
 

Self-Sustainable Water/Energy Supply 

If you live in a remote location which has no regional water and power supply network or 

simply wish to reduce your reliability on the local supply grids, WaterCress-e provides a 

mechanism to assess the potential to meet your domestic needs. 

A project “myhouse” is shipped with WaterCress as an example to show how your power 

and water supply needs can be met by following the steps below. 

Open WaterCress and click on files->existing project in the top menu and search through 

the list to select “myhouse”. Selecting “myhouse” (probably the only thing in the list if you 

have just started) raises a project information window. 

The project information window is purely for your information only and does not need to be 

changed. Updating the first 3 edit input windows in the project information can be useful for 

reference particularly if you haven’t viewed the project for some time. The project information 

page more importantly allows you to change the default time series file name. Changing this 

will automatically allow these file names to be incorporated into any new nodes you add. The 

project information is simply updated by overwriting the fields and clicking the accept 

changes button.  

When selected click the Accept button and now click to Project Layout located on the 

upper menu bar, which will take you to the layout page. 

Note: When watercress is loaded into the directory c:\watercress 

you should have a file structure like the one on the left. Folders 

“files”, “helpfiles”, “new” and “raindata” contain data information 

required to create new projects. The folder “myhouse” is an 

example of a created project. Each new project you create is saved 

in its own folder. Three executables are provided, watercress.exe is 

the main front end of the program, and wcmain2h.exe is the 

backend which does the requested calculation providing the output 

that can then be interrogated by watercress. Watt2shade.exe is a 

conversion program used to convert the bureau of meteorology solar intensity data to cloud 

cover.   

If you wish to personalise the “myhouse” name, use explorer to go to the folder c:\watercress 

and make a copy of the “myhouse” folder. Rename this copy to what you wish (but don’t 

make the name too large or include spaces). For example, rename it to something like 

“18fredstreet”. Before you can use this project, you must close WaterCress (if it was open). 

Next time you run watercress your new file will be in the existing files list. 

You should now see three nodes displayed. Node 1 is your 

house, node 2 is the power supply and node 3 is the water 

supply provider. If you wish only to analyse water or power 

alone, simply ignore the info you don’t want. While you are 

learning it is best not to delete a node. You will learn as you go 

how to build up a project (by adding nodes) into very complex 

structures. 

Also, if you are designing to be fully self-sustainable, and local power and water authorities 

do not exist, nodes 2 and 3 are assumed to be your infrastructure. For example, node 3 may 



be a bore or a large dam on the property and node 2 provides you with multiple options to 

generate your own continuous power supply. 

Looking to the right of the screen you will see five viewing options (refer to local help menu 

for their use). Toggling between these gives access to all the data input and node links that 

are required to be made. 

Model components, Drainage Paths, Water Supply, Energy Connections and Output 

options. 

 

Start by ensuring Model components is checked and then 

left click on node 1 (the house). The input window that 

appears can be dragged to a location of your choice. The 

input window has 3 picture icons and displays the time 

series file required. The icons open further windows namely 

water supply layout (the divider icon), power demand (the 

plug icon), and power generation (the solar panel icon). 

This page also identifies the time series files used when 

running the model (see later for detailed description). Here 

Adelaide.txt can contain a daily timeseries input of rain, 

evaporation, cloud cover, wind run and temperature. In the 

example provided this file contains data for Adelaide South Australia, for rainfall and cloud 

cover only. This file relates only to this node. “Adel.evp” is monthly evaporation file which is 

used when evaporation is not included in the daily timeseries data. In this example this file is 

needed, and it contains 12 monthly values of evaporation which relate to the Adelaide area. 

You can view these files in the folder c:\watercress\myhouse. 

Clicking on the water supply viewing option shows a link between 

node 3 and node 1 meaning water is to be supplied from node3 to 

node1. Likewise selecting energy options shows a link between node 

2 and node 1, meaning external power is supplied to the house from 

node 2. For this assessment these should not be changed. Note: for 

future consideration, links are added or removed by left click and hold 

on the source location and release over the destination. Then follow 

the prompts to either add or remove the link. 

