONNECTIONS WATER TANK PIPE CONNECTIONS
\_/ SCALE: 1:8M U SCALE: 1:8M
— P/ N/
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50mm@ , SCH 40
SUPPLY PIPE

108

PARALLEL PIPE - PIPE CLAMP

MAINTAIN APPROXIMATELY $" GAP

50mm@ , SCH 40
OVERFLOW PIPE

1/2-13 UNC -2A X 7" LENGTH

GALVANIZED BOLT

177.8

I

8 _HV,_
(\O /—— W14x30
i
FULL WELD
o

50mm@ , SCH 40
SUPPLY PIPE \
A}

F \

¥MAX. WATER LEVEL

BN

PARALLEL SUPPLY-OVERFLOW
PIPE - PIPE CLAMP DETAIL "E"

SUPPLY-OVERFLOW PIPE TO
2 \WATERTANK COLUMN CONNECTION

N

SCALE:

1:5M

\__/ SCALE:

38mm@ , SCH 40
DRAIN PIPE

50mm@ , SCH 40
DISCHARGE PIPE

108

\— 1/2-13 UNC -2A X 7" LENGTH
GALVANIZED BOLT

l 177.8

PARALLEL DISCHARGE-DRAIN
PIPE - PIPE CLAMP DETAIL "F"

3
A

MAINTAIN APPROXIMATELY 3" GAP

1:8M

50mm@ , SCH 40 ]
OVERFLOW PIPE 1
( s
DETAIL "E" 1
O/
OI\

100

—

38mm@ DRAIN PIPE

UNION PATENTE -—{Hf
PIPE CLAMP @ 2.00m

1

DETAIL "F"

BOTTOM OF TANK

50mm@
DISCHARGE PIPE

3000 LITER ELEVATED
/"4 "\ WATER TANK PIPE CONNECTIONS

SCALE: 1:5M \__/ SCALE: 1:5M
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et 1 4y,
i — - I —F 5] "
EL +0.900
WASHING REFILLING )
2000 LITERS o
BRI COUNTER COUNTER 3
SHS WATER TANK <
EllE El +2.200 ) =
w 5]
gl e 2 >
® b = 2
o) £ > m
z 3000 LITERS E‘ Sz %
o . DOMESTIC I b— i N
2 Samngl WATER TANK . DRAIN LINE £ Z
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s r POLYETHYLENE) W OPEN SPACE
2 & ¥
o M_ ; 2000 LITERS
M ] ] |
< 3 POTABLE =
< g 1 RFUOWLINE TORAW | f
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Ty S0mmo ]t
e ey S Y
'(Z) Q i — i3 i
al & 50nm@ o | T %
O T \g 4
7 G- }-‘L £
[2] 4 (=]
¢ & IR = — ]
] : 3000 LITERS = I
o DOMESTIC A 2
Z e WATER TANK e £
S 50mmg (STAINLESS OR w i ox &
é POLYETHYLENE) =z = <z( L PURE WATER
o EL +7.600 ;' i QUTPUT SOLAR PANELS
© a2 v 30
o x5
= vOul ¥
¥ - w a= ]
L5 I
o e
w o .
>
o 2000 L/HR WATER
T TREATMENT SYSTEM:
£ RAW WATER PUMP,
Q HIGH PRESSURE PUMH
EL +5.500 TRANSFER PUMP (DOMESTIC) / AND INVERTER |
0.75kW, 230V, 60HZ, 19 5.5kW, 230V, 60HZ, 19
g
£ E
11K
wny @
™ 4
DENSE WATER OUTPUT ,L]"
+—1————<———{¢
| | |25mm@ BACKWASH
_: <——
Psmm@ RAW WATER _
13 CONTROL ROOM
10000 LITER
RAW WATER TANK L oo |1 |
(STAINLESS OR > [ WATE*;J STEEAJMENT —
POLYETHYLENE) 9""50mm“g 3 P L
El +2.2m e 2. SEDIMENTATION
g ) 3. SLOW SAND AND
£ P CARBON
3 z FILTRATION [ ]
4. POST-TREATMENT
5. DISINFECTION
¢ 11E% o |
i w:
(113 " ——
PRE-CHLORINATION é% SYMBOLS : > - EI‘_%EN DIRECTION
& = - GATE VALVE
v nid =N~ - CHECK VALVE
65mm@ OVERFLOW LINE i - - FLOWMETER
<t —bi—q— o=~ - TEE
LY 1 IR AP T - EL +0.000 TO DRAIN —a- - REDUCER
co ¢ - ELBOWDOWN
\_ O -ELBOWUP
150mm@ WELL CASING m
NOTE: .
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Recommended Water System Component per Sample Population

