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1 Our house: your home

41 Thorpe Way has been my home on and off for more than a decade. However, my career
has taken me elsewhere, so instead I hope you can enjoy it. It is a three-bedroom semi-
detached house that has been upgraded significantly since we bought it. The windows are
UPVC double glazed, the heating uses a state-of-the-art boiler system and the roof has
electric solar panels to save you money. An energy efficiency rating of 89 reflects these
upgrades. The house was renovated in 2015 to include new floors upstairs, a fresh paint
job, a new kitchen floor, a greenhouse and extra insulation. The bathroom is only a few years
old and is still in very good condition. We really hope you enjoy living here as we did. Our
guide below is both to the house and local features, we hope you find it useful. Please let us
know of mistakes and/or typographical errors by emailing mailto:rob.izzard%40gmail.com.

If you have problems in the house, for example with something broken or malfunctioning,
you should contact the letting agents. You can also contact us at the above email address,
especially if you do not understand how something works, but not about maintenance and
safety checks: these are responsibility of the letting agent. Naturally, in the unlikely situation
that you have a problem with the letting agent or us, we will try to sort things out amicably.

The full address of the house is 41 Thorpe Way, Cambridge, CB5 8UJ, United Kingdom.

1.1 Contacts
Your first point of contact is our agent, Radcliffe and Rust of 351-353 Newmarket Road,
Cambridge, CB5 8JG, http://radcliffeandrust.co.uk, 01223 307 898. If you really do need to
contact us, please email if possible.

• Dr. Robert Izzard (owner)
mailto:rob.izzard%40gmail.com +44(0)7931069467

In the event of an emergency, you should contact the emergency services (police, fire, am-
bulance) by calling 999. You can also contact the local council in the event of some problems
(see their website https://www.cambridge.gov.uk/).

1.2 Neighbours
Number 39 is currently (April 2019) empty. Silvia and Simone live at number 43: they are
lovely people who appreciate a quiet life, please be amicable towards them (no late night
noise, etc.). Walter lives at number 47 and is also a great guy who knows us well.
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2 Around the house

The house is on two floors in late-1980s style which has been updated and redecorated.
There are front and back gardens and a garage to the side.

2.1 Hall
Upon opening the front door you reach the hall which leads into the rest of the house. The
front door has a standard Yale-type lock and a deadlock (both these should have new lock
and key sets fitted in spring 2019). Both can be opened from outside with appropriate keys,
and both can be opened from the inside without a key, so you cannot be trapped in the
event of a fire. There is a cupboard in the hall which contains the yellow meter cupboard key
(see Section 3). The front door has a plastic seal over the window to better keep in heat in
the winter because the door is North facing.

The door to the garage can be bolted (top and bottom) from inside the house for added
security and a more airtight seal. We highly recommend this to keep the heat in during the
winter months.

2.2 Lounge
The lounge has its original laminate flooring: it’s not in perfect condition, but still looks mostly
fine. The back patio doors lead into the rear garden (see Section 2.14). There is no key lock
for the doors, rather a turn screw lock that is easy to use in the dark and in the event of a
fire. The back door can only be locked from the inside by lifting the handle up to engage the
locking bolts and then turning the lock. Please lock the back door when you are out and/or
not present to observe the entrance. The lock mechanism and bolts require occasional
lubrication, for example with WD40, so if the door fails to close easily please lubricate it
before trying to force it.

2.3 Kitchen
The kitchen has a gas hob/oven, fridge/freezer (new in 2018), top-of-the-line Samsung dish-
washer and a high-quality Bosch washing machine. The manuals for these are either on top
of the fridge or in the Appendix of this document.

The extractor fan (above the gas hob) filters can be washed in the dishwasher. It is your
responsibility to keep them clean and make sure there is no build up of fat, dust or detritus:
this would constitute a fire risk. They were cleaned prior to renting out the house.

There is a fire blanket near the hob/oven: please check this is present: any problems
with this should be reported to the immediately.

The stopcock, control tap for the outside (front garden) tap, and the meter for the water
supply are under the kitchen sink.

2.4 Dining room
The small room downstairs is known as the dining room, although we most recently used
it as an office and book storage room. Naturally it is up to you what you choose do with it,
except that it is not designed to be used as a permanent bedroom. A wardrobe and drawers
are provided in this room.
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2.5 Garage

2.5 Garage
We haven’t kept a car in the garage in a long time, it has been mostly used for bicycle
storage and brewing! The floor is insulated with polystyrene and the wooden front doors
are layered on the inside with fire-resistant polystyrene insulation boards (Jablite Premium
Insulation Board). A Yale lock protects the door which can be further bolted from the inside.
A lawnmower and ladder (for accessing the loft) are provided in the garage.

The wooden door does not fit quite as well as it used to 30 years ago when it was
installed, sorry about that. You can remedy this simply by following the instructions in Sec-
tion 6.1.

2.6 Stairs, Boiler Cupboard, Loft
The stairs are carpeted. They lead to the three bedrooms, the bathroom and the loft. At
the top of the stairs is the boiler cupboard which houses, unsurprisingly, the boiler. Also, the
trap door leading to the loft is in the ceiling at the top of the stairs. To access the loft you will
require a step ladder which is in the garage: please be careful when using the stepladder.
The loft is boarded so you can use it to store belongings. The solar photovoltaic (PV) inverter
is installed in the loft: please do not interfere with it and do not turn it off (unless there is a
fault that requires this, naturally). The bubble wrap that is used to insulate the greenhouse
during winter is also stored in the loft.

2.7 Bedroom 1
The main bedroom is the largest in the house. It has been refitted with a light-coloured,
laminate floor and white paint so you can savour the sunlight through the south-facing Velux
windows. The windows themselves were recently refitted with state-of-the-art, soft-coated,
Pilkington-K glass filled with argon. The blinds on the windows are easily pulled down, and
are spring-loaded so you only have to move the base of the blind towards the window to
close them. Please do not force the blind because this will cause it to jam. Used properly,
these blinds will not jam. Should they, you can unscrew them to release the mechanism,
replace the blind and then screw them back into place. There is a small storage cupboard
at the north end of the room.

2.8 Bedroom 2
Details are similar to bedroom 1 but this room is a bit smaller. This room has two storage
cupboards.

2.9 Bedroom 3
The front-facing bedroom has laminate floor and was recently repainted white.

2.10 Bathroom
The bathroom was refitted a few years ago and is generally in good condition. The sink has
a mirror next to it. There is also a convenient shaving point left of the sink.

The shower works well and has mains pressure from the condensing boiler. You can
adjust the temperature using the taps. The bath works similarly. The corner shelf of the
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2.11 Loft

shower is showing a little wear and tear but should still be perfectly functional. You are
responsible for providing a shower curtain: we used one from John Lewis which resists
mould well even after some years (https://www.johnlewis.com).

The toilet has a half-flush function to save water. If the flush button should break please
let us know (replacements can be ordered simply on Ebay, it is not necessary to replace the
mechanism in its entirety). The toilet occasionally blocks: this is just because the connector
pipe is a little too small for hefty users (such as me!). You will have to unblock it in this case
by use of the toilet brush (or similar) and then try again after it drains (but the floor will flood
with repeated flushes, so please avoid this).

The cupboard under the sink has a slightly broken hinge but still shuts.
You are responsible for keeping the room dry and free from mould. We recommend

the purchase of a dehumidifier to achieve this (for example, from https://www.meaco.com/, I
have had their “20L low energy” dehumidifier for years and it is excellent).

2.11 Loft
The loft hatch at the top of the stairs provides access to the loft space which can be used
to store items that are not too heavy. The loft “floor” is insulated with fibreglass and fire-
resistant Jablite Premium Insulation Board to keep you warm. You can access the hatch by
careful use of the provided stepladder (in the garage).

2.12 Gardens
The gardens are designed specifically to not be over sanitised. They are havens for local
wildlife: we have seen at least twenty bird species, many bees (including burrowing bees
which emerge in the spring but are harmless), butterflies, moths and grasshoppers, as well
as squirrels, hedgehogs, mice and the occasional frog. It is a requirement of living in 41
Thorpe Way that you protect the animals and especially their habitat in the garden. There
is no reason why you cannot happily live with them! For this reason, herbicides, pesticides,
insecticides and similar nasty chemicals are banned from use in the garden except in dire
circumstance. If you need to, say, keep insects from taking over the roses, use the hose to
wash off the insect or spray on a dilute washing up liquid solution (use, say, Ecover which
is biodegradable). Please do not prune everything so hard that the birds, insects and other
animals have nowhere to live! Also, pets are not welcome in the house because of the
damage cats and dogs do to both the garden and the animals that live in it.

You will have to keep the sycamore seeds from growing in the garden (and the gutters!):
they quickly grow large and become a problem. These are numerous because of the trees
in the cemetery at the back of the house. While the trees are beautiful, they will make many
of seedlings that look like those shown in the image below and will grow out of control,
especially in the flower beds, the patio and the gutters. In the lawn they can be mown, but in
the beds they will need to be removed by hand. It’s cathartic work!
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2.13 Front Garden: bins, beds and tap

2.13 Front Garden: bins, beds and tap
The front and back gardens connect along the side of the house which is protected by
the side gate. A weatherproof (black, plastic-coated) padlock is provided to prevent casual
thieves from walking through here. Keys for this are provided.

The three bins go in the front garden near the gate. You have a black bin for general
waste, a green bin for garden/organic waste and a blue bin for recyclable waste. Please see
the Cambridge City Council guide to learn what goes in which bin http://www.downgardense
rvices.org.uk/treeseedlings.jpg and when they are collected https://www.cambridge.gov.uk/b
in-collection-calendar.

The front garden consists of several main areas:

• The west flower bed contains (from south to north) roses with wooden obelisk (these
are white and red David Austin roses that are stunning in the summer), a red safe bush
which flowers until late autumn, a tall buckthorn tree1, and a (probably) dead magnolia
near the front corner under the lamppost (it seems not to have survived the beast from
the east winter of 2017/18).

• The driveway. Please do not kill all the plants that are growing up through the driveway:
they are harmless! Most of this is clover and other wildflowers which are wonderful food
for the local bees. Just keep it trimmed occasionally and you’ll get on fine with it. You
may need to top up the gravel tracks if you have a car and you will occasionally have
to brush the gravel back into its tracks.

• The front flower bed. At the front this has primroses and cowslips which flower all
year around, often even throughout the winter. The nasturtiums that were also there
in 2017 but may or may not have survived the nasty 2017-18 winter. The north-east
corner contains giant oriental poppies which are gorgeous in late spring and should
survive many seasons (let me know!). The east bed contains strawberries which have
survived every frost so far. You will need to learn to look after strawberries – they are
delicious but may need thinning out.
Note that Cambridge Water’s water supply valve is located in the front flower bed under
a metal cover. Please do not cover this with soil or plant matter!

1https://www.woodlandtrust.org.uk/visiting-woods/trees-woods-and-wildlife/british-trees/a-z-of-uk-native-
trees/purging-buckthorn/ or maybe it is a dogwood, sorry, I’m not a tree expert!
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2.13 Front Garden: bins, beds and tap

• The grass lawn. You will have to cut, feed and aerate the lawn. Please see https:
//www.rhs.org.uk/advice/profile%3FPID%3D413 for instructions on how to look after a
lawn. In the centre of the lawn is the cherry tree which has a small flower bed around
it. Inside here are many flowers which should come up in summer and are very pretty.
We know the lawn is not perfect: there is some moss in it and the surface is not very
flat. This never bothered us too much, it’s not designed for lying on and – being north
facing – is not usually as warm as the back garden. That said, you must not park
cars or other vehicles on the lawn, or do anything that damages the lawn. We
say this because previous occupants have used the lawn as a driveway: you must not
do this.

• The broadband connection cable runs from the street through the front flower bed
(where the strawberries currently are located), alongside the fence and then into the
house. Please do not dig into the cable!

• The south bed contains mostly hellebores which flower wonderfully in the winter months,
even against the north-facing wall (see https://www.rhs.org.uk/advice/profile%3FPID%
3D113 for details on care). Please keep them well watered. There are also some
alpine strawberries which grow in the bed: these taste wonderful in the summer and
provide excellent cover.
There is a well-established bush near the front wall which should be kept cut back to
prevent it overwhelming the hellebores: it will give you beautiful yellow flowers.

• There is a hook for a flower basket by the front door.

A number of other flowers, such as sweet peas, also grew in the front garden: their descend-
ants may still be there. The north-west corner near the road was used as a wildflower region
and attracted many butterflies and bees. I would highly recommend maintaining this aspect.
There are a number of shrubs along the border with number 39: these will need pruning on
occasion.

There is a tap on the front wall which is covered by an insulated pot when not in use (this
prevents it from freezing in cold weather, although this has never happened even without the
pot). This tap can be connected to the hose pipe which runs around the side of the house
(you may find the hose in the garage). Please turn off the tap when not in use. The tap
can be isolated using the valve under the sink in the kitchen.

2.13.1 Miscellaneous tasks

Check that the gutter drains properly and clean it out as required (do not attempt to remove
material from the gutter on the roof, this is a task that should be arranged through the agent).
Remove weeds if they annoy you or start to overwhelm the grass.

2.13.2 Monthly tasks

Lawn mowing, aeration.
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2.14 Rear Garden

2.13.3 Yearly tasks

You will need to prune the buckthorn tree where possible but please do not do anything that
requires more than simply pruning. Every few years the tree needs professional trimming:
please get in touch with us if it reaches this state. You may need to prune the hellebores,
shrubs along the border with number 39 and various other plants as required.

2.14 Rear Garden
The rear garden is a lovely, south-facing, quiet spot which is perfect for barbecues, relaxing
and bird watching. It backs onto the cemetery which is – unsurprisingly – very quiet indeed.
The garden is accessed from the side of the house or through the patio doors. There are
two lights outside which can be plugged in using the socket in the lounge left of the patio
doors at the base of the wall.

• The lawn requires the same attention as the front lawn (mowing, feeding and aerating
as appropriate). However, please be very careful – especially in spring – because
the lawn is also a wildlife home. In particular, in the spring time you will see many
burrowing bees that live underground. These are not dangerous if you leave them
alone.

• The flower bed nearest the house faces south and so has warm-loving plants including
(from west to east) a lavender, wysteria (please tie this up when necessary), roses and
rosemary. In spring grape hyacinths and tulips erupt from the ground, while later in the
summer nasturtiums and dahlias grow happily. The ground is mixed with soil to keep
it well drained. There is an insect hotel at the base of the rose bush, please lease this
where it is.

• The east side includes the barbecue which should require no explanation (it works,
but only burn dedicated charcoal in the barbecue, not other fuels like wood and/or fur-
niture). An ivy bush runs along this fence and requires trimming in the winter (Novem-
ber is good). Do not trim this hedge during the spring and summer when birds use it
for nesting and do not trim it too short that the birds cannot use it as habitat. Essen-
tially: do not be over zealous with the trimmers!
At the north edge of this side is a large water butt which stores plenty of water for the
garden. If this stops filling, you should check that the downpipe from the gutter is not
blocked with leaves (I have installed a blocking device to prevent this but it may still
happen eventually).
Near the base of the wall is the RCD (residual current device) which protects the elec-
trical connection to the greenhouse.

• The west side has a small pond at the southern end. You must keep this pond
topped up with water so that any animal that falls in it can easily get out and so
the local birds and animals can drink from it. In the pond is a plant which the birds
use as a perch: if it dies, please replace it. The pond is surrounded by bluebells and
hyacinths, with a yellow-raspberry bush near the border with number 39. There are
holly bushes near here to prevent the cats from intruding. The west border contains
wallflowers and phlox which flower wonderfully in the summer. Its northernmost edge
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2.15 Side Path

has oregano and gooseberry, followed by sweet williams. The gooseberries should
flower in the summer, try to get the fruit before the birds do!

• The south border has the pond at its western edge, and the greenhouse to its east.
There are three main fruit bushes: a tayberry and two raspberries. In the middle of the
border is a triple-pear tree: this has three types of pear on it and has already fruited
despite being only a few years old. You must keep the pear tree well watered! Just
to the west of this is a gorgeous teasel which produces many flowers yearly.
Along the back is a winter jasmine growing up the fence, please look after this because
it provides amazing winter colour.
By the greenhouse are more oriental poppies, sweet williams, foxgloves, forget-me-
nots and daisies (bellis).

The south border backs onto the cemetery which you can access from Newmarket
Road. This brings the potentially undesirable brambles from outside the garden, but
you can learn to live with them. Trim them if you must, but I highly recommend waiting
for them to flower, then trim the spiky leaves and leave the flowers: you will end up with
a crop of wonderful tasting blackberries.

• All along the west and south borders are alliums which flower in late spring and early
summer, as well as crocuses, hyacinths and tulips. Try not to chop these down, they
are not weeds and will provide you with much joy.

• In the south-east corner is the greenhouse. This is 6ft x 8ft in size, and is pinned into
concrete slabs at its base. It has a size louvre window which can be manually opened
and closed. The roof contains two automatically opening windows. The temperature
at which these open can be changed by turning the knobs on them.
The greenhouse has two power sockets which are protected by a weatherproof hous-
ing and an RCD (residual current device which is near the water butt on the wall of
the house). The cable to the greenhouse runs along the side of the garden. Be very
careful not to dig through this cable!
There are hooks hanging off the greenhouse roof. The thicker, stronger hooks can
be used for with hanging baskets. The thinner hooks are designed to attach twine to
support plants.
We have grown many plants such as tomatoes, aubergines, sage, parsley and chil-
lies in the greenhouse. It is also ideal for starting off seedlings in the spring with a
propagator. A greenhouse brings much joy to a garden especially in somewhere like
Cambridge which has quite a lot of sunshine if not a great deal of intense heat.

2.15 Side Path
The path along the side of the house can be used to grow plants as well. It only gets some
late afternoon sun, but does see a large fraction of the sky. We used to put troughs along
the edge of the house with hops in the them: these grew happily up the trellises on the side
of the house.

10



2.16 Tasks

2.16 Tasks
2.16.1 Miscellaneous tasks

Check that the gutter drains properly and clean it out as required. Check that the downpipe
to the water butt functions correctly (occasionally it gets blocked by leaves). Remove weeds
from the patio as necessary.

2.16.2 Yearly tasks

Trim the ivy in November (be careful not to trim this in the spring or summer when the birds
use it to nest and as cover). Chop back the growth around the greenhouse to allow maximum
light in. Clean out the greenhouse. Clean out detritus from the pond (but be careful not to
damage the pond plants) and refill the pond. Remove ivy from the south-east corner of the
house.

In summer you will have to trim the raspberries when appropriate.

2.16.3 Greenhouse

Every year the greenhouse requires a full clean (including the windows to remove algal
growth). Removal of surrounding weeds is required (especially growing over from the cemetery
– you may find it easier to go into the cemetery and chop the brambles from the other side).
Bubble wrap should be used for the winter if you are going to heat the greenhouse (this is
stored in the loft).
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3 Electricity, Gas and Water

If you have any problem with the electrics, gas or water, please isolate the supply and obtain
professional help through our agent before attempting to fix the problem yourself.

The gas, electricity and solar photovoltaic (PV) meters are in the cupboard by the front
door. This is opened with the meter key which is stored in the hallway cupboard. Please
ensure this key remains in the hallway cupboard after use. From time to time we will contact
you by email to obtain readings from the meters: you are required to reply as soon as
reasonably possible when we do so.

The electrical supply consumer board, also in the cupboard by the front door, contains
a circuit breaker which, if it trips, indicates a fault either in the system or in an appliance.
Please try to make sure you isolate and fix any fault before turning the circuit breaker back
on. If in doubt please seek professional advice.

The solar-PV meter shows how much energy has been generated by the solar cells. You
can monitor the solar PV power generation in real time (see Section 3.2 below). From time
to time you will be asked to send the solar-PV meter reading to Rob by email ().

The water meter and stopcock are located under the kitchen sink. The isolating tap for
the hot water is in the boiler cupboard upstairs.

3.1 Light bulbs
Please use only fluorescent or LED bulbs. Old-fashioned filament bulbs are strictly banned
from the house, as are any new bulbs over 25W in power. There are two lamps above the
kitchen sink which are halogen bulbs: if these should fail, please replace them with modern
LED bulbs instead.

The bulb in the front bedroom is an LED bulb with a darkness-triggered timer on it which
stays lit for three or six hours after sunset. You can use this to give the impression that the
house is occupied even when you are out.

3.2 Internet and telephony
The house is connected to the Virgin optic fibre network and you can access broadband
services, as well telephony, through this. Other companies will probably offer supply as
well, although the BT and Sky connections used to be more expensive and slower. Please
note that the broadband connection cable runs through the front garden: do not dig into it!
Section 2.13 describes its location in more detail.

3.3 Solar PV information and how to best use electrical appliances
When you have internet access, please connect the Solaredge home gateway kit – stored
in the lounge under the stairs – to your router (Fig. 1). This allows us and you to access
real-time and historical information about the solar energy supply, allows fault detection by
Solaredge and allows one to determine whether it is a good time to use appliances (i.e.
when it is sunny!). Please contact Rob by email at rob.izzard@gmail.com to obtain the
required login information for the Solaredge portal. There is also an app for Android and
Apple phones and tablets. Technical details regarding the kit are at https://www.solaredge.
com/uk/products/communication/solaredge-home-gateway-kit#/.
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3.3 Solar PV information and how to best use electrical appliances

Figure 1: The Solaredge gateway kit. You should fine this under the stairs. Please connect
its power supply to the mains and its ethernet cable to your internet router.

The solar cells generate up to about 4 kilowatts of power on a sunny summer’s day at
peak times (around 12pm-2pm) but are useful throughout the year, even in the winter. You
can save most power, hence most money, by using electrical appliances during these peak
times: the solar power will be used by you first, only the unused excess is sent to the grid.
The washing machine and dishwasher both have built-in timers up to the task of having
them run at appropriate times. When your power use is less than that generated, you draw
no power from the national electricity grid and hence reduce your electricity bill. Please note:
Feed-in tariff and export payments go to Rob to pay off the large investment required to pay
for the cells: you still get free electricity when it is available so you still benefit greatly from the
solar panels. We bought our power through Ecoticity, who provide 100% green electricity.
Given the impending climate disaster, please also choose a green supplier if you can.

About once every three months you are required to send Rob the solar-PV meter reading.
You can find the meter in the cupboard, a photo of it is in Fig. 2, it has a sticker on it
saying PHOTOVOLTAIC SYSTEM. I know this sounds obvious, but you’d be amazed how
the previous tenants were confused by this! Also in the meter cupboard is a big round yellow
off-switch and an RCD device (for the solar panels only) in case of a fault. Please do not turn
the PV system off manually unless you have a very good reason to do so! Even if you are
going away, or when you move out, you do not need to turn the PV system off. You should
leave it on to feed power to the grid as much as is possible.
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3.3 Solar PV information and how to best use electrical appliances

Figure 2: The solar-PV meter in the meter cupboard. Its LCD display contains the number
you will have to email to Rob every few months or so.
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4 Safety and Insurance

The house has several fitted carbon monoxide and smoke alarms. The smoke alarms are
sensitive, so you may have to open the doors and windows when cooking. Sorry about this,
but it is necessary. There is also a heat alarm in the kitchen. There is a fire blanket next to
the gas hob, please check that this is in place price to losing it and do not remove it.

When leaving the house, please check that windows are shut and doors are locked. You
are responsible for security: while the house is insured by us, your belongings are not and it
is up to you to obtain insurance for them.

Common sense is the key to a safe house. Escape routes should not be blocked. The
front and back doors are the natural escape routes from the house, and these can always
be unlocked from the inside.

4.1 Pets
Large pets, especially cats and dogs, are not welcome to avoid damage to the house and
garden, and allow the wildlife that lives in the garden to survive. Small pets that cause no
damage and do not interfere with the garden (by littering or killing wildlife) should not be a
problem, but please contact us to ask first.

4.2 Subletting
Subletting is strictly forbidden. You are, naturally, welcome to have guests whenever you like,
but if you want to rent out rooms to others, or have someone living long-term in the house
who is not mentioned in the tenancy agreement, then the insurance is invalid and you are in
breach of the tenancy agreement. There will be no exceptions to this rule.
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5 Decoration

5.1 Picture hanging
Please use only command strips (or similar) on the paintwork and learn how to remove
them using the recommended technique that should not damage the paintwork. We had
no problems with these: they leave little or no residue, and 99% of the time do not remove
paintwork. Command strips are available for hanging pictures and can be hooks or Velcro.
Please see https://command.3m.co.uk/3M/en_GB/command-gb/hooks-strips/

5.2 Paint
Most of the house is painted in Dulux white emulsion which is easily available at local hard-
ware stores such as B&Q, Wickes or Homebase. Some spare paint has been left in the
garage: this must be well stirred prior to use.

Note: some rooms have been redecorated in early 2019. The paint in the garage may no
longer be suitable: please use common sense if any redecorating is required.
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6 Maintenance

6.1 Doors
One disadvantage of wooden doors is that they expand and contract a small amount, leading
to them sometimes jamming slightly. However, this can be easily, and cheaply!, fixed by
rubbing a small amount of Vaseline (or similar petroleum jelly) around the edge of the door.
This acts as a lubricant and prevents the door from sticking. Please do this once per year
around the front door and the garage door and you’ll find it is much easier to open and close
them.

6.2 Locks and windows
You may need to lubricate locks and window levers, for example with oil or WD 40, to keep
them turning efficiently. This is particularly true with the patio doors to the rear garden. A
little oil also prevents door hinges from creaking. The keys to the window locks are in a pot
in the kitchen.

6.3 Reporting problems
Please report problems first to the letting agent. In case of emergency, see 1.1.
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7 Local transport, shops and amenities

7.1 Transport
The house’s location provides access to local public transport, cycle routes and the A14.

7.1.1 Public transport

Bus C3 (direction “Fulbourn” or city centre) goes from the other side of Thorpe Way: the
stop is visible from the front door. However, it is often easier to wait for the bus to go past
and then walk to Dudley Road (the other side of Ditton Lane) and pick it up there. There is
no return ticket from Thorpe Way: it is the same price as a “Dayrider”, so buy one of these.
This bus goes to the city centre, then the main railway station, then Fulbourn. The return
bus, from the city centre, is from St. Andrew’s street.

Alternatively, from Newmarket Road by Marshall’s airport one can pick up the Park and
Ride and numbers 10, 11 and 12 buses. These may be quicker than the C3 because their
route is straight down Newmarket Road rather than through the local housing estates.

The new Cambridge North railway station is only 10 minutes away by bicycle on the
other side of the river. A new bridge across the river to Cambridge North and Chesterton
is planned to be built in 2019: this should reduce the journey time significantly although by
bicycle it is already quite quick if you travel via the Green Dragon bridge.

Cambridge airport, “Your East of England gateway”, is about 10 minutes’ walk away to
the south http://www.cambridgeairport.com.

7.2 Cycling
Cambridge is a cycling city for good reason: it is flat, the local infrastructure is some of the
best in the country and a bike is the only way to get around in a predictable time (motor
traffic can often be terrible). The fastest route into the city is along Newmarket Road, but the
safest and most pleasant route is undoubtedly by the river through Ditton Fields/Stourbridge
Common/Midsummer common (see 7.10).

Cycling route information can be found at https://www.cambridgeshire.gov.uk/residents/tr
avel-roads-and-parking/cycling/cycle-routes-and-maps/. The Cambridge Cycling Campaign
is at http://www.camcycle.org.uk/.

7.3 Late night travel
The last C3 bus from the city centre leaves around 2340. However, if you are coming from
London to the rail station you may well find you miss this, so a taxi is the best way to get to 41
Thorpe Way (about 10 minutes and, at the time of writing, £10). The largest taxi company in
Cambridge is Panther (01223 715715 https://www.panthertaxis.co.uk) and they have always
given us excellent service.

7.4 Health Centre
The East Barnwell Health Centre is at the west end of Thorpe Way, near the junction with
Ditton Lane
http://www.eastbarnwellhealthcentre.co.uk/. This has doctors (general practitioners or GPs)
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7.5 Shops

and nurses. There is a pharmacy, Ditton Pharmacy, next to the health centre
http://dittonpharmacy.co.uk/.

7.5 Shops
The local corner store, at the junction of Thorpe Way with Ditton Lane, is the One Stop
where there is also a cash machine. Next to this is a butcher’s, a fish and chip shop and the
pharmacy (see above).

A ten minute walk away are the shops on Newmarket Road, at the junction with Barnwell
Road. These include a Spa grocery, a Chinese takeaway, the Codfather fish and chip shop, a
takeaway pizza place (Papa John’s) and a laptop repair shop. Heading east past Marshall ’s
is a petrol station with a Marks and Spencer food outlet.

Towards town is the Tesco on Newmarket Road which forms part of the retail park (where
there are many choices of shop and restaurant). Alternatively, and a similar distance away,
there is a Sainsbury’s at the other end of Barnwell Road. Just around the ring road in
Trumpington is a Waitrose and there is an Aldi on Histon Road in central Cambridge. Mill
Road is famous for its international and cosmopolitan selection of shops. In Cambridge
town centre you have a Sainsbury ’s supermarket, John Lewis department store, many other
stores and restaurants, and the wonderful Cambridge Wine Merchants, as well as many
excellent pubs such as the Maypole, Cambridge Blue, Kingston Arms, The Mill and the
Cambridge Brew House to name just a few.

There is a garden centre nearby in Horningsea (Scotsdales https://scotsdalegardencen
tre.co.uk/store/horningsea/), a few kilometres north along Ditton Lane. They have a cafe
which is not bad, and while the prices for garden equipment and plants are a little steep, the
service is excellent.

7.6 Green Box Schemes
Cambridge is lucky to have the excellent Cambridge Organic Food Company (https://ww
w.cofco.co.uk/) provide a green box scheme which takes its produce from local providers
whenever possible and delivers. We highly recommend them and their excellent choice of
local products.

7.7 Restaurants
The best local curry house is the excellent Pipasha on Newmarket Road which is rated by the
“Cambridge Curry Crew” page on Facebook as the best in the town. It is indeed excellent.
There is also the Navadanja on Newmarket Road which has a mention in the Michelin Guide.
However, the best curry in town is undoubtedly Prana on Mill Road: it needs to be tried!

The Wrestlers on Newmarket Road is not far away and has excellent Thai food. Next
to Pipasha (on Newmarket Road) is a Chinese takeaway (quality unknown), there is also a
Chinese takeaway next to the nearby Spa shop on Barnwell Road (quality unknown). The
local fish and chip shop (on Ditton Lane) rebrands itself every couple of years. There may
be good reasons for this!