In this example clicking on drainage paths shows no links. Where no links are shown the 

drainage (in this case stormwater and sewage from the house) is assumed to be lost from 

the system and its influence ignored. 

WaterCress provides a methodology to enable a detailed assessment of how self-sufficient 

you can design a house for power and water supply, but it does require significant user input 

to create the time series files needed and to define the house parameters. The program then 

runs over the available time series period enabling the risk of failure of supply to be 

determined. Obviously the longer the timeseries you can create the more accurate you may 

access the risk of failure to meet your needs. This data may include (for your location): 

Rainfall. 

Evaporation. 

Wind data if you have a wind turbine. 

Cloud cover data (if you are using PV panels). 



Note: Data for the time series files is readily available in Australia through the Bureau of 

Meteorology but requires modification in external programs such as excel or notepad++. See 

a detailed explanation in the separate article provided. 

You may have noticed that when you looked at the model components of the house (node 1) 

and the power supply (node 2) that they both use the same time-series file (adelaide.txt). 

This is because this file contains all the data needed for both nodes, and information not 

needed for a particular node’s requirement is ignored. However, if you wish, you could have 

provided two different files only containing the local information needed. You will have also 

noted that the tap (node 3) does not require a time series node (file name set as none) as 

this node is designed to supply water as needed regardless of climatic conditions. This type 

of node can be considered as your State or regional Water Supply Authority, or it may be a 

bore or other reliable water supply in your locale. 

Note: Any time series files used need to cover the period you wish to examine. If you use 

multiple timeseries files watercress will automatically restrict the time duration of the run 

based on the time duration common to all files. Thus, if the file durations are not 

synchronised well, this can cause the program to not run over the period you expect or not 

run at all. A common error can occur when you are adding nodes which will automatically 

incorporate a default time series file. Be aware that this default input may control the 

duration of a run in an unexpected way. Note the name of the default file is set in the project 

information input or in the lower menu of the spatial input page. 

Step 1 Water Supply 

Clicking the water supply icon (the divider icon) yields the window shown. This is a 

diagramatic layout of the in-house supply, storage and demand needs. 

The default layout is shown, but more components of the 

layout can be added by clicking the component list button. 

However, this default layout should suffice for most 

situations. 

It shows a roof area draining water to a rainwater tank, and 

this tank is used to supply drinking, washing and toilet 

demand. The waste from these uses is then discharged to 

the black sewer. 

Note: A town can discharge water in 4 different directions 

being storm water, quality1, grey sewer and black sewer. 

These four icons always remain on the page but they only 

record a flow through them if water is directed to them. For 

example tank1 shows that it spills to stormwater when it 

overflows. 

The links are simply defined as either a drain or a supply. 

Water drains from a roof to a tank or to one of the outputs. Similarly, wastewater from a 

demand is drained to the outputs. Water is supplied from a tank to a demand. 

Note: These links can be modified by checking either add drain or add supply, then left click 

and hold on the source and release on the destination. To remove a link simply do the above 

over and existing link. To move the icons around the page, unselect “lock layout” then left 

click and hold on the node to move and release at the position to place it. Once finished with 

re-positioning, relock the layout 



Data input for each of these components is then made by left clicking over each component. 

This opens the data pane on the base of the window.  

All inputs may be either “per house” or “per house per 

person”. The number of dwellings this layout applies to is 

input at the top of the window along with the number of 

persons per dwelling. 

Note: the inputs here relate mainly to the internal supply of 

water available either by rainwater tanks or re-cycling 

effluent. Some inputs do identify how the node will accept 

water from an external node. In this example the external 

node provided represents a regional water supply (or 

perhaps failure of supply if seeking total self-sustainability. 

However, if you have available a poorer quality but highly 

reliable water source such as a bore this may be 

represented by this node by directing this to a demand that 

accepts a lower quality such as the toilet. 

The accuracy requirement and the types of water supply 

available to you may determine how much detail you provide. For example, you may lump all 

usage under one use (or quality) such as drinking or you may request different qualities for 

washing and toilet. The distribution of the water demands across the year can then be set by 

adopting the required distribution pattern. 