Submersible Pump wel Size Water Treatment Raw Water Tank Domestic Water Tank | Potable Water Tank Solar Panels Batteries Hybrid Inverter Paneboard
: No. of . Capaci . . : . Size of Sze of Main |Size of Grounding
Level |Population No. of Dameter | No. of No. of Capacity No. of Capacity No. of Capacity No. of Rating No. of Rating | Rating .
Households Units Capacity (ips) |Power (HP) (mm) Unit/s (L/t}']r) Unit/s L Unit/s L Unit/s ) Unit/s (Watts) Unit/s (Ah) | (watts) Phase Brl\g:;\er Conductor Conductor Phase
11 500 100 1.00 2.00 3.00 160 1.00 2000 1.00 10000 2.00 3000 2.00 2000 36.00 550 6 200 20000 1 125 }2-30mm2 THHN | 1-8.0mm2 THHN 1
11 750 150 1.00 3.00 5.00 100 2.00 2000 1.00 15000 3.00 3000 3.00 2000 62.00 550 8 300 36000 3 125 |3-30mm?2 THHN|1-8.0mm?2 THHN 3
I1 1000 200 1.00 4.00 7.50 100 2.00 2000 2.00 10000 4.00 3000 4.00 2000 68.00 550 9 300 40000 3 150  }3-38mm?2 THHN | 1-14mm2 THHN 3
NOTE: THE RECOMMENDED WATER SYSTEM COMPONENTS PER SAMPLE POPULATION IS ONLY FOR GUIDE. PUMP POWER AND
CAPACITY SHALL BE STUDIED DURING PLANNING STAGE BASED ON PUMP "YIELD" TEST AND GEORESISTIVITY TEST TO
DETERMINE WELL EXTRACTION LIMIT, STABLE PUMPING LEVEL CONSIDERING DRAWDOWN, AND DEPTH OF WATER TABLE,
RESPECTIVELY. TOTAL DYNAMIC HEAD SHALL BE RECALCULATED FOR PUMP POWER SIZING BASED ON PIPING
CONFIGURATION AND INSTALLATION. CONSULT A REGISTERED MECHANICAL ENGINEER FOR VALIDATION OF SYSTEM
EQUIPMENT SIZING.
Schedule of Equipment (100 Households)
Submersiblke Pump Domestic Tank
uan Unk Description i
Quantty | Unt Description C"’(ptf‘sc)"y Head (m)| Ekctrical Data Remarks Quantty st Capacty (1 Matere! Ak Shar o E:,Gnd e
Material: Stainkss Steel 2 Set |Elevated Water Tank (1.48mD x 2.5mH) 3000 §:Ty(zt$15eljysr1)é complete wih standard accessories
. ready for service
1 Set Subm(e(::rz:ti:;(:él EBS)P ump 2 64 226ng1'2 ng)v’ Al unt shal be brand new and
! complete with standard accessories Potable Water Tank
ready for service Quantiy Unk Description Capacty (L) Material Remarks
Steel (SUS) Al unt shal be brand new and
Water Treatment System 2 Set | Potable Water Tank (1.23mD x 2.25mH) 2000 Polyethelyne'b complete with standard accessories
Quantty | Unk Description C?B‘;SY Electrical Data Remarks ready for setvice
) . Solar Panek
C‘Z’:rﬁ':ges:ga;fg{fvﬁ:‘tg::g‘:;thm Quantty | Unk Descrption Capactty (W) Battery Remarks
Pressure Pumps, Carbon and Sand Fikers, Al unt shal be brand new and % e Monocrystaline Photovoltaic Solr Panels - L:::umhlr;)n Al :;i: ;5/::1' b; :&:?g new Sasrcl::ie )
1 LS | Security Fiter, UV Steriizer, Micro, Ukra | 2000 5.5kW, 230V, 60Hz, 10 | complete with standard accessories with Inverter, battery and other Devices °5EP aiE | COTMREIE ¥, S . agee
and Nano Fitrations, and other ready for service (LFEPO4) ready for service
components inclusive of the entire
package.
Raw Water Tank
Quantky Unit Description Capacty (L) Material Remarks
) Steel (SUS) Al unt shal be brand new and
1 Set Raw Water Tank (1.96mD x 4.45mH) 10000 ! complete wih standard accessories
Polyethelyne A
ready for service
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3 DEPARTMENR'?'::)B: ESI;EZP\%T:;SAND HIGHWAYS . ,’l/' 3 L]W’_: ﬁ)h\ﬂ)—l’f—ﬂ (SEE COVER SHEET) {SEE COVER SHEET) @
BUREAU OF DESIGN SCHEDULE OF EQUIPMENT RICHELIEU REHIPE L <1 BANIDR L BASK I\ MEDMIER G. MALIG ADOR G. CANLAS, CESO IV
MANILA \ OFFICERIN-CHARGE o"\ DIREGTOR yv ASSISTANT SECRETARY FOR UNDERSECRETARY FOR W
WATER PROJECTSHVISH BUREALLOF DE: TECHNICAL SERVICES AND TECHMICAL SERVICES AND
DATE: y EBUREAL OF DESIGN | SaTes EFORUAHON MANAGEMENT SERVICE INFORMATION MANAGEMENT SERVICE