If you head north to Fen Ditton there is the Ancient Shepherds’ pub which has food too
(see below) and if you head even further north to Horningsea there is a Michelin recommen-
ded restaurant The Crown and Punchbowl. In my experience they serve short pints and bad
risotto – yet still they maintain their recommendation. . . judge for yourself.
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7.8 Pubs

If you are desperate, there is always McDonald’s on the Newmarket Road–Wadloes Road
junction. There is also a roadside kebab van on Newmarket Road in the evenings near to
McDonalds. As I said, only if you are desperate.

7.8 Pubs
There are three pubs in the nearby village of Fen Ditton. The best way to get to them is to
walk north up Ditton Lane, then turn left at the traffic lights along the footpath by the horse
paddock, then turn right (north) and follow the path into the centre of Fen Ditton (this will
take about 20 minutes). Of the three pubs, the Ancient Shepherds has decent beer, friendly
owners and good food, the King’s Head has beer that I can best describe as not great
(alternatively: vinegar ) and a “you’re not from round ’ere” bunch of locals, and the Plough
has a great view on the river, but uses this to overcharge for below-average, industrial food
and distinctly average beers. These are, of course, subjective opinions: yours may vary.

Other than these, the nearest pub is the Wrestlers on Newmarket Road (near Tesco)
which has excellent Thai food and a good beer selection. There is also the Thirsty beer
garden on the river Cam in the Museum of Technology, at the back of the Tesco, which is
open in the evenings (check their website at https://www.wearethirsty.co.uk/). Thirsty serves
excellent beer and has visiting food trucks: expect to pay a lot for food that may – or may not
– be good.

There are many excellent pubs in Cambridge, perhaps the best are (in no particular
order) the Cambridge Blue, Kingston Arms, The Maypole and a number of other places
down Mill Road. There are trendy offerings too, but you often pay only for the name.

7.9 Football, fitness and other sports
The Abbey Stadium is only a 15-minute walk away. Cambridge United typically struggle in
the 2nd division, but the games are fun if you like that sort of thing. The language on a match
day is colourful. Avoid the Peterborough games: emotions run high on such days!

The Abbey Leisure Complex is nearby and has a swimming pool (https://www.cambridg
e.gov.uk/abbey-pool-complex). A new ice rink is being built nearby which should open in
autumn 2019 (https://cambridgeicearena.com/).

7.10 Green spaces
There is a nearby playground on Thorpe Way (turn right out of the house and follow the road
for about 400 metres). The cemetery at the back of the house is also very peaceful and you
can walk around it during the day.

The river Cam is easily accessible by turning left at the end of Thorpe Way: turn right
into Ditton lane and walk to the crossing with the traffic lights. Cross and follow the path
alongside the field with the horses. You will reach a footpath on the right which leads to
Ditton Fields, the meadow next to the river. If you want to walk into the city centre, this is the
most pleasant of all available routes.

Within cycling distance are the beautiful Wicken Fen nature reserve and Anglesey Abbey.
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8 What is not allowed

• Smoking is banned everywhere on the premises.

• Bonfires are banned everywhere on the premises. If you have material of which you
would like to dispose, please use the bins, council disposal mechanisms or, for organic
waste, the council-provided compost bin. Please do not use the barbecue to burn
anything except charcoal.

• Subletting is not allowed under any circumstances.

• Please respect the neighbours. The house is semi-detached, and noise travels. Most
people fully understand that, but some do not and we have little tolerance for anti-social
behaviour.
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A Manuals

A.1 Washing Machine
The washing machine is a Bosch WAQ284S0GB. Information is online at https://www.bosch-
home.co.uk/product-list/exclusive/WAQ284S0GB.
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Programme/Type of laundry/Information Settings

Name of the programme

Brief explanation of the programme and for which fabrics it is suita-
ble.

Max. load; 

* Reduced load for 
Speed Perfect ✁ setting

Temperature

Spin speed (depending on model)

Possible programme settings

Cottons

Hard-wearing fabrics, heat-resistant fabrics made of cotton or linen.

Cottons + Prewash: Divide detergent between compartments I and 
II

Note:  The Speed Perfect✂ setting is suitable as a short pro-
gramme for lightly soiled laundry.

Max. 8 kg/4* kg

✄ - 90 °C

☎ ... 1400 rpm

Eco Perfect ✆, Speed Perfect✝, 
Reduced Ironing ✞, Aqua Plus ✟

Easy-Care

Textiles made of synthetic or blended fabrics.

Easy-Care + Prewash: Divide the detergent between compartments 
I and II

Max. 3.5 kg

✠ - 60 °C

✡ ... 1200 rpm

Eco Perfect ☛, Speed Perfect☞, 
Reduced Ironing ✌, Aqua Plus ✍

Mixed Load

A mixed load of fabrics made of cotton and synthetic fabrics

Max. 3.5 kg

✎ - 40 °C

✏ ... 1400 rpm

Eco Perfect ✑, Speed Perfect✒, 
Reduced Ironing ✓, Aqua Plus ✔

Delicate/Silk

For delicate, washable fabrics, e.g. made of silk, satin, synthetic 
fibres or blended fabrics (e.g. silk blouses, silk scarves)

Note:  Use a detergent that is suitable for machine-washing delicates 
or silk.

Max. 2 kg

✕ - 40 °C

✖ ... 800 rpm

Eco Perfect ✗, Speed Perfect✘, 
Reduced Ironing ✙, Aqua Plus ✚

✛ Wool

Hand- or machine-washable fabrics that are made of wool or contain 
wool;

Particularly gentle wash programme to prevent shrinkage of laundry, 
with longer programme breaks (fabrics rest in the detergent solu-
tion) 

Notes

✜ Wool is of animal origin, e.g.: Angora, alpaca, llama, sheep.
✢ Use a detergent that is suitable for machine-washing wool.

Max. 2 kg

✣ - 40 °C

✤ ... 800 rpm

-
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Rinse �/ Spin ✁ 

Programme for spinning or rinsing.

Note:  If you do not want to spin and instead want to rinse, select the 
additional programme setting Aqua Plus ✂.

Max. 8 kg

-

✄ ... 1400 rpm

Reduced Ironing ☎

Drain ✆

the rinsing water, e.g. after setting ✝ (Rinse Stop)

Max. 8 kg

-

✞ ... 1400 rpm

-

Butter/Oil

Textiles made of synthetic or blended fabrics.

Notes

✟ Do not allow stains to dry in, and remove any solid residue 
beforehand.
✠ The temperature progression, soaking time and drum move-

ment are all adjusted depending on the type of stain.
✡ Stains are treated optimally without the use of additional special 

detergents.

Max. 3.5 kg

☛ - 60 °C

☞ ... 1200 rpm

Eco Perfect ✌, Speed Perfect✍, 
Reduced Ironing ✎, Aqua Plus ✏

Red Wine

Textiles made of synthetic or blended fabrics.

Notes

✑ Do not allow stains to dry in, and remove any solid residue 
beforehand.
✒ The temperature progression, soaking time and drum move-

ment are all adjusted depending on the type of stain.
✓ Stains are treated optimally without the use of additional special 

detergents.

Max. 3.5 kg

✔ - 60 °C

✕ ... 1200 rpm

Eco Perfect ✖, Speed Perfect✗, 
Reduced Ironing ✘, Aqua Plus ✙

Tomatoes

Textiles made of synthetic or blended fabrics.

Notes

✚ Do not allow stains to dry in, and remove any solid residue 
beforehand.
✛ The temperature progression, soaking time and drum move-

ment are all adjusted depending on the type of stain.
✜ Stains are treated optimally without the use of additional special 

detergents.

Max. 3.5 kg

✢ - 60 °C

✣ ... 1200 rpm

Eco Perfect ✤, Speed Perfect✥, 
Reduced Ironing ✦, Aqua Plus ✧

SuperQuick 15’

Extra-short programme of approx. 15 minutes, suitable for small 
items of lightly soiled laundry

Max. 2 kg

★ - 40 °C

✩ ... 1200 rpm

-

Programme/Type of laundry/Information Settings
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Programme duration, residual moisture, energy and water consumption for the 
main washing programmes (approximate information)

Shirt/Blouses

Non-iron shirts/Blouses made of cotton, linen, synthetics fibres or 
blended fabrics.

Note:  Wash shirts/blouses made of delicates/silk in Delicates/silk 
programme.

Max. 2 kg

✁ - 60 °C

✂ ... 800 rpm

Eco Perfect ✄, Speed Perfect☎, 
Reduced Ironing ✆, Aqua Plus ✝

Dark Wash

Dark fabrics made of cotton and dark easy-care fabrics

Turn laundry inside-out before washing.

Max. 3.5 kg

✞ - 40 °C

✟ ... 1200 rpm

Eco Perfect ✠, Speed Perfect✡, 
Reduced Ironing ☛, Aqua Plus ☞

Programme/Type of laundry/Information Settings

Programme Load Energy 
consumption*

Water* Programme 
duration*

Cottons 20 °C 8 kg 0.30 kWh 75 l 2 1/2 h

Cottons 40 °C 8 kg 1.00 kWh 75 l 2 3/4 h

Cottons 60 °C 8 kg 1.12 kWh 75 l 2 3/4 h

Cottons 90 °C 8 kg 2.25 kWh 85 l 2 3/4 h

Easy-Care 40 °C 3.5 kg 0.64 kWh 58 l 1 3/4 h

Mixed Load 40 °C 3.5 kg 0.54 kWh 51 l 1 h

Delicate/Silk 30 °C 2 kg 0.19 kWh 35 l 3/4 h

Wool 30 °C 2 kg 0.17 kWh 40 l 3/4 h

Programme Approximate information on the residual moisture**

WA...28... WA...24... WA...20...

Max. 1400 rpm Max. 1200 rpm Max. 1000 U/rpm

Cotton 48 % 53 % 62 %

Easy-Care 40 % 40 % 40 %

* The values may deviate from the specified values depending on the following factors: water pressure 
and hardness; water inlet temperature; type, amount and soiling of laundry; detergent used; fluctua-
tions in the power supply; and additional functions selected.

** Information on residual moisture based on programme-dependent spin speed limits and maximum 
loads.
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Most efficient programmes for cotton fabrics
The following programmes (standard programmes, indicated by ✛) are suitable for 
cleaning normally soiled cotton fabrics and are the most efficient with respect to 
combined energy and water consumption.

Notes
✜ This additional sheet is a part of your operating and installation instructions. 

Retain all documentation for subsequent use.
✢ Much more important information can be found in your operating and installation 

instructions.

Delicate/Silk 30 % 30 % 30 %

Wool 45 % 45 % 45 %

Programme Approximate information on the residual moisture**

WA...28... WA...24... WA...20...

Max. 1400 rpm Max. 1200 rpm Max. 1000 U/rpm

* The values may deviate from the specified values depending on the following factors: water pressure 
and hardness; water inlet temperature; type, amount and soiling of laundry; detergent used; fluctua-
tions in the power supply; and additional functions selected.

** Information on residual moisture based on programme-dependent spin speed limits and maximum 
loads.

Standard programmes for Cottons in accordance with the directive (EU) no. 1015/2010

Programme + Temperature + Button Load Programme duration

Cottons + ✣ °C + ✤ Eco Perfect  ✥ 8 kg 4 h

Cottons + ✦ °C + ✧ Eco Perfect  ★ 4 kg 4 h

Cottons + ✩ °C + ✪ Eco Perfect  ✫ 4 kg 4 h

Programme setting for testing and energy labelling in accordance with Directive 2010/30/EU with cold 
water (15 °C).
The specification of the programme temperature is based on the temperature stated on the care label 
in the fabrics. The actual washing temperature may deviate from the stated programme temperature 
for energy-saving reasons.
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Your new washing machine

You have chosen a Bosch washing 
machine. 

Please take a few minutes to read and 
become familiar with the advantages of 
your washing machine.

To meet the high quality demands 
required by Bosch, every washing 
machine that leaves our factory is 
carefully checked to ensure that it 
functions correctly and is in perfect 
condition.

For more information on our products, 
accessories, replacement parts and 
services, see our website www.bosch-
home.com or contact our after-sales 
service centres.

If the operating and installation 
instructions describe different models, 
any differences will be pointed out at the 
relevant points in the text.

Read these operating and installation 
instructions before switching on the 
washing machine.

Display rules

� Warning!

This combination of symbol and signal 
word indicates a possibly dangerous 
situation. Not heeding the warning can 
cause death or injuries.

Caution!

This signal word indicates a possibly 
dangerous situation. Not heeding the 
caution can cause property and/or 
environmental damage.

Note/tip

Information about the optimum use of 
the appliance/any other useful 
information.

1. 2. 3. / a) b) c)

The steps are represented by numbers 
or letters.

✂ / -

Lists are represented by a small box or 
a dash.
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✄ Intended use

Intended use☎ For private domestic use only.
✆ The washing machine is suitable for 

washing machine-washable fabrics 
and hand-washable wool in water 
containing detergent.

✝ To be operated with cold* mains 
water or cold and hot* mains water 
(max. 60 °C), and standard 
detergents and care products which 
are suitable for use in washing 
machines.

✞ When measuring out the amount of 
all detergents, additives, care 
products and cleaning agents, 
always follow the manufacturer's 
instructions.

✟ The washing machine may be used 
by children over the age of 8 years 
and by persons with reduced 
physical, sensory or mental capacity 
or by persons with a lack of 
experience or knowledge if they are 
supervised or have been instructed 
by a responsible person.
Children must not carry out any 
cleaning or maintenance work 
without supervision.

✠ This appliance is intended for use up 
to a maximum height of 
4000 metres above sea level.

✡ Keep children under the age of 
3 years away from the washing 
machine.

☛ Keep pets away from the washing 
machine.

Read the Instruction Manual and 
Installation Instructions and all other 
information supplied with the washing 
machine and use the machine 
accordingly.

Retain the documents for subsequent 
use.

* depending on the model

☞Safety instructions

Safety instructionsElectrical safety

✌Warning
Danger of death!
There is a risk of electric shock 
if you touch live components.
✍ Never touch or hold the 

mains plug with wet hands.
✎ Only pull out the mains cable 

by the plug and never by the 
cable, as this could damage 
it.
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Risk of injury

�Warning
Risk of injury!
✂ When the washing machine 

is lifted by its protruding 
parts (e.g. the washing 
machine door), the 
components may break off 
and cause injuries. 
Do not lift the washing 
machine by protruding parts.

✁ If you climb on the washing 
machine, the worktop may 
break and cause injuries.
Do not climb onto the 
washing machine.

✄ If you lean on the washing 
machine door when it is 
open, the washing machine 
may tip over and cause 
injuries.
Do not lean on the washing 
machine door when it is 
open.

☎ Reaching into the drum 
when it is turning can cause 
injuries to hands.
Do not reach into the drum 
when it is turning. 
Wait until the drum has 
stopped turning.

✆Warning
Risk of scalding!
When you are washing at high 
temperatures, there is a risk of 
scalding if you come into 
contact with hot water e.g. if hot 
water is being drained into a 
wash basin. 

Do not reach into the hot 
detergent solution.

Safety for children

✝Warning
Danger of death!
If children play with the washing 
machine, they may get into life-
threatening situations or injure 
themselves.
✞ Do not leave children 

unattended near the washing 
machine.

✟ Do not let children play with 
the washing machine.

✠Warning
Danger of death!
Children may lock themselves 
in appliances, putting their lives 
at risk.
For appliances that have 
reached the end of their service 
life: 
✡ Disconnect the mains plug.
☛ Cut through the mains cable 

and remove it, along with 
plug.

☞ Destroy the lock on the 
washing machine door.

✌Warning
Risk of suffocation!
Children may become wrapped 
in packaging/film or packing 
parts if allowed to play with 
them, or they may pull them 
over their heads and suffocate. 
Keep packaging, film and 
packaging parts out of the 
reach of children.
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�Warning
Risk of poisoning!
Detergents and care products 
may be poisonous if 
consumed. 
Keep detergents and care 
products out of the reach of 
children.

✁Warning
Eye/skin irritation!
Detergents and care products 
may cause irritation if they 
come into contact with the eyes 
or skin. 
Keep detergents and care 
products out of the reach of 
children.

✂Warning
Risk of injury!
When you wash at high 
temperatures, the glass in the 
washing machine door gets 
hot. 
Do not let children touch the 
hot washing machine door.

✄Environmental 
protection

Environmental protectionPackaging/used appliance

Tips on economical use
☎ Always fill the appliance with the 

maximum amount of laundry for 
each programme.
Overview of programmes ✆: 
Supplementary sheet for the 
operating and installation 
instructions.

✝ Wash normally soiled laundry 
without a prewash.

✞ The selectable temperatures apply 
to the care labels on the textiles. The 
temperatures in the machine may 
deviate from this so that you get the 
optimum mix of energy-saving and 
washing results.

✟ Energy-saving mode: The display 
panel light goes out after several 
minutes, Start button flashes. To 
activate the light, press any button.
Energy-saving mode is not activated 
if a programme is running.

✠ If the laundry is subsequently dried 
in a tumble dryer, select the spin 
speed according to the tumble dryer 
manufacturer's instructions.

✡ Dispose of packaging in an 
environmentally-responsible 
manner. 
This appliance is labelled in 
accordance with European 
Directive 2012/19/EU 
concerning used electrical and 
electronic appliances (waste 
electrical and electronic 
equipment - WEEE).
The guideline determines the 
framework for the return and 
recycling of used appliances 
as applicable throughout the 
EU.
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� Getting to know the appliance 

Getting to know the applianceWashing machine

✁
✂

✄

☎✆✝ ✞✟

( Detergent drawer 9S Open the washing machine door

0 Control/display panel 9T Close the washing machine door

8 Washing machine door with 
handle

@ Service flap with or without a drainage hose*

 * Depending on the model
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Control panel

Note:  You can find possible programme default settings and additional programme 
settings in the overview; these differ depending on the model.

Display panel

Note:  The table shows possible setting options and information in the display panel; 
these differ depending on the model.

�✁

✂✄
☎

( Programme selector for selecting a 
programme and switching the machine on and off 
via the "Off" position.

@ Additional programme settings : Speed 
Perfect ✆, Eco Perfect ✝, Easy Iron, Water Plus 
or Extra Rinse. Selecting additional programme 
settings ✞ Page 12.

0 Display panel for settings and information. H Start button for starting, interrupting (e.g. to 
reload laundry) and cancelling a programme.

8 Programme default settings: 
Temperature, spin speed and "Ready in" time. 
Changing the programme default settings 
✟ Page 11.

Setting options and information for the selected programme

✠ - 90 °C Temperature in °C (degrees Celsius); ✡ = cold

☛ ...1400 ☞ Spin speed in rpm (revolutions per minute); 

✌ = Rinse hold

1:30 Programme duration Depends on the programme selection in h:min (hours:minutes)

1 - 24 h Ready in time Programme ends after ... h (h = hours)

8.0 kg Max. load in kg (kilograms)

Symbols for the programme sequence and information

✍ ✎ ✏ - ✑ -: Wash, rinse, spin, programme duration or end.

✒ : Open the washing machine door, add laundry .

✓: Childproof lock 
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� Laundry

LaundryPrepare the laundry

Caution!
Damage to the appliance/fabrics

Foreign objects (e.g. coins, paperclips, 
needles, nails) may damage the laundry 
or components in the washing machine. 

You should therefore note the following 
tips when preparing your laundry:

✂ Empty any pockets.

✁ Look out for metal items (paperclips, 
etc.) and remove them.

✄ Wash delicates in a laundry bag 
(tights, underwired bras, etc.).

☎ Close any zips; button up any cover 
buttons.

✆ Brush sand out of pockets and 
collars.

✝ Remove curtain fittings or place 
curtains in a laundry bag.

Sorting laundry

Sort your laundry according to the care 
instructions and manufacturer's 
information on the care labels, 
depending on:

✞ Type of fabric/fibre.
✟ Colour:

Note:  Laundry may discolour or not 
be cleaned correctly. Wash white 
and coloured items separately.
Wash new bright fabrics separately 
the first time you wash them.

✠ Soiling:
Wash laundry with the same level of 
soiling together.
Examples of levels of soiling:
– Light: Do not prewash; if 

necessary, select the additional 
programme setting 
SpeedPerfect ✡.

– Normal
– Heavy: Load less laundry, select 

a programme with prewash
– Stains: Remove/pretreat stains 

while they are fresh. First, dab the 
stain with soapy water/do not 
rub. Then wash the items of 
laundry with the appropriate 
programme. Stubborn or dried-in 
stains can sometimes only be 
removed by washing several 
times.

☛ Symbols on the care labels:
The numbers in the symbols indicate 
the maximum washing temperature 
that may be used.
– ☞: Suitable for a normal 

washing process; e.g. Cottons 
programme.

– ✌ : A gentle washing process is 
required; e.g. Easy-Care 
programme.

– ✍ : An especially gentle washing 
process is required; e.g. 
Delicate/Silk programme

– ✎ : Suitable for washing by 
hand; e.g. ✏Wool programme.

– ✑ : Do not wash the laundry in 
the machine.
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Starching

Note:  Laundry must not be treated with 
fabric softener.

Starching is possible in all wash 
programmes if liquid starch is used. 
Measure starch into compartment � in 
accordance with the manufacturer's 
instructions (clean first if necessary).

Dyeing/bleaching

Dye should only be used in normal 
household quantities. Salt may damage 
stainless steel. Always follow the dye 
manufacturer's instructions. 

Do not use the washing machine to 
bleach clothes.

Soaking

1. Pour soaking agent/detergent into 
compartment II according 
to the manufacturer’s instructions.

2. Turn the programme selector to the 
Cottons 30 °C programme.

3. Press the start button.
4. After approx. 10 minutes, press the 

start button again to pause the 
programme.

5. After the required soaking time, 
press the start button again, if the 
programme is to be continued or 
changed.

Notes
✂ Load laundry of the same colour. 
✁ No additional detergent is required; 

the soaking solution is used for 
washing.

✄Detergent

DetergentCorrect selection of detergent

The care label is crucial for selecting 
the correct detergent, temperature and 
treatment of the laundry. ☎ See also 
www.sartex.ch

Visit www.cleanright.eu to find further 
information on detergents, care 
products and cleaning agents for 
domestic use.

✆ Standard detergent with optical 
brighteners
Suitable for heat-resistant white 
laundry made from linen or cotton.
Select the Cottons / cold - max. 
90 °C programme.

✝ Detergent for colours without 
bleach or optical brighteners
Suitable for coloured laundry made 
from linen or cotton.
Select the Cottons / cold - max. 
60 °C programme.

✞ Detergent for colours/delicates 
without optical brighteners
Suitable for coloured laundry made 
from easy-care fibres, synthetic 
fibres.
Select the Easy-Care / cold - max. 
60 °C programme.

✟ Mild detergent
Suitable for delicate, fine fabrics, silk 
or viscose.
Select the Delicate/Silk / cold - max. 
40 °C programme.

✠ Detergent for woollens
Suitable for woollen fabrics.
Select the Wool / cold - max. 
40 °Cprogramme.
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Saving energy and detergent

For light and normal soiling, you can 
save energy (lower washing 
temperature) and detergent.

Note:  When measuring the amount of 
all detergents/additives/care products 
and cleaning agents, please always 
check the manufacturer's instructions 
and information. � Page 14

✁Programme default 
settings

Programme default settingsNote:  You can find possible 
programme default settings in the 
overview; these differ depending on the 
model.

The programme default settings for all 
programmes are preset at the factory 
and are displayed in the display panel 
after the programme is selected.

Temperature

(✂ ✄ ☎)

Depending on the programme 
progress, you can change the 
temperature (in °C) before and during 
the programme. 

Press the temperature button repeatedly 
until the required temperature is 
displayed in the display panel. The 
maximum temperature that can be 
selected depends on the programme 
which has been selected.

Spin speed

(Centrifug.; ✆)

Depending on the programme 
progress, you can change the spin 
speed (in rpm; revolutions per minute) 
before and during the programme. 

To do this, press the spin speed button 
repeatedly until the required spin speed 
is displayed in the display panel. The 
maximum speed that can be selected 
depends on the model and programme 
that has been selected.

Setting ✝: Rinse hold. The laundry 
remains in the water after the final rinse 
to prevent creasing if the laundry will not 
be taken out of the washing machine 
immediately.

Saving Soiling/note

Reduced temper-
ature and deter-
gent quantity as 
per the recom-
mended dosage

Light
No visible dirt or stains. Cloth-
ing has taken on some body
odour, e.g.: 
✞ Light summer/sports 

clothing (worn for a few 
hours)

✟ T-shirts, shirts, blouses 
(worn for up to one day)

✠ Guest bed linen and hand 
towels (used for one day)

Normal
Visible dirt or a few light
stains, e.g.:
✡ T-shirts, shirts, blouses 

(sweat soaked, worn a 
few times)

☛ Towels, bedding (used for 
up to one week)

Temperature as 
per the care label 
and detergent 
quantity as per 
the recom-
mended dosage 
for heavy soiling

Heavy

Dirt and/or stains clearly visi-
ble, e.g. tea towels, baby 
items, work clothing
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Ready in time

(�)

Before starting the programme, the 
programme end Ready in time can be 
preselected in hourly increments (h = 
hours) up to a maximum of 24 hours. 

1. Select the required programme.
Note:  The programme duration is 
displayed in the display panel.

2. Press the Ready in button repeatedly 
until the required number of hours is 
displayed in the display panel.

3. Press the Start button.
The set Ready in time is now active. The 
selected programme starts 
automatically and ends after the 
selected number of hours.
After the programme has started, the 
programme duration, e.g. 2:30 
(hours:minutes) is displayed in the 
display panel.

Adding laundry after the Ready in time 
is active:
1. Press the Start button.
2. YES and ✁ lights up in the display 

panel. The washing machine door 
can be opened and laundry can be 
added.

3. Close the washing machine door.
4. Press the Start button again. The 

preselected time continues to run.

✂Additional programme 
settings

Additional programme settings Note:  You can find possible additional 
programme settings in the overview; 
these differ depending on the model.

Speed Perfect ✄
(☎ Speed Perfect; ✆ Turbo Perfect)

Washes in a shorter time but with a 
washing outcome comparable to that of 
the programme without selecting the 

additional ✝ Speed Perfect/
Turbo Perfect programme setting. 

Note:  Do not exceed the maximum 
load for the programme. See the 
supplementary sheet for the operating 
and installation instructions; programme 
overview.

Eco Perfect ✞
(Eco Perfect ✟ ✠)

Energy-optimised washing by reducing 
the temperature while achieving 
washing result that is consistent with the 
standard program.

Note: The washing temperature is lower 
than the selected temperature.
The Allergie/Hygiene/Sensitive program 
is recommended for washes with 
particularly high hygienic requirements.
If you do not have an Allergy/Hygiene/
Sensitive program on the program 
selector, select a higher temperature or 
select the additional preset 
Speed Perfect ✡ program.

Rinse plus
(Extra ☛)

Extra rinse. For areas with very soft 
water or for an even better rinsing 
result.

Water Plus
(☞)

Increased water level and additional 
rinse cycle, extended washing time. For 
areas with very soft water or for an even 
better rinsing result.

Easy Iron

(Fácil ✌)

For gentle final spin with subsequent 
fluffing. Residual moisture in the laundry 
is slightly increased.
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�Operating the 
appliance

Operating the appliancePreparing the washing 
machine

Note:  The washing machine must be 
correctly installed and connected. 
From ✁ Page 24.

1. Plug in the mains plug.
2. Turn the tap on.
3. Open the washing machine door.
4. Check that the drum is completely 

drained. Drain if necessary.

Select programme/switch on 
the appliance

Note:  If you have activated the 
childproof lock, you must first deactivate 
it before you can set a programme. 
✂ Page 15.

Use the programme selector to select 
the required programme. Can be turned 
in both directions.

The appliance is switched on. 

The programme default settings and 
loading information for the selected 
programme appear in the display panel:

✄ The programme duration,
☎ The preset temperature,
✆ The preset spin speed and
✝ The maximum load.

Change the programme 
default settings

You can change the programme default 
settings:

To do this, repeatedly press the 
required button for the programme 
default settings until the required setting 
is displayed in the display panel. Then 
press the "Start" button to start the 
programme.

The programme default settings are not 
saved when the appliance is switched 
off.

Programme default settings
✞ Page 11.

Placing laundry into the drum

✟Warning
Risk of death!
Items of laundry pretreated with 
cleaning agents that contain solvents, 
e.g. stain remover/cleaning solvent, 
may cause an explosion after being 
loaded into the washing machine.
Hand-rinse these items of laundry 
thoroughly beforehand.

Notes
✠ Mix items of laundry of varying sizes. 

Laundry items of different sizes 
distribute themselves better during 
the spin cycle. Individual items of 
laundry may lead to imbalances. 

✡ Observe the maximum specified 
load. Overfilling has a negative 
impact on the washing result and 
promotes creasing.

1. Unfold presorted items of laundry 
before placing them in the washing 
drum.
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2. Make sure that no items of laundry 
are trapped between the washing 
machine door and the rubber seal, 
and close the door.

Measure and add detergent 
and care products

Caution!
Damage to the appliance

Cleaning agents and agents for 
pretreating laundry (e.g. stain removers, 
prewash sprays, etc.) may cause 
damage if they come into contact with 
the surfaces of the washing machine. 
Do not allow these agents to come into 
contact with the surfaces of the washing 
machine. If necessary, immediately wipe 
away spray residue and other residues/
droplets with a damp cloth.

Measuring

Dose the detergents and care products 
according to:

✂ Water hardness. Ask your water 
supply company.

� The manufacturer’s specifications on 
the packaging.

✁ The amount of laundry.
✄ Soiling ☎ Page 9.

Filling

✆Warning
Eye/skin irritation!
Detergent and care products may spray 
out if the detergent drawer is opened 
while the machine is in operation.
Open the drawer carefully.

Rinse eyes or skin thoroughly if they 
come into contact with detergent/care 
products.
If swallowed accidentally, seek medical 
advice.

Note:  Dilute viscous fabric softener and 
fabric conditioner with water; this 
prevents blockages.

Pour the detergent and care products 
into the appropriate compartments:

1. Pull out the detergent drawer as far 
as possible.

2. Add detergent and/or care products.
3. Close the detergent drawer.

Measuring aid* for liquid detergent

*Depending on the model

Position the measuring aid for 
measuring liquid detergent:
1. Pull out the detergent drawer. Press 

down the insert and fully remove the 
drawer.

2. Slide the measuring aid forwards, 
fold it down and click it into place.

Measuring aid* A For liquid detergent

Compartment II Detergent for the main wash, 
water softener, bleach, stain 
remover

Compartment ✝ Softener, starch, 
do not exceed the maximum

Compartment I Detergent for prewash
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3. Reinsert the drawer.