 For roof and pavement typical inputs are 

• Impervious area is the area (in square metres) from which water may flow to the 

collection device. This might be all or a fraction of or your total roof area 

• Fraction connected is the proportion of this area that is specifically directed to the 

storage. 

• The rainfall/runoff model for roof and paved areas simply uses an initial loss 

continuing loss concept. Initial loss is typically 1 - 2mm for a roof and 2 - 4mm for 

pavements such as roads. For other pavement types this may be higher. 

• The ongoing fraction (relating to continuing loss) is typically 0.9 for roofs and 0.8 for 

road pavement. A value of 0.9 means that there is a 10% loss of water runoff that 

exceeds the initial loss. 

• The antecedent Index is only used for sub daily timestep models. (refer to help on 

such models). Typically leave this value as 0.95 

• Under the quality tab, salinity is the salinity generated. Typically for roof runoff, a 

value of 30mg/l is used. If you live near the sea this may be higher, but this value 

does not have great influence on the result. Pavement salinities may be higher 

particularly in drier areas 

• QCode is the quality code defined as a number between 1 and 10 defining the 

quality of the water generated from the impervious structure (refer previous text). 

This code determines what the water can be used for. 

Note The rainfall to runoff relationship is relatively simple for an impervious area such as 

pavement, roofs and road surfaces. It uses an initial loss and an ongoing fraction. Runoff (in 

mm) is then calculated as daily rainfall minus the initial loss and the multiplied by the 

ongoing fraction. 

 



For water storage tanks typical inputs are 

• The size of the tank and the initial volume of water in the tank in kilolitres/dwelling. 

• Fraction tank fill to is a fraction between 0 and 1 and determines if you wish to bring 

water into the tank from an external source. Setting a value of 0.4 means that if the 

tank volume falls below 40% of its maximum volume it will accept water from an 

external source (if there is a supply node connected). Set this to zero if you do not 

wish to fill the tanks with external supply. This will also be controlled by quality 

variables (see below). Note this relates to external water supplied only, and not to 

internal stormwater or re-use water directed to a tank. 

• If filling is requested, then the filling rate is the maximum input that can be made in 

the day. 

• The fraction a tank can retain is a value between 0 and 1 and determines if the 

tank is either wholly or partially acting in a storm detention mode. A value of 0.4 here 

means that only 40% of the tank will store water long term for use in the house. The 

remainder will be slowly discharged to the stormwater system. Set = 1 if flow 

mitigation is not required.  

• The release rate determines the rate of loss as a value between 0 and 1. A value of 

0.9 means that each day 90% of the discardable volume (the volume above what the 

tank can retain) will be retained and therefore 10% released. 

• Under the quality tab, the two quality requirements (salinity and QCode) identify 

what the tank will accept from outside source nodes. Note, internal roof and 

pavement inflows will occur regardless of the quality they are defined to produce  

For demands the typical inputs are 

• The daily demand in kilolitres per person per day. Note this is per person and is 

multiplied by the number of persons per household you set earlier. 

• When ticked, use any external source allows the node to meet any shortfall (for 

this particular use) from an external node supplying it water. If unticked, it will rely 

solely on internally generated water supply. In this example using an external 

source for drinking water allows your house to accept water from the external water 

supply if the internal supply (the rainwater tanks) cannot meet its needs. This is 

done without any interaction with the internal water tanks.  

• You can vary the monthly demand by clicking on the view modify button. You can 

request one of 10 different variations (numbers 1 to 10) with 0 being a constant 

demand. These distributions are stored in the file “usedistribution.txt” located in the 

project directory. If you know the distribution you want simply place a value 

between 0 and 10 and apply changes. Else select the number you wish to modify 

(make sure you apply changes here to set this distribution) and then return to the 

demand page and click the view/modify button. For more info click on the “?” 

button on the modifying page.  

• The fraction attempted internally (a fraction between 0 and 1) controls how fast 

you wish to deplete your internal storages. Setting a value of 0.5 means that only 

50% of the demand requested will be supplied internally. The remainder must 

come from an external source. Note: This is a very specialised need and as such 

most often just set this equal to one. 