PVC/STEEL TANK
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00 1200 . 900 |
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W14x30

STEEL LADDER

76.2x76.2x12.7mm
ANGLE BAR BRACING

NATURAL GRADE LINE

400x400MM
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I

/"1 ELEVATION

U SCALE: 1:80M
5300
900 |, 3500 , 900
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400

|400|

400

|400|

EMBEDDED FOUNDATION
ANCHOR BOLT

W14X30

-~ 4-@16 mm. MAIN BARS

N— 1- 210 mm. LATERAL TIES
1@ 50mm, 8 @ 75mm, REST @ 150mm
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a t a
. g r—D'T WELDING SYMBOL
— & & R —
Aol la[ T

&

REPUBLIC OF THE PHILIPPINES
DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS

BUREAU OF DESIGN
MANILA

ELEVATED PLATFORM PLAN & ELEVATION
CONCRETE PEDESTAL DETAILS

ELEVATED PLATFORM FOR] FiLLET wELD DETALS
WATER TANK

DRAFTED:

ICH LIEU& PE l{/ DANIL BAL |

(SEE COVER SHEET)
MEDMIER G. MALIG

A E:

FFICER-IN-C!

WATER PROJECT] D{VISON

BUREAL OF

v
EUR F DESlG

N

-ASSISTANT SECRETARY FOR

TECHNICAL SERVICES AND
INFORMATION MANAGEMENT SERVICE
e s SR E

ADOR G. CANLAS, CESO Iv
UNDERSECRETARY FOR
TECHNICAL SERVICES AND
INFORMATION MANAGEMENT SERVICE

o
o A
e}
1 / Wi14x22
o 5 NN A 7“4\ FILLET WELD DETAILS
© 1 3 1 1 I 11
> 50MM THICK U SCALE: NTS
STEEL PLATE
+- NOTE: THIS IS AN ALTERNATIVE TO THE PREVIOUSLY RELEASE STANDARD PLAN FOR ELEVATED STEEL WATER TANK. USING ELEVATED
S PLATFORM DESIGN WILL ENTAIL LOWER TDH, THUS, MAY REQUIRE ADDITIONAL PUMP FOR DISTRIBUTION.
©} 3000 LITER TANK CAN BE MADE OF PVC OR STEEL.
ALL STEEL TO STEEL CONNECTION SHALL BE FULLY WELD.
STRUCTURAL STEEL MEMBERS SHALL BE PAINTED WITH ANTI-RUST AND ANTI-CORROSION TO AVOID RAPID DETERIORATION.
P N PROVIDE STEEL CASING/SUPPORT FOR THE TANK TO AVOID MOVEMENT.
3 LA SIZE OF FOOTING AND OTHER STRUCTURAL MEMBERS SHALL BE SUPPORTED BY STRUCTURAL ANALYSIS BASED ON THE
GEOTECHNICAL INVESTIGATION.
\/ SCALE: 1:80M ALLOWABLE SOIL BEARING CAPACITY ADOPTED IN THE DESIGN: 90kPa
7 /) r]
PREPARED. 4
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'I I PV MODULE
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11 /'-"3 s INCLINED BEAM gOCKET BOLT
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o — / / 1 SPRING WASHER
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N =
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il SEE DETAILS
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3300 | |5'
il
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m MODULE SUPPORT LAYOUT e
2700 o
U SCALE: 1:75M .
1 SPRING WASHER
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STANDARD ARRAY PV SIDE VIEW gt i ooy
/2  DOUBLE ROW VERTICAL NODE 2
U SCALE: 1:25M
|| 250 _— BASE PLATE (200x100x6mm)
V.4
g, —L-OpeseD |*Licjf— EMBEDDED FOUNDATION U-BOLT RO
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. & 250 T2FLATGASKET
8 f—-—] 8 } ﬁz?ING WASHER
S ||
— 4 - @16 mm. MAIN BARS EDGE
|| M8XK1 PRESSING MEDIUM PRESSURE M8XK1
1 | ] E:j BLOCK BLOCK _&
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A —{—  BOTHWAYS < & \ NODE 3
8 — ;; X X
L \— PURLIN \— PURLIN
700
| | EDGE PRESSING MEDIUM
BLOCK NODE PRESSURE BLOCK
SOLAR PANEL CONCRETE NODE
m P E D ESTAL D ETAI LS NOTE: IF ON-GROUND SOLAR PANELS NEED TO BE RAISED, STEEL TUBULAR MAY BE USED
U SCALE: 1:40M AS COLUMNS TO BE CONNECTED ON CONCRETE PEDESTALS ADOPTING THE
: : ON-ROOF SYSTEM PRESENTED IN THE SUCCEEDING PAGE.
SIZES OF FOOTING AND OTHER STRUCTURAL MEMBERS SHALL BE SUPPORTED
4 N Py BY STRUCTURAL ANALYSIS BASED ON THE GEOTECHNICAL INVESTIGATION REPORT.
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ICAL SYMBOLS