Note:  Do not use the measuring aid for 
gel detergents and washing powder, or 
for programmes with prewash or when 
the Ready in time is selected.

For models without a measuring aid, 
pour the liquid detergent into the 
appropriate dispenser and place it in 
the drum.

Start the programme

Press the Start button to start the 
programme.

During the programme, the display 
panel shows the Ready in time or, after 
starting the wash programme, the 
programme duration and the symbols 
for the programme progress. 
Display panel � Page 8.

Note:  To secure the programme 
against being inadvertently adjusted, 
select the childproof lock.

Childproof lock

Prevent the set functions of the washing 
machine from being accidentally 
changed by activating the childproof 
lock when the programme has started.

To activate/deactivate the childproof 
lock, press and hold the "Start" button 
for approx. five seconds. The ✁ symbol 
appears in the display panel.

✂ ✄ lights up: The childproof lock is 
active.

☎ ✆ flashes: The childproof lock is 
active and the programme selector 
has been adjusted. To prevent the 
programme from stopping, turn the 
programme selector back to the 
original programme. The symbol 
lights up again.

Note:  The childproof lock remains 
active after the programme has ended 
and the appliance is switched off. You 
must always deactivate the childproof 
lock if you want to start a new 
programme.

Adding laundry

After starting the programme, you can 
add or remove laundry:

1. Press the Start button to pause the 
programme.
The Start button indicator lamp 
flashes and the machine checks 
whether it is possible to add laundry. 
Note:  Do not leave the washing 
machine door open for too long 
when adding laundry as water from 
the laundry may leak out.
If, in the display panel:
– Both the YES and ✝  symbols 

light up, it is possible to add 
laundry.

– NO flashes, wait until the YES 
and ✞  light up. 
Do not open the washing 
machine door until both the YES 
and ✟  symbols are lit.

– NO lights up, it is not possible to 
add laundry.
For safety reasons, the washing 
machine door remains locked 
when the water level or 
temperature is high, or while the 
drum is rotating, and it is not 
possible to add laundry during 
this time.

2. To continue the programme, press 
the Start button.
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Changing the programme

1. Press the Start button to pause the 
programme.

2. Select a different programme.
3. Press the Start button again. The 

new programme starts from the 
beginning.

Cancel the programme

1. Press the Start button to cancel the 
programme.

2. To cool the laundry: Set the 
programme to Rinse.

3. Press the Start button again. The 
rinse programme starts.

After the programme has ended, you 
can remove the laundry.

Programme end
� appears in the display panel and the 
start button indicator lamp is off.

If the ✁ symbol also appears in the 
display panel, the washing machine has 
detected too much foam during the 
wash programme and automatically 
switched on a rinse cycle to remove the 
foam.

Note: Add less detergent for the next 
washing cycle with the same load.

Removing laundry/switching 
off the appliance

1. Open the washing machine door 
and remove the laundry.
Notes
– If you cannot open the washing 

machine door, the appliance is 
still locked. Wait until the 
programme ends.

– If the display panel does not light 
up, energy-saving mode is active. 
To activate, select any button.

2. Set the programme selector to the 
Off position. The appliance is 
switched off.

3. Turn off the tap.
Note: Not required for Aqua-Stop 
models. 

Notes
✂ Do not leave any items of laundry in 

the drum. They may shrink in the 
next wash or discolour another item.

✄ Remove any foreign objects from the 
drum and the rubber seal – risk of 
rusting.

☎ Leave the washing machine door 
and detergent drawer open so that 
any residual water can dry away.

✆Sensors

SensorsAutomatic load sensing

The automatic load sensing function 
adapts the water consumption ideally to 
each programme depending on the 
type of fabric and the load.

Unbalanced load detection 
system

The automatic unbalanced load 
detection system detects imbalances 
and ensures even distribution of the 
laundry by repeatedly starting and 
stopping drum spinning.

If the laundry is extremely unevenly 
distributed, the speed is reduced or the 
spin cycle is not performed for safety 
reasons.

Note:  Place large and small items of 
laundry evenly in the drum. ✝ Page 22
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�Setting the signal

Setting the signal

1. Set the button and information signals

Set the programme selector to the "Off" position 
and then turn the dial one position to the right.

Press the button for Eco Perfect ✁, hold it down 
and, at the same time, turn the programme 
selector one further position to the right.

2. Set the volume for button signals

The current signal volume now appears as 
a figure. Press the button for the "Ready in" time 
repeatedly until the required signal volume is 
set. 

Go to point 3 to set the 
volume for the informa-
tion signals, or

Set the programme selector to 
the "Off" position to exit the 
menu.

3. Set the volume for the information signals

Turn the programme selector 
one further position.

Press the button for the "Ready in" time 
repeatedly until the required informa-
tion signal volume is reached. 

Set the programme selector 
to the "Off" position to exit the 
menu.
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�Cleaning and 
maintenance

Cleaning and maintenance✁Warning
Danger of death!
There is a risk of electric shock if you 
touch live components.
Switch off the appliance and unplug the 
mains plug.

✂Warning
Risk of poisoning!
Toxic vapours can be produced by 
cleaning agents that contain solvents, 
e.g. cleaning solvent.
Do not use cleaning agents that contain 
solvents.

Caution!
Damage to the appliance

Cleaning agents that contain solvents, 
e.g. cleaning solvent, can damage 
surfaces and components in the 
machine.
Do not use cleaning agents that contain 
solvents.

Machine housing/control 
panel

✄ Wipe the housing and the control 
panel with a soft, damp cloth.

☎ Remove the detergent residue 
immediately.

✆ Do not clean with a water jet.

Drum

Use chlorine-free cleaning agents and 
not steel wool.

Descaling

Descaling should not be necessary if 
the detergent is measured out correctly. 
However, if it is required, follow the 
manufacturer's instructions for the 
descaling agent. Suitable descalers can 
be obtained via our website or from our 
after-sales service.

Detergent drawer and housing

If the washing machine contains 
detergent or fabric softener residues:
1. Pull out the detergent drawer. Press 

down the insert and fully remove the 
drawer.

2. To remove the insert: Push the insert 
upwards from below with your finger.

3. Clean the detergent dispenser tray 
and insert with water and a brush, 
and dry it. Clean the inside of the 
housing as well.

4. Fit the insert and lock it in place 
(push the cylinder onto the guide 
pin).

5. Push in the detergent drawer.

Note:  Leave the detergent drawer open 
so that any residual water can 
evaporate.
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Detergent solution pump 
blocked

�Warning
Risk of scalding!
Washing water is hot when washing at 
high temperatures. If you come into 
contact with the hot detergent solution, 
you may be scalded. 
Allow the detergent solution to cool 
down.

1. Turn off the water tap so that no 
more water can flow in and has to be 
drained via the detergent solution 
pump.

2. Switch off the appliance and pull out 
the mains plug.

3. Open and remove the service flap.
4. Fold out the water gutter in front of 

the pump cover.

5.
– Remove the drainage hose from 

its holder and remove the sealing 
cap.
Allow the detergent solution to 
flow out into a suitable container.
Replace the sealing cap on the 
drainage hose and place the 
drainage hose back in the 
retainer.

– Without the drainage hose
Carefully turn the pump cover 
once through 180°, but do not 
remove it. The water now runs out 
of the detergent solution pump. 
Repeat the process until no more 
detergent solution flows out.

6. Now carefully unscrew the pump 
cover. Residual water may run out.
Clean the interior, pump cover 
thread and pump housing. The 
impeller in the detergent solution 
pump must be able to rotate.
Refit the pump cover and screw it on 
tightly. The handle should be vertical.

7. Fold in the water gutter.
8. Place the service flap back on, lock 

it into place, and close it.

Note:  To prevent unused detergent 
from flowing straight into the drain 
during the next wash: Pour 2 litre of 
water into compartment II and start the 
Empty programme.
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The drain hose at the siphon 
is blocked

1. Switch off the appliance. Disconnect 
the mains plug.

2. Loosen the hose clamp. Carefully 
remove the drain hose, residual 
water may leak out. 

3. Clean the drainage hose and siphon 
connecting piece.

4. Reattach the drainage hose and 
secure the connection using the 
hose clamp.

Filter in the water supply 
blocked

For this, first reduce the water pressure 
in the supply hose:
1. Turn off the tap.
2. Select any programme (except 

Rinse, Spin, Empty.
3. Press the Start button. Allow the 

programme to run for approximately 
40 seconds.

4. Set the programme selector to the 
Off position. Remove the mains plug.

5. Clean the filter on the water tap:
Remove the hose from the water tap.
Clean the filter with a small brush.

6. For standard and Aqua-Secure 
models, clean the filter on the rear of 
the appliance:
Remove the hose from the rear of 
the appliance,
Remove the filter using pliers and 
clean the filter.

7. Connect the hose and check for 
leaks.

� Faults and what to do 
about them. 

Faults and what to do about them.Emergency release

E.g. in the event of a power cut

The programme continues running 
when the power supply is restored. 
However, if the laundry has to be 
removed, the washing machine door 
can be opened as follows:

✁Warning
Risk of scalding!
When you are washing at high 
temperatures, there is a risk of scalding 
if you come into contact with hot 
detergent solution and laundry. 
If possible, leave it to cool down.
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�Warning
Risk of injury!
You may injure your hands if you reach 
into the drum while it is rotating.
Do not reach into the drum while it is 
rotating. Wait until the drum has 
stopped rotating.

Caution!
Water damage

Any escaping water may cause water 
damage.
Do not open the washing machine door 
if water can be seen through the glass.

1. Set the programme selector to the 
Off position. Remove the mains plug.

2. Drain the water. 
Pull the emergency release 
downwards with a tool and release.

The washing machine door can then be 
opened.

Information on the display panel

Display Cause/remedial action

✁ flashes Close the washing machine door properly; laundry may be caught.

YES + ✂ The washing machine door is unlocked. It is possible to add laundry.

NO ✄ Due to the high temperature in the drum, the washing machine door cannot 
be opened. Wait until the temperature drops. 

☎ Due to the high level of water in the drum, the washing machine door can-
not be opened. Drain the water (e.g. select the Spin or Empty programme (if 
only a drain cycle is required, set rpm (spin speed) to ✆ (without final spin) 
= ✝ (Rinse hold)).

E:17

E:29

✞ Turn on the cold water tap fully
✟ Supply hose kinked or trapped
✠ Water pressure too low. Clean the filter.

A:10 ✡ Turn on the hot water tap fully, supply hose kinked or trapped.
☛ Supply hose kinked/jammed; water pressure too low. Clean the filter.
☞ Hot water hose not connected; washing machine will operate using cold 

water only. Ignore information, this message is only displayed for the first 
wash cycle.

E:18 ✌ Detergent solution pump blocked. Clean the detergent solution pump.
✍ Drain hose/waste pipe blocked. Clean the drain hose on the siphon.

E:23 Water in the base trough due to appliance leaking. Call the after-sales service. 

✎ If childproof lock is active, deactivate it.

✏ ✑  flashes; too much foam detected?

Other displays Switch off the appliance, wait for five seconds and switch it back on again. If the 
display is indicated again, call the after-sales service.
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Faults and what to do about them.

Faults Cause/remedy

Water is leaking from the 
appliance.

✂ Attach the drain hose correctly or replace it.
� Tighten the threaded joint on the inlet hose.

The appliance is not filling 
with water.

Detergent is not being dis-
pensed.

✁ Start button not selected?
✄ Is the tap turned on?
☎ Could the filter be clogged? Clean the filter ✆ Page 20.
✝ Is the inlet hose kinked or trapped?

The door cannot be 
opened.

✞ The safety function is activated. Stop the programme?
✟ (✠ Rinse stop = ✡ without final rinse) selected? ☛ Page 11.
☞ Can the door only be opened by the emergency release? ✌ Page 20.

The programme does not 
start.

✍ Start button for a pause or "Ready in" time pressed?
✎ Is the door closed?
✏ Childproof lock active? Deactivate. ✑ Page 15.

The water is not draining. ✒ (✓ Rinse stop = ✔ without final rinse) selected? ✕ Page 11
✖ Clean the drain pump. ✗ Page 19
✘ Clean the drain pipe and/or the drain hose. 

Water is not visible in the 
drum.

Not a fault - the water is below the visible area.

The spin result is not sat-
isfactory.

Laundry is wet/too damp.

✙ Not a fault – the unbalanced load detection system has interrupted the spin 
because the laundry is unevenly distributed. Distribute small and large 
items of laundry evenly in the drum.

✚ Is the selected speed too low?

The spin cycle runs sev-
eral times.

Not a fault – the unbalanced load detection system is adjusting an imbalance.

The programme takes 
longer than usual.

✛ Not a fault – unbalanced load detection system adjusts imbalance by 
repeatedly distributing the washing.

✜ Not a fault – foam detection system active – a rinse cycle is activated.

The programme length 
changes during the wash 
cycle.

Not a fault - the programme sequence is optimised for the particular wash pro-
cess. This may result in changes to the programme length in the display field.

Residual water in the care 
product dispenser.

✢ Not a fault - the effectiveness of the care product is not affected.
✣ Clean the insert if necessary. ✤ Page 18

Odours in the washing 
machine.

Run the Cottons 90 °C programme without laundry. Use standard detergent for 
this.

✥ symbol flashes. Foam 
may be leaking from the 
detergent drawer.

Have you used too much detergent?

Mix one tablespoonful of fabric softener with ½ litre water and pour into dis-
penser II (Not for outdoor fabrics, sportswear fabrics or those made with down.)

Use less detergent in the next washing cycle.
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�After-sales service

After-sales serviceIf you cannot correct the fault yourself, 
(see section, Faults and what to do 
about them) ✁ Page 20, please 
contact our after-sales service. ✂
Cover page

We will always find an appropriate 
solution in order to avoid unnecessary 
visits by engineers.

Please give the after-sales service the 
product number (E no.) and the 
production number (FD) of the 
appliance.

You can find this information, 
*depending on the model:

On the inside of the washing machine 
door*/in the opened service flap* and 
on the rear of the appliance.

Trust the expertise of the 
manufacturer. 

Contact us for assistance. By doing so, 
you will ensure that the repairs are 
carried out by trained service personnel 
using genuine spare parts.

Loud noises, vibrations 
and machine "move-
ment" during the spin 
cycle.

✄ Is the appliance aligned? Align the appliance. ☎ Page 25
✆ Are the appliance's feet secured? Secure the appliance's feet. 
✝ Have the transport braces been removed? Remove the transport braces. 

✞ Page 26

The display panel/indica-
tor lights do not work 
while the appliance is run-
ning.

✟ Has there been a power failure?
✠ Have the fuses blown? Reset/replace the fuses.
✡ If the fault occurs repeatedly, call the after-sales service. ☛ Page 23

There is detergent resi-
due on the laundry.

☞ Some phosphate-free detergents contain water-insoluble residue.
✌ Select the rinse programme or brush the laundry after washing.

NO appears in the display 
panel in Pause mode.

The water level is too high. It is not possible to add laundry. Close the washing 
machine door immediately, if necessary.

Press the "Start" button to continue the programme.

YES + ✍ appears in the 
display panel in Pause 
mode.

The door is unlocked. It is possible to add laundry. 

If you cannot correct a fault yourself (after switching on/off) or a repair is required:
✎ Set the programme selector to the "Off" position. The appliance is switched off.
✏ Unplug the mains plug from the socket.
✑ Turn off the tap and call the after-sales service. ✒ Page 23

Faults Cause/remedy

Product number Production number

✓✔✕✖✗ ✘✙
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�Technical data

Technical dataDimensions:

60 x 55 x 85 cm

(width x depth x height)

Weight:

66 - 73 kg*

Mains connection:

Nominal voltage: 220-240 V, 50 Hz

Nominal current: 10 A / 13 A*

Nominal power: 2300 W

Water pressure:

100 - 1000 kPa (1-10 bar)

* Depending on the model

Power consumption when switched 
off: 
0.17 W

Power consumption when ready for 
use (left-on mode): 
2.00 W

✁Positioning and connecting
Positioning and connectingIncluded with the appliance
Note:  Check the machine for transport damage. Never use a damaged machine. If 
you have any complaints, contact the dealer from whom you purchased the 
appliance or our after-sales service.

*depending on model

In addition, a hose clamp (24-40 mm 
diameter, available from specialist 
dealers) is required to connect the 
water drain hose to a siphon. 

Useful tools

✂ Spirit level for levelling
✄ Spanner with:

– WAF 13 for loosening the 
transport locks, and 

– WAF 17 for aligning the 
appliance feet

☎

✆

✝

✞

✟

( Mains cable

0 Water drainage

8 Water supply hose*

@ Covers for the transport locks

H Elbow for securing the water drain hose*
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Safety instructions

�Warning
Risk of injury!
✂ The washing machine is very heavy.

Be careful when lifting/transporting 
the washing machine.

✁ When the washing machine is lifted 
by its protruding parts (e.g. the 
washing machine door), the 
components may break off and 
cause injuries.
Do not lift the washing machine by 
protruding parts.

✄ If the hose and mains cables are not 
routed properly, there is a risk of 
tripping and injury.
Lay hoses and cables in such a way 
that there is no risk of tripping.

Caution!
Damage to the appliance

Frozen hoses may rip/burst.
Do not install the washing machine in 
areas exposed to frost or outdoors.

Caution!
Water damage

The connection points for the water 
supply hose and water drain hose are 
under high water pressure. To prevent 
leaks and water damage, you must 
follow the instructions in this section.

Notes
☎ In addition to the safety information 

listed here, the local water and 
electricity supplier may have special 
requirements.

✆ If in doubt, have the appliance 
connected by a specialist.

Installation surface

Note: The washing machine be stable 
so that it does not move around.
✝ The installation surface must be firm 

and level.
✞ Soft floors/floor coverings are not 

suitable.

Installation on a base or a 
wooden joist floor

Caution!
Damage to the appliance

The washing machine may wander and 
tip/topple from the base when spinning.
Use holding brackets to secure the feet 
of the appliance.
Order no. WMZ 2200, WX 975600.

Note:  On wooden joist floors, install the 
washing machine:
✟ In a corner, if possible,
✠ On a water-resistant wooden board 

(min. 30 mm thick) which is screwed 
tightly to the floor.

Installation on a platform with 
drawer

Platform order no.: WMZ 20490, WZ 
20490.

Installing the appliance in a 
kitchenette

✡Warning
Risk of death!
There is a risk of electric shock if you 
touch live components.
Disconnect the appliance from the 
power supply.

Notes
☛ Recess width of 60 cm required.
☞ Only install the washing machine 

underneath a continuous worktop 
that is securely connected to 
adjacent cabinets.

If you remove the appliance covering 
plate for installation underneath the 
worktop or fitted in a cabinet, you must 
replace it with a metal cover.

Order no.: WMZ20331; WZ20331.
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Removing the transport locks

Caution!
Damage to the appliance

✂ The machine is secured for 
transportation using transport locks. 
If the transport locks are not 
removed, the drum, for example, 
may become damaged when the 
machine is operated.
Before using the appliance for the 
first time, make sure that you 
completely remove all four transport 
locks. Keep the locks in a safe 
place.

� To prevent transport damage from 
occurring if the appliance is moved 
at a later date, you must refit the 
transport locks before transporting 
the appliance. 

Note:  Keep the screws and sleeves in 
a safe place.

1. Take the hoses out of the holders.

2. Unscrew and remove the bolts from 
all four transport safety devices.
Remove the sleeves. To do this, 
remove the mains cable from the 
holders. 

3. Insert the covers.
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Hose and cable lengths

✂ Left-hand connection

� Right-hand connection

Tip:  The following are available from 
specialist dealers/after-sales service:
✁ Extension for Aqua-Stop and cold 

water supply hose (approx. 2.50 m). 
Order no. WMZ2380, WZ10130.

✄ A longer supply hose (approx. 2.20 
m) for standard model.

Water inlet

☎Warning
Risk of death!
There is a risk of electric shock if you 
touch live components.
Do not immerse the Aqua-Stop safety 
valve in water (it contains an electric 
valve).

Observe the following when connecting 
the machine:

Notes
✆ With a cold water connection, only 

operate the washing machine using 
cold mains water.

✝ With a hot water connection, operate 
the washing machine with hot and 
cold mains water, with a maximum 
temperature of 60 °C.

✞ Do not connect the machine to the 
mixer tap of an unpressurised hot-
water boiler.

✟ Do not use a used supply hose. Only 
use the supply hose supplied or one 
that was purchased from an 
authorised specialist retailer.

✠ Do not bend, squash, modify or cut 
through the water supply hose 
(otherwise its strength is no longer 
guaranteed).

✡ Only tighten the screw connections 
by hand. If the screw connections 
are tightened too much with a tool 
(pliers), the thread may become 
damaged.

Optimum water pressure in the supply 
network

At least 100 kPa (1 bar)

Maximum 1000 kPa (10 bar)

When the tap is open, the water flow is 
at least 8 l/min.

If the water pressure is higher than this, 
a pressure-reducing valve must be 
installed.

☛ ☞✌✍ ✎✏
✑ ✒✓✔ ✕✖

✗
✘✙
✚✛
✜✢
✣✤

✥ ✦✧ ★✩
✪
✫✬
✭✮
✯
✰✱

✲ ✳✴✵ ✶✷
✸ ✹✺✻ ✼✽

✾ ✿❀❁ ❂❃

❄
❅❆❇❈❉❊
❋●

❍
■❏❑▲▼
◆❖
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Hot and cold water connection

Note:  
✂ Red hot water supply hose on the 

hot water tap and red valve on the 
appliance

� Cold water supply hose on the cold 
water tap and white valve on the 
appliance

Connection to the water pipes (¾" = 
26.4 mm)

Connection to the appliance

Cold water connection only

If no hot water connection is present, 
only connect the cold water inlet hose 
and cover the hot water connection on 
the appliance so that it is kept free of 
dirt

Note:  Carefully turn on the tap and 
check that the connection points are not 
leaking. The screw connection is under 
water pipe pressure.

Cold water connection

Connect the water supply hose to the 
water tap (¾" = 26.4 mm) and to the 
appliance (not necessary for Aqua-Stop 
models as this is permanently installed):

✁ Model: Standard

✄ Model: Aqua-Secure

☎ Model: Aqua-Stop

Note:  Carefully turn on the tap and 
check that the connection points are not 
leaking. The screw connection is under 
water pipe pressure.
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Water outlet

Caution!
Water damage

If the drain hose slips out of the wash 
basin or the connection point during 
draining due to high water pressure, any 
escaping water may cause water 
damage.
Secure the drain hose so that it cannot 
slip out.

Note:  Do not kink the water drain hose 
or put strain on it lengthways.

You can lay the water drain hose as 
follows:

✂ Outlet in a sink

�Warning
Risk of scalding!
When you are washing at high 
temperatures, there is a risk of 
scalding if you come into contact 
with hot detergent solution e.g. if hot 
detergent solution is being drained 
into a wash basin. 
Do not reach into the hot detergent 
solution.
Caution!

Damage to the appliance/fabrics
If the end of the drain hose is 
immersed in the drained water, water 
may be sucked back into the 
appliance and may damage the 
appliance/fabrics.

Make sure that: 
– The plug does not block drainage 

from the sink.
– The end of the drain hose is not 

immersed in the drained water.
– The water drains away quickly 

enough.

✁ Drainage into a siphon
The connection point must be 
secured using a hose clamp with a 
diameter of  24-40 mm (available 
from specialist dealers).

✄ Outlet into a plastic pipe with 
rubber bushing or into a drainage 
pit
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Levelling

Level the appliance using a spirit level.

Incorrect levelling may result in intense 
noise, vibrations and "wandering".

1. Loosen the lock nuts using a 
wrench, by turning it in a clockwise 
direction.

2. Check the alignment of the washing 
machine with a spirit level, and 
adjust it if necessary. Change the 
height by turning the appliance feet.
All four appliance feet must stand 
firmly on the ground.

3. Tighten the lock nut against the 
housing.
In doing so, hold the foot tight and 
do not adjust its height.
The lock nuts on all four appliance 
feet must be screwed tightly against 
the housing.

Electrical connection

�Warning
Danger of death!
There is a risk of electric shock if you 
touch live components.
✂ Never touch or hold the mains plug 

with wet hands.
✁ Only pull out the mains cable by the 

plug and never by the cable, as this 
could damage it.

✄ Never unplug the mains plug during 
operation.

Observe the following information and 
ensure that:

Notes
☎ The mains voltage and voltage 

indicated on the washing machine 
(rating plate) are the same.
The connected load and fuse 
required are specified on the rating 
plate.

✆ The washing machine is only 
connected to an alternating current 
via a properly installed earthed 
socket.

✝ The mains plug fits the socket.
✞ The cable cross-section is adequate.
✟ The earthing system is properly 

installed.
✠ The mains cable is only replaced by 

a qualified electrician (if this is 
necessary). Replacement mains 
cables are available from the after-
sales service.

✡ No multiple plugs/couplings or 
extension cables are used.

☛ If an earth-leakage circuit breaker is 
used, only a type which displays this 
symbol is used: ☞.
Only this symbol guarantees 
compliance with the currently 
applicable regulations.

✌ The mains plug can be accessed at 
all times.

✍ The mains cable is not bent, 
squashed, modified, cut through, or 
in contact with heat sources.
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Before washing for the first 
time

The washing machine was thoroughly 
tested before leaving the factory. In 
order to remove any water which may 
be left over from the test, run the first 
washing cycle without any laundry.

Notes
✂ The washing machine must be 

correctly installed and connected. 
(from � Page 24).

✁ Never use a damaged machine. 
Inform your after-sales service. 

1. Check the machine.
2. Plug in the mains plug.
3. Turn the tap on.
4. Close the washing machine door (do 

not load any laundry).
5. Select the Cottons programme and 

90 °C as the temperature.
6. Open the detergent drawer.
7. Pour approx. 2 litre of water into 

compartment II.
8. Pour standard detergent into 

compartment II.
Note:  Prevent foaming by only using 
half of the amount of detergent 
recommended by the detergent 
manufacturer. Do not use detergent 
for wool or delicates.

9. Close the detergent drawer.
10.Press the Start button.
11.When the programme ends, switch 

off the appliance.
Your washing machine is now ready to 
use.

Transportation

e.g. when moving home

Preparatory work:
1. Turn off the water tap.
2. Reduce the water pressure in the 

supply hose. 
Maintenance – filter in the water 
supply ✄ Page 20

3. Drain the remaining detergent 
solution.
Maintenance – detergent solution 
pump blocked ☎ Page 19

4. Disconnect the washing machine 
from the mains.

5. Remove the hoses.

Installing the transport locks:
1. Remove the covers and keep in a 

safe place.
If required, use a screwdriver.

2. Insert all four sleeves.
Clamp the mains cable on the 
holders. Insert and tighten the bolts.

Before commissioning:

Notes
✆ The transport locks must be 

removed. 
✝ To prevent unused detergent from 

flowing straight into the drain during 
the next wash: Pour approx. 2 litre of 
water into compartment II and start 
the Empty programme.
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Aqua-Stop warranty
Only for appliances with Aqua-Stop

In addition to warranty claims against the vendor based on the purchase 
agreement and to our appliance warranty, we will provide compensation under 
the following conditions:
1. If water damage is caused due to a fault in our Aqua-Stop system, we will 

compensate domestic customers for the damage caused.
2. The liability guarantee is valid for the service life of the appliance.
3. It is a prerequisite of all warranty claims that the appliance with Aqua-Stop 

must have been installed and connected correctly in accordance with our 
instructions; this also includes a correctly fitted Aqua-Stop extension 
(genuine accessories).
Our warranty does not cover defective feed lines or fittings leading to the 
Aqua-Stop connection at the tap.

4. Appliances with Aqua-Stop do not need to be supervised during operation, 
nor secured afterwards by turning off the tap.
The tap only needs to be turned off if you are away from home for a long 
period, e.g. for several weeks' holiday.

 
You can find the contact information for all countries in the attached after-sales 
service directory.

