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Operating Instructions GRANUDOS 10 TOP

Safety Devices

1. Chlorine and acid may not be mixed together or
with other chemicals

Pay attention to the safety devices on chemical
Containers

2. Close hopper immediately after filling
3. If an adapter to a chemical container is used the
hopper must be screwed even and firmly to the

container

4. Ensure machine is kept clean. If chemical is spilled,
clean up immediately.

5. Only instructed personnel may work with the
GRANUDOS

6. Ensure booster pump does not run dry, always
iIsolate pump when backwashing.
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1. The Functions of GRANUDOS 10 TOP:

The features:

- Measuring free chlorine , pH-value, redox tenstemperature

- 4-lines-display, operated by 1 selection key
Control and monitoring of all operational functions

- Control Dosing of dry chlorine by measuring fredocime or redox

- Acid dosing by a peristaltic pump included

- Dosing of flocculant by a peristaltic pump

- Filter backwash disinfection

- Shock chlorination programmable

- Night program with reduced set points for freéodhe and flocculant

- Filling a buffer tank with chlorine solution tasihfect other small pools by additional
dosing pumps (optional)

- Interface RS485 to link a computer, printer onmiai.

- fault remote control (non volt)
- Mimic (optional)

1.1 Data, Measures, Performance

Dosing performance:

chlorine: 0.5 kg/h, optional 2,5 kg/h
motor 12rpm, optional 50 rpm
acid: 1,0 I/h, optional 2,0 I/h

dosing hose 3,2x1,6, opt. 4,8x1,6 :
flocculant 105 ml/h with dosing hose 0,8x1,6

Measures:

base: 71 x 52 cm
height: 130 cm
weight: 40 kg
Material:

PE, polyethylene
control housing ABS IP54

Booster Pump
centrifugal pump: SS - 0.3 kw, 230 volt 1ph

supply pressure:  minimum 0,2— 1,2 bar

counter pressure: 0-1,2 bar
(depending on supply pressure)
water flow: app. 1000 I/h

Fault remote indication by relay
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1.2 Dosing Assembly dry chlorine

The dosing assembly, placed into the main housamgists of the dosing hopper (5a) and the dosiitg un
with dosing motor (6a), the dosing screw (6cgtittogether and pushed into and screwed to thermoto
holder (6b). The dosing nozzle (6d) is heateditniehte condensation of the warm pool water vapdhe
dosing unit is screwed into the dosing hopper.

The required dosing rate is adjusted at the cbbtrard by means of a dosing cycle and dosing.tirhe
solenoid knocker acting at each dosing preventighri of the chemical in the hopper

5b 5a dosing hopper
5b hopper lid
6a dosing motor
5a 6b motor holder
: 6¢c dosing screw
6 6d heated dosing nozzle
e 6e knocker
6b —-
63 — The knocker (6€e) gives a stroke to the dosing

hopper wall and thus prevents clogging of the
chemical.

6d

The complete dosing assembly can be taken out of
the frame for service. Fitting systems as show
below allow chemical containers of 10 kg to beefitdirectly to the hopper reducing the handlirguied
ie. the chemical does not need to be transfermed the container to the hopper by hand using agscoo

Fitting system to join a Fitting systemd join a
10 kg container with round edge 10 kg HTH cominer
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The dosing is principally as to the following soie

30 seconds

A 4

<

%/

A

A 4

dosing cycle

Adiustable from 30 seconds to 10 mini

max dosing time acid - actual dosing

max. dosing time chlorine
" time

Dosing is always in the first 30 seconds of thedssing cycle adjustable from 30 seconds to 10
minutes. Between chlorine and acid dosing theadways a pause of at least 3.5 seconds ensuring
dosing of both chemicals never occurs.

The actual dosing time for the chlorine and aasinlg motor is calculated by the processor as to
the proportional gap between the actual and seesal

1.3 Acid Dosing

1.4

The acid required either for pH-control and foragling of the
flushing, mixing and dosing system is metered ley th
peristaltic pump to the flushing water via the dgsinjector
(11). As the cleaning procedure is vital for thereot function
of the complete dosing assembly, chlorine dosirgidpped if
the level switch on the supply carboy lance indisatontainer
empty.