• Under quality the salinity and QCode (quality code) values determine the 

minimum standard for use. If all sources of water do not meet this standard (ie a 

greater salinity or quality code) no water will be taken. Note: The quality code is an 

incremental stepped code used in watercress to ensure acceptable quality water is 



correctly allocated to demands and you can selectively allocate water to each 

required demand. Every node which generates water (and the water generated 

within this house node) has a quality code attached and this is tracked through the 

entire system. It is a number between 1 and 10 where 1 typically represents the 

best quality water and 10 the worst. You might set your reticulated water (external 

node) to 1, roof runoff water to 2, a local bore to 3, catchment runoff to 4, recycled 

grey water to 5 and black sewage to 10. Then when a user demands potable 

(drinking and washing) water of say quality 2, it can only use reticulated water and 

roof runoff water but nothing else. Conversely for a toilet the user may request a 

quality 4 allowing additional supply from bores and farm dams but not recycled 

grey water. If more than one quality is acceptable the link priority and weighting 

system is used to determine how the multi-source water is used. This numbering 

system can be as simple or complicated as you wish. Sometimes simply setting 

good water =1 and bad water = 2 is sufficient to meet how you want water to be 

used. 

• Under the quality tab, once water is taken, demand nodes will create a waste 

stream if water is not fully consumed. The size of the waste stream is determined 

by the usage loss fraction. This is a fraction between 0 and 1, where 1 means all 

water is consumed and there is no waste and 0 means all water taken is 

discharged. 

• The waste stream quality is modified by adjusting the salinity and quality code. 

The salinity is simply multiplied by a factor set in the box provided. The quality 

code is set as the user requests allowing the waste stream to possibly be reused 

somewhere else within the project. For example, grey sewage (from 

washing/showers etc) might be tagged as quality code 5 to ensure that it can’t be 

used for any human contact needs but may be picked up in an external node for 

irrigation. Water discharged from the toilet may be tagged 10 to ensure that it can’t 

be used for anything else until it is correctly treated. 

For simplicity, the linkages in the layout have 

some limitations. A demand can only be 

supplied from one tank. Regardless, quite 

complex internal use strategies can be 

developed. 

 This layout shows roof water supplying drinking 

and washing water with the wastewater directed 

to tank 2. This tank is then used to supply toilet 

flushing (but note: only if the quality codes you 

set are suitable for the final use. In this example 

the quality in tank 2 will be set by the worst water draining from either the drinking or 

washing nodes). 

Any spillage from tank1 is passed to the quality exit and spillage from pavement around the 

house is directed to the stormwater exit. Waters at these exit points may then be directed to 

external nodes for use outside of the town node. Note: If you don’t set the exit points the 

water spillage will be lost to the system. 

Once you have input the demands for the house (or town if multiple houses set) you set the 

amount of external supply you can rely on supplied from outside of the house/town. This is 

set in node 3 identified as the “tap” icon.  



Left clicking on this icon and then left clicking the water 

container icon option opens the window adjacent. This node 

supplies water at a constant rate regardless of climatic 

influences. This is either a regional water supply or more locally 

a reliable bore or large farm dam. 

You set the constant amount per day that the node can supply, 

and then the quality of this water. Note: If this quality is set to a 

value representing that it can’t be used for drinking, then in our 

example the house rainwater tanks will have to meet this need 

otherwise a failure to supply will be recognised. 

 

Now with all this set, to run the program then select To Output from the upper menu bar. 

This will take you to the output page. To run click Run in the upper menu and then RUN in 

the dropdown box that appears. This then sends control temporarily to the backend of the 

program which completes the calculations and when complete (a couple of seconds) will 

pop-up a completion window. Click OK to accept, and the spreadsheet above will be 

populated with the results of your run. 

Note: the popup window also provides information of the health of the program run. 

Typically, it will say program ended at a particular date, and this date should correspond with 

the last date of your input data. Refer to tutorial on program running for more detailed 

discussion of problems which may occur here. 

The outputs here are a series of default outputs. To set the timeseries outputs you wish to 

see refer to the article on output selection included. 

Initially the monthly outputs are displayed but monthly and daily are readily seen by selection 

on the upper menu.  