◆ Advice and repair order in the event of faults

GB 0344 892 8979 (Calls charged at local or mobile rate.)
IE 01450 2655 (0.03 € per minute at peak. Off peak 0.0088 € per minute.)
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A.2 Dishwasher

A.2 Dishwasher
The dishwasher is a Samsung DW60H9950FW, information is at https://www.samsung.com/
uk/dishwashers/dish-washer-dw60h9950fw/.
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✲ ✓✉✔✕✖ ♦✗ ✥✘✙✚✛ ✜✢✣ ✤✦✧★✩✪✫✬✭✮ ✯✰ ✱✳✴✵❛✶✷✸✹✺

❯✻✼✽ ✾✿❀❁❂❃❄❅❆❇❈❉❊❋●❍■❏❑▲▼◆❖P◗❘❙❚❱❲❳❨❩❬❭ ❪❫ ❴❵❜❝❞❡❢❣❤❥ ❦❧ ♠♥♣qrst✈



❊�✁✂✄☎✆ ✝ ✞✟

✶✠ ❉✡☛☞✌ ✍✎✏✑✒

✓✔✕✖✗ ✘ ✙✚✛✜✢ ✣✤✥ ✦✧ ★♦ ✩✪ ✫✬✭✮✯ ✰✱ ✲✳✴✵✷✸✹✺ ✻✼✽✾❡✿❀❁❂❃❄ ❅❆ ❇❈❋●❍■❏❑ ▲▼◆ ❖P◗❘❙

s❚❯❱❲ ❳❨❩❬❭ ❪❫❴❵❛ ❜❝ ❞❢❣❤ ✐❥❦ ❧♠♥♣q rt✉✈✇ ①②③④⑤⑥⑦ ⑧⑨⑩ ❶❷❸❹ ❺❻❼❽❾❿➀➁➂ ➃➄➅➆➇➈➉➊➋

➌➍➎ ➏➐➑➒ ➓➔ →➣↔↕➙ ➛➜➝ ➞➟➠➡ ➢➤➥➦ ➧➨ ➩➫➭➯➲➳➵➸

➺ ➻➼➽➾➚ ➪➶➹➘➴➷➬ ➮➱✃ ❐❒❮❰Ï ÐÑÒÓÔ ÕÖ×ØÙ ÚÛÜ ÝÞßàá âãäåæçè éêë ìíîï ðñòóô õö÷

øùúû üý þÿ❞�✁ ✂✄☎ ✆✝✞✟✠✡

✲ ■☛ ☞✌✍ ✎✏✑✒ ✓✔ ✕✖✗✘✙✚ t✛✜ ✢✣✤✥✦ ✧★✩✪ ✫✬✭✮ ✯✰✱ ✳✴✵✶✷✸✹✺✻✼ ✽✾✿ ❀❁❂❃❄❡❅❆

♣❇❈❉❊ ❋●❍ ❘❏❑▲▼ ◆❖P◗❙❚ ❯❱❲ ❳❨❩♥ ❬❭❢ ❪❫❴ ❵❛❜❝❣❤✐❥❦❧♠ ♦qrs✉ ✈✇①② ③④ ⑤⑥⑦

⑧⑨⑩❶❷❸❹❺❻❼ ❽❾❿➀➁ ➂➃➄ ➅➆➇➈➉➊ ➋ ➌➍➎ ➏➐➑➒➓ ➔→➣↔ ↕ ➙➛➜ ➝➞➟➠➡ ➢➤➥➦➧➨➩➫

➭➯ ➲➳➵➸➺

➻➼ ➽➾➚➪➶ ➹ ➘➴➷➬➮➱ ✃❐❒❮❰ ÏÐÑ ÒÓÔÕÖ ×ØÙÚÛÜ ÝÞßàáâ ãäåæçèé êëì íîïðñ

òóôõö÷ ø ùú ûüýþÿ✥ � ✁✂✄☎❡✆✝✞✟ ✠✡☛☞✌✍✎ ✏✑✒✓✔ ✕✖✗ ✘✙❛✚✛ ✜✢✣ ✤✦✧★✩✪✫✬✭✮✱ ✯✰✲✳✴

✵✶✷ ✸✹✺✻ ✼✽✾ ❙✿❀❁t ❂❃❄❅♦❆ ❇❈❉ ❊❋●❍■ ❏❑▲ ▼◆❖P◗❘❚❯

❱❲❳❨ ❩❬❭ ❪❫❴❵❜❝❞❢❣❤ ✐❥ ❦❧♠♥♣q rs✉✈✇① ② ③④⑤⑥⑦ ⑧⑨⑩ ❶❷❸❹❺❻❼ ❽❾❿ ➀➁➂➃ ➄➅➆➇➈ ➉➊➋➌➍

➎➏ ➐➑➒➓➔→➣ ↔↕➙ ➛➜➝➞➟➠➡➢➤➥➦

➧➨➩ ➫➭➯ ➲➳➵➸➺➻ ➼➽➾➚➪➶➹ ➘➴➷➬➮ ➱✃❐❒❮❰ ÏÐÑÒÓÔ ÕÖ×ØÙÚ ÛÜÝÞß àáâãäåæç èéêëìíîïð ñòóôõ ö÷øùú ûüýþÿ② �✁✂✄☎❡

s✆✝✞✟✠✡☛ ☞ ✌✍✎✏✑✒ ✓✔ ✕✖✗ ✘✙✚✛✜✢ ✣✤✥ ✦✧★✩✪ ✫✬✭✮✯ ✰✱✲✳✴✵✶✷✸ ✹✺ ✻✼✽✾✿❀❁ ❂❃❄ ❅❆❇❈❉❊❋● ❍■❏❑▲ ▼◆ ❖P◗❘❙❚

❯♦ ❱❲❳❨❩❬❭ ❪❫❴ ❵❛❜❝❞❢❣❤ ✐❥❦❧ ♠♥♣qrt ✉✈✇①③④⑤⑥ ⑦⑧⑨⑩❶❷❸❹❺❻❼❽ ❾❿➀➁➂➃ ➄➅➆➇➈ ➉➊➋➌➍➎➏➐➑➒➓➔→

➣ ↔↕➙➛➜ ➝➞➟ ➠➡➢➤➥➦ ➧➨ ➩➫➭➯ ➲➳➵➸➺➻ ➼➽➾➚➪ ➶➹➘ ➴➷➬➮➱✃ ❐❒ ❮❰Ï ÐÑÒÓÔ

Õ Ö×ØÙÚ ÛÜÝ Þßàáâ ãäåæçèéêë ìíîïðñò óôõö÷øùúû üýþÿ ❡ �✁✂✄☎ ✆✝✞✟ ✠✡☛☞✌✍

⑨ ❇✎ ✏✑✒✓✔✕✖ ✗✘✙ ✚♦ ✥✛✜✢✣ ✤✦✧★ ✩✪✫✬ ✭✮✯ ✰✱✲✳✴ ✵✶✷ ✸✹✺ ✻✼ ✽ ✾✿❀❁❂ ❃①❝❄❅❆ ❈❉ ❊❋●❍■❏❑▲▼

❯◆❖P ◗❘❙❚❱❲❳❨❩❬❭❪❫❴❵❛❜❞❢❣❤✐❥❦❧♠♥♣qrst✉✈✇ ②③ ④⑤⑥⑦⑧⑩❶❷❸❹ ❺❻ ❼❽❾❿➀➁➂➃



❊�✁✂✄☎✆ ✝ ✞✟

✵
✠
✡
☛
☞
✌
✍✎
✏
✑
✒

❈❨✓✔✕ ✖✗✘✙✚❚❖❘

✶ ✷ ✸ ✹ ✺

✛ ❆✜✢✣
▲✤✥✦✧ ★♦ ✩✪✫✬✭✮✯ ✰✱✲✳✴✻ ✼✽✾✿❀ ❁❂❃❄ ❅❇❡❉❋● ❍■❏❑▼◆P◗❙ ❯❱❲❳❩❬❭❪❫ ❴❵ ❛❜❝
❞❢❣❤✐❥ ❦❧ ♠♥♣qrs

t ✉✈✇

①②③④⑤⑥⑦⑧ ⑨⑩❶❷❸❹ ❺❻❼❽❾ ❿➀➁➂ ➃➄➅➆➇➈ ➉➊➋➌ ➍➎➏➐➑➒➓ ➔→➣↔↕➙ ➛➜➝ ➞➟➠➡➢
➤➥➦➧➨➩➫➭➯➲➳➵

➸ ➺➻➼ ➽➾➚➪➶ ➹➘➴➷➬➮➱ ✃❐❒❮❰Ï ÐÑÒÓ ÔÕÖ×ØÙ ÚÛÜ ÝÞßàá âãäåæ

ç èéêëìíîïð ñòóôõö÷ øùúûüý þÿ❡�✁ ✂✄☎✆✝✞✟ ✠✡☛☞ ✌✍✎ ✏✑✒✓✔

✹ ❉✕✖✗✘✙✚✛
▲✜✢✣✤✥✦ ✧★✩✪✫✬ ✭✮✯✰✱✲✳✴ ✵✶✷✸✺✻ ✼♦✽ ✾✿❀❁❂❃ ❄❅❆❇❈❊ ❋●❍ ❙■❏❑▼ ◆❖P◗❘❚❯❱

❩❲❳❨ ❬❭❪❫❴❵❛ ❜❝ ❞❢❣❤✐❥❦❧ ♠♥♣qrs t✉ ✈✇① ②③④⑤⑥⑦ ⑧⑨⑩❶ ❷❸❹❺❻❼

❽ ❾❿➀➁➂
➃➄➅➆➇➈➉ ➊➋➌➍➎➏ ➐➑➒➓ ➔→➣↔ ↕➙➛➜➝ ➞➟➠➡➢ ➤➥➦➧➨ ➩➫➭ ➯➲➳➵➸➺ ➻➼➽➾➚➪ ➶➹➘

➴➷➬➮➱ ✃❐❒❮❰ÏÐÑ ÒÓÔÕ Ö×ØÙÚÛÜ ÝÞ ßàáâãäåæ çèéêëì íî ïðñ òóôõö÷ øùúû üýþÿ✥�

P✁✂✄☎✆✝✞ ✟✠✡☛☞✌❨❙

❉✍✎✏✑✒✓✔✕ ✖✗✘✙✚✛ ✜✢✣✤

✶ ❲❛✦✧
★✩✪✫ ✬✭✮ ✯✰✱✲✳✴✵✷✸✹ ✺✻ ✼✽ ✾ ✿❀❁❂ ❃❄❅❆❇❈❊ ❋● ❍ ■❏❑▲▼◆ ❖◗❘ ❚r❯❱
❳❩❬♦❭ ❪❫❴❵❜ ❝❞ ❡❢❣❤✐❥❦❧♠♥♣ qst ✉✈✇ ①②③④⑤⑥⑦⑧⑨ ⑩❶❷❸ ❹❺ ❻❼❽❾❿➀➁➂➃➄

➅ ➆➇➈➉➊
➋➌➍➎ ➏➐➑ ➒➓➔→➣↔↕➙➛➜ ➝➞ ➟➠ ➡ ➢➤➥➦➧ ➨➩➫➭➯➲➳ ➵➸ ➺ ➻➼➽➾➚➪ ➶➹➘
➴➷➬➮➱✃ ❐❒❮❰Ï ÐÑÒÓÔ ÕÖ ×ØÙÚÛÜÝÞßàá âãä åæç èéêëìíîïð ñòóô õö
÷øùúûüýþÿ❞

✸ ❉�②
❲✁✂✄ ☎✆✝ ✞✟✠✡☛☞✌✍✎✏ ✑✒ ✓✔ ✕ ✖✗✘✙✚✛ ✜✢✣✤✥✦✧ ★✩ ✪ ✫✬✭✮✯✰ ✱✲✳ ✴✵✶✷✹

❛✺✻♦✼ ✽✾✿❀❁ ❂❃ ❄❅❆❇❈❊❋●❍❡■ ❏❑▲ ▼◆❖ P◗❘❙❚❯❱❳❨ ❩❬❭❪ ❫❴ ❵❜❝❢❣❤✐❥❦❧

♠ ♥♣qrs

t✉✈✇① ③④⑤ ⑥⑦⑧⑨⑩❶❷❸❹❺ ❻❼❽ ❾❿➀➁➂➃➄➅➆ ➇➈➉ ➊➋➌➍➎➏➐➑ ➒➓ ➔ →➣↔↕➙➛ ➜➝➞

➟➠➡➢➤ ➥➦➧➨➩➫➭➯➲ ➳➵➸➺➻➼ ➽➾➚ ➪➶➹➘➴➷ ➬➮➱

✃❐❒ ❮❰ÏÐÑÒÓÔÕÖ ×ØÙÚÛÜ ÝÞß àáâãä åæ çèéêëìíîï ðñò óôõö÷øù

úûüýþÿ❡�

❲✁✂✄ ☎✆✝ ✞✟✠✡☛☞✌✍✎✏ ✑✒✓✔✕✖ ✗ ✘✙✚✛✜✢ ✣✤✥ ✦✧★✩✪ ✫✬✭✮ ✯✰✱✲✳✴✵✶✷✸✹ ✺♦ ✻✼✽ ✾✿❀❁❂❃❄ ❅❆❇❈❛❉❊❋● ❍■❏❑▲ ▼◆ ❖P

s◗❘❙ ❚❯❱ ❳❨❩❬❭❪❫❴ ❵❜ ❝❞❢ ❣❤✐❥❦❧

♠♥♣q rt✉✈✇①②③④⑤⑥⑦⑧⑨⑩❶❷❸❹❺❻❼❽❾❿➀➁➂➃➄➅➆➇➈➉ ➊➋ ➌➍➎➏➐➑➒➓➔→ ➣↔ ↕➙➛➜➝➞➟➠



❊�✁✂✄☎✆ ✝ ✞✟

▼✠✡☛☞✌✍ ✎✏✑ ✒✓✔❚❆✕✖✗✘✙✚✛ ✜✢✣✤✥✦✧★✩✪✫❙

P♦✬✭✮ ✯✰✱✲✳✴ ✵✶✷ ✸✹✺✻✼✽✾✿❀

❉❁ ❂❃❄ ❅❇❈ ❋● ❍①t❡■❏❑▲◆ ❖◗❘❞❯
❱❲❳❨ ❩❬❭ ❪❫❴ ❵❛❜❝❢ ❣❤✐❥ ❦❧♠♥ ♣qrs ✉✈✇② ③④⑤ ⑥⑦⑧⑨⑩❶❷❸❹❺❻

❼❽❾❿ ➀➁➂➃➄➅➆➇➈ ➉➊➋ ➌➍➎ ➏➐➑➒➓➔→➣↔↕➙➛➜ ➝➞➟➠➡➢ ➤➥➦➧ ➨➩➫➭ ➯➲➳➵➸ ➺➻➼➽➾➚ ➪➶➹➘➴➷

➬ ➮➱ ✃❐ ❒❮❰ÏÐÑÒ Ó Ô ÕÖ ×Ø ÙÚÛÜ ÝÞ ß àáâãäåæ çèéêëìíî

ï ðñ òóôõö÷øùúû üýþÿ❛� ✁✂✄❝☎✆✝ ✞✟✠✈✡☛☞ ✌✍✎✏ ✑✒✓✔✕✖✗✘✙✚✳

❨♦✛✜ ✢✣✤✥✦✧★✩✪✫ ✬✭✮✯ ✰✱ ✲✴✵✶✷✸✹✺✻ ✼✽ ✾✿❀❁ ❂❃❄❅❆❇❈❉❊❋ ●❍■❏❑▲▼◆❖P◗❘ ❙❚ ❯❱❡❲❳❩ ❬❭❪❫❴ ❵❜❞❢❣❤✐❥❦ ❧♠♥♣ qrst✉✇

①②③ ④⑤⑥⑦ ⑧⑨ ⑩❶❷❸❹❺❻❼ ❽❾❿➀➁ ➂➃ ➄➅➆➇➈➉➊➋➌ ➍ ➎➏➐➑ ➒➓ ➔→➣↔↕ ➙➛➜➝➞➟➠➡➢➤ ➥➦➧ ➨➩➫ ➭➯➲➳➵➸➺➻ ➼➽➾➚➪➶➹➘

➴➷➬➮ ➱✃❐❒❮❰ÏÐÑÒ ÓÔÕÖ× ØÙÚÛ Ü ÝÞßàá âãäå æçè é êëìíîïðñò óôõö÷øùúûüý þÿ♦� ✁✂✄☎ ✆✝✞ ✟✠ ✡☛☞✌✍✎❡✏ ✑✒✓✔ ✕

♣✖✗✘✙✚✛✜ ✢✣✤✥✦✧★✩✪ ✫✬✭ ✮✯✰✱✲✳✴✵ ✶✷✸✹✺✻✼
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❑ ▲▼❖P◗ ❘❙❚❯❱ ❲❳❩❬❭❪❫ ❴❵❛ ❜❝❞ ❢❣❤

✐ ❥❦❧ ♠♥♦ ♣qrt ✉✈✇ ①②③ ④⑤⑥

⑦⑧⑨⑩ ❶❷❸❹❺❻❼❽❾❿➀➁➂➃➄➅➆➇➈➉➊➋➌➍➎➏➐➑➒➓➔→➣↔↕ ➙➛ ➜➝➞➟➠➡➢➤➥➦ ➧➨ ➩➫➭➯➲➳➵➸
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❇✠✡☛❡☞ ✌✍✎✏✑✒✓ ✔✕✖✗✘✙✚ ✛✜✢✣✤✥✦ ✧★✩ ✪✫✬ ✭✮ ✯✰✱✲ ✳✴✵✶✷✸

❍✹✺❞ ✻✼✽✾✿ ❀❁❂❃❄❅❆❈ ❉❋●■❏❑▲▼◆❖ P◗❘❙ ❚❯❱ ❲❳❨❩❬❭ ❪❫❴ ❵❛❜❝❢❣❤ ✐❥❦❧♠♥♦♣qrst

✉✈✇ ①②③④ ⑤⑥⑦⑧ ⑨⑩ ❶❷❸❹❺❻ ❼❽❾ ❿➀➁➂➃ ➄➅ ➆➇➈ ➉➊➋➌➍ ➎➏➐➑➒➓ ➔→ ➣↔↕➙➛➜ ➝➞➟➠ ➡➢➤ ➥➦➧➨➩➫ ➭➯ ➲➳ ➵ ➸➺➻➼➽➾ ➚➪➶➹➘➴➷

➬➮ ➱✃ ❐❒❮❰Ï ÐÑÒ ÓÔÕÖ×

Ø ÙÚÛÜÝÞßàáâ ãäåæç

è éêëìíîïðñòóô õö ÷øù úûüýþ ÿ❡�❞✁✂✄☎ ✆✝✞✟✠ ✡☛☞✌✍✎✏✑✒ ✓♦ ✥✔✕✖ ✗✘✙✚✛

❋✜✢ ✣✤✦✧ ★✩✪✫✬✭✮✯✰✱✲ ✳✴✵✶✷ ✸✹✺ ✻✼✽✾✿ ❀❁❂❃❄❅❆❇ ❈❉❊●❍ ■❏ ❑▲▼◆ ❖P◗❘❙ ❚❯❱❲❳❨❩ ❬❭❪❫ ❴❵❛❜❝ ❢❣❤✐❥ ❦❧♠♥♣qrst✉✈

✇① ②③④ ⑤⑥⑦⑧⑨⑩❶❷ ❸❹❺❻❼ ❽❾ ❿➀➁➂ ➃➄➅➆➇ ➈➉➊➋➌➍ ➎➏ ➐➑➒➓➔→➣↔↕ ➙➛➜ ➝➞➟ ➠➡➢➤➥➦➧➨➩➫ ➭➯ ➲➳➵ ➸➺➻➼➽➾➚ ➪➶➹➘➴➷➬➮➱✃❐❒

❮❰Ï ÐÑÒÓÔÕÖ× ØÙ ÚÛÜ ÝÞßàá âãäåæçèé êëìíîïð ñòóôõö ÷øùú ûüý þÿ♦�✁✂ ✄☎ ✥✆✝ ✞✟✠✡☛☞✌ ✍✎✏ ✑✒✓ ✔✕✖✗✘✙✚✛✜✢
t✣ ✤✦✧ ★✩✪✫✬✭✮

❚✯✰ ✱✲✳✴✵✶✷✸✹✺➄s ✻✼✽✾✿❀❁ ❂❃❄❡❅ ❆❇❈❞❉❊❋● ❍■❏❑▲ ▼◆❖P◗❘❙ ❯❱ ❲ ❳❨❩❬❭❪❫❴ ❵❛❜❝❢❣❤✐ ❥❦ ❧♠♥♣ qr✉✈✇①② ③④⑤⑥⑦⑧⑨ ⑩❶❷ ❸❹❺❻❼
❽❾❿➀➁➂➃➅ ➆➇➈➉➊ ➋➌ ➍➎➏➐ ➑➒➓➔→ ➣↔↕➙➛ ➜➝ ➞➟ ➠➡➢➤ ➥➦ ➧➨➩➫➭➯ ➲➳➵

➸➺➻➼➽➾➚➪➶➹ ➘➴➷➬ ➮➱✃❐❒❮❰ ÏÐÑ ÒÓÔÕÖ×ØÙÚÛ ÜÝÞßàáâã

äåæçè éêë ìíîïðñòó ôõö÷øù úûüýþ ÿ♦� ✁ ✂✄☎ ✆✝ ✞✟✠✡☛☞✌✍✎✏ ✑✒✓✔ ✕✖✗✘✙✚ ✛✜✢✣✤✥✦ ✧★ ✩✪✫❡ ✬✭✮✯✰✱✲✳
❚✴ ✵✶✷✸✹✺ ✻✼✽✾✿❀❁ ❂❃❄❅❆ ❉❇❈❊❋ ●❍■❏❑ ▲▼◆❖P◗❘ ❙❯❱❲ ❳❨❩❬ ❭❪❫❴❵❛❜

❝❞❢❣ ❤✐❥❦ ❧♠♥♣

qrs t✉✈✇ ①②③④⑤ ⑥⑦⑧⑨⑩❶❷❸❹❺❻❼❽ ❾❿➀➁ ➂➃➄ ➅➆➇➈➉ ➊➋ ➌➍➎➏➐➑➒➓ ➔→ ➣↔↕➙➛➜➝ ➞➟➠➡➢➤ ➥➦➧➨➩➫➭➯➲➳➵

➸➺➻ ➼➽➾➚ ➪➶➹➘➴ ➷➬➮➱✃❐❒❮❰ÏÐ ÑÒÓÔÕÖ × ØÙÚÛÜ ÝÞßàáâãä åæç èéêëì íîïð ñòóôõö ÷ø ùúû üýþÿ♥�✁ ✂✄ ☎✆✝✞✟✠✡ ☛☞✌❡✍
t✎✏✑✒

Pr✓✔✕ ✖✗✘ ❙✙✚✛✜✢✣✤ ✥✦✧★♦✩ ✪✫ ✬✭✮✯✰ ✱✲✳✴ ✵✶✷✸ ✹✺✻✼✽ ✾✿❆❀❁➂ ❂❃ ❄❅❇ ❈❉❊❋●❍■ ❏❑▲▼◆❖◗❘❚ ❯❱❲❳ ❨❩❬❭ ❪❫❴❵❛❜

❝❞❢❣❤ ✐❥❦ ❧♠♣qs ✉✈✇①② ③④⑤⑥⑦⑧ ⑨⑩ ❶❷❸❹❺❻ ❼❽ ❾❿➀➁➃➄➅ ➆➇➈ ➉➊➋➌ ➍➎➏➐➑

➒ ➓➔→ ➣ ↔↕➙➛ ➜➝➞➟ ➠➡➢➤➥➦➧➨

➩ ➫➭➯ ➲ ➳➵➸➺ ➻➼➽➾ ➚➪➶➹➘➴➷➬➮

➱ ✃❐❒❮ ❰ÏÐÑ ÒÓÔÕ Ö×ØÙ ÚÛÜÝ Þßàá âãäåæç èéêëìíîïðñ òóô õö÷ øùúûü ýþÿ✥ �✁ ✂✄☎✆✝✞ ✟✠✡☛☞✌✍✎

✯ ✏✑✒✓ ✔✕✖ ✗✘✙✚ ✛✜✢✣✤ ✦✧ ★✩✪♦ ✫✬✭✮ ✰✱✲✳✴ ✵✶✷ ✸✹✺✻ ✼✽✾✿❀❁

❜❂ ❃❄❅❆❇❈ ❉❊❋●❍■❏❑ ▲▼◆ ❖P◗ ❘❙①❚ ❯ ❱❲❳❨❩❡❬❭

❪ ❫❴❵❛ ❝❞❢❣ ❤✐❥❦ ❧♠ ♥♣qrst✉✈ ✇②③ ④⑤⑥ ⑦⑧⑨⑩❶ ❷❸❹❺❻❼

❽❾❿➀➁➂➃➄ ➅➆➇➈➉ ➊➋➌➍ ➎➏➐➑➒ ➓➔→➣↔↕➙ ➛➜➝ ➞➟➠➡➢➤➥➦ ➧➨➩➫➭➯ ➲➳➵➸➺➻➼

➽➾➚➪➶➹ ➘➴➷➬➮ ➱✃❐❒ ❮❰Ï ÐÑÒÓÔÕ Ö×ØÙÚÛ ÜÝÞßàáâ

ãäåæ çèéêëìíîïðñòóôõö÷øùúûüýþÿ❯�✁✂✄☎✆✝✞✟ ✠✡ ✷☛☞✌✍✎✏✑✒✓ ✔✕ ✖✗✘✙✚✛✜✢
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✵
✠
✡
☛
☞
✌
✍
✎
✏
✑
✒✓
✔

❯✕✖✗✘ ✙✚✛✜✢❆✣✤✥✦ ✧★✩❚

❋✪✫✬✭✮✯ ✰✱✲ ✳✴✶✷ ✸❡✹✺✻✈✼✽✾

■✿ ❀❁❞❂❃ ❄♦ ❅❇❈ ❉●❍❏ ❑▲▼◆❖P ◗❘❙ ❱❲❳❨ ❩❬ ❭❧❪ ❫❴❵ ❛❜❝❢ ❣❤✐❥❦♠♥♣q rst✉ ✇①②③④⑤⑥⑦⑧⑨ ⑩❶❷❸❹

❺❻❼ ❽❾❿➀➁➂➃➄➅➆ ➇➈➉➊ ➋➌➍➎➏
➐➑ ➒➓➔ →➣↔ ↕➙➛ ➜➝➞➟➠ ➡➢➤➥ ➦➧ ➨➩➫➭ ➯➲ ➳➵➸➺➻➼➽➾ ➚➪➶➹ ➘➴➷ ➬➮➱✃❐❒ ❮❰Ï ÐÑÒÓ ÔÕÖ×ØÙÚÛÜ ÝÞß àáâ ãäåæç
èéêëìíîïð ñòóôõö÷

øùúûüý þÿ❧ �✁✂ ✄☎✆✝ ✞❡✟✠✡✈☛☞✌ ✍✎✏✑ ✒✓✔✕✖✗ ✘✙✚✛✜✢✣ ✤✥✦ ✧★ ✩✪✫✬✭✮✯✰ ✱✲✳✴✵✶✷ ✸✹♦✺✻❛✼✽✾✿ ❀❁ ❂❃❄❅❆❇❈

❝❉❊❋●❍■❏❑ ▲▼◆ ❖P ◗❘❙ ❚①❯❱❲❳ ❨❩❬❭ ❪❫ ❴❵❜❞❢ ❣❤✐❥❦♠

♥♣ qrst ✉✇② ③④⑤⑥⑦

⑧⑨ ⑩❶❷❸ ❹❺❻ ❼❽❾❿ ➀➁➂➃➄➅➆➇➈ ➉➊➋ ➌➍ ➎➏➐➑➒➓➔→ ➣↔ ↕➙➛➜➝➞➟➠➡➢➤➥➦➧➨➩➫

➭➯ ➲➳➵➸ ➺➻➼ ➽➾➚➪ ➶➹➘➴➷➬➮➱✃ ❐❒❮❰ ÏÐÑÒÓ ÔÕÖ×Ø ÙÚÛÜÝÞßà áâãä åæçèéêëìí îï ðñò

óôõö÷øùúû üýþ ÿ❛� ✁r✂✄ ☎✆✝✞✟

✹✠ ❆✡☛ ☞✌✍ ✎✏✑✒✓✔✕✖✗✘ ✙✚✛✜✢

❚✣✤ ✥✦✧★ ✩❡✪✫✬✈✭✮✯➄s ✰✱✲✳✴✵✶✷ ✸✺ ✻✼✽✾✿ ❀ ❁❂❃ ❄❅ ❇❈❉ ❊❋●❍■❧❏ ❑▲▼ ◆❖P◗

❘❙❯❱❲❳❨❩❬❭

❪❫ ❴❵❜❝❞❢ ❣①❤✐❥❦ ♠♥♦♣ qt✉✇ ②③④⑤⑥⑦ ⑧⑨⑩ ❶❷❸❹ ❺❻❼❽❾❿➀➁➂ ➃➅➆➇➈➉➊ ➋➌➍ ➎➏➐ ➑➒➓➔→

➣↔ ↕➙➛ ➜➝➞➟➠➡ ➢➤➥➦ ➧➨ ➩➫➭ ➯➲➳➵➸➺➻➼ ➽➾➚ ➪➶➹➘ ➴➷➬➮➱✃❐❒❮ ❰ÏÐ ÑÒÓ ÔÕÖ

×ØÙÚÛ ÜÝÞßàáâã äåæ çèéêë ìíîï ðñòóô õö÷ øùú ûüýþ ÿ♦�✁✂✄☎✆ ✝✞✟✠✡☛ ☞✌

t✍✎ ✏✑✒✓✔✕✖✗✘✙✚✛

✻✜ ❘✢✣✤✥❡ ✦✧★ ✩✪✫✬ ✭✮✯✰✱✈✲✳✴ ✵✶✷ ✸✹✺✼✽✾✿❀❁ ❂❃❄❅❆ ❇❈ ❉❊ ❋●❍■❏❑▲▼◆❖ P◗❙❚❯

❱❲❳❨❩❬❭❪❫❴❵ ❛❜❝❞ ❢❣ ❤✐❥❦❧♠♥ ♣ qrs ✉✇ ①②③④ ⑤⑥ ⑦⑧⑨⑩❶ ❷❸❹❺❻ ❼❽ ❾❿➀➁➂➃

➄➅➆➇ ➈➉➊ ➋➌➍ ➎➏➐➑➒ ➓➔ →➣↔↕➙ ➛➜➝➞➟➠ ➡➢➤➥

➦➧➨ ➩➫➭➯➲➳➵➸➺ ➻➼➽➾ ➚➪➶➹➘ ➴➷ ➬➮➱✃❐ ❒❮❰ÏÐ ÑÒÓ ÔÕÖ×Ø ÙÚÛÜÝÞßàáâ

ãäåæçèéêë ìí îïð ñòóô õö ÷øù úûüý þÿ❛�✁✂✄ ☎✆ ✝✞✟ ✠✡☛❡ ☞ ✌✍✎✏✑ ✒✓✔

t✕✖ ✗✘✙✚ ✛♦ ✥✜✢✣✤✦✧★ ✩✪✫ ✬✭✮ ➁✯✰✱✲ ✳✴ ✵✶✷✸ ➂ ✹✺✻✼✽✾✿❀❁ ❂❃ ❄❅❆❇ ❈❉❊

❋●❍■❏❑▲▼ ◆❖P ◗❘❙❚ ❯❱ ❲❳❨❩ ❬❭❪❫❴❵❜❝❞

❢❣ ❤✐❥ ❦❧♠♥♣ qr s✉✈✇ ① ②③④⑤⑥⑦⑧⑨⑩ ❶❷ ❸❹❺❻ ❼❽❾ ❿➀➃➄➅➆➇➈➉➊ ➋➌➍➎ ➏➐ ➑➒➓➔→➣↔↕➙ ➛➜➝➞➟➠

➡ ➢➤➥ ➦➧➨➩➫ ➭➯ ➲➳➵➸ ➺ ➻➼➽➾➚➪➶➹➘ ➴➷➬➮➱ ✃❐❒❮ ❰ÏÐÑÒ ÓÔÕÖ×ØÙ ÚÛÜÝ Þßà áâãäå æçèé êëìíîï ðñòó ôõö ÷øùú

ûüýþÿs�✁ ✂✄☎

❈✆❯❚■❖◆

✝✞✟✠✡☛☞

✌✍✎✏✑✒✓

✔✕✖✗✘✙✚

✛✜✢✣ ✤✥✦✧★✩✪✫✬✭✮✯✰✱✲✳✴✵✶✷✸✹✺✻✼✽✾✿❀❁❂❃❄❅❆ ❇❉ ❊❋●❍❏❑▲▼P◗ ❘❙ ❱❲❳❨❩❬❭❪
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❯✠✡☛☞ ✌✍✎✏✑✒✓✔✕