Please do not use concentrated hydrochloric acithife duty
as that penetrates the peristaltic hose and wslrdg the pump
head. Maximum dosing performance is app. 1 I/hiaset

similarly to the chlorine. The dosing cycle setdbiorine is . _i_
valid for acid too.

Flocculant dosing

For the dosing of the flocculant the same typpesfstaltic pump is used as for acid but is rpm-
controlled ensuring a continuous chemical flowdkiaved, which is important for best performance
of the flocculant.

The dosing performance is set in the menu by sgtitie circulation rate of the filter system in m3/h
and the specific dosing rate of the chemical im#Bf circulation. The dosing of flocculant works
independent of the function of measuring/dosinghdbrine/acid.
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1.5 Dissolving System

16
8 17
7
10
11
3
15
12
9
7 pressure switch 13 venturi nozzle
8 floating valve 14 orifice washer
9  booster pump Lo 2HMS3 15 level switch low/high
10 flow switch holder with flow switch 16 lid on flushing tank
11 acid dosing valve with chlorine dust protection
12 mixing and dissolving 17 overflow to drain

chamber with PVC ball valve

The supply water coming from the pool circulatioonfi behind filter (minimum pressure 0,2 bar) isididd
at the discharge of the booster pump (9), one eagihg to the flushing tank via the floating va(8g, the
other branch directed to the venturi nozzle (13)eng the flushing water is sucked together withdtheed
chemicals out of the flushing tank. (A third wayspibly goes as measuring water directly to the oazs
cell). A flow switch (10), being installed in thaction tube of the venturi monitors the suction powf the
venturi. To adjust the suction to different presstwnditions an orifice washer (13c) with differbotes
can be used. To mix the chemicals and to ensureotinglete dissolving of the chlorine granules daye
mixing chamber (12) is fitted after the venturi.

To ensure that calcium hypochlorite and acid docoate into contact with each other in the open géart
the dissolving assembly a sophisticated contrdksyss installed:

- metering of the two chemicals is regulated withgesubetween the metering intervals

- dosing motors of chlorine and acid are controllge¢dnnected relays — joint dosing is

- impossible

- flow switch (10 indicates if water flow to ventdaills below 150 — 200 I/h

- level switch (14) indicates water maximum or waténimum level in the flushing tank thus
supervising water supply conditions.

If any non-compliance with the given limits occursthe chemical dosing will be stopped, the fault is
shown on the display.
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2.

The measuring system

2.1

The measuring water flow system consists of

tubing connection with ball valve (1)

filter (3)

water flow control (5) -
measuring electrodes cell (11) ?

measuring water flow control #*

2.2

The measuring of free chlorine is dependent ofttbasuring water flow through

the cell and must be controlled therefore witharge of +/- 10-20% of the set :
value. The switch bobbin (10a) of the flow monitgriswitch must be attop and | .
the blue cleaning glass beads in the chlorine nmggscell must rotate effectively. ‘

Measuring cell

The measuring cell is fabricated of transparent PM&hd consists of three parts:

flow control cell with temperature sensor
Measuring cell for free chlorine
Measuring cell for pH-value and redox tension

The measuring water flow is monitored by a reed@dwiThe
flow bobbin (10a) is pushed upwards in the flowtcoincell to
the temperature sensor fitted into the top of kb tontrol cell.
The reed sensor is fitted simple pushed behindetingerature
sensor in the flow cell. At low flow — the switclolibin goes
down in the bore, “meas. water low " is indicatédne display
and dosing is stopped.