The default shows 6 outputs. The first (3_SupplyOut) is how much the water supply node 3 

(under column 2) must supply to meet the demand. The units displayed here should be kL. 

Often, they may be selected as ML depending on the scale of the project you are working 

on. If not, return to the opening page, click on program setup then change units. Next to 

drainage flow and supply flow click the >> button until kL/day is shown then click accept. 

Next time you run the program the units will be as you requested. 

Note: If you don’t see these outputs your output list may be set to a different number. 

Watercress allows up to 5 output lists to be set up, each allowing a different view of the 

project. On the run page click on run/run information to open a selection window. In this 

exercise the outputs referred to are located in selection preset 1. Click this preset and re-

run to see the outputs for this exercise. Also, here you can adjust the running period of the 

time series model. You can start the run earlier than when you access data to allow for a 

“warm up” period. 

Column 3 is the rainfall recorded, column 4 the volume of water held in the internal tanks, 

column 5 the total demand of node 1, column 6 the volume of water able to be supplied 

internally by node 1, and column 7 the supply of water to node 1. 

These values can be plotted in times series order by selecting the column number in one of 

the 5 coloured graph traces on the LHS of the screen, then by clicking plot selected 

variables or clicking on the spreadsheet. Note the X Axis variable is set = 1 for a time series 



plot. A XY plot can also be made by selecting an X axis variable greater than 1. Two traces 

can be viewed in this format (red and blue only). 

The data sets of the model run can be found in the folder c:\watercress\myhouse as 

aannual.csv, amonthly.csv and adaily.csv and therefore can be drawn directly into an excel 

program or similar, allowing the user to produce their own layout and statistics. Note: that 

using these data sets in this way does not include the conversion to your requested units. 

This data is stored in base units as kilolitres, milligrams per litre, kilowatts and millimetres. 

When you add other sources of water you can control how and when they can be taken. 

Check the Water Supply option on the right-hand menu and the water supply link will be 

shown. Select this link by click and hold on node1 and release on node 3. An option window 

will appear. You can remove the link here but click on Change to raise the priority and 

weight window. If you connect more than one supply to a demand you can determine the 

order these supplies can be used. A priority of 1 means the source will be attempted first and 

where two sources have the same priority they will be proportioned as per their weight 

values. For example, if both have weight = 1 then the supply required will be shared 50:50. 

Note: this will only occur if the water quality is acceptable. 

Note; If you are trying to develop a self-sustainable house, you might set up multiple 

supplies in the following way using quality codes (qc). Say you have, in addition to your 

rainwater tanks (qc=1), 3 sources of water, a high quality bore suitable for washing (but not 

drinking qc=2), a dam suitable for toilet flushing (qc=3) and recycled sewage suitable for 

garden (qc=4). You would create 3 supply links to the house but set the priorities in the 

reverse order of quality (ie bore = 3, dam = 2 and effluent = 1). On seeking water for 

washing the model will first attempt the (first priority) effluent but that will fail due to the 

quality code, next it will try the dam but that will fail again due to quality, then it will attempt 

the bore which will be accepted. Next the toilet will first attempt the (first priority) effluent but 

the accept the next priority dam water. Drinking will not accept any of the external sources 

and only use the rainwater tanks. By this method the sources can be tailored to the demand 

needs. 

Step 2 Energy supply/demand.  Select the plug Icon on the house node 

Energy connections are simply made by connecting a power 

node to a demand. Checking Energy connection on the right-

hand menu shows any existing links. A link is created by a left 

click and hold on the power node and then a release over the 

demand. A link is removed by the same action over an existing 

link.    

Whether you are designing a self-sustainable house or simply 

minimising you power demand it is necessary to still include a 

link to a power supply node. This is done because we will track 

the amount of energy supplied by the external power source that is not being generated 

locally. A power node provides a multi-source power supply which is necessary to develop a 

complex system, whereas the house node has a simplified power source limited to solar 

panels and batteries.  

For our example (for self-sustainability) the power node and the house node will be 

considered one unit both owned and operated by the homeowner. We will interrogate for 

failure using one special generation option (in the power node) called network. This is an 

external continuous supply which is always available to meet any failure of the power supply.  