❆✖✗ ✘✙✚✛✜✢✣✤✥✦ ✧★✩✪✫✬ ✭❡✮✯✰✱✲ ✳✴✵✶✷❣✸✹✺ ✻✼ ✽✾✿ ❀❁❂❃❄❅❇❈❉ ❋●❍■❏❑▲▼◆❖P◗

❘❙❚ ❱❲❳ ❨❩❬❭❪❫❴ ❵❛❜❝❞❢ ❤✐ ❥❦❧♠♥♦♣qr st✉ ✈✇① ②③④⑤⑥⑦⑧⑨ ⑩❶❷❸❹ ❺❻ ❼❽❾❿➀➁ ➂➃➄ ➅➆➇➈ ➉➊➋➌➍➎➏➐➑➒➓➔

→➣↔ ↕➙➛➜➝➞➟➠➡➢ ➤➥➦➧➨➩➫➭➯ ➲➳➵➸➺ ➻➼➽➾➚➪➶ ➹➘➴➷➬➮➱✃❐ ❒❮❰ÏÐÑÒÓ ÔÕÖ ×ØÙÚ ÛÜÝÞß àáâãä åæç èéêëìíîï ðñò
óôõö÷øùúûüýþ ÿ✥�✁✂✄☎✆✝✞✟ ✠✡ ☛☞✌✍✎ ✏✑ ✒♦ ✓✔✕✖✗✘✙✚✛✜✢✣

❉✤ ✦✧★ ✩✪✫✬✭✮✯ ✰✱✲✳✴✵✶✷✸✹ ✺✻✼❡✽❣✾✿❀❁ ❂✈❃❄❅ ❆❇❈❊❋●❍■❏ ❑▲ ▼◆❖ P◗❘❙❚❯ ❱❲❳❨❩❬❭❪❫❴ ❵❛❜❝❞❢❤✐❥ ❦❧♠♥♣qrs

t✉✇①②③④⑤⑥ ⑦⑧⑨ ⑩❶❷❸❹❺❻ ❼❽❾❿➀➁➂➃➄ ➅➆➇➈ ➉➊➋ ➌➍➎➏➐➑ ➒➓➔→➣↔↕➙➛➜➝ ➞➟➠➡➢➤➥➦➧➨➩ ➫➭ ➯➲➳ ➵➸➺➻ ➼➽➾➚➪➶➹➘➴

➷➬➮➱✃❐❒❮❰Ï ÐÑÒÓÔÕÖ×Ø ÙÚ ÛÜÝÞßàá âãä åæçèéê ëìíî ïðñòóôõ ö÷øùúûüýþ ÿ❡�✁✂✄☎✆✝✞✟✳

❑✠✡☛ ☞✌✍✎✏✑✒✓✔✕ ✖✗✘✙✚❣✛✜✢ ✣✤✥ ✦✧ ★✩✪ ✫✬✭✮✯ ✰✱ ✲✴✵✶✷✸✹✺✻

❋✼✽✾✿❀❁ ❂❃❄ ❅❆❇❈❉❊●❍■ ❏▲▼◆❖P◗❘❙

❚❯ ❱❲❳❨ ❩❬❭ ❪❫❴❵❛❜❝❞❢ ❤✐❥❦❧♠♥♦♣ qrs t✉ ✈✇①②③④⑤ ⑥⑦⑧ ⑨⑩❶❷❸❹❺❻❼ ❽❾❿➀➁➂➃➄➅
➆➇➈➉➊➋➌ ➍➎➏➐➑➒

➓➔→ ➣↔↕ ➙➛ ➜➝➞➟➠➡ ➢➤➥➦ ➧➨ ➩➫➭ ➯➲➳ ➵➸ ➺ ➻➼➽➾➚➪➶➹➘➴➷ ➬➮➱✃❐❒

❮❰ ÏÐÑ ÒÓÔ ÕÖ×ØÙÚÛÜÝÞß àáâãäå æç èéêëìíîïð ñò óôõ ö÷øù úûüý
þÿ❞❡�❣✁✂✄ ☎✆✝✞✟✠✡☛☞✌✍✎

✸✏ ❈✑✒✓✔ ✕✖✗ ✘❛✙ ✚✛ ✜✢✣✤✥✦✧ ★✩ ✪♦ ✫✬✭ ✮✯✰✱ ✲✳✴ ✵✶✷✹ ✺✻✼✽✾✿❀❁ ❂❃ ❄❅❆❇❉

❚❊❋●❍ ■❏ ❑▲ ▼◆❖P◗❘❙❯ ❱❲❳❨❩❬ ❭❪❫❴ ❵❜ ❝❢❤✐❥❦❧ ♠♥ ♣qrst ✉✈✇①②③ ④⑤⑥⑦⑧⑨⑩❶❷❸❹

❺❻ ❼❽❾ ❿➀➁➂➃➄ ➅➆➇➈➉➊➋➌ ➍➎➏➐➑➒➓ ➔→➣↔↕➙➛➜➝➞ ➟➠ ➡➢➤ ➥➦➧➨ ➩➫➭➯ ➲➳➵➸ ➺➻➼➽➾➚ ➪➶➹

➘➴➷➬➮ ➱✃❐❒❮❰ ÏÐÑÒÓÔ Õ Ö× ØÙ ÚÛÜÝÞßàáâ ãä åæç èéêëì íîïð ñòóô õö÷ øù

úûüýþÿ❡ �✁✂✄☎✆

❈✝❯❚■❖◆

❲✞❘✟✠✡●

☛☞✌✍✎✏✑
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❉✎✏✑✒✓✔✕✖✗✘ ✙✚✛✜✢✣✤✥✦✧

❋♦★✩✪✫ ✬✭✮✯✰ ✱✲✳✴✶✷ ✸✹✺✻✼✽✾✿❀❁ ❂❃ ❄❅❇ ❈●❍ ■❏❑▲ ▼❡◆P◗❘❙ ❚❯❱ ❲❳❨❩ ❬❭❪❫❣❴❵

❛❜❝❞❢❤ ✐❥❦❧♠♥♣ qrst✉✈

✇①②③④⑤ ⑥⑦⑧⑨ ⑩❶❷❸❹❺❻ ❼❽❾❿ ➀➁ ➂➃➄➅➆➇ ➈➉➊➋➌ ➍➎➏➐➑➒ ➓➔→➣ ↔↕➙ ➛➜➝➞➟ ➠➡➢➤ ➥➦ ➧➨➩➫➭➯➲➳➵➸➺ ➻➼➽➾➚ ➪➶➹➘➴➷➬➮
➱✃❐❒ ❮❰ÏÐ ÑÒÓÔ ÕÖ×ØÙÚÛ ÜÝÞß àáâãäåæ çèé êëìíî ïðñ òóôõö÷ øùúû üýþÿ❡�✁ ✂✄☎✆ ✝✞✟✠✡ ☛☞✌ ✍✎✏✑ ✒✓✔✕✖✗
✐✘ ✙ ✚✛♦✜✢✣✤ ✥✦✧★✩✪✫✬✭✮✯✰

❉✱ ✲✳✴ ✵✶✷✸ ✹✺✻✼✽ ✾✿❀❁ ❂❃❄ ❅❆❇❈❊❋● ❍■❏❑ ▲▼◆❖ P◗❘❙❚ ❯❱❲❳ ❨❩❬❭❪❫❴❵❛❜❝ ❞❢❣❤❥❦ ❧♠ ♥♣qrst

✉✈✇①② ③④⑤⑥⑦⑧⑨⑩❶ ❷❸❹❺ ❻❼❽❾❿➀ ➁➂➃ ➄➅➆➇➈➉➊➋➌➍ ➎➏➐ ➑➒➓ ➔→➣↔ ↕➙➛ ➜➝➞➟➠➡➢➤ ➥➦➧ ➨➩➫➭ ➯➲➳➵➸➺➻➼➽➾ ➚➪ ➶➹➘➴

➷➬➮➱✃❐❒❮❰

ÏÐÑÒÓ ÔÕÖ ×ØÙÚÛÜÝÞ ßàá âãä åæçèéêëìíî

ï ðñòóôõö ÷øùúûü ýþÿ❛ �✁✂✄② ☎✆✝ ✞✟✠✡☛☞✌✍✎ ✏✑❡✒✓ ✔✕ ✖✗✘✙ ✚✛ ✜✢✣✤✥✦✧★

⑨ ◆✩✪✫✬✭✮✯ ✰✱✲✳✴✵✶✷✸ ✹✺✻✼✽✾✿❀

❁ ❈❂❃❄❅ ❆❇❉❊❋● ❍■❏❑▲▼❖P◗ ❘❙❚❯❱❲❳❨ ❩❬❭❪❫ ❴❵❜ ❝❞❢❣❤✐❥❦❧♠ ♥♦♣qrst✉✈

✇ ①③④⑤⑥⑦⑧ ⑩❶❷❸❹❺❻ ❼❽❾❿ ➀ ➁➂➃➄➅

➆ ➇➈➉➊➋➌ ➍➎➏➐➑➒➓ ➔→➣ ↔↕➙➛➜➝➞➟ ➠➡ ➢➤➥➦➧ ➨➩➫➭ ➯➲➳➵➸➺ ➻➼➽➾➚

➪ ➶➹➘➴➷➬➮➱ ✃❐❒❮❰ÏÐÑÒÓ ÔÕ Ö×ØÙÚÛÜÝÞ ßàáâãäåæçè éêëì íîïðñòó

ôõö÷øùúûüý þÿ❡� ✁✂✄ ☎✆✝✞ ✟✠ ✡☛☞✌✍✎✏ ✑✒✓✔ ✕✖✗✘✙ ✚✛✜✢✣✤✥✦✧★ ✩✪✫✬✭✮✯ ✰✱✲ ✳✴✵✶✷✸ ✹✺✻✼✽✾✿❀❁❂❃❄ ❅❆❇❈❉

✐❊❋●❍■❏ ❑▲▼ ◆❖P◗❘❙ ❚❯❱❲❳❨❩ ❬❭❪❫❴❵❛❜❝❞❢ ❣❤❥❦❧♠♥♦ ♣sqr t✉✈ ✇①②③④ ⑤⑥⑦ ⑧⑨⑩❶❷❸❹❺❻❼

❽ ❾❿➀➁➂➃➄➅ ➆➇➈ ➉➊➋➌➍ ➎➏ ➐➑➒➓➔→➣ ↔↕➙➛➜ ➝➞➟➠➡➢➤➥ ➦➧➨➩➫➭➯➲ ➳➵ ➸➺➻ ➼➽➾➚ ➪➶➹➘➴➷➬➮ ➱✃❐❒❮❰ÏÐÑÒ ÓÔ ÕÖ×ØÙÚÛÜÝ

Þßàáâãäåæç èéêë ìíîïðñò óô õö÷ øùúûüýþÿ②�✳

❆✁✂✄☎✆✝✞✟ ✠✡☛☞✌✍✎✏✑✒ ✓✔✕✖✗ ✘✙❡✚✛✜ ✢❧✣✤✥✦✧ ★✩✪✫ ✬✭✮ ✯✰ ✱✲✴✵✶✷✸ ✹✺✻✼ ✽✾✿❀❁❂❃❄ ❅❇❈❉❊❋●❍ ■❏❑▲▼◆❖P ◗❘❙❚❯❱❲

❳❨❩❬❭ ❪❫❴ ❵❛❜❝❞❢ ❣❤✐ ❥❦♠♥♦♣qrs t✉ ✈✇ ①③④⑤⑥⑦⑧ ⑨⑩❶❷❸❹ ❺❻❼❽❾ ❿ ➀➁➂➃➄➅ ➆➇➈➉➊➋➌➍ ➎➏➐➑➒➓➔→➣ ↔↕➙ ➛➜➝➞

➟➠➡➢➤ ➥➦ ➧➨ ➩➫➭➯➲➳➵➸ ➺➻➼➽➾➚➪➶➹ ➘➴➷ ➬➮➱✃❐❒❮ ❰ÏÐÑÒ ÓÔÕ Ö×ØÙÚÛÜÝÞßàá âãäåæçè éê ëìíîïðñòóôõö÷øùúû

üýþÿ■❖◆
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❆✠✡☛☞❚✌✍✎ ✏✑✒ ✓✔✕✖✗✘ ✙✚ ✛✜✢ ✣✤✥✦✧ ★✩❈✪

❨♦✫ ✬✭✮ ✯✰✱✲✳✴ ✵✶✷ ✸✹✺✻✼✽ ✾✿ ❀❁❂ ❃❄❅❇❉ ❋❛●❍ ■❏ ❑▲▼◆ ❖P◗❘❙❯❱ ❲❳❩❬❭❪❫❴❵❜ ❝❞ ❡❢❣❤ ✐❥❦ ❧♠♥♣q rst✉ ✈✇①
②③④⑤⑥⑦⑧⑨⑩❶❷ ❸❹❺❻❼❽ ❾❿➀➁➂ ➃➄➅➆➇➈➉ ➊➋➌➍➎➏➐➑➒ ➓➔ →➣↔↕➙ ➛➜➝ ➞➟➠ ➡➢➤ ➥➦➧➨➩ ➫➭➯➲ ➳➵➸➺➻➼➽ ➾➚➪ ➶➹➘➴➷ ➬➮➱✃ ❐❒❮
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✽ ✢✣✤ ✥✦✧ ★✩✪ ✫✬ ✭✮✯✰✱✲✳✴✵
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t❲❳ ❨❩❬❭❪❫ ❴❵❜❝❞❢❣ ❤✐❥❦❧♠♥ ♣q rs✉ ✈✇①② ③④⑤

⑥⑦⑧⑨⑩ ❶❷❸❹❺ ❻❼ ❽❾❿ ➀➁➂➃➄ ➅➆➇➈➉ ➊➋➌ ➍➎➏➐ ➑➒➓➔
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➹➘➴➷ ➬➮➱✃❐

❒❮ ❰Ï ÐÑÒÓÔ ÕÖ× ØÙÚÛÜ ÝÞßàá âãäå æçèé êëì íîïðñ

òóôõ ö÷øùúûüý þÿ❞ �✁✂✄☎✆❡✝ ✞✟✠✡☛☞ ✌✍✎✏ ✑✒✓✔✕
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❲❁ ❂❃❄❅❆❇❈❉❊ ❋●❍■❏❑▲▼◆ ❖P◗ ❘❙❚❯❱❳ ❨❩

t❬❭ ❪❫❴❵❜ ❝❢❣❤ ✐❥❦❧♠♥ qrs✉✈✇① ②③④⑤⑥⑦ ⑧⑨⑩❶

❷❸❹ ❺❻❼❽❾ ❿➀ ➁➂➃ ➄➅➆➇➈➉ ➊➋➌ ➍➎➏ ➐➑➒➓ ➔→➣↔↕

➙➛➜➝➞➟➠ ➡➢➤ ➥➦➧➨➩➫➭ ➯➲➳ ➵➸➺ ➻➼➽➾➚➪ ➶➹➘

➴➷➬➮➱✃❐ ❒❮ ❰ÏÐ ÑÒ ÓÔÕ Ö×ØÙÚÛ ÜÝÞß àáâã äåæ

çèéêë ìíîïðñ òóôõö÷øùú ûüý þÿ✱�✁✂✄☎✆✝ ✞✟✠✡ ☛☞✌ ✍✎✏ ✑✒✓✔✕ ✖✗♦✘✙✚✛✜✳
P✉✢✣ ✤✥✦ ✧★✩ ✪✫✬✭✮ ✯❛✰✲ ✴✵✶✷ ✸✹✺ ✻✼✽ ✾✿❀❁❂ ❃❄ ❅❆ ❇❈❉❊❋ ●❡❍■❏❑▲▼ ◆❖◗❘❙❚ ❯❱❲❳❨❩❬❭❪ ❫❴❵ ❜❝❞❢❣ ❤✐❥❦❧

♠♥♣qrst✈ ✇①② ③④⑤⑥⑦ ⑧⑨⑩❶

❷❸❹ ❺❻❼ ❽❾❿➀➁➂ ➃➄➅ ➆➇➈➉➊ ➋➌➍➎ ➏➐ ➑➒➓➔→➣↔↕➙➛➜ ➝➞➟➠➡ ➢➤➥➦➧ ➨➩➫➭➯ ➲➳ ➵➸➺ ➻➼➽➾➚➪ ➶➹➘➴➷ ➬➮➱✃ ❐❒❮❰ ÏÐÑÒ
ÓÔÕ Ö× ØÙÚ ÛÜÝÞ ßàá âãäåæç èéêëì íîïðñò óôõö ÷øùúûüýþ

ÿ♦ ✥❡�✁✂✄ ☎✆✝ ✞✟✠✡☛ ☞❛✌✍ ✎✏✑✒ ✓✔✕ ✖✗✘✙✚ ✛✜✢✣✤ ✦✧★✩ ✪✫✬ ✭✮✯✰✱ ✲✳✴✵ ✶✷✸ ✹✺✻✼ ✽✾✿ ❀❁❂ ❃❄❅❆❇ ❈❉ ❊❋ ●❍■❏❑ ▲①t▼◆❖P◗❘

❙❚❯❱ ❲❳❨❩ ❬❭❪ ❫❴❵❜❝❞ ❢❣❤✐❥ ❦❧ ♠♥♣q rs✉✈✇ ②③ ④⑤⑥⑦⑧⑨⑩ ❶❷❸ ❹❺❻❼❽ ❾❿➀➁➂ ➃➄➅➆➇ ➈➉➊ ➋➌➍➎➏ ➐➑➒➓ ➔→➣ ↔↕ ➙➛➜ ➝➞➟ ➠➡

➢➤➥ ➦➧➨➩➫➭ ➯➲➳➵➸ ➺➻➼ ➽➾➚➪ ➶➹➘➴ ➷➬ ➮➱✃

❐❒❮❰ÏÐ ÑÒÓ ÔÕÖ×Ø ÙÚÛÜÝ Þßàá âãä åæçèé êëìíîï ðñòóô

õö÷ø ùú ûüýþ ÿ❙ �✁✂✄ ☎✆

❈✝❯❚■❖◆

✞✟✠✡ ☛☞✌✍✎✏✑✒✓✔✕✖✗✘✙✚✛✜✢✣✤✥✦✧★✩✪✫✬✭✮✯✰✱✲ ✳✴ ✷✵✶✸✹✺✻✼✽✾ ✿❀ ❁❂❃❄❅❆❇❉



❊�✁✂✄☎✆ ✝ ✞✟

✵
✠
✡
❖
❆
☛
☞✌
✍

▲✎✏✑✒✓✔ ✕✖✗ ✘✙✚✛✜ ✢✣❈✤

✥♦✦✧ ★✩✪✫✬✭✮❡ ✯✰✱✲✳✴ ✶✷✸✹✺ ✻✼✽✾✿❀ ❁❂ ❃❄ ❅❇ ❉❋● ❍■❏ ❑▼◆ P◗
❞❘❙❚❯❱❲❳ ❨❩❬❭ ❪❫❴ ❵❛❜❝❢ ❣❤✐❥❦ ❧♠♥ ♣qrst ✉✈✇① ②③④ ⑤⑥⑦⑧ ⑨⑩❶❷❸❹❺❻❼❽
❾❿➀➁➂➃➄➅ ➆➇➈ ➉➊➋➌➍➎ ➏➐➑➒➓➔→ ➣↔↕➙ ➛➜➝➞➟➠ ➡➢➤➥➦➧➨ ➩➫➭➯➲ ➳➵➸➺➻ ➼➽➾
➚➪➶➹➘➴➷➬➮ ➱✃❐❒❮❰Ï
ÐÑ ÒÓÔÕÖ×ØÙÚ ÛÜÝÞßàá âãäåæ çèéêëìíîï ðñò óôõö÷ øùúûüý þÿ❡♦
t�✁ ✂✄☎✆✝ ✞❛✟✠✡ ☛☞✌ ✍✎✏ ✑✒✓✔✕✖✗✘✙✚✛ ✜✢✣✤✥✦✧ ★✩✪✫✬✭✮✯ ✰✱✲✳✴✵

▲✶✷✸✹✺✻ ✼✽✾❣✿ ❀❁❂❃❄ ❅❆❇❈ ❉❊❋ ●❍■❏ ❑▼◆❖P◗❘ ❙❚❯❱❲

❨❳❩ ❬❭❪ ❫❴❵❜ ❝❞❢❤✐ ❥❦❧♠♥ ♣qrs ✉✈ ✇①②③ ④⑤⑥ ⑦⑧⑨⑩ ❶❷❸❹ ❺❻❼ ❽❾❿➀ ➁➂➃➄➅➆ ➇➈➉➊➋
➌➍➎➏➐ ➑➒ ➓➔→ ➣↔↕➙➛ ➜➝➞➟ ➠ ➡➢➤ ➥➦➧➨ ➩➫➭➯➲➳➵ ➸➺➻➼➽ ➾ ➚➪➶ ➹➘➴➷ ➬➮➱✃❐❒❮❰
ÏÐÑÒÓÔÕÖ× ØÙÚÛ ÜÝÞ ßàáâãä åæç èéêë ìíîïðñò óôõö÷øù úû üýþÿ❡�✁✂✄☎✆
♣✝✞✟✠✡☛☞ ✌✍✎ ✏✑ ✒✓✔✕✖✗✘✙✚ ✛✜✢ ✣✤✥✦✧★✩✪ ✫✬ ✭✮✯✰✱ ✲✳ ✴✵✶ ✷♦✸✹ ✺✻✼✽✾✿❀ ❁❂❃❄❅❆
▼❇❈❉ ❊❋●❍ ■❏❑ ▲◆❖P◗❘❙ ❚❯❱ ❲❳❨❩❬ ❭❪❫❴❵ ❛❜ ❝❞❢ ❣❤✐❥❦❧♠♥q rst✉ ✈✇① ②③④⑤⑥⑦⑧⑨ ⑩❶
❷❸❹ ❺❻❼❽❾❿➀ ➁➂➃ ➄➅➆ ➇➈➉➊➋ ➌➍➎➏➐➑➒➓➔

→➣↔↕➙➛➜ ➝➞➟ ➠➡➢➤➥ ➦➧➨➩

➫➭➯ ➲➳➵➸➺ ➻➼➽➾ ➚➪➶ ➹➘➴➷ ➬➮➱✃❐❒❮❰ ÏÐÑ ÒÓÔÕÖ ×ØÙÚÛÜÝ Þßàáâ
ãäåæçèéê ëìí îïðñòóô õö÷øù úûüýþÿ ❡❞�✁✂✄☎✆✝✞✟ ✠✡☛☞✌✳ ✍♦✎✏ ✑✒✓✔

♣✕✖✗✘✙ ✚✛✜✢ ✣✤✥ ✦✧★✩✪✫✬✭✮✯ ✰✱ ✲✴✵✶ ✷✸✹✺✻ ✼✽✾ ✿❀❁❂❃ ❄❅❆❇ ❈❉❊❋

●❍■❏❑▲

▼◆❖P ◗❘❙❚ ❯❱❲ ❳❨❩❬❭❪ ❫❴❵❛❜❝ ❢❣ ❤✐❥ ❦❧♠♥qrst✉ ✈✇①② ③④⑤ ⑥⑦⑧⑨⑩❶❷❸

❹❺ ❻❼❽ ❾❿➀➁➂➃ ➄➅➆➇➈ ➉➊ ➋➌➍➎➏➐➑ ➒➓ ➔→➣ ↔↕➙➛➜➝ ➞➟ ➠➡➢ ➤➥➦➧➨ ➩➫➭➯➲

➳➵➸➺➻➼ ➽➾➚➪ ➶➹ ➘➴➷➬➮➱✃❐ ❒❮❰ ÏÐÑÒÓÔ ÕÖ ×ØÙÚÛÜ

ÝÞßà áâãäåæç èéêëìíî ïðñò óôõ ö÷øùú ûüýþ ÿ❛� ✁✂✄✥☎✆✝✞✟✠ s✡ ②☛☞

❝✌✍ ✎✏✑✒ ✓✔ ✕✖✗✘✙✚✛ ✜✢✣✤✦✧★✩ ✪✫✬ ✭✮✯✰✱❡✲ ✳✴✵✶✷✸

❯✹✺✻✼ ✽✾✿ ❀❁❂❃❄ ❅❆❇❈❉❊t

❨♦❋ ●❍■ ❏❑▲▼◆ ❖P◗❘❙ ❚❱❲❳❩ ❬❭❪❫❴ ❵❜❞ ❢❣❤✐ ❥❦❧♠♥♣q r✉✈✇①③④⑤ ⑥⑦ ⑧⑨⑩ ❶❷❸

❹❺❻❼❽❾❿ ➀➁➂➃ ➄➅ ➆➇➈➉ ➊ ➋➌➍➎ ➏➐➑➒➓➔→➣↔↕ ➙➛➜ ➝➞ ➟➠➡➢ ➤➥➦➧ ➨➩➫➭➯➲➳➵

➸➺➻➼➽ ➾➚➪➶ ➹➘➴➷➬➮➱ ✃❐ ❒❮❰ ÏÐÑÒ ÓÔ ÕÖ× ØÙÚ ÛÜÝÞßàá âãä åæç èéêëìí îïð ñòóô

õö ÷øùúûü ýþÿ❜ �✁✂✄ ☎✆✝ ✞✟ ✠✡☛☞

❉✌ ✍✎✏ ✑✒✓✔✕✖ ✗✘✙ ✚✛✜✢✣ ✤✥ ✦✧★ ✩✪✫✬✭ ✮✯✰✱❡✲ ✳✴✵✶ ✷✸✹ ✺✻✼✽✾ ✿❀❁❂❃❄❅❆

♣❇♦❈❊❋● ❍■❏ ❑▲▼◆ ❖P◗❘ ❙❚❯❱ ❲❳ ❨❩❬❭❪❫❴❵❛❝ ❞❢ ❣❤✐❥ ❦❧ ♠♥q rst✉✈ ✇①②③④⑤⑥⑦⑧⑨⑩❶❷❸

❹❺❻❼ ❽❾❿➀➁➂➃➄➅➆➇➈➉➊➋➌➍➎➏➐➑➒➓➔→➣↔↕➙➛➜➝➞➟➠ ➡➢ ➤➥➦➧➨➩➫➭➯➲ ➳➵ ➸➺➻➼➽➾➚➪



❊�✁✂✄☎✆ ✝ ✞✟

❯✠✡☛☞ ✌✍✎ ✏❘✑ ✥✒✓✔✕✖✗❨✘ ✙✚❈✛ ✜✢✣✤ ✦✧★✩ ✪✫✬✭✮✯✰

▲♦✱✲✳✴✵ ✶✷✸ ✹✺✻✼✽✾② ✿❛❀❁

■❂ ❃❄❅❆❇❉❋● ❍❏ ❑▼◆ ❖P◗❙❚❱❲❞ ❳❩❬❭❪❫❴ ❵❜❝❡❢❣ ❤✐ ❥❦❧ ♠♥♣qr st✉✈✇ ①③④⑤
⑥⑦⑧⑨⑩❶ ❷❸❹❺ ❻❼❽❾ ❿ ➀➁➂➃➄➅➆ ➇➈➉➊➋
➌➍➎ ➏➐➑➒➓➔→ ➣↔↕➙ ➛➜ ➝➞➟➠ ➡➢➤➥➦➧ ➨➩➫ ➭➯➲➳➵➸➺ ➻➼➽ ➾➚➪➶➹➘➴ ➷➬ ➮➱✃❐❒❮❰
ÏÐÑÒÓÔÕÖ× ØÙÚ ÛÜÝ Þßàáâ ãäåæçèé êëì íîïðñòóô õö ÷øù úûüýþÿ② �❛✁✂✄

❘☎✆✝✞✟✠✡ ☛☞✌ ✍✎✏✑✒✓✔ ✕✖✗✘

❚✙✚ ✛✜✢✣✤❡ ✥✦✧★✩✪✫ ✬✭✮✯ ✰✱✲ ✳✴ ✵✶✷✸✹✺✻ ✼✽ ✾✿❀❁ ❂❃❄❅❆ ❇❈ ❉❊❋●❍■ ❏❑ ▲▼◆ ❖P◗❙❯ ❱❲❳❨ ❩❬❭ ❪❫❴❣❵❜ ❝❞❢❤✐❥

❦♦❧♠♥♣q rst ✉✈✇①③④⑤ ⑥⑦⑧

⑨⑩❶❷ ❸❹❺❻❼❽ ❾❿➀➁ ➂➃➄➅ ➆ ➇➈➉➊➋➌➍➎➏➐ ➑➒➓➔→➣↔↕ ➙➛➜➝➞➟➠ ➡➢➤
➥➦➧➨➩ ➫➭➯➲ ➳ ➵➸➺➻➼➽➾ ➚➪➶➹➘ ➴➷ ➬➮➱✃ ❐❒❮❰Ï ÐÑÒ ÓÔÕ Ö× ØÙÚ ÛÜÝÞßàá
âãäåæ çèé êëìí îïðñò óôõö÷øù úûü ýþÿ✈�✁✂ ✄☎✆ ✝✞✟✠✡☛☞ ✌✍❡✎✏✑✒✓
♦✔ ✕✖✗ ✘✙✚ ✛✜ ✢ ✣❛✤✥✦✧ ★✩ ✪✫✬✭✮✯✰ ✱✲✳✴✵✶✷✸ ✹✺✻✼✽ ✾ ✿❀❁❂ ❃❄❅❆❇ ❈❉