When the Granudos is stopped to avoid uncontreliater flow through the
open measuring cell a spring loaded stop valvigtesifinto the inlet union of
the measuring cell holding app. 0,7 bar supplysres

2.2.1 Measuring Free Chlorine

The measuring method for free chlorine functionth®potentiostatic principle: The
active gold electrode is loaded via a refereneetedde by a certain potential at whicl .
the chlorine chemical reaction on the gold surfaagtimised, the influence of the

reaction of other chemicals on the gold is minedisSo a stable and reliable Jzﬁ
proportional measuring current is achieved at & st&ble situation at the zero chlorine -
point

Er Reference electrode
EA working gold electrode
EG counter electrode

I measuring current

U Potential on

reference electrode
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The active gold electrode consists of a gold round
piece and is fitted within a stainless steel body
which is working as the counter electrode, the
measuring current flows between these two
electrodes. This assembly is screwed from the
bottom into the measuring cell. Blue glass beads
moved by the measuring water are cleaning the
surface of the gold electrode. The Ag/AgCI
reference electrode is screwed from top.

By using 3 separate electrodes for the system a
high measuring stability is achieved and separation
makes cost effective replacements in the future.

2.2.2 pH-Value

The pH-electrode is screwed from top of the contimnacell for

pH-value and redox. .
e
3

2.2 3 Redox Tension

|
!

-

The redox tension is the relevant value to judgegienic state of the pool

water. It is indicating the relation between thd-uctiv forces (organic chemicals)
and theox-idising forces (free chlorine) in the water. Thievant potential is

built up on the surface of the platinum electrodd s measured against the referenc
electrode of the pH-electrode as a tension (mYg figher the redox tension is, the

quicker any micro organisms are killed. The platinsurface of the electrode is
cleaned by glass beads as the gold electrode

As the redox tension is very dependent on thedhdarine and the
pH-value it can be used very well to monitor themasurements.

2.2.4 Temperature

For temperature measuring a digital sensor is asddt also acts as a distance holder for the
flow sensor as well.

2.3 Test water take off

At the outlet of the pH/redox cell the measuringewvas flowing free out via a short hose to a
tube connected to the flushing tank of the GRANUDDI®e measuring water goes back to the
circulation. At this hose the test water to contha water quality by test reagents can be taken.

2.4 Test cylinder for redox tension

For testing the redox system a test cylinder isdiat the front right besides the measuring Tk
redox electrode is screwed in, test buffer igdilto the cylinder, the pH-electrode is put in frimp
and you can read the resulting redox tension atfliggay. See programm&édox test.
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2.5 Test and cleaning chemicals

The test and cleaning chemicals for the electrade$ound on the left side of the GRANUDOS
housing

- buffer solution pH 4,0 50 ml

- buffer solution pH 7,0 50 ml

- buffer solution Ag/AgCI - Pt 475 mV 50 ml

- cleaning liquid (diluted hydrochloric acid) 50 m

- glass beads to clean the platinum and goldreldet

3. The auto control systenT OP Control

Operation of the Top Control is by means of a defetirn key and a 4 line display:

By turning the key you move through the menu / progne from one to the next point marked by a
»>". By a ,click" you come to the next point orggramme level to change a value or to operate a
programme e.g. “calibration”. At dark underlined' jhe indicated value can be changed immediately.
To change a parameter or a programme a user code nmust be given.This code no. is 15.

The windows are always changing with all 4 linggetiher.

3.1 The normal operating window

At switch on or “reset” after 10 seconds whereghmgram no. is indicated the standard window comes.

mg / | PH mV °C > Measurements
0,54 7,14 720 23 > Actual values
20% 25% HH : MM > Dose output / clock time
of f Dos >auto > Dosing status programme
mg /| pH mV °C > Measurments
0,54 7,14 720 24 > Actual values
>empty acid > Fault indication Red lamp burns
off off >start > Dosing status programme
1. Line: Measurements
2. Line: actual measuring value free chlorine, pHieakredox, temperature
3. Line: Information line: Dosing output in % of seiging performance and clock time.

A fault or alarm value is indicated here. Additibfeults and alarms are indicated
in a separate window by a “click” onto the > beftire fault indicated. At start or
reset astart delay’ time is indicated with no dosing, set in the meéoget steady
measuring situation. With a “click” you come didgdb “start” if a value is not in
the p-range or to the set programme, normallytd”.

4. Line: Functions indication of dosing motors fatarine and acid byDos— dosing, ooff
(not dosing). The function of the flocculant purspvisible without indication as it
works continuously.