ONE (1) - 20 WATTS, 230VOLTS, 60Hz., LED PANEL LIGHT,
1200mm X 300mm, 4000im, OR APPROVED EQUAL

SINGLE-POLE WALL SWITCHES ON ONE SWITCH PLATE,

[10AME5 2BIVOLTS)

2 SINGLE-POLE WALL SWITCHES ON ONE SWITCH PLATE,

[ICAMPS, 25M0L TS)

3 SINGLE-POLE WALL SWITCHES ON ONE SWITCH PLATE,

(10AMES, 250MOLTS)

DUPLEX CONVENIENCE QUTLET (TWO WAY), GROUNDING TYPE

(20ANPS, Z5CVOLTS) WP DENOTES WEATRERPROOF OUTLET. REF DENOTES REFRIGERATOR OUTLET

LOAD ANALYSIS
LOADS WATTS | Hr/Day | QUANTITY | WHr/Day
LIGHT OUTLETS 20 8 5 800

CONVENIENCE OUTLETS 432 3 3 3888
1 HP AIRCONDITIONING UNIT 1472 5 1 7360
2.2 kW SUBMERSIBLE PUMP 2200 5 1 11000
0.75 kW RAW WATER PUMP 750 5 1 3750
5.5 KW WATER TREATMENT PUMP | 6875 5 1 34375
TOTAL DAILY ENERGY CONSUMPTION PER DAY 61173

SPECIAL PURPOSE OUTLET, GROUNDING TYPE

(A0ANFE, 250MOLTS) ACU DENOTES ARCONDITION NG OUTLET

9- 550W SOLAR PV ARRAY IN SERIES PER STRING,

61173

PV Power = (T)(1,3) =19881 W

No. of Panels = 550

19881

= 36.14 ~ 36 Solar Monocrystalline Panels

String Output DC Voltage (VOC) = 49.9V x 9 = 449.1V

No. of String = 32 = 4 = 4 Strings

Use: 9 - 550W Solar Monocrystalline Panels per String

ISC = 14A

DC CB RATING:

Total PV Power = 19800W
Use: 20kW Hybrid inverter, Single Phase

Battery Capacity = 2ailo: = 1341.44 Ah

Use: 6-200Ah LiFePO 4, 48V BATTERIES

ELECTRICAL SERVICE LATERAL:
SINGLE-PHASE, 3-WIRE, 230VOLTS, 60Hz., AC,
PROVIDED WITH 1 - 32mm@ X 90° TYPE "F*

o Voc =49.8V, Isc = 14.00A OR APPROVED EQUAL 14X1.25 =17.5A CONDULET, .
@  DISTRIBUTION PANEL ————____.  USE:4-20AT, 2P, DC CB T
4-500v DC SPD 40 kAIC CONNECTION POINT
[@ BI-DIRECTIONAL METER BASE OR REC METER SOKNEVERID
r— —_—"
REC METER
AUTOMATIC AC/DC CIRCUIT BREAKER WITH SURGE SIII\JTB\:_FIEE'?;-IEARSE e {
PROTECTIVE DEVICE SR APE VD i |
( | @ @ {—=1— BIDIRECTIONAL METER BASE
B 550w SOLAR PHOTOVOLTAIC ARRAY ORAPPROVED EQUAL  GW1 xa | BB EQUAL) | I
a4 I ]
= - — ! | MAIN CIRCUIT BREAKER: 225AF, 125AT, 2P,
hiVBRIDINVERTER X1 : ™ 250,in NEMA 3R ENCLOSURE
- £ | CT CLAMP LIMITER
I i
[T]  UTHIUMIRON PHOSPHATE (LiFePO4) OR APPROVED EQUAL GWlJ X1 I 59 ———+— RE TAPPING POINT
L r\J LA ey _l
AUTOMATIC TRANSFER SWITCH X X3
—&  CURRENT TRANSFORMER — Gwe2
= =—— s
<=  SERVICEENTRANCE = — = il
DC CB RATING: >
— — — — — UNDERGROUND OR UNDERFLOOR CONDUIT RUN (20000W / 48V) = 416.67A 7
TOTAL PV POWER = 550W x 36 = 19800W SEEL e at SPD *e AUTOMATIC TRANSFER
CONCEALED OR EMBEDDED CONDUIT RUN e e o =GO DEESE DO X3 o T AER =AKEE T E
= IEn— : g
RGP HENERDN = NOTE: CHECK THE SOLAR EQUIPMENT | [—— 125AMPS, 2P, 230V,
—— SPECIFICATION AND MANUAL FOR PRECISE G CHRRNG 10KAIC, NEMA 1
INFORMATION ON THE SIZES OF DC & AC Mo mm e m m m oM m oo m (20000W / 230V) = 86.95A
v GROUNDING SYSTEM OVERCURRENT PROTECTIVE DEVICES, AND 3 ' MDP
I YAELS USE:1-125AT, 2P, AC CB
1-380V AC SPD 40 KAIC
SOLARP ANEL'MSPECI FICATION: 6-200Ah LiFePO 4, 48V BATTERIES OR APPROVED EQUAL CONNECTED IN PARALLEL
SCHEDULES OF WIRES AND CONDUIT
POWER M
MAXIMUM POWER (PMAX) = 550W X1 1-6.0mm? PV CABLE IN 15mm @ IMC. SOLAR PO SYSTE
. OPENCIRCUIT VOLTAGE (VOC) = 49.9v X2 2-100 mm? DC CABLE IN CABLE TRAY. m S I N G LE Ll N E D IAG RAM
3 EVWW /SCALE NTS
& SHORT CIRCUIT CURRENT = 14.00 A X3 2 - 30mm? THHN + 1- 8.0mm2 THHN (G) IN 32mm @ IMC.
VOLTAGE AT MAXIMUM POWER (VMP) = 41.95V oW1 1 - 4.0mm? PV CABLE IN 20mm @ IMC.
CURRENT AT MAXIMUM POWER (IMP) = 13.14 A GW2 1 - 8.0mm? THHN IN 20mm @ PVC.
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SCHEDULE OF LOADS AND COMPUTATIONS