❝❊❋●❍■❏❑▲ ▼◆❖ P◗❘ ❙❚❯❱❲❳② ❨❩❬ ❭❪❫❴❵❜❞❢ ❣❤✐ ❥❦❧♠ ♥♣q rst ✉✇①③ ④⑤⑥

⑦⑧⑨ ⑩❶❷ ❸❹❺❻❼ ❽❾❿ ➀➁➂➃➄➅➆ ➇➈➉ ➊➋➌➍➎➏➐➑ ➒➓ ➔→➣ ↔↕➙ ➛➜ ➝➞➟➠➡ ➢➤➥➦➧➨➩

➫➭➯➲➳➵➸➺➻➼

➽➾➚ ➪➶➹➘➴➷➬ ➮➱✃❐ ❒❮❰ÏÐÑÒ ÓÔÕ Ö×ØÙÚÛ ÜÝÞ ßàáâ ãäåæ ç èéêë

ìíîï ðñòó ôõö÷øù úûü ýþÿ❡

❚�✁ ✂✄☎✆ ✝✞✟ ✠✡☛☞ ✌✍✎ ✏✑ ✒✓✔✕ ✖✗♦✘✙✚✛✜ ✢✣✤✥✦✧★ ✩✪✫✬✭✮✯✰ ✱✲✳✴✵②✶

■✷ ✸✹ ✺✻✼✽✾✿❀❁❂ ❃❄❅ ❆❇ ❈❉❊❋ ●❍❏ ❑▲▼ ◆❖P◗❘ ❙❯ ❱❲ ❳❨❩❬

❭❛❪❫ ❴❵❜❝❞ ❢❣❤ ✐❥❦ ❧♠ ♥♣qr

st✉ ✈✇① ③④⑤⑥⑦ ⑧⑨⑩❶❷❸❹ ❺❻❼❽❾ ❿ ➀➁➂➃ ➄➅➆➇➈ ➉➊➋➌ ➍➎➏➐➑➒➓ ➔→

➣↔↕ ➙➛➜ ➝ ➞➟➠ ➡➢➤➥➦➧➨➩

➫ ➭➯➲➳ ➵➸➺➻➼➽➾ ➚➪➶ ➹➘➴➷➬➮➱ ✃❐❒ ❮❰ÏÐÑÒÓÔ ÕÖ×Ø ÙÚÛ ÜÝÞßàáâ ãäåæç

èéêë ìíîï ðñòó ôõ ö÷ø ùúûüýþÿ❡� ✁✂✄☎ ✆✝✞ ✟♦✠ ✡☛③☞✌✍ ✎✏ ✑✒✓ ✔❛✕✖✗ ✘✙

t✚✛✜ ✢✣✤✥✦✧★✩✪✫ ✬✭✮✯✰✱ ✲✳✴ ✵✶✷✸✹✺② ✻✼✽ ✾✿❀ ❁❂❃ ❄❅❆❇❈❉

❲❊❘◆■❋●

❯❍❏❑ ▲▼❖P◗❙❚❱❳❨❩❬❭❪❫❴❵❜❝❞❢❣❤✐❥❦❧♠♥♣qrs✉✈ ✇① ④⑤⑥⑦⑧⑨⑩❶❷❸ ❹❺ ❻❼❽❾❿➀➁➂



❊�✁✂✄☎✆ ✝ ✞✟

✵
✠
✡
❖
❆
☛
☞✌
✍

❯✎✏✑✒ ✓✔✕✖✗ ✘✙✚

❋✛✜✢✣✤✥ ✦✧★ ✩✪✫✬✭ ✮✯✰ ✱❡✲✳✴✈✶✷✸

❲✹✺✻ ✼✽✾ ✿❀❁❂❃ ❄❅❇❧❈ ❉●❍■❏❑▲♦▼ ◆P◗❘❙❚ ❱❳ ❨❩ ❬❭❪ ❫❴❵❛❜❝❞ ❢❣❤✐❥❦ ♠♥➇♣q rst✉ ✇①②③④ ⑤⑥⑦⑧
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⑥⑦ ⑧⑨⑩ ❶❷❸❹❺ ❻❼❽ ❾❿➀➁➂➃➄➅➆➇ ➈➉ ➊➋➌➍➎➏➐➑➒➓ ➔→➣↔↕ ➙➛➜➝ ➞➟➠ ➡➢ ➤➥➦➧➨➩➫➭➯➲➳ ➵➸➺➻➼➽➾ ➚➪➶ ➹➘➴➷➬➮➱✃❐❒ ❮❰ÏÐÑÒÓÔÕÖ
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❐❒ ❮❰ÏÐ ÑÒÓ ÔÕÖ×Ø ÙÚÛÜ ÝÞßàáâã äåæ çèéêëì

íî ïðñòó ôõö÷øùú ûüý þÿ③�✁✂ ✄☎✆✝✞ ✟✠❡ ✡☛☞✌✍✎✏ ✑✒ ✓✔✕✖

♣✗✘✙✚✛✜✢✣✤

✸✥ ■✦ ✧★✩✪✫✬✭✮ ✯✰ ✱✲✳✴✵✶✷ ✹✺✻✼✽✾ ✿❀❁ ❂❃❄❅❆❇❈

❉❊ ❚♦ ❋●❍❏❑▲ ▼◆❖ P◗❘❙❯❱❲ ❳❨❩❬❭❪❫❴ ❵❛❜ ❝❞❢❣❤✐ ❥❦❧ ♠♥qr

st✉ ✈✇①② ④⑤⑥⑦⑧⑨ ⑩❶❷ ❸❹❺❻❼❽❾

❿➀ ➁➂➃➄➅ ➆➇➈ ➉➊➋➌➍➎➏ ➐➑➒➓➔→➣↔↕ ➙➛➜ ➝➞➟ ➠➡➢➤➥➦ ➧➨➩ ➫➭➯➲

➳➵ ➸➺➻➼ ➽➾➚➪➶➹➘➴➷ ➬➮➱ ✃❐❒❮ ❰ÏÐÑ ÒÓ ÔÕÖ×Ø ÙÚ ÛÜÝÞß

àá âãäåæ çèéêëìí îïð ñòóôõö ÷ø ùúûüýþÿ ③�✁✂❡✄☎✆✝ ✞✟

r♦✠✡☛☞✌✍ ✎✏ ✑✒ ✓✔✕✖✗

❈✘❯❚■❖◆

✙✚✛✜ ✢✣✤✥✦✧★✩✪✫✬✭✮✯✰✱✲✳✴✵✶✷✸✹✺✻✼✽✾✿❀❁❂❃❄ ❅❆ ❇❉❊❋●❍❏❑▲▼ P◗ ❘❙❱❲❳❨❩❬



❊�✁✂✄☎✆ ✝ ✞✟

❚♦✠ ✡☛③☞✌✍

✶✎ ❈✏✑✒✓ ✔✕✖✗✘✙✚ ✛✜✢ ✣✤✥✦✧★ ✩✪✫✬✭ ✮✯❡ ✰✱✲✳✴✵✷ ✸✹ ✺✻✼✽

♣✾✿❀❁❂❃❄❅❆

❇❉ ■❋ ●❍❏❑▲▼◆❖ P◗ ❘❙❯❱❲❳❨ ❩❬❭❪❫❴ ❵❛❜ ❝❞❢❣❤✐❥

❦❧ ♠♥ qrst✉✈ ✇①② ④⑤⑥⑦⑧⑨⑩ ❶❷❸❹ ❺❻❼ ❽❾❿ ➀➁➂➃➄ ➅➆➇➈ ➉➊➋➌➍

➎➏➐➑➒➓➔→ ➣↔↕ ➙➛➜➝➞➟ ➠➡➢ ➤➥ ➦➧➨➩➫➭➯ ➲➳ ➵➸➺➻➼➽➾➚➪➶➹➘➴➷➬➮➱

✃❐❒ ❮❰ÏÐ ÑÒÓÔÕÖ ×ØÙ ÚÛÜÝÞ ßàáâãäå

æç èéêëì íîï ðñòóôõö ÷øùúûüýþÿ ❡�✁ ✂✄☎ ✆✝✞✟ ✠✡☛☞✌✍ ✎✏✑
♥✒③✓✔✕ ✖✗✘ ✙♦ ✥✚✛ ✜✢✣✤✦✧ ★✩ ✪✫✬✭✮✯✰ ✱✲✳ ✴✵✶ ✷✸✹✺✻✼✽✾✿❀

❁❂ ❈❃❄❅❆ ❇❉❊❋●❍■ ❏❑▲ ▼◆❖P◗❘ ❙❚ ❯❱❲❳❨❩❬ ❭❪❫❴❵❛❜❝❞ ❢❣
r❤✐❥❦❧♠♣ qs t✉ ✈✇①②④

1

2

⑤⑥⑦ ⑧⑨⑩❶❷❸

❹❺❻❼❽❾❿ ➀➁➂➃ ➄➅➆➇➈➉➊➋➌➍

➎➏ ➐➑➒ ➓➔→➣ ↔↕ ➙➛➜➝➞ ➟➠➡➢ ➤➥➦➧➨➩➫➭➯➲ ➳➵➸ ➺➻ ➼➽➾➚➪➶➹➘ ➴➷➬➮➱✃ ❐❒ ❮❰ÏÐÑ ÒÓÔÕ Ö×ØÙÚ ÛÜÝ Þßàá âãäåæ çèé êëìí
îïðñòóôõö÷ øùú ûüýþÿ ❡�✁✂✄

❨♦☎✆ ✝✞✟✠✡☛☞✌✍✎ ✏✑✒ ✓✔✕✖✗✘ ✙✚✛✜✢✣✤ ✥✦ ✧★✩✪✫ ✬✭ ✮✯✰✱ ✲✳ ✴✵✶ ✷✸✹✺✻ ✼✽✾ ✿❀❁❂❃❄❅❆ ❇❈❉❊❋●❍■❏❑ ▲▼◆❖P◗ ❘❙❚❯❱❲❳

✐❩❬ ❭❪❫❴❵ ❛❜❝❞❢❣❤❥ ❦❧♠ ♥♣qrst✉✈✇①②③④ ⑤⑥⑦ ⑧⑨⑩❶❷❸❹❺❻❼❽ ❾❿ ➀➁➂➃ ➄➅ ➆➇➈➉ ➊➋ ➌➍➎ ➏➐➑➒➓ ➔→➣↔↕➙ ➛➜➝➞➟ ➠➡➢ ➤➥➦➧➨➩➫

➭➯➲➳➵➸➺➻

➼➽➾➚ ➪➶➹➘➴➷➬➮➱✃❐❒❮❰ÏÐÑÒÓÔÕÖ×ØÙÚÛÜÝÞßàáâã äå æçèéêëìíîï ðñ òóôõö÷øù



❊�✁✂✄☎✆ ✝ ✞✟

✵
✠
✡
☛
☞
✌
✍
✎
✏
✑
✒
✓
✔
❚
✕✖
✗

❈✘✙✚✛ ✜✢✣✤✥ ✦✧★✩✪❙ ✫✬ ✭❖✮✯ ✰✱✲✳✴❆✶✷✸✹✺✻✼

P✽✾✿❀❁❂ ❃❄❅❇❉❋●❍ ■❏❯❑▲ ▼◆◗❘❱❲❳❨

❩✐❬❭ ❪❫❴ ❵❛❜❝❞❡

❢❣❤ ❥❦❧♠ ♥♦ ♣qr st✉✈✇①
②③④⑤⑥⑦⑧⑨⑩❶❷

❸❹❺❻❼ ❽❾ ❿➀➁ ➂➃➄➅ ➆➇ ➈➉➊➋➌➍➎ ➏➐➑ ➒➓➔→➣↔
↕➙➛➜➝➞➟➠➡➢➤ ➥➦➧➨➩ ➫➭➯➲➳➵➸ ➺➻➼ ➽➾➚➪➶ ➹➘➴➷ ➬➮
➱✃❐❒❮❰ÏÐ ÑÒÓÔÕÖ ×ØÙÚ ÛÜÝÞ ßàáâãäå

æçèéê ëìíîï ðñòóôõö÷ø ùúûüýþÿ❆ �✁ ✂✄☎ ✆✝✞✟✠
❘✡☛☞✌

❚✍✎ ❙✏✑✒✓ ✔✕✖✗✘✙✚ ✥✛✜✢♦✣ ✤✦

♥✧★ ✩✪✫✬✭✮❡✯✰

❈✱✲✳✴ ✵✶✷✸ ✹✺✻ ✼✽✾✿ ❀❁ ❂❃❄❅❇❉❊ ❋●❍ ■❏❑▲▼◆

❝❖P◗❯❱❲❳❨❩❬ ❭r❪❫❴ ❵❛❜ ❞❢❣❤✐ ❥❦❧♠♣qs t✉✈✇①②

③④⑤⑥⑦⑧ ⑨⑩❶❷❸❹❺ ❻❼❽ ❾❿➀➁➂

➃➄ ➅➆➇➈➉➊➋➌➍ ➎➏ ➐➑➒➓➔→➣↔↕ ➙➛➜➝➞➟ ➠ ➡➢➤➥➦➧➨➩➫➭

➯➲➳ ➵➸➺➻➼ ➽➾➚➪ ➶➹ ➘➴➷

➬➮➱✃❐❒❮❰ÏÐ
ÑÒÓÔÕÖ× ØÙÚ ÛÜÝÞß àáâãä

åæçèé êë ìí îïðñò óôõö÷øùúû üýþÿ❈ �✁✂✄ ☎✆✝ ✞✟✠❡✡ ☛☞✌✍✎✏ ✑✒✓✔✕ ✖✗ ✘✙✚✛✜

❚✢✣ ✤✥✦✧★♦✩ ✪✫✬✭✮ ✯✰ ✱✲✳✴✵✶✷
❉✸✹✺✻✼✽✾✿❀ ❁❂❃ ❄❅❆❇❊ ❋●❍■ ❏❑▲▼◆❖P◗ ❘❙ ❯❱❲❳❨❩

t❬❭ ❪❫❴❵❛❜❝ ❞❢❣❤✐❥

❦❧♠ ♥ ♣qr s✉✈✇①②
③④⑤⑥⑦ ⑧⑨ ⑩❶❷❸❹ ❺❻❼❽ ❾❿➀➁ ➂➃➄➅ ➆➇➈

➉➊➋➌ ➍➎➏➐➑➒

➓➔→ ➣↔↕➙➛➜➝➞➟ ➠➡➢➤➥➦➧ ➨➩➫➭➯➲➳ ➵➸➺➻➼➽ ➾➚➪ ➶➹➘

➴➷➬ ➮➱✃❐ ❒❮❰ÏÐ ÑÒÓÔÕÖ×ØÙ ÚÛ ÜÝÞßà áâã

äåæçèéêëìíî

ïðñ òóôõö ÷øùúûüýþÿ

❛�✁❡✂ ✄☎✆ ✝✞♦✟✠✡☛☞✌

❤✍✎ ✏♥✑✒✓✔✕✖

❚✗✘ ✙✚✛✜✢ ✣✤✥✦ ✧★ ✩✪✫✬✭✮ ✯✰

❝✱✲✳✴✵✶✷
❙✸✹✺✻✼✽✾✿❀ ❁❂❃ ❄❅❆❇❈❉ ❊❋● ❍■❏❑▲

❯▼◆❖ P◗❘❱❲❳❨❩❬❭❪❫❴❵❜❞❢❣✐❥❦❧♠♣qrst✉✈✇①②③④ ⑤⑥ ⑦⑧⑨⑩❶❷❸❹❺❻ ❼❽ ❾❿➀➁➂➃➄➅



❊�✁✂✄☎✆ ✝ ✞✟

P✠✡☛☞✌✍ ✎✏✑✒✓✔✕✖ ✗❆❯✘✙ ❙✚✛✜✢✣✤✥

❍✦✧ ★✩✪✫ ✬✭✮✯✰✱✲✳✴

r❡✵✶✷✸✹✺✻ ✼✽ ✾✿❀

❞❁❂❃❄❅❇

❈❉ ❋●■❏❑▲♦▼◆❖◗❘❚ ❱❲❳❨❩❛❬❭❪

✇❫❴ ❵❜❝❢ ❣❤✐❥❦❧♠♥♣

qst✉✈① ② ③④⑤⑥⑦⑧⑨⑩❶ ❷❸❹❺❻❼❽❾❿ ➀➁ ➂➃➄ ➅➆➇➈ ➉➊➋➌➍

➎➏ ➐➑➒ ➓➔→➣↔↕ ➙➛ ➜➝➞➟➠➡➢➤ ➥➦ ➧➨➩➫ ➭➯➲➳➵➸➺

➻➼➽ ➾➚➪➶➹ ➘➴ ➷➬➮➱✃❐❒❮❰ÏÐÑ ÒÓ ÔÕÖ

×ØÙÚÛÜÝÞß àáâãäåæ

çèéêë ìíî ïðñòó ôõö ÷øùú ûüýþ ÿ❡� ✁❧✂✄☎✆ ✝✞✟

➇✥✠✡☛ ♣☞♦✌✍✎✏✑✳

◆✒ ✓✔✕✖✗✘✙✚✛✜ ✢✣✤✦✧❣★✩✪ ✫✬ ✭✮✯

✰✱✲✴✵✶ ✷✸✹✺✻✼✽✾✿ ❀❁ ❂❃❄❅❆ ❇❈❉❊❋

❯●❍ ■❏ ❑▲▼❖P◗❘❙❚ ❱❲❳❨❩❬❭❪❫❴ ❵❛❜❝❞❢❤✐❥ ❦♠

✉♥q rst✈ ✇①②③④⑤⑥⑦⑧⑨

⑩❶❷ ❸❹❺❻❼❽❾❿ ➀➁ ➂➃➄ ➅➆➈➉➊➋➌➍

➎➏➐➑➒ ➓➔ →➣↔↕

➙➛➜ ➝➞➟➠➡ ➢➤➥➦➧➨ ➩➫➭➯➲➳➵➸ ➺➻➼➽ ➾➚ ➪➶➹➘➴➷➬

➮➱✃❐ ❒❮❰ ÏÐÑ ÒÓÔ ÕÖ×Ø

ÙÚÛÜÝ Þßà áâãä åæç èéêëìíîï ðñòóô õö÷ øùúûü ýþÿ❛�

❚✁✂ ✄☎✆✝✞✟ ✠✡❡ ☛☞✌✍♦✎✏✑✒✓

❧✔✕✖✗✘✙

❘✚✛✜✢✣✤✥✦ ✧★✩ ✪✫✬✭✮✯ ✰✱ ✲✳✴✵ ✶✷✸✹ ✺✻✼✽

✇✾✿❀❁ ❂❃❄❅❆❇ ❈❉❊ ❋● ❍■❏ ❑▲▼◆❖P◗❙❯ ❱❲❳❨ ❩❬❭❪❫

❴❵❜ ❝❞❢ ❣❤✐❥❦♠♥♣q rst✉✈①②③④⑤

⑥⑦⑧ ⑨⑩❶❷❸ ❹❺ ❻❼❽ ❾❿➀➁➂
➃➄➅➆➇ ➈➉➊➋ ➌➍➎➏➐ ➑➒➓➔→➣↔↕➙ ➛➜➝ ➞➟➠➡➢ ➤➥➦➧➨➩➫➭➯➲

➳➵➸➺➻

➼➽➾➚ ➪➶➹ ➘➴➷ ➬➮➱✃❐❒

❮❰ÏÐÑ

ÒÓÔÕÖ ×Ø ÙÚ ÛÜÝÞß àáâ ãä åæç

èéêëìíîïð ñò óôõ ö÷øùúû üýþÿ❞

❛�✁ ✂✄☎ ✆✝✞✟✠

❈✡☛☞✌ ✍✎✏ ✑✒✓✔✕✖✗✘✙ ✚✛✜ ✢✣✤ ✥✦✧★✩ ✪✫✬✭

✮✯✰✱✲ ✳✴✵✶✷ ✸✹✺ ✻✼✽✾✿❀❁❂

▼❃❄❅❆ ❇❉❊❋ ●❍■❡ ❏❑▲◆ ❖P◗❘❙❚❯

s❱❲❳❨❩❬❭❪ ❫❴❵ ❜❝②❢ ❣❤✐❥❦❧♠♥♦
♣qrt✉✈ ✇①③ ④⑤⑥⑦ ⑧⑨⑩❶❷❸❹❺ ❻❼ ❽❾❿ ➀➁➂➃➄ ➅➆➇➈

➉➊➋➌➍➎➏ ➐➑➒ ➓➔→➣ ↔↕➙➛ ➜➝➞➟➠➡➢
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A.3 Boiler

A.3 Boiler
The boiler is a Worcester-Bosch with a DT20 programmer.

105



�
�
�
�
��
��
�

	

�
��
�
�
�

�
������������	�
����
 �������	�������������
��������
���������
������
��

����������������������������
����������������� !�"�#��$��%��&

�������������������������������
��������
������'()������
����
�������


�����������
������
�������
	
���������
������������

����
����������������������	�
����


���*���������!+��

���� ��

���
�� �!
�"#�
�"

���
�� �!
�"#�
�"

$�%��"& $��
'%��(

��)�#� ��)�#�

%!*%"#� %!*%"#�

���� ���� ��	� �
�� ��� ���� ���
������� ������ 	����� 
	���

����������
�
�����

������������

�,!�-./0.'11!.�.!2 �.!��(/
1'�(3!('(4!

�,!�/ 3!.�4'��(0�4'(�"!�5�-!)
46!'(� ��(0�'�).7�46/3,8�)/�(/3� �!
-/6��,�/.�)!3!.0!(3�

	�
�������

�,��� (�3�4'((/3�"!��!.+�4!)$


,/ 6)�3,!�!9��3�(0� (�3�:'�6�3/
: (43�/(�4/..!43678�4,!4;�3,'3�3,!
3�1!��'()�-./0.'1��!33�(0��'.!
4/..!43$

�������������
���

�����-./0.'11!.�.!-6'4!1!(3�-'.3
( 1"!.<�������������=��

���� ��

���
�� �!
�"#�
�"

���
�� �!
�"#�
�"

$�%��"& $��
'%��(

��)�#� ��)�#�

%!*%"#� %!*%"#�

���� ���� ��	� �
�� ��� ���� ���
������� ������ 	����� 
	���

����������
�
�����

���� ��

���
�� �!
�"#�
�"

���
�� �!
�"#�
�"

$�%��"& $��
'%��(

��)�#� ��)�#�

%!*%"#� %!*%"#�

���� ���� ��	� �
�� ��� ���� ���
������� ������ 	����� 
	���

����������
�
�����



��������	�������
����������

�������	�������������
��������
���������
������
��
����������������������������

����������������� !�"�#��$��%��&

�
�
�
�

��
�
��
�
�
��
�
�
�

+

����������������������	�������������
��������
���������
������
��

����������������������������
����������������� !�"�#��$��%��&

����	���������	����	�������	
������� �!�����	�����"
���
����
��������
����������������������
�����
������
��������#
%�
������������
�������>��������
�����������?�������
�����
����
����������?���������&����������

������
��������
�����?���������&����?����

������������������@����������?�
�������?
����������

��?������������?��������������������
���
��
���������������������

���
�����

��?���
������������?������������
���
��$����������������?��������������
���
�������$

���>�����
����
��������
�����������
��������
�������������$

������������������

#���	���!�	���

���������< ����=�������


��>���< ��=����=����


����
< ��*�=��=�=��

����������< ��*�=��=�==�

��������< ��*�=��=�=��


���
< ��*�=��=����

���
���< 555$5/.4!�3!.�"/�4,$4/$ ;

�����������������

�!!�$������	�

�, �!(3.'6��!'3�(0

,- �/1!�3�4��/3
�'3!.

�� �')�/�.!2 !(47

��� �'7���0,3�
'+�(0

.�� �.�3��,�
 11!.
��1!

��� �.!!(5�4,��!'(
��1!

� �!64� �

 �!3.!

�� �(0.!��
�./3!43�/(

� >/63�

 � ��66��1-�

����������	�%��	&!	�'�

�/  �(
0�(��!
1�&�"2
�'�3�
 ()'7��(��'.4,�'3��<��
�������#�6/4;�- 3�:/.5'.)�"7����1�( 3!�%

�/  �(
0�(��!
�"!2
�'�3�
 ()'7��(��43/"!.�'3��<��
�������#�6/4;�- 3�"'4;�"7����1�( 3!�%

	 �!��	�

�!(3.'6��!'3�(0

�/1!�3�4��/3��'3!.


���������������

����������	��
���
������
������������
�	��
�������
�������������������

� �.!���3,!�A����A�" 33/(� (3�6�B
��C
	�A����DA�'.!��,/5(��(�3,!�)��-6'7

� �.!���3,!�A��A�" 33/(�/(4!8�3,!�7!'.
:6'�,!��/(�3,!�)��-6'7

E �.!���BFC�/.�B�C�3/�4/..!43�7!'.

� �.!���3,!�B����C�" 33/(�'()�3,!
1/(3,�:6'�,!��/(�3,!�)��-6'7

= �.!���BFC�/.�B�C�3/�4/..!43�1/(3,

� �.!���3,!�B����C�" 33/(�'()�3,!�)'7
:6'�,!��/(�3,!�)��-6'7

� �.!���BFC�/.�B�C�3/�4/..!43�)'7

� �.!���3,!�B����C�" 33/(�3/��!3�3,!
��
�'()�A��A�:6'�,!�

* �.!���BFC�/.�B�C�:/.�B��C�/.�B�C

���.!���B����C�3/�.!3 .(�3/�(/.1'6
)��-6'7$

(

)

*

++

,,

-

..

/

0

(1

0



�
�
�
�
��
��
�

	

�
��
�
�
�

�
�
�
�

��
�
��
�
�
��
�
�
�

��
�
��
��
��
��
�

	

�
�
�
�
��
�
��
�
��
�

�
�
�
�
�
�
�
�
3

��
��
�
�
��
��
�

�
�
�
��
�
��


�������
�������	�������������
��������
���������
������
��

����������������������������
����������������� !�"�#��$��%��&

�
�
�
�

��
�
��
�
�
��
�
�
�

�

���������������& �������	�������������
��������
���������
������
��

����������������������������
����������������� !�"�#��$��%��&

��������3
�����������

������������������ �

�������������� E

������������
	
�������������

��������������� �

����
������������

�����������������
 =

���
����������
 �


��������������



!33�(0�����/(�.��G�
!33�(0�����/(�.� �


!33�(0��()�+�) '6�5!!;)'7� �


!33�(0����
'3�
 (�G�
!33�(0����
'3�
 ( *


!33�(0��()�+�) '6�5!!;!()�)'7�� ��


�������������?
 ��


���������������& ��


��������������� �E

���������
	
������

������������	�
����
 ��

�������

���������������&

� �.!���3,!�A����A�" 33/(� (3�6�B
��C�	
A����&DA�'.!��,/5(��(�3,!�)��-6'7

� �.!���A��A�)��-6'7��A��$(A�	�A��A

E �.!���BFC�3/�3/006!�"!35!!(���,.
'()���,.�)��-6'7

� �.!���A����A�3/��!3�3,!�46/4;�'()�3,!
,/ .��:6'�,�/(�3,!�)��-6'7

= �.!���BFC�/.�B�C�3/�4/..!43�,/ .

���������
�����	��
���������	��
���

�����	��������������������

� �.!���3,!�B����C�" 33/(�3/��!3�3,!
4/..!43�,/ .

� �.!���BFC�/.�B�C�3/�4/..!43�1�( 3!�

� �.!���3,!�B����C�" 33/(�3/��!3�3,!
4/..!43�1�( 3!�$�B
��C�	�B����DC
'--!'.���(�3,!�)��-6'7$

����������	��
���
������
������������
�	��
�������
���������������	����
�	��
�������������� ��!��"#����

�������
��������	�����	������	��
���$
�������%������������������&���
������

(

*

/

..

-

++

)

,,



�
�
�
�
�
�
�
�
3

��
��
�
�
��
��
�

�
������������������ �������	�������������
��������
���������
������
��

����������������������������
����������������� !�"�#��$��%��&

�
�
�
�

��
�
��
�
�
��
�
�
�



�������������?
�������	�������������
��������
���������
������
��

����������������������������
����������������� !�"�#��$��%��&

	����������2�"��

�����./0.'11!.
�����(�3. 43�/(�

��������������2
�5�(�4,'((!6�-./0.'11!.�:/.����	
����1/ (3!)��(3/�3,!�"/�6!.�:'�4�'
��)'7�-./0.'11!.
E�/(H/::�-!.�/)��-!.�)'7
� 3/1'3�4��
���!33�(0�
�.!�-./0.'11!)�/(H/::�-!.�/)�
�!)�4'3!)�')+'(4!�" 33/(�
���/.����,/ .�"'4;�6�3�)�0�3'6�)��-6'7
�/6�)'7�: (43�/(
�.!�5�.!)�5�3,�����4/((!43/.

������������������ 
�������������?


���� ��

���
�� �!
�"#�
�"

���
�� �!
�"#�
�"

$�%��"& $��
'%��(

��)�#� ��)�#�

%!*%"#� %!*%"#�

���� ���� ��	� �
�� ��� ���� ���
������� ������ 	����� 
	���

����������
�
�����

� �.!���3,!�A����A�" 33/(� (3�6�A
��A�	
A���?DA����)��-6'7!)

� �.!���A�&A�3,!�)��-6'7��,/5����

E �.!���A4A�	�A5A�3/��!3�3,!�( 1"!.�/:
)'7��7/ �.!2 �.!�3,!��7�3!1�3/�"!
/::

� �.!���A����A�3,!(�A���?A�����,/5(
�(�3,!�)��-6'7�'()�(/�)!1'()�:/.
,!'3�(0�5�66�"!�1')!�:./1�3,!
-./0.'11!.$

�,!�-./0.'1�5�66�.!3 .(�3/�(/.1'6
':3!.�3,!��!3�( 1"!.�/:�)'7�$

�/�4'(4!6�3,!�,/6�)'7��!33�(0�'()
.!3 .(�3/�(/.1'6�/-!.'3�/(8�-.!���'(7
" 33/($

�������	��������&&������������	
����	����	�&�
���	������
���

'����(�&���$��������
��)��������	�
	�������������&������
���&������������
���
���&������$��������*�
���

�

�

(

, ,

*

)



�
�
�
�
�
�
�
�
3

�
��
�
�
��
��
�

+
���������������������	�������������
��������
���������
������
��

����������������������������
����������������� !�"�#��$��%��&

�
�
�
�

��
�
��
�
�
��
�
�
�

�

��������������
 �������	�������������
��������
���������
������
��

����������������������������
����������������� !�"�#��$��%��&

����������� ����� ����

��������������

��1!(��/(� 11 �

�6!43.�4'6�� --67 � ��+����I�=1�

�1"�!(3�/-!.'3�(0�3!1-!.'3 .! � ��3/�F=�

� 1�)�37�/-!.'3�(0�.'(0! J�(/(�4/()!(��(0� -�3/��=K E����*=

�6'���/:�-./3!43�/( � ��

�!0.!!�/:�-./3!43�/( �� ��

�44 .'47�L��=K� �!4H)'7 IM�

�'33!.7�6�:! 7!'.� ��

�'33!.7�"'4; -�3�1!�	�)'3! 7!'.��1�($ ��


,/.3!�3��5�34,�(0�-!.�/) 1�( 3!� �

����	�����(H�::�-!.�/)� ( 1"!. E

����	�����./0.'1� )'7� �

��)%��!
��%"!%(!�2
�
������E���<����

�
������E�����<�**�

�6!43./��'0(!3�4��/1-'3�"�6�37�'()��')�/�
-!43. 1��'33!.��#���%N�
,/.3��'(0!��!+�4!��#
��%���
�
���E��������

��
��(�#��*��2
� ./-!'(��(�/(��'5���.!43�+!�����H��H��

�/5�>/63'0!���.!43�+!�#�EH�EH���%

�6!43./��'0(!3�4��/1-'3�"�6�37���.!43�+!�#�*HEE�H���%

����'.;�(0���.!43�+!�#*EH��H���%


��������������


	���������3���34���5��6��3�3�7��

�������������
��������+�������
�,�
���
���-��
���&�$��	����������%�������
���&���
��������	����

�:�7/ �)/�(/3�5��,�3/�4,'(0!�3,!
�!33�(0��:/.�A
��A8�3,!(�-.!���A����A
3/�1/+!�3/�A
��A

	������������3���34���5��6��3
3�7��

� �.!���A��A�3/��!6!43�)'7�)��-6'7!)