Start by ensuring Model components (RHS menu) is checked and then left click on node 1 

(the house). The input window displays the energy and rainfall file required and has 3 picture 

icons showing. The icons open further windows namely water supply layout, power demand, 

and power generation. 

 WaterCress is designed to provide a detailed assessment 

of how much energy your house demands and can produce 

and based on this determines how much power must be 

supplied. This can require significant input by the user but 

can be a simple or complex as you wish to make it. 

A timeseries file for Adelaide is provided (for this example) 

in the correct format. This file is obviously required to be for 

your location, and this can take a while to set up. The 

Adelaide file provided contains the time series data of 

rainfall, and cloud cover for Adelaide, South Australia, but 

also could contain wind run and temperature data.  

 

Click on the Plug icon to set the power demand of the house. Power demand can be quite 

complex as the time of use is often critical where solar panels are used. 

The distribution data input here is stored in the file 

usedistribution.txt which contains 7 sets of 10 distributions 

each. This file is located in the project folder you are using 

(in this case “myhouse”) and is separate from the 

distributions used in other projects. Here you select a 

distribution number between 0 and 10 and modify the 

distribution as you wish. 

Note: Once you develop a set of distributions you wish to 

use over again you can simply copy the file 

usedistribution.txt to any other project location where you 

wish to use them. 

This is where you can tend to overcomplicate things. Best 

to start off simply but the options are always there if you 

wish to delve deeper into your usage pattern. 

The demand per day can be distributed up to 4 ways as 

base electricity demand, PV or controlled usage, heating 

and cooling. The heating and cooling options are 

accessed through the heating-Cooling tag. For each of 

these, demand can be varied month by month and hour 

by hour. 

The example “myhouse” includes all 4 ways of distribution for you to view and modify as you 

wish. Here I will just detail how the base electricity demand is viewed and varied as the other 

three options all can be viewed in a similar way 

In the example, the base electricity demand is set at 14.5 kWhrs/day, and this can be 

varied month by month across the year. Often the base electricity demand can provide 

sufficient accuracy of demand usage alone. This is set by defining the base demand in 

kWhrs/day. This base rate can then be varied across the month or hour required. 



 Clicking on the update distribution button next to monthly 

distribution opens the monthly distribution window. 

These are the factors that 14.5kWhr/day is multiplied by to 

give each month’s demand. Modification of this distribution 

is made by clicking on the factor to modify and then apply 

changes 

Note: The base demand also allows the distribution to be 

set for two different periods of the week. For example, the 

pink column distributions refer to the days in the week as 

set above. This allows for situations where you may have a 

different usage demand between the work week and 

weekends. 

 To set the distribution required click on the distribution box 

you wish to change first then click on update distribution 

button. Note, you can’t update a distribution zero as this is always a constant distribution. 

The demand per day can then be allocated for each hour of the day for three periods of the 

year, being summer, winter and spring/autumn (shoulder). 

 For the hourly distribution the number placed is a 

percentage of the daily demand (So they should add 

to 100).  

While accurate hourly demand is not always known it 

is best to estimate your usage across the year and 

day, as this will best determine how your solar panel 

generation interacts with your usage.  

You will note in the example that the hourly 

distributions for summer winter and shoulder were the 

same. This is because in this “your house” example 

the EV charge and the heating and cooling options 

were also used. These accumulate with the base rate 

and these are viewed and modified in a similar way to 

the base demand. 

The variation across different seasons is therefore 

handled by these.   

 

 

The power generation within a house is limited to the use of Photo Voltaic panels and 

batteries and is set by clicking the solar panel icon. Click on PVsolar to open the system 

sizing and cost window. PVsolar or batteries may be turned on by selecting included in 

system.  

 



Now select the Power Node 

Note: You can run this option in two ways. As this example is 

seeking self-sustainability the PV solar data is placed in the power 

node. The power node is viewed in this case to be power 

generation infrastructure owned by the house owner. The power 

node PV panels could have been equally placed in the house node 

to produce the same result. The difference being the house node 

would have exported the excess solar energy generated to the 

power node and this would be recorded as imported energy within 

the power node. 