ELECTRICAL DESIGN ANALYSIS

BRANCH SHORT CIRCUIT ANALYSIS AND VOLTAGE DROP GOMPUTATION
CKT. VA PER CKT. BREAKER SIZE OF HOMERUN
i LOAD DESCRIPTION kT, VOLTS (WIRES IN CONDUIT) A. SHORT CIRCUIT ANALYSIS
AF P AT LINE TO LINE FAULT @ 230V - FAULT X1 NOTE: *ASSUMPTION OF kVA
50 KVA 1g, Pole Mounted Transformer RATING OF TRANSFORMER IN
1 LIGHT OUTLETS 500 230 100 2 15 2-3.5mm? THHN IN 15mm @ C SITE = 50kVA
IFL = 50 X 1000
2 CONVENIENCE OUTLETS 720 20 2-3.5mm? THHN + 1 - 3.5mm? THHN (G) IN 20mm & C 530
IFL =] 217.38A
3 1HP AIRCONDITIONING UNIT 1840 20 2-3.5mm?2 THHN + 1 - 3.5mm? THHN (G) IN 20mm @ C
%Zfor  50KVA, 1€ 230V = 2.4
4 2.2 kW SUBMERSIBLE PUMP 2750 40 2-5.5mm2 THHN + 1 - 3.5mm? THHN (G) IN 20mm @ C Multiphier - B 167
24
5 0.75 kW RAW WATER PUMP 938 20 2-3.5mm? THHN + 1 - 3.5mm? THHN (G) IN 20mm @ G . - — i . - e
6 5.5 kW HIGH PRESSURE PUMP 6875 60 2-8.0mm? THHN + 1 - 5.5mm? THHN (G) IN 25mm @ C 1 Line to Line (L - L) Faults
Copper Wire used : 30 mm2
7 SPARE 1500 20 Lt = 98.43 1sc = 9057.97
C = 5907 ELL 230
8 SPARE 1500 v 1 Y 20 L > B
f = 2xxILL ; L
TOTAL 16623 MACB : 225AF, 2P, 230V, 125AT, 18KAIC CxnxELL ﬁéi'i'feb;'igi'r':guon
f = 1.312
TOTAL CONNECTED LOADS: 19623 VA
1
M =
l, @ 90%D.F. = 16623 (0.90) + 0.25(29.89) = 72.52 AMPERES USE : 2-30mm2THHN + 1 - 8.0mm? THHN (G) IN 32mm & IMC 1 + 1.312
L 230 (7252 A1115A) M = 0.4325
Is.c.{sym) = 0.4325 X 9057.97 1-50 kVA Transformer 1g,
Is.c.(sym) = 3917.57 A Symmetrical 18, 230V, 2.4% Z
Is.c
™ 4738 x4
contrb. 125AT, 225AF, 230V, 12
Is.c.{sym)
motor = 869.57 A Fault X4
PROPOSED SERVICE ENTRANCE S =
LEGEND: SINGLE-PHASE, 3WIRE, 230VOLTS, lsellsymiotsl = 478714A X 1.25
B80Hz., AC, FITTED WITH 32MM@ TYPE {_} scllisymiotal=  5983.93 A M
[X], ENCLOSEDCIRCUIT BREAKER g ENCLOSED CIRCUIT BREAKER [X];  ENCLOSEDCIRCUIT BREAKER "F* CONDULET, WEATHERHEAD Say = 10KAIC  minimum
50AF, 2P, 240VOLTS, 20AT 50AF, 2P, 240VOLTS, 40AT 100AF, 2P, 240VOLTS, 60AT
IN NEMA 1 ENCLOSURE IN NEMA 1 ENCLOSURE IN NEMA 3R ENCLOSURE
O]
2-30mm? THHN + 1-8.0mm? B. VOLTAGE DROP
e THHN(G) IN 32MM@ RSC PIPE |
i ] VD = 2xRxIxL
h MDP | 125a1r2P M
S R = 12.9 for copper for a conductor that is 1 circular mil
~ in diameter and 1 ft long @ 75°C
o TATEE [ 20ATRE I = Ampere (load at 100%) =  72.27
LIGHT OUTLETS (1 H -(2) LIGHT OUTLETS i N Feet ( Length of Circuitfrom power supply) = 98.43
20AT/2P 40AT/2P CM = Circular - Mils (conductor wire size) = 41740
I TP @_ 2.2kW SUBMERSIBLE
Ea &2 20ATI2P | 6OAT/2P BOME VD = 2 x 12.9 x 7227 x 98.43
0.75kW RAW WATER PUMP (5 ) -(6) 5.5kW HIGH PRESSURE 41740
20AT/2P | 20ATRP PUMP VD = 440 V
sPARE (7)- SPARE VD = ___‘;';é’ X 100 = 191%
GROUND TERMINAL BLOCK F ) Use: 2-30 mm2THHN and 1 - 8.0 mm? THHN(G) cable for MDP
I N
i 1-8mm? THHN (G) in 20mm@ PVC PIPE ———_ COPPER CLAD
- ' - I GROUND ROD
16mm@ x 3m
BATTERIES, DC & AC BREAKERS, AND
AUTOMATIC TRANSFER SWITCH)
PROPOSED OVERHEAD
ELECTRICAL SERVICE /
2\ POWER LAYOUT  evirancerererto | m LIGHTING LAYOUT m PANELBOARD DIAGRAM
SINGLE LINE DIAGRAM)
SCALE THM  NOTE: VERIFY EXACT SCALE T.140M SCALE NTS
LOCATION
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