� �.!���A��A�3/��!6!43���

���������
�����	��
���������	��
���

�����	��������������������

E �.!���B4C�/.�B5C�3/�4,'(0!�3,!���
3�1!

� �.!���B����C�3/��!3�3,!����3�1!�'()
�!6!43�3,!���3�1!

= �.!���B4C�/.�B5C�3/�4,'(0!�3,!��
3�1!

� �.!���B����C�3/��!3�3,!���3�1!�'()
�!6!43�3,!�(!93����3�1!

�!-!'3�/-!.'3�/(��E�3/���3/��!3�3,!
�()�'()�E.)������H��3�1!�$

����������������������%�������	��*�

.!�/''���&���	��
������	��������
!0������	���
��

	��������#���3���34���5��6��3
3�7��

� �.!���B��C�3/��!6!43�3,!�:�.�3����3�1!

�!-!'3�/-!.'3�/(��E�3/���3/��!3�3,!
��38��()�'()�E.)������H��3�1!�$

�.!���A����A� (3�6�3,!�)��-6'7�.!3 .(�
3/�(/.1'6�1/)!$

,
3�������

(

)

-

++

,,

*

.



��
�
��
��
��
��
�

	

�
�
�
�
��
�
��
�
��
�

�
��������������� �������	�������������
��������
���������
������
��

����������������������������
����������������� !�"�#��$��%��&

�
�
�
�

��
�
��
�
�
��
�
�
�

6

��������������
�������	�������������
��������
���������
������
��

����������������������������
����������������� !�"�#��$��%��&

���"��8�)*$�9
),1$����
���
����,
�,�
����������
����������
��
��������7

���������������

�������2
�������
�,�
�����
����������3
�����3
.�����
��������
��3
-���
���
�.�����
���
��������
�����3
�����������7

� 0�(�%"�2
�'��#$
���
1��)�(

�!1/+!�"/�6!.�/ 3!.�4'��(0�'()
4/(3./6�-'(!6�:'�4�'�3/�0'�(�'44!��
3/�3,!�,!'3./(�4�4/(3./6�-'(!6

 �!6!'�!��!4 .�(0��4.!5�#�%

� � 66�4/+!.�-'(!6�#�%� -5'.)��3/
.!1/+!

+ �.�-�3'"�#�%8�- 66� -5'.)��3/
)��!(0'0!�46�-��#�%�'()�- 66
:/.5'.)��3/�.!1/+!�"6'(;�(0�-6'3!
#�%�/.�!9��3�(0�-./0.'11!.

� �6�0(�4/((!43/.�-�(��#%��(3/
.!4!-3/.��#�%��(�3,!�-4"�'()�- �,
: 667�,/1!

8 !!)�3,!�.�""/(�4'"6!�#�%��(3/
.!4!���#�%

9 �6�0(�-./0.'11!.�#�%�'()�6/4'3!
46�-��#�%8�- �,��(3/��6/3��3,!(
)/5(5'.)��3/��!4 .!� ��(0�0.�-
3'"�#�%

: �/4'3!�4/+!.�-'(!6�#�%�'()��!4 .!
5�3,��4.!5�#�%

�!-6'4!�:'�4�'�4/+!.�'()�/ 3!.
4'��(0�"!:/.!��5�34,�(0�/(�3,!
!6!43.�4�37�� --67�'()�"/�6!.


5�34,�"/�6!.�/(�5,!(�4/1-6!3!)$

�!:!.�3/�B�
��
���
��������
C
�!43�/(�:/.�)!3'�6��/:�-.!��!3�'()
�!33�(0�-./0.'1�$

��
��>�������������
�����
��
�����������������
$
��������������������
�������



��������������


(

�
�

�

�

�

)

,



�

*

�
�

�

.

�

�

	����������	���8�	���

� �.!���A��A�3/��!6!43�5!!;!()

� �.!���A��A�3/��!6!43���

���������
�����	��
���������	��
���

�����	��������������������

E �.!���B4C�/.�B5C�3/�4,'(0!�3,!���
3�1!

� �.!���B����C�3/��!3�3,!����3�1!�'()
�!6!43�3,!���3�1!

= �.!���B4C�/.�B5C�3/�4,'(0!�3,!��
3�1!

� �.!���B����C�3/��!3�3,!���3�1!�'()
�!6!43�3,!�(!93����3�1!

�!-!'3�/-!.'3�/(��E�3/���3/��!3�3,!
�()�'()�E.)������H��3�1!�$

����������������������%�������	��*�

.!�/''���&���	��
������	��������
!0������	������-
��

	��������#�	���8�	���

� �.!���B��C�3/��!6!43�3,!�:�.�3����3�1!

�!-!'3�/-!.'3�/(��E�3/���3/��!3�3,!
��38��()�'()�E.)������H��3�1!�$

����������������������%�������	��*�

!0�/''���&���	��
������	��������
�#�$������(�������

�������
��������+�������
�,�
���
���-��
���&�$��	�����������%�������
�	�����&���
�����������&�
�

,
3�������

-

�

�

+

(

)

-

++

,,

*

.



8
�����������������
�������	�������������
��������
���������
������
��

����������������������������
����������������� !�"�#��$��%��&

�
�
�
�

��
�
��
�
�
��
�
�
�

�
�
�
�

��
�
��
�
�
��
�
�
�

;

��������������
 �������	�������������
��������
���������
������
��

����������������������������
����������������� !�"�#��$��%��&

�����������������

��������������


����
���:�������

 �.!���A��)�#�A�" 33/(�3/�4,//�!<

��������� �O�4/(�3'(367��

�� �!� �O� -�3/�E����'()�E��
3�1!�-!.�/)��'��-./0.'1

���"#�� �O����:./1���3���� (3�6�E.)
��3�1!�-!.�/)�'��-./0.'1

������"
 �O�4/(�3'(367���

� �.!���A%!*%"#�A�" 33/(<

���O�,!'3�(0�6�0,3�/(�#,!'3�(0��3'7�
/(� (3�6�3,!�(!93���3�1!�-!.�/)%

��O�,!'3�(0�6�0,3�/::�#,!'3�(0��3'7�
/::� (3�6�3,!�(!93����3�1!�-!.�/)%

������)%!*%"#�)����������������������	
���������"��������������
�

�;��#���
�

 �.!���A��)�#�A�" 33/(�3/�4,//�!<

�����O�4/(�3'(367��

��� �!�O� -�3/�E����'()�E��
3�1!�-!.�/)��'��-./0.'1

��"#���O����:./1���3���� (3�6�E.)
��3�1!�-!.�/)�'��-./0.'1

��"�O�4/(�3'(367���

� �.!���A%!*%"#�A�" 33/(<

���O�,/3�5'3!.�6�0,3�/(�#,/3�5'3!.
�3'7��/(� (3�6�3,!�(!93���3�1!�-!.�/)%

��O�,/3�5'3!.�6�0,3�/::�#,/3�5'3!.
�3'7��/::� (3�6�3,!�(!93����3�1!�-!.�/)%

������)%!*%"#�)����������������������	
���������"��������������
�

,
3�������

	���������3���34���5��63�7��

�������������
��������+�������
�,�
���
���-
�����&�$��	����������%�������
�������#���1������
������
���

�������������	����(�������

�:�7/ �)/�(/3�5��,�3/�4,'(0!�3,!
�!33�(0��:/.�3,!�)'7�)��-6'7!)8�3,!(
-.!���A����A� (3�6�3,!�:�.�3�)'7�7/ 
5'(3�3/�4,'(0!����)��-6'7!)

	������������3���34���5��63�7��

� �.!���A��A�3/��!6!43�5!!;)'7

� �.!���A��A�3/��!6!43���

���������
�����	��
���������	��
���

�����	��������������������

E �.!���B4C�/.�B5C�3/�4,'(0!�3,!���
3�1!

� �.!���B����C�3/��!3�3,!����3�1!�'()
�!6!43�3,!���3�1!

= �.!���B4C�/.�B5C�3/�4,'(0!�3,!��
3�1!

� �.!���B����C�3/��!3�3,!���3�1!�'()
�!6!43�3,!�(!93����3�1!

�!-!'3�/-!.'3�/(��E�3/���3/��!3�3,!
�()�'()�E.)������H��3�1!�$

����������������������%�������	��*�

.!�/''���&���	��
������	��������
!0������	������-
��

	��������#���3���34���5��63�7��

� �.!���B��C�3/��!6!43�3,!�:�.�3����3�1!

�!-!'3�/-!.'3�/(��E�3/���3/��!3�3,!
��38��()�'()�E.)������H��3�1!�$

����������������������%�������	��*�

!0�/''���&����������
��	����(�
���-
�������
������
�	���������������
��&���������	���������,������'2�
�	��
������	����������#���1�
3�����(������4

)

(

(

)

(

)

-

++

,,

*

.



�
�
�
�

��
�
��
�
�
��
�
�
�

9
����
����������
 �������	�������������
��������
���������
������
��

����������������������������
����������������� !�"�#��$��%��&

�
�
�
�

��
�
��
�
�
��
�
�
�

:

��������������
�������	�������������
��������
���������
������
��

����������������������������
����������������� !�"�#��$��%��&

����
����������
 
��������������


(�� (�� )�3 )�3 ,
3 ,
3
�� ��� �� ��� �� ���

����
�����������
5/�����'2�
��1! �<E� �<E� ��<�� ��<�� ��<E� ��<E�
�#��6��1�
��1! �<�� *<�� ��<�� ��<�� ��<�� �E<��

�;��#���
�
5/�����'2�
��1! �<E� �<E� ��<�� ��<�� ��<E� ��<E�
�#��6��1�
��1! �<�� *<�� ��<�� ��<�� ��<�� �E<��

�<�7;4����3��;�
���;
���:��<���;
7
�
�8�����
;�
����������:���

 �.!���3,!�A5A�'()�AFA�" 33/(�
3/0!3,!.�3/�.!�3/.!�3,!�)!:' 63
-./0.'1�3�1!��3/�3,/�!��,/5(��(
3,!�3'"6!�/--/��3!$

�,!�)!:' 63���H��-!.�/)��-.!�
-./0.'11!)�:/.����'()�����'.!
�,/5(��(�3,!�3'"6!�/--/��3!$

����������/�7/''������
�������
��
������
����*������������	��8�

/��6�/''������
����98�::��
	��������	��
�������������&�������

/���/�7/''������
�������
��	��,�
������������	��8�
���
�*�

/��6�/''������
�����	���&����&��

����2
�$�
#)�#<
�� �
��
0(�5
0(�&(%  �!
%"!
�$�/)!
"��
(�=/�(�
%!>/�� �"�7

����)������ �;2/ 2#5�)�����	�
1��2�����21.��/������������
�	�����������+����
�����	������-
��&���������������&&�
��������

���������������+�����
���������/�7/''
��&��
�������	�����-$������������
��
�,�
����
���

	��������������8����

� �.!���A����A� (3�6�B
��C�	�A����DA
'.!��,/5(��(�3,!�)��-6'7

� �.!���A��A�3/�!(3!.�-./0.'1

E �.!���A��A�3/��!6!43�������

� �.!���A��A�3/��!6!43���

���������
�����	��
���������	��
���

�����	��������������������

= �.!���B4C�/.�B5C�3/�4,'(0!�3,!���
3�1!

� �.!���B����C�3/��!3�3,!����3�1!�'()
�!6!43�3,!���3�1!

� �.!���B4C�/.�B5C�3/�4,'(0!�3,!��
3�1!

� �.!���B����C�3/��!3�3,!���3�1!�'()
�!6!43�3,!�(!93����3�1!

�!-!'3�/-!.'3�/(��=�3/���3/��!3�3,!
�()�'()�E.)������H��3�1!�$

����������������������%�������	��*�

.!�/''���&���	��
������	��������
!0�5/��'2�

	��������#�����8���

* �.!���B��C�3/��!6!43�3,!�:�.�3����3�1!

�!-!'3�/-!.'3�/(��=�3/���3/��!3�3,!
��38��()�'()�E.)������H��3�1!�$

����������������������%�������	��*�

!0�/''���&���	��
������	��������
5/�������������(������

( (

(

,

*

/

..

++

-

,
3�������

0

)



�
�
�
�

��
�
��
�
�
��
�
�
�

9
����
����������
 �������	�������������
��������
���������
������
��

����������������������������
����������������� !�"�#��$��%��&

�
�
�
�

��
�
��
�
�
��
�
�
�

:

��������������
�������	�������������
��������
���������
������
��

����������������������������
����������������� !�"�#��$��%��&

����
����������
 
��������������


(�� (�� )�3 )�3 ,
3 ,
3
�� ��� �� ��� �� ���

����
�����������
5/�����'2�
��1! �<E� �<E� ��<�� ��<�� ��<E� ��<E�
�#��6��1�
��1! �<�� *<�� ��<�� ��<�� ��<�� �E<��

�;��#���
�
5/�����'2�
��1! �<E� �<E� ��<�� ��<�� ��<E� ��<E�
�#��6��1�
��1! �<�� *<�� ��<�� ��<�� ��<�� �E<��

�<�7;4����3��;�
���;
���:��<���;
7
�
�8�����
;�
����������:���

 �.!���3,!�A5A�'()�AFA�" 33/(�
3/0!3,!.�3/�.!�3/.!�3,!�)!:' 63
-./0.'1�3�1!��3/�3,/�!��,/5(��(
3,!�3'"6!�/--/��3!$

�,!�)!:' 63���H��-!.�/)��-.!�
-./0.'11!)�:/.����'()�����'.!
�,/5(��(�3,!�3'"6!�/--/��3!$

����������/�7/''������
�������
��
������
����*������������	��8�

/��6�/''������
����98�::��
	��������	��
�������������&�������

/���/�7/''������
�������
��	��,�
������������	��8�
���
�*�

/��6�/''������
�����	���&����&��

����2
�$�
#)�#<
�� �
��
0(�5
0(�&(%  �!
%"!
�$�/)!
"��
(�=/�(�
%!>/�� �"�7

����)������ �;2/ 2#5�)�����	�
1��2�����21.��/������������
�	�����������+����
�����	������-
��&���������������&&�
��������

���������������+�����
���������/�7/''
��&��
�������	�����-$������������
��
�,�
����
���

	��������������8����

� �.!���A����A� (3�6�B
��C�	�A����DA
'.!��,/5(��(�3,!�)��-6'7

� �.!���A��A�3/�!(3!.�-./0.'1

E �.!���A��A�3/��!6!43�������

� �.!���A��A�3/��!6!43���

���������
�����	��
���������	��
���

�����	��������������������

= �.!���B4C�/.�B5C�3/�4,'(0!�3,!���
3�1!

� �.!���B����C�3/��!3�3,!����3�1!�'()
�!6!43�3,!���3�1!

� �.!���B4C�/.�B5C�3/�4,'(0!�3,!��
3�1!

� �.!���B����C�3/��!3�3,!���3�1!�'()
�!6!43�3,!�(!93����3�1!

�!-!'3�/-!.'3�/(��=�3/���3/��!3�3,!
�()�'()�E.)������H��3�1!�$

����������������������%�������	��*�

.!�/''���&���	��
������	��������
!0�5/��'2�

	��������#�����8���

* �.!���B��C�3/��!6!43�3,!�:�.�3����3�1!

�!-!'3�/-!.'3�/(��=�3/���3/��!3�3,!
��38��()�'()�E.)������H��3�1!�$

����������������������%�������	��*�

!0�/''���&���	��
������	��������
5/�������������(������

( (

(

,

*

/

..

++

-

,
3�������

0

)



8
�����������������
�������	�������������
��������
���������
������
��

����������������������������
����������������� !�"�#��$��%��&

�
�
�
�

��
�
��
�
�
��
�
�
�

�
�
�
�

��
�
��
�
�
��
�
�
�

;

��������������
 �������	�������������
��������
���������
������
��

����������������������������
����������������� !�"�#��$��%��&

�����������������

��������������


����
���:�������

 �.!���A��)�#�A�" 33/(�3/�4,//�!<

��������� �O�4/(�3'(367��

�� �!� �O� -�3/�E����'()�E��
3�1!�-!.�/)��'��-./0.'1

���"#�� �O����:./1���3���� (3�6�E.)
��3�1!�-!.�/)�'��-./0.'1

������"
 �O�4/(�3'(367���

� �.!���A%!*%"#�A�" 33/(<

���O�,!'3�(0�6�0,3�/(�#,!'3�(0��3'7�
/(� (3�6�3,!�(!93���3�1!�-!.�/)%

��O�,!'3�(0�6�0,3�/::�#,!'3�(0��3'7�
/::� (3�6�3,!�(!93����3�1!�-!.�/)%

������)%!*%"#�)����������������������	
���������"��������������
�

�;��#���
�

 �.!���A��)�#�A�" 33/(�3/�4,//�!<

�����O�4/(�3'(367��

��� �!�O� -�3/�E����'()�E��
3�1!�-!.�/)��'��-./0.'1

��"#���O����:./1���3���� (3�6�E.)
��3�1!�-!.�/)�'��-./0.'1

��"�O�4/(�3'(367���

� �.!���A%!*%"#�A�" 33/(<

���O�,/3�5'3!.�6�0,3�/(�#,/3�5'3!.
�3'7��/(� (3�6�3,!�(!93���3�1!�-!.�/)%

��O�,/3�5'3!.�6�0,3�/::�#,/3�5'3!.
�3'7��/::� (3�6�3,!�(!93����3�1!�-!.�/)%

������)%!*%"#�)����������������������	
���������"��������������
�

,
3�������

	���������3���34���5��63�7��

�������������
��������+�������
�,�
���
���-
�����&�$��	����������%�������
�������#���1������
������
���

�������������	����(�������

�:�7/ �)/�(/3�5��,�3/�4,'(0!�3,!
�!33�(0��:/.�3,!�)'7�)��-6'7!)8�3,!(
-.!���A����A� (3�6�3,!�:�.�3�)'7�7/ 
5'(3�3/�4,'(0!����)��-6'7!)

	������������3���34���5��63�7��

� �.!���A��A�3/��!6!43�5!!;)'7

� �.!���A��A�3/��!6!43���

���������
�����	��
���������	��
���

�����	��������������������

E �.!���B4C�/.�B5C�3/�4,'(0!�3,!���
3�1!

� �.!���B����C�3/��!3�3,!����3�1!�'()
�!6!43�3,!���3�1!

= �.!���B4C�/.�B5C�3/�4,'(0!�3,!��
3�1!

� �.!���B����C�3/��!3�3,!���3�1!�'()
�!6!43�3,!�(!93����3�1!

�!-!'3�/-!.'3�/(��E�3/���3/��!3�3,!
�()�'()�E.)������H��3�1!�$

����������������������%�������	��*�

.!�/''���&���	��
������	��������
!0������	������-
��

	��������#���3���34���5��63�7��

� �.!���B��C�3/��!6!43�3,!�:�.�3����3�1!

�!-!'3�/-!.'3�/(��E�3/���3/��!3�3,!
��38��()�'()�E.)������H��3�1!�$

����������������������%�������	��*�

!0�/''���&����������
��	����(�
���-
�������
������
�	���������������
��&���������	���������,������'2�
�	��
������	����������#���1�
3�����(������4

)

(

(

)

(

)

-

++

,,

*

.



��
�
��
��
��
��
�

	

�
�
�
�
��
�
��
�
��
�

�
��������������� �������	�������������
��������
���������
������
��

����������������������������
����������������� !�"�#��$��%��&

�
�
�
�

��
�
��
�
�
��
�
�
�

6

��������������
�������	�������������
��������
���������
������
��

����������������������������
����������������� !�"�#��$��%��&

���"��8�)*$�9
),1$����
���
����,
�,�
����������
����������
��
��������7

���������������

�������2
�������
�,�
�����
����������3
�����3
.�����
��������
��3
-���
���
�.�����
���
��������
�����3
�����������7

� 0�(�%"�2
�'��#$
���
1��)�(

�!1/+!�"/�6!.�/ 3!.�4'��(0�'()
4/(3./6�-'(!6�:'�4�'�3/�0'�(�'44!��
3/�3,!�,!'3./(�4�4/(3./6�-'(!6

 �!6!'�!��!4 .�(0��4.!5�#�%

� � 66�4/+!.�-'(!6�#�%� -5'.)��3/
.!1/+!

+ �.�-�3'"�#�%8�- 66� -5'.)��3/
)��!(0'0!�46�-��#�%�'()�- 66
:/.5'.)��3/�.!1/+!�"6'(;�(0�-6'3!
#�%�/.�!9��3�(0�-./0.'11!.

� �6�0(�4/((!43/.�-�(��#%��(3/
.!4!-3/.��#�%��(�3,!�-4"�'()�- �,
: 667�,/1!

8 !!)�3,!�.�""/(�4'"6!�#�%��(3/
.!4!���#�%

9 �6�0(�-./0.'11!.�#�%�'()�6/4'3!
46�-��#�%8�- �,��(3/��6/3��3,!(
)/5(5'.)��3/��!4 .!� ��(0�0.�-
3'"�#�%

: �/4'3!�4/+!.�-'(!6�#�%�'()��!4 .!
5�3,��4.!5�#�%

�!-6'4!�:'�4�'�4/+!.�'()�/ 3!.
4'��(0�"!:/.!��5�34,�(0�/(�3,!
!6!43.�4�37�� --67�'()�"/�6!.


5�34,�"/�6!.�/(�5,!(�4/1-6!3!)$

�!:!.�3/�B�
��
���
��������
C
�!43�/(�:/.�)!3'�6��/:�-.!��!3�'()
�!33�(0�-./0.'1�$

��
��>�������������
�����
��
�����������������
$
��������������������
�������



��������������


(

�
�

�

�

�

)

,



�

*

�
�

�

.

�

�

	����������	���8�	���

� �.!���A��A�3/��!6!43�5!!;!()

� �.!���A��A�3/��!6!43���

���������
�����	��
���������	��
���

�����	��������������������

E �.!���B4C�/.�B5C�3/�4,'(0!�3,!���
3�1!

� �.!���B����C�3/��!3�3,!����3�1!�'()
�!6!43�3,!���3�1!

= �.!���B4C�/.�B5C�3/�4,'(0!�3,!��
3�1!

� �.!���B����C�3/��!3�3,!���3�1!�'()
�!6!43�3,!�(!93����3�1!

�!-!'3�/-!.'3�/(��E�3/���3/��!3�3,!
�()�'()�E.)������H��3�1!�$

����������������������%�������	��*�

.!�/''���&���	��
������	��������
!0������	������-
��

	��������#�	���8�	���

� �.!���B��C�3/��!6!43�3,!�:�.�3����3�1!

�!-!'3�/-!.'3�/(��E�3/���3/��!3�3,!
��38��()�'()�E.)������H��3�1!�$

����������������������%�������	��*�

!0�/''���&���	��
������	��������
�#�$������(�������

�������
��������+�������
�,�
���
���-��
���&�$��	�����������%�������
�	�����&���
�����������&�
�

,
3�������

-

�

�

+

(

)

-

++

,,

*

.



�
�
�
�
�
�
�
�
3

�
��
�
�
��
��
�

+
���������������������	�������������
��������
���������
������
��

����������������������������
����������������� !�"�#��$��%��&

�
�
�
�

��
�
��
�
�
��
�
�
�

�

��������������
 �������	�������������
��������
���������
������
��

����������������������������
����������������� !�"�#��$��%��&

����������� ����� ����

��������������

��1!(��/(� 11 �

�6!43.�4'6�� --67 � ��+����I�=1�

�1"�!(3�/-!.'3�(0�3!1-!.'3 .! � ��3/�F=�

� 1�)�37�/-!.'3�(0�.'(0! J�(/(�4/()!(��(0� -�3/��=K E����*=

�6'���/:�-./3!43�/( � ��

�!0.!!�/:�-./3!43�/( �� ��

�44 .'47�L��=K� �!4H)'7 IM�

�'33!.7�6�:! 7!'.� ��

�'33!.7�"'4; -�3�1!�	�)'3! 7!'.��1�($ ��


,/.3!�3��5�34,�(0�-!.�/) 1�( 3!� �

����	�����(H�::�-!.�/)� ( 1"!. E

����	�����./0.'1� )'7� �

��)%��!
��%"!%(!�2
�
������E���<����

�
������E�����<�**�

�6!43./��'0(!3�4��/1-'3�"�6�37�'()��')�/�
-!43. 1��'33!.��#���%N�
,/.3��'(0!��!+�4!��#
��%���
�
���E��������

��
��(�#��*��2
� ./-!'(��(�/(��'5���.!43�+!�����H��H��

�/5�>/63'0!���.!43�+!�#�EH�EH���%

�6!43./��'0(!3�4��/1-'3�"�6�37���.!43�+!�#�*HEE�H���%

����'.;�(0���.!43�+!�#*EH��H���%


��������������


	���������3���34���5��6��3�3�7��

�������������
��������+�������
�,�
���
���-��
���&�$��	����������%�������
���&���
��������	����

�:�7/ �)/�(/3�5��,�3/�4,'(0!�3,!
�!33�(0��:/.�A
��A8�3,!(�-.!���A����A
3/�1/+!�3/�A
��A

	������������3���34���5��6��3
3�7��

� �.!���A��A�3/��!6!43�)'7�)��-6'7!)

� �.!���A��A�3/��!6!43���

���������
�����	��
���������	��
���

�����	��������������������

E �.!���B4C�/.�B5C�3/�4,'(0!�3,!���
3�1!

� �.!���B����C�3/��!3�3,!����3�1!�'()
�!6!43�3,!���3�1!

= �.!���B4C�/.�B5C�3/�4,'(0!�3,!��
3�1!

� �.!���B����C�3/��!3�3,!���3�1!�'()
�!6!43�3,!�(!93����3�1!

�!-!'3�/-!.'3�/(��E�3/���3/��!3�3,!
�()�'()�E.)������H��3�1!�$

����������������������%�������	��*�

.!�/''���&���	��
������	��������
!0������	���
��

	��������#���3���34���5��6��3
3�7��

� �.!���B��C�3/��!6!43�3,!�:�.�3����3�1!

�!-!'3�/-!.'3�/(��E�3/���3/��!3�3,!
��38��()�'()�E.)������H��3�1!�$

�.!���A����A� (3�6�3,!�)��-6'7�.!3 .(�
3/�(/.1'6�1/)!$

,
3�������

(

)

-

++

,,

*

.



�
�
�
�
�
�
�
�
3

��
��
�
�
��
��
�

�
������������������ �������	�������������
��������
���������
������
��

����������������������������
����������������� !�"�#��$��%��&

�
�
�
�

��
�
��
�
�
��
�
�
�



�������������?
�������	�������������
��������
���������
������
��

����������������������������
����������������� !�"�#��$��%��&

	����������2�"��

�����./0.'11!.
�����(�3. 43�/(�

��������������2
�5�(�4,'((!6�-./0.'11!.�:/.����	
����1/ (3!)��(3/�3,!�"/�6!.�:'�4�'
��)'7�-./0.'11!.
E�/(H/::�-!.�/)��-!.�)'7
� 3/1'3�4��
���!33�(0�
�.!�-./0.'11!)�/(H/::�-!.�/)�
�!)�4'3!)�')+'(4!�" 33/(�
���/.����,/ .�"'4;�6�3�)�0�3'6�)��-6'7
�/6�)'7�: (43�/(
�.!�5�.!)�5�3,�����4/((!43/.

������������������ 
�������������?


���� ��

���
�� �!
�"#�
�"

���
�� �!
�"#�
�"

$�%��"& $��
'%��(

��)�#� ��)�#�

%!*%"#� %!*%"#�

���� ���� ��	� �
�� ��� ���� ���
������� ������ 	����� 
	���

����������
�
�����

� �.!���3,!�A����A�" 33/(� (3�6�A
��A�	
A���?DA����)��-6'7!)

� �.!���A�&A�3,!�)��-6'7��,/5����

E �.!���A4A�	�A5A�3/��!3�3,!�( 1"!.�/:
)'7��7/ �.!2 �.!�3,!��7�3!1�3/�"!
/::

� �.!���A����A�3,!(�A���?A�����,/5(
�(�3,!�)��-6'7�'()�(/�)!1'()�:/.
,!'3�(0�5�66�"!�1')!�:./1�3,!
-./0.'11!.$

�,!�-./0.'1�5�66�.!3 .(�3/�(/.1'6
':3!.�3,!��!3�( 1"!.�/:�)'7�$

�/�4'(4!6�3,!�,/6�)'7��!33�(0�'()
.!3 .(�3/�(/.1'6�/-!.'3�/(8�-.!���'(7
" 33/($

�������	��������&&������������	
����	����	�&�
���	������
���

'����(�&���$��������
��)��������	�
	�������������&������
���&������������
���
���&������$��������*�
���

�

�

(

, ,

*

)



�
�
�
�
��
��
�

	

�
��
�
�
�

�
�
�
�

��
�
��
�
�
��
�
�
�

��
�
��
��
��
��
�

	

�
�
�
�
��
�
��
�
��
�

�
�
�
�
�
�
�
�
3

��
��
�
�
��
��
�

�
�
�
��
�
��


�������
�������	�������������
��������
���������
������
��

����������������������������
����������������� !�"�#��$��%��&

�
�
�
�

��
�
��
�
�
��
�
�
�

�

���������������& �������	�������������
��������
���������
������
��

����������������������������
����������������� !�"�#��$��%��&

��������3
�����������

������������������ �

�������������� E

������������
	
�������������

��������������� �

����
������������

�����������������
 =

���
����������
 �


��������������



!33�(0�����/(�.��G�
!33�(0�����/(�.� �


!33�(0��()�+�) '6�5!!;)'7� �


!33�(0����
'3�
 (�G�
!33�(0����
'3�
 ( *


!33�(0��()�+�) '6�5!!;!()�)'7�� ��


�������������?
 ��


���������������& ��


��������������� �E

���������
	
������

������������	�
����
 ��

�������

���������������&

� �.!���3,!�A����A�" 33/(� (3�6�B
��C�	
A����&DA�'.!��,/5(��(�3,!�)��-6'7

� �.!���A��A�)��-6'7��A��$(A�	�A��A

E �.!���BFC�3/�3/006!�"!35!!(���,.
'()���,.�)��-6'7

� �.!���A����A�3/��!3�3,!�46/4;�'()�3,!
,/ .��:6'�,�/(�3,!�)��-6'7

= �.!���BFC�/.�B�C�3/�4/..!43�,/ .