Click on the plug icon to display the page below and then click on PVsolar tick box to display 

the solar cell window infill. 

Note: there is a button with a “?” located at the bottom of 

each power option input window which provides detailed 

information of the inputs required on the page. Please click 

this for more detail. 

Within the solar cell window, the top section requires you 

input the cost of your panels. This using the interest rate 

provides the annualised cost of the panels for comparison 

to other sources of energy. Note: There can be up to 4 

different orientation/size of panels input here, but the cost 

information relates to the accumulated cost of all the panel 

options.  

Detailed information of the panel layout includes: 

Your latitude and longitude which enables the solar 

energy throughout the day to be calculated. 

Basic information of the panels such as area, facing angle, 

panel tilt and inverter size. The panel-inverter efficiency is 

likely to lie between 16 and 22%. 

As most house panel are static set the horizontal and 

vertical tracking to zero. 

If you have panels which are directed at differing angles the 

options PV1 through PV 4 allow you to set panels in up to 4 

configurations with different shading configurations. Note: 

In this example if you select PV1 or PV2 you will note that the panel area and facing 

changes. The panel areas all sum together (note PV3 and 4 have zero panel area) to make 

up the total system. Share inverter with refers to defining if each set of panels have a 

different inverter. Typically, you may have panels on two different faces of your roof, but they 

share a common inverter. Note: In this example PV1 should show share inverter with PV2 

and PV2 should be sharing with PV1 

Important Note: When you are updating say PV1 (which includes the shading impact and 

ticking included in system as detailed below), you must save page showing before you 

move on to change PV2.  



How the panels are shaded can be important but often difficult to quantify. If unknown you 

can set it to zero but remember this will overestimate your power generation. 

Shading is set in the program clicking on the shading input 

button which raises the adjacent window. 

In the example shown the shading commences at angle 90 

degrees then continues for 30 degrees towards north and 

blocks all sun (value of 10) to an angle of zero to 15 degrees 

above horizontal. 

While complex, this is best done viewing the shading that is 

occurring and estimating the angles and the timing and 

whether the blockage is partial or full. 

Up to 4 shading arcs (checking shade 1 to 4) can be input 

for each face of PV cells (ie PV1, to PV4). Ensure you accept 

shade after each set of inputs (shade 1 – 4) to register. On accepting shade an arc is 

displayed on the shading circle. When you have completed adding shade inputs you may 

click the X to close the window, but you must save page showing before moving on to the 

next PV layout. 

An additional program sunshade.exe ships with watercress. Running this program in 

parallel with viewing the suns interaction with your panels (or the roof where you wish to 

place panels) will help you define any shading influence. 

To add a battery to the system, click on Battery to open the system sizing and cost window 

and toggled on/off by ticking included in system. Again Note: there is a button with a “?” 

located at the bottom of each power option input window and this provides detailed 

information of the inputs required on the page. Please click this for more detail. 

 

Cost of the battery is added on this page through the inputs of capital, replacement, and 

maintenance cost. As for all power options, this information along with the interest rate 

defines the annualised daily cost of the system and then a cost per kWh can be calculated. 

Battery size is in kWhours and discharge and recharge rate can be limited as required.  

A battery may also leak power over time which can be set as the loss index. (a value of 1 

means no loss) 

 

Recharge efficiency identifies the loss of energy as the battery is recharged. A value of 

90% means there will be a 10% loss of power as the battery accepts energy from another 

source. Discharge efficiency provides a similar loss percentage as the battery discharges 

and supplies energy. 

 



 

Now click the “Network” checkbox to open the page displayed 

adjacent. 

Network can be viewed as a catch all for energy shortfall (ie the 

additional energy needed to meet the demand with all the options 

available being utilised. In terms of a self-sustainable house, it 

represents a failure of the system and can be tracked in the output 

as such.  

Note: As defined earlier, the program does not allow failure of the 

energy supply. This is because other nodes in the system use 

energy to provide water needs and failure of the energy supply 

would introduce a complex iteration process within the model where 

water supply is reduced to balance energy generation. To avoid this 

complication, it was decided to ensure the power supply would not 

fail by introducing the “Network” supply which would make up any 

deficit. But a cost can be placed upon it and the energy supplied by 

this option can be tracked separately to identify failure. The 

“Network” option can also be viewed (and used) as a regional 

power supply to supplement the house owned energy generation options available in the 

power node. Note the price charged by the regional power authority to you as a user can be 

input here. You will also note that “network” cannot be turned off for the very reason defined 

above. 