���������
�����	��
���������	��
���

�����	��������������������

� �.!���3,!�B����C�" 33/(�3/��!3�3,!
4/..!43�,/ .

� �.!���BFC�/.�B�C�3/�4/..!43�1�( 3!�

� �.!���3,!�B����C�" 33/(�3/��!3�3,!
4/..!43�1�( 3!�$�B
��C�	�B����DC
'--!'.���(�3,!�)��-6'7$

����������	��
���
������
������������
�	��
�������
���������������	����
�	��
�������������� ��!��"#����

�������
��������	�����	������	��
���$
�������%������������������&���
������

(

*

/

..

-

++

)

,,



��������	�������
����������

�������	�������������
��������
���������
������
��
����������������������������

����������������� !�"�#��$��%��&

�
�
�
�

��
�
��
�
�
��
�
�
�

+

����������������������	�������������
��������
���������
������
��

����������������������������
����������������� !�"�#��$��%��&

����	���������	����	�������	
������� �!�����	�����"
���
����
��������
����������������������
�����
������
��������#
%�
������������
�������>��������
�����������?�������
�����
����
����������?���������&����������

������
��������
�����?���������&����?����

������������������@����������?�
�������?
����������

��?������������?��������������������
���
��
���������������������

���
�����

��?���
������������?������������
���
��$����������������?��������������
���
�������$

���>�����
����
��������
�����������
��������
�������������$

������������������

#���	���!�	���

���������< ����=�������


��>���< ��=����=����


����
< ��*�=��=�=��

����������< ��*�=��=�==�

��������< ��*�=��=�=��


���
< ��*�=��=����

���
���< 555$5/.4!�3!.�"/�4,$4/$ ;

�����������������

�!!�$������	�

�, �!(3.'6��!'3�(0

,- �/1!�3�4��/3
�'3!.

�� �')�/�.!2 !(47

��� �'7���0,3�
'+�(0

.�� �.�3��,�
 11!.
��1!

��� �.!!(5�4,��!'(
��1!

� �!64� �

 �!3.!

�� �(0.!��
�./3!43�/(

� >/63�

 � ��66��1-�

����������	�%��	&!	�'�

�/  �(
0�(��!
1�&�"2
�'�3�
 ()'7��(��'.4,�'3��<��
�������#�6/4;�- 3�:/.5'.)�"7����1�( 3!�%

�/  �(
0�(��!
�"!2
�'�3�
 ()'7��(��43/"!.�'3��<��
�������#�6/4;�- 3�"'4;�"7����1�( 3!�%

	 �!��	�

�!(3.'6��!'3�(0

�/1!�3�4��/3��'3!.


���������������

����������	��
���
������
������������
�	��
�������
�������������������

� �.!���3,!�A����A�" 33/(� (3�6�B
��C
	�A����DA�'.!��,/5(��(�3,!�)��-6'7

� �.!���3,!�A��A�" 33/(�/(4!8�3,!�7!'.
:6'�,!��/(�3,!�)��-6'7

E �.!���BFC�/.�B�C�3/�4/..!43�7!'.

� �.!���3,!�B����C�" 33/(�'()�3,!
1/(3,�:6'�,!��/(�3,!�)��-6'7

= �.!���BFC�/.�B�C�3/�4/..!43�1/(3,

� �.!���3,!�B����C�" 33/(�'()�3,!�)'7
:6'�,!��/(�3,!�)��-6'7

� �.!���BFC�/.�B�C�3/�4/..!43�)'7

� �.!���3,!�B����C�" 33/(�3/��!3�3,!
��
�'()�A��A�:6'�,!�

* �.!���BFC�/.�B�C�:/.�B��C�/.�B�C

���.!���B����C�3/�.!3 .(�3/�(/.1'6
)��-6'7$

(

)

*

++

,,

-

..

/

0

(1

0



�
�
�
�
��
��
�

	

�
��
�
�
�

�
������������	�
����
 �������	�������������
��������
���������
������
��

����������������������������
����������������� !�"�#��$��%��&

�������������������������������
��������
������'()������
����
�������


�����������
������
�������
	
���������
������������

����
����������������������	�
����


���*���������!+��

���� ��

���
�� �!
�"#�
�"

���
�� �!
�"#�
�"

$�%��"& $��
'%��(

��)�#� ��)�#�

%!*%"#� %!*%"#�

���� ���� ��	� �
�� ��� ���� ���
������� ������ 	����� 
	���

����������
�
�����

������������

�,!�-./0.'11!.�.!2 �.!��(/
1'�(3!('(4!

�,!�/ 3!.�4'��(0�4'(�"!�5�-!)
46!'(� ��(0�'�).7�46/3,8�)/�(/3� �!
-/6��,�/.�)!3!.0!(3�

	�
�������

�,��� (�3�4'((/3�"!��!.+�4!)$


,/ 6)�3,!�!9��3�(0� (�3�:'�6�3/
: (43�/(�4/..!43678�4,!4;�3,'3�3,!
3�1!��'()�-./0.'1��!33�(0��'.!
4/..!43$

�������������
���

�����-./0.'11!.�.!-6'4!1!(3�-'.3
( 1"!.<�������������=��

���� ��

���
�� �!
�"#�
�"

���
�� �!
�"#�
�"

$�%��"& $��
'%��(

��)�#� ��)�#�

%!*%"#� %!*%"#�

���� ���� ��	� �
�� ��� ���� ���
������� ������ 	����� 
	���

����������
�
�����

���� ��

���
�� �!
�"#�
�"

���
�� �!
�"#�
�"

$�%��"& $��
'%��(

��)�#� ��)�#�

%!*%"#� %!*%"#�

���� ���� ��	� �
�� ��� ���� ���
������� ������ 	����� 
	���

����������
�
�����



B Certificates

B.1 Energy performance (EPC)

122



Energy Performance Certificate

Page 1 of 4

41, Thorpe Way, CAMBRIDGE, CB5 8UJ
Dwelling type: Semi-detached house Reference number: 0571-2861-6921-9598-3525
Date of assessment: 19   February   2018 Type of assessment: RdSAP, existing dwelling
Date of certificate: 20   February   2018 Total floor area: 82 m²

Use this document to:
• Compare current ratings of properties to see which properties are more energy efficient
• Find out how you can save energy and money by installing improvement measures

Estimated energy costs of dwelling for 3 years: £ 1,926

Over 3 years you could save £ 327

Estimated energy costs of this home
 Current costs Potential costs Potential future savings

Lighting £ 174 over 3 years £ 174 over 3 years

Heating £ 1,449 over 3 years £ 1,209 over 3 years

Hot Water £ 303 over 3 years £ 216 over 3 years

Totals £ 1,926 £ 1,599

You could
save £ 327

over 3 years

These figures show how much the average household would spend in this property for heating, lighting and hot
water and is not based on energy used by individual households. This excludes energy use for running appliances
like TVs, computers and cookers, and electricity generated by microgeneration.

Energy Efficiency Rating
The graph shows the current energy efficiency of your
home.

The higher the rating the lower your fuel bills are likely
to be.

The potential rating shows the effect of undertaking
the recommendations on page 3.

The average energy efficiency rating for a dwelling in
England and Wales is band D (rating 60).

The EPC rating shown here is based on standard
assumptions about occupancy and energy use and
may not reflect how energy is consumed by individual
occupants.

Top actions you can take to save money and make your home more efficient

Recommended measures Indicative cost Typical savings
over 3 years

1  Floor insulation (solid floor) £4,000 - £6,000 £ 111

2  Draught proofing £80 - £120 £ 42

3  Solar water heating £4,000 - £6,000 £ 87

See page 3 for a full list of recommendations for this property.
To find out more about the recommended measures and other actions you could take today to save money, visit
www.gov.uk/energy-grants-calculator or call 0300 123 1234 (standard national rate). The Green Deal may enable you to
make your home warmer and cheaper to run.



Energy Performance Certificate
41, Thorpe Way, , , CAMBRIDGE, CB5 8UJ
20   February   2018    RRN: 0571-2861-6921-9598-3525

Elmhurst Energy Systems RdSAP Calculator
3.04r01 (SAP 9.93)

Page 2 of 4

Summary of this home's energy performance related features
Element Description Energy Efficiency

Walls Cavity wall, as built, insulated (assumed)     

Roof Pitched, 250 mm loft insulation     

Floor Solid, no insulation (assumed) —

Windows Fully double glazed     

Main heating Boiler and radiators, mains gas     

Main heating controls Programmer, room thermostat and TRVs     

Secondary heating None —

Hot water From main system     

Lighting Low energy lighting in all fixed outlets     

Current primary energy use per square metre of floor area: 76 kWh/m² per year

The assessment does not take into consideration the physical condition of any element. ‘Assumed' means that the
insulation could not be inspected and an assumption has been made in the methodology based on age and type of
construction.

Low and zero carbon energy sources
Low and zero carbon energy sources are sources of energy that release either very little or no carbon dioxide
into the atmosphere when they are used. Installing these sources may help reduce energy bills as well as cutting
carbon. The following low or zero carbon energy sources are provided for this home:
• Solar photovoltaics

Your home's heat demand
For most homes, the vast majority of energy costs derive from heating the home. Where applicable, this table
shows the energy that could be saved in this property by insulating the loft and walls, based on typical energy use
(shown within brackets as it is a reduction in energy use).

Heat demand Existing dwelling Impact of loft
insulation

Impact of cavity
wall insulation

Impact of solid
wall insulation

Space heating (kWh per year) 8,290 N/A N/A N/A

Water heating (kWh per year) 2,271

You could receive Renewable Heat Incentive (RHI) payments and help reduce carbon emissions by replacing your
existing heating system with one that generates renewable heat, subject to meeting minimum energy efficiency
requirements. The estimated energy required for space and water heating will form the basis of the payments. For more
information, search for the domestic RHI on the www.gov.uk website.
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20   February   2018    RRN: 0571-2861-6921-9598-3525

Page 3 of 4

Recommendations
The measures below will improve the energy performance of your dwelling. The performance ratings after
improvements listed below are cumulative; that is, they assume the improvements have been installed in the order
that they appear in the table. Further information about the recommended measures and other simple actions you
could take today to save money is available at www.gov.uk/energy-grants-calculator. Before installing measures,
you should make sure you have secured the appropriate permissions, where necessary. Such permissions might
include permission from your landlord (if you are a tenant) or approval under Building Regulations for certain types
of work.

Recommended measures Indicative cost Typical savings
per year

Rating after
improvement

Floor insulation (solid floor) £4,000 - £6,000 £ 37

Draught proofing £80 - £120 £ 14

Solar water heating £4,000 - £6,000 £ 29

Replacement glazing units £1,000 - £1,400 £ 28

Opportunity to benefit from a Green Deal on this property
Green Deal Finance allows you to pay for some of the cost of your improvements in instalments under a Green Deal
Plan (note that this is a credit agreement, but with instalments being added to the electricity bill for the property).
The availability of a Green Deal Plan will depend upon your financial circumstances. There is a limit to how much
Green Deal Finance can be used, which is determined by how much energy the improvements are estimated to
save for a 'typical household'.

You may be able to obtain support towards repairs or replacements of heating systems and/or basic insulation
measures, if you are in receipt of qualifying benefits or tax credits. To learn more about this scheme and the rules
about eligibility, call the Energy Saving Advice Service on 0300 123 1234 for England and Wales.
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About this document and the data in it
This document has been produced following an energy assessment undertaken by a qualified Energy Assessor,
accredited by Elmhurst Energy Systems Ltd. You can obtain contact details of the Accreditation Scheme at
www.elmhurstenergy.co.uk.

A copy of this certificate has been lodged on a national register as a requirement under the Energy Performance
of Buildings Regulations 2012 as amended. It will be made available via the online search function at
www.epcregister.com. The certificate (including the building address) and other data about the building collected
during the energy assessment but not shown on the certificate, for instance heating system data, will be made
publicly available at www.opendatacommunities.org.

This certificate and other data about the building may be shared with other bodies (including government
departments and enforcement agencies) for research, statistical and enforcement purposes. For further information
about how data about the property are used, please visit www.epcregister.com. To opt out of having information
about your building made publicly available, please visit www.epcregister.com/optout.

Assessor's accreditation number: EES/008525
Assessor's name: Mr. Steven Norfield
Phone number: 07821314995
E-mail address: steven@selsol.co.uk
Related party disclosure: No related party

There is more information in the guidance document Energy Performance Certificates for the marketing, sale and let
of dwellings available on the Government website at:
www.gov.uk/government/collections/energy-performance-certificates. It explains the content and use of this
document, advises on how to identify the authenticity of a certificate and how to make a complaint.

About the impact of buildings on the environment
One of the biggest contributors to global warming is carbon dioxide. The energy we use for heating, lighting and
power in homes produces over a quarter of the UK’s carbon dioxide emissions.

The average household causes about 6 tonnes of carbon dioxide every year. Based on this assessment, your home
currently produces approximately 1.2 tonnes of carbon dioxide every year. Adopting the recommendations in this
report can reduce emissions and protect the environment. If you were to install these recommendations you could
reduce this amount by 0.6 tonnes per year. You could reduce emissions even more by switching to renewable
energy sources.

The environmental impact rating is a measure of a home's impact on the environment in terms of carbon dioxide
(CO2) emissions based on standardised assumptions about occupancy and energy use. The higher the rating the
less impact it has on the environment.



B.2 Gas

B.2 Gas
Please ask the agent for a copy of the latest gas safety certificate.

B.3 Electrics
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How Solar PV Works

In2gr8ted Solutions Solar PV Quote

      How a Solar PV system Works

The diagram below explains what you need to know about how Solar PV systems work.

1 Light
The sun gives off light, even on 
cloudy days

4 The Electricity
The current is fed through a meter 
and then into your home's 
consumer unit.

2 The Panels
PV cells on the panels turn the 
light into DC electricity

5 Powering the home
Plug in and switch on. Your system 
will automatically use the free 
electricity you've generated, then 
switch back to the grid as needed.

3 The Inverter
The current flows into an 
inverter, which converts it to AC 
electricity ready to use.

6 The National Grid
Any electricity you don’t use is 
exported to the grid for others to 
use.



System Performance

In2gr8ted Solutions Solar PV Quote

Aspect 1

14

30°

35°

12

936

1

3734.64

3734.64Total Estimated annual output (kWh)

A. Installation Data

      Predicted System Performance 
The Micro generation Certification Scheme sets out how an estimate of system performance must 
be arrived at. This is known as the standard MCS procedure. Whenever a quotation is issued, it is a 
requirement that we also issue the following “disclaimer”:

The performance of Solar PV systems is impossible to predict with certainty due to the variability 
in the amount of solar radiation (sunlight) from location to location and from year to year. This 
estimate is based upon the standard MCS procedure and is given as guidance only. It should not 
be considered as a guarantee of performance.

In addition, if the data has been estimated or taken remotely, the following must also be included 
on the Quotation:

This system performance calculation has been undertaken using estimated values for array 
orientation, inclination or shading. Actual performance may be significantly lower or higher if the 
characteristics of the installed system vary from the estimated values.
       
And/or if any shading whatsoever is present the following disclaimer must be added        
We have established that the system will be subject to some shading; therefore we are required to 
issue you with the following disclaimer:

This shade assessment has been undertaken using the standard MCS procedure – it is estimated 
that this method will yield results within 10% of the actual energy yield for most systems        

Estimated annual output (Kwp x Kk x SF)

B. Calculations

Installed capacity of PV system – kWp (stc)

Orientation of the PV System – degrees from South

Inclination of system – degrees from horizontal

Postcode region

Kwh/kwp (kk) from table

Shade Factor (SF)



SILVANTIS® R-SERIES: 
275W TO 290W 
60-Cell High Wattage Modules

SunEdison introduces the next generation of high performance 
solar modules based on innovative Continuous Cz (CCz) 
monocrystalline cells with PERC technology. The Silvantis R-Series 
delivers the highest levels of efficiency and durability; providing  
homeowners with the same quality and performance 
SunEdison’s utility customers enjoy, while optimising roof 
fit, overall system size and installer productivity.

SunEdison is a leader in utility-scale solar systems 
with over two and a half-million Silvantis modules 
deployed in some of the world’s harshest 
climates and most remote locations.  
This experience, coupled with over 
50 years of expertise in silicon 
technology and innovation,    
enables SunEdison to design 
and produce highly  
advanced residential 
solar solutions.

SILVANTIS ADVANTAGE
 • 17.7% module efficiency with positive power tolerance

 • PID-free: compatible with transformerless and multi-MPPT inverters

 • Higher return on investment with more watts-per-module

 • Reliability tested beyond international standards

 • Utility-grade manufacturing: ISO 1400, ISO 9001 and 100% EL inspection

QUALITY & SAFETY
 • Industry leading PID test conditions:

 » 96 hours, 85º C, 85% relative humidity, −1kV

 • IEC certified by TÜV SÜD:
 » 61730 to ensure electrical safety
 » 61215 long-term operation in a variety of climates 

including snow loading up to 5400 Pa and hail testing 
 » 61701 Level 1 salt mist corrosion resistant for 

marine regions 
 » 62716 ammonia testing for agricultural environments

 • CSA listed to UL 1703 for 1,000 V systems in the US 
and Canada

 • TS16949 & AQL Level II–0.4 manufacturing quality 

 • MCS certified for the UK

ROBUST & AESTHETIC DESIGN
 • Black anodised corrosion resistant aluminum frame

 » White back sheet: SE-R2xxCzC-3y
 » Black back sheet: SE-R2xxKzC-3y

 • Low glare anti-reflection coated (ARC) tempered glass

SUNEDISON WARRANTY 
 • 25-year limited warranty for materials and 
workmanship*

 • 25-year linear power warranty at STC:
 » Year 1: ≤ 3.5% of rated power
 » After year 1: ≤ 0.7% rated power degradation  

per year

* Subject to SunEdison’s Warranty terms & conditions 
found at www.sunedison.co.uk



PHYSICAL PARAMETERS

Module Dimensions 1,658 mm x 990 mm x 50 mm
Module Weight 19.3 kg
Wafer / Cell-Type PERC on CCz monocrystalline
Number of Cells 60
Frame Material Black Anodised Aluminum
Tempered ARC Glass Thickness 3.2 mm

TEMPERATURE COEFFICIENTS AND PARAMETERS1

Nominal Operating Cell Temperature (NOCT) 45º C ± 2º C
Temperature Coefficient of Pmax –0.44 %/ °C
Temperature Coefficient of Voc –0.32 %/ °C
Temperature Coefficient of Isc +0.05 %/ °C
Operating Temperature –40 °C to +85 °C
Maximum System Voltage 1000 V (UL & IEC)
Limiting Reverse Current 9.20 A
Maximum Series Fuse Rating 15 A
Power Selection –0 W to +5 W
Junction Box Rating IP67
IEC 61730 Application Class A
Wind and Snow Front Load Up to 5,400 Pa
Wind Back Load 2,400 Pa
Reduction of STC efficiency from 1000 W/m2 
to 200 W/m2 (Relative)

< 4%

1 Temperature coefficients may vary by ±10% 
2 All electrical data at standard test conditions (STC): 1000 W/m2, AM 1.5, 25 °C. Electrical characteristics 
may vary by ±5% and power by –0 W to +5 W

3 y indicates connector type: -34 = Bizlink S418; -38 = Amphenol Helios H4 
z indicates manufacturing location: M = Malaysia

4 NOCT electrical characteristics measured under normal operating conditions of cells: 800 W/m2, 20 °C,  
AM 1.5, wind 1 m/s 

STC ELECTRICAL CHARACTERISTICS2

Model # 
(e.g. R2xxCzC-3y)3 R280 CzC R285 CzC R290 CzC R275 KzC R280 KzC R285 KzC

Rated Maximum 
Power Pmax (W) 280 285 290 275 280 285

Open-Circuit Voltage 
Voc (V) 39.2 39.3 39.3 38.6 38.6 38.7

Short-Circuit Current 
Isc (A) 9.45 9.50 9.55 9.20 9.30 9.40

Module Efficiency (%) 17.1 17.4 17.7 16.8 17.1 17.4
Maximum Power Point 
Voltage Vmpp (V) 31.7 31.9 31.9 31.6 31.6 31.7

Maximum Power Point 
Current Impp (A) 8.84 8.95 9.14 8.72 8.86 9.00

NOCT ELECTRICAL CHARACTERISTICS4

Model # 
(e.g. R2xxCzC-3y)3 R280 CzC R285 CzC R290 CzC R275 KzC R280 KzC R285 KzC

Rated Maximum 
Power Pmax (W) 204.6 208.2 211.8 196.7 200.3 203.9

Open-Circuit Voltage 
Voc (V) 35.7 35.8 35.9 35.5 35.6 35.7

Short-Circuit Current 
Isc (A) 7.47 7.49 7.51 7.32 7.35 7.38

Maximum Power Point 
Voltage Vmpp (V) 29.1 29.4 29.6 28.6 28.9 29.2

Maximum Power Point 
Current Impp (A) 7.03 7.09 7.15 6.88 6.93 6.99

Listed specifications are subject to change without prior notice.

SunEdison UK RSC Ltd
Fairbourne Drive, Atterbury
Milton Keynes, MK10 9 RG
inforsc@sunedison.com

Freephone: 0 8000 211 859

Module Dimensions 
A – 990 [39.0]    B – 1,658 [65.3]     
C – 50 [2.0]        D – 30 [1.18]

Mounting Hole Spacing
E – 950 [37.4]    F – 994 [39.1] 

Cable Length 
L – 1,000 [39.4]

Junction Box Dimensions 
 101.5 x 60.0 x 25.5 [3.99 x 2.36 x 1.0]

SILVANTIS R-SERIES: 275W TO 290W 
R-SERIES SOLAR MODULE DIMENSIONS mm [inch]

IV CURVES AT MULTIPLE IRRADIANCES [25 °C]5

IV CURVES AT MULTIPLE TEMPERATURES [1000 W/m2]

©2014 SunEdison, Inc. All rights reserved. SunEdison and the SunEdison logo are registered trademarks or trademarks of SunEdison, Inc. and/or its affiliates in the United States and certain other 
countries. All other trademarks mentioned in this document are the property of their respective owners.                                                                                                       

For more information about SunEdison’s Silvantis modules, please visit www.sunedison.co.uk 
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SolarEdge Single Phase Inverters-16A
SE3000(*) (**) / SE3500(*) (**) / SE4000-16A

12-25

Specifically designed to work with power optimizers
	 Superior	efficiency	(97.6%)
	 Small,	lightweight	and	easy	to	install
	 Built-in	module-level	monitoring
	 Internet	connection	through	Ethernet	or	Wireless	
	 IP65	–	Outdoor	and	indoor	installation
	 Fixed	voltage	inverter,	DC/AC	conversion	only

USA - GERMANY - ITALY - FRANCE - JAPAN - CHINA - AUSTRALIA - THE NETHERLANDS - ISRAEL



© SolarEdge Technologies, Inc. All rights reserved. SOLAREDGE, the SolarEdge logo, OPTIMIZED BY SOLAREDGE 
are trademarks or registered trademarks of SolarEdge Technologies, Inc. All other trademarks mentioned herein 

are trademarks of their respective owners. Date: 09/2014. Subject to change without notice.

Single Phase Inverters - 16A
SE3000(*) (**) / SE3500(*) (**) / SE4000-16A

SE3000(*)	(**) SE3500(*)	(**) SE4000-16A  
OUTPUT	
Rated	AC	Power	Output	 3000 3500 4000 VA
Maximum	AC	Power	Output	 3000 3500 4000 VA
AC	Output	Voltage	(Nominal)	 220	/	230	 Vac
AC	Output	Voltage	Range	 184	-	264.5 Vac
AC	Frequency	(Nominal) 50	/	60	±	5 Hz
Maximum	Continuous	Output	Current	 16 A
Residual	Current	Detector	/	Residual	Current	Step	Detec-
tor 300	/	30 mA

Utility	Monitoring,	Islanding	Protection,	Country	Configu-
rable	Thresholds Yes

Input	
Recommended	Maximum	DC	Power***	(Module	STC) 3750 4350 5000 W
Transformer-less,	Ungrounded	 Yes  
Maximum	Input	Voltage	 500 Vdc
Nominal	DC	Input	Voltage 350 Vdc 
Maximum	Input	Current	 11.5 13.5 15.5 Adc
Reverse-Polarity	Protection Yes  
Ground-Fault	Isolation	Detection	 600k 	Sensitivity	  
Maximum	Inverter	Efficiency	 97.6 %
European	Weighted	Efficiency	 97.5 %
Nighttime	Power	Consumption <	2.5 W
ADDITIONAL	FEATURES
Supported	Communication	Interfaces RS485,	RS232,	Ethernet,	Zigbee	(optional)
Standard	Compliance		
Safety	 IEC-62103	(EN50178),	IEC-62109  
Grid	Connection	Standards	 VDE	0126-1-1,	VDE-AR-N-4105,	AS-4777,	RD-1663	,	DK	5940  
Emissions IEC61000-6-2,	IEC61000-6-3,	IEC61000-3-11,	IEC61000-3-12,	FCC	part15	class	B  
RoHS Yes  
Installation	Specifications	
AC	Output	 Cable	Gland	-	diameter	9-16 mm 
DC	Input 1	MC4	pair 2	MC4	pairs  
Dimensions	(HxWxD) 540	x	315	x	172 540	x	315	x	191 mm
Weight	 20.2 21.7 kg
Cooling Natural	Convection  
Noise <25 dBA
Operating	Temperature	Range	 -20	-	+50	(M40	version	-40	-	+50) ˚C
Protection	Rating	 IP65	-	Outdoor	and	Indoor

Bracket	Mounted	(Bracket	Provided)

*	SE3000-GBR	&	SE3500-GBR	for	United	Kingdom.
**	SE3000	&	SE3500	for	Denmark,	Ireland,	Latvia,	Portugal	and	Poland	should	be	set	to	country	code	DEN,	IRL,	LAT,	PRT	or	POL	respectively	to	limit	to	16A.	For	other	countries	contact	SolarEdge.
***	Limited	to	135%	of	AC	power.
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SolarEdge Power Optimizer
Module Add-On 
P300  /  P350  /  P405  /  P500  

PV power optimization at the module-level
 Up to 25% more energy 
	 Superior	efficiency	(99.5%)
	 Mitigates	all	types	of	modules	mismatch-loss,	from	manufacturing	tolerance	to	partial	shading
	 Flexible	system	design	for	maximum	space	utilization	
	 Fast	installation	with	a	single	bolt	
	 Next	generation	maintenance	with	module	level	monitoring
	 Module-level	voltage	shutdown	for	installer	and	firefighter	safety

USA - GERMANY - ITALY - FRANCE - JAPAN - CHINA - AUSTRALIA - THE NETHERLANDS - ISRAEL



© SolarEdge Technologies, Inc. All rights reserved. SOLAREDGE, the SolarEdge logo, OPTIMIZED BY SOLAREDGE
are trademarks or registered trademarks of SolarEdge Technologies, Inc. All other trademarks mentioned herein

are trademarks of their respective owners. Date: 05/2015. V.01. Subject to change without notice.

P300  
(for 60-cell  
modules)

P350 
(for high-power 
60-cell and for  

72-cell modules)

P500 
(for 96-cell  
modules) 

P405 
(for thin film  

modules)

INPUT
Rated Input DC Power(1) 300 350 500 405 W
Absolute Maximum Input Voltage  
(Voc	at	lowest	temperature) 48 60 80 125 Vdc

MPPT	Operating	Range 8	-	48 8	-	60 8	-	80 12.5	-	105 Vdc
Maximum	Continuous	Input	
Current	(Isc)		

Pxxx-2	series 10	 Adc
Pxxx-5	series 10 11 10 Adc

Maximum	Efficiency		 99.5 %
Weighted	Efficiency	 98.8 %
Overvoltage	Category	 II
OUTPUT DURING OPERATION (POWER OPTIMIZER CONNECTED TO OPERATING SOLAREDGE INVERTER)
Maximum Output Current 15 Adc
Maximum Output Voltage 60 85 Vdc
OUTPUT DURING STANDBY (POWER OPTIMIZER DISCONNECTED FROM SOLAREDGE INVERTER OR SOLAREDGE INVERTER OFF)
Safety	Output	Voltage	per	Power	Optimizer 1 Vdc
STANDARD COMPLIANCE
EMC FCC	Part15	Class	B,	IEC61000-6-2,	IEC61000-6-3
Safety 	IEC62109-1	(class	II	safety),	UL1741
RoHS Yes
Fire	Safety VDE-AR-E	2100-712:2013-05
INSTALLATION SPECIFICATIONS 
Maximum Allowed System Voltage 1000 Vdc

Dimensions	(W	x	L	x	H)	
Pxxx-2	series 141	x	212	x	40.5	/	5.55	x	8.34	x	1.59 mm	/	in

Pxxx-5	series 128	x	152	x	27.5	/	5	x	5.97	x	1.08 128	x	152	x	35	/	 
5	x	5.97	x	1.37

128	x	152	x	48	/	 
5	x	5.97	x	1.89 mm	/	in

Weight	 
(including	cables)	

Pxxx-2	series 950	/	2.1 gr	/	lb
Pxxx-5	series 	770	/	1.7 930	/	2.05 gr	/	lb

Input Connector MC4(2) 
Output Connector MC4
Output	Wire	Length		 0.95	/	3.0 1.2	/	3.9 m	/	ft
Operating	Temperature	Range	 -40	-	+85	/	-40	-	+185 ˚C	/	˚F

Protection	Rating
Pxxx-2	series IP65	/	NEMA4	  
Pxxx-5	series IP68	/	NEMA6P

Relative	Humidity 0	-	100 %

SolarEdge Power Optimizer Module Add-On
P300  /  P350  /  P405  /  P500

(1)	Rated	STC	power	of	the	module.	Module	of	up	to	+5%	power	tolerance	allowed.
(2)	For	other	connector	types	please	contact	SolarEdge.

PV SYSTEM DESIGN USING A
SOLAREDGE INVERTER(3) SINGLE PHASE THREE PHASE

Minimum	String	Length	
(Power	Optimizers)

P300,P350,P500 8 16
P405 6 13

Maximum	String	Length	(Power	Optimizers) 25 50
Maximum Power per String 5250 11250 W
Parallel	Strings	of	Different	Lengths	or
Orientations Yes  

(3) It	is	not	allowed	to	mix	P405	with	P300/P350/P500/P600/P700	in	one	string.
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