When you run the program the power node must supply the demands to all the nodes 

connected. The supply and demand calculations are assessed on an hourly timestep.  It 

does this by accessing the energy generation options included but in a particular order 

being: 

1. Continuous/uncontrolled generation options such as wind and solar. These produce 

energy continuously when available and may require storage for any excess. 

2. Battery or pumped hydro supply meet immediate needs during shortfall of option 1 

generators. 

3. Fuel powered generators and hydro cut in to meet longer periods of shortfall 

4. Network makes up any deficiency. 

Now for our first run leave the power node as is with no power generation except for 

network. 

To run the program, select to output on the upper menu then run / run information. Note: 

you need to go to run information (To output->Run->Run Information) to update the selection 

preset to “2” so that you view the power outputs when you run the program. The example 

does this to show how the output options can be used, but you may layout these output 

options any way you wish. 

Once you have selected “2” for the options to be shown, click run/run to complete the 

program. As before a program completed window will appear. Close this and the 

spreadsheet will be updated.  

The spreadsheet provides detailed information daily and monthly but for now click on annual 

on top menu bar. 

The spreadsheet provides output for  



• Column 2 Total energy demanded from node 1 (the house) 

• Column 3 The backup supply from node 2 which is the network (identifies failure) 

• Column 4 Total PV supply from node 2 (power node) 

• Column 5 Battery supply from node 2 (power node) 

• Column 6 Fossil Fuel supply from node 2 (power node) 

• Column 7 Solar panel cost 

• Column 8 Battery cost 

• Column 9 fossil power cost 

• Column 10 Backup (Network) cost. 

• Column 11 total production cost 

 

On this run (if you haven’t changed the demand data) you will see a demand from the house 

of around 9500 kWh/year. The solar panels supplied 7300kWh/year, but not all of this was 

able to be used directly as the network (or failure) was 6800kWh. The energy able to be 

supplied directly from the solar panels is 9500 – 6800 = 2700 kWh. The remainder is lost to 

the system because there was no storage in the system.  

Now go back to the layout page. Note either click To Project layout on lower RH corner or 

the X close window on top right. Now (ensure model options checked) click on power node 

and plug icon and then battery and then include in system. Keep the data that is set up 

which is a 15kWhr battery which will store the excess solar energy being exported from the 

house to the power node. Make sure you save the page showing to ensure the included in 

system is saved. Run the program again. 

Now with the same demand the network supply has reduced to 3800-kWh and the battery 

from node 2 (the power node) is supplying 3000-kWh. The battery power is coming from the 

excess solar energy not able to be used directly by the house. 

Now go back to the layout page and this time include a diesel generator in the system. This 

adds in this example a 6-kW generator, but you see the costs can be added to run it. Ensure 

you save page showing and return to run it. 

Now you see the battery is supplying 3000kWh and the diesel generator (fossil supply) 

3300kWh and direct solar is supplying the rest. The network supply is now zero. You now 

have a self-sustainable system. 

Rather than view the annual data a summary of the run period is available (summary -> 

Power node operation).  

The top section shows total energy sought from the power node, including the cost to 

produce it and the CO2 produced. To the right identifies the failure (defined as the amount 

supplied from the network source) as the average KWhrs and days per year. 

The green band identifies how the energy is generated either by solar, wind or imported or 

by means that require fossil fuel input. In the centre of the green band the energy passed to 

storage is displayed. This is the energy that is generated but can’t be used directly by the 

demands. This has to be passed to processes that that can store this excess for future use. 

This may be by battery, pumped hydro or hydrogen generation. During periods of energy 

deficit these sources supply energy to meet the demands required.  

In the orange section identifies the energy unable to be stored and are lost to the system. 



The aim of the self-sustainable house assessment is to reduce the failure to zero and then 

review the cost per kilowatt hour of the energy supply. 