On right side the sgtrogramme status is indicated, which may be set
by the operator, by a external switch or by integadtware

Programme status:

auto: = Automatic operation. Dosing of chlorine anddagroportional with added basis
dosing as to the set parameters, all fault andnailadication.
Flocculant dosing as set.

start: = Start programme: At switch on or at ,reset” anéasuring value is out of
proportional range dosing is working after the,sert delay” time with full
power till the proportional range is reached, thermal operation. The set alarm
values are not seen in this start period.

filter : = Filter disinfection. By an external switch dogiis working on high dosing'
performance as set. After the machine is switafed “reset’ is performed
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automatically, the alarm values are not monitanetd the proportional range is
reached.

Shock dis The programméShock disinfection” is active.Dosing is working onhigh
dosind’ performance as set. After the end of the seganmme the alarm values
are not monitored until the proportional rangesraezhed again.

off-CCT: = Switch off of machine by a CC{Tcentralcontroltechnics) by a switch, the
measuring system works on

buffer: = Filling a buffer tank by the ,empty switch® dfat. Dosing with high dosing
performance” as set, a solenoid valve opens to the buffer.t&illkng time is 10
minutes. Than automaticgset’ and back to normal operation

off-dos. = Switch off dosing within the menu to check ftians where the dosing is not
wanted.
hand: = Continuous dosing of chlorine and acid. Measygystem works, maybe faulty.

Note!!: When choosing ,hand" dosing the dosing perforneamcist be adjusted to a lower
level.

In normal operation the cursor is standing/blinkimgthe status” position.
3.2 Main menu

In the main menu all parameters are to be set wdnemecessary for operation. In addition all
relevant information can be found in the relevangpammes. Start with a click on ,sf

,Program status* (4. line right ), then in the following selectaindow on 2° line the user code
no. has to be sethe user code no. is 18/Nith a “click” the operator is than in the maienu and

is guided through the programmes line by line. Thine of each program is always “back”. So to
come back to operation you turn back the selectdr‘alick” on “back” till to the start window.

WD DD M M J J H H: MM > day/ date / watch time
> O per a t or c ode > X X X X | >Theusercodenois 15
> S erv i c e c o de > X X X X| >
>r1 ese t > Systems new start
>b ac k t o p ro gram m e >
>c ali b r at i on > To sub program "calibration”
>p rogr s tatu s a u o} > Program status "auto." - "hand".- "off"
r edo x st atu s i n d > Redox status "indic* or ."control”
>t e st i np uts > To test program "inputs"
>t e st o ut p ut > To test program "outputs”
>s ett i n g s c hlor i n e > To settings "Chlorine"
>s ett i n g s p F > To settings "pH"
>s et t i g s CRP al a rn > To settings "Redox-alarms"
>s ett i n g s CRP co n tr > To settings "Redox-control "
>s ett i n g s fl oc > To settings "Flocculant”
>s hoc k ch I or inat i o n > To program "shock chlorination"
>n i g h t pr ogr an > To night program — lower dos
>s tar t de | ay >x x Min > Stepl 0-15 (0 =dosing without delay)
>d ate > M o 07. 1 O 03 > Day name, day, month, year
>w atc h t me > 15: 3 2 45 > hour, minutes, seconds
>n e wo r k > To sub program (Code etc.)
>s yst e m r- e se t > To sub program (factory values etc.)
>i nfo s e Vi ce d a ta > To sub program info etc
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1.Line: Back to programme if you have changed yoimd
Calibration: Calibration program for free chlorine, ph, redo
>back > Back to main menu
>Cl2 DPD1 > To sub menu
>Cl2 calibration > To sub menu
>Cl2 zero point > To sub menu
>pH 7 > To sub menu
>pH calibration > To sub menu
>pH electrode check >
>Redox check > To sub menu
free chlorine: - quick calibration of chlorine gain by ,CI DPD (standard calibration)
- Exact calibration of chlorine slope
" - zero-point of chlorine measuring
pH-value: - quick calibration by phenol red (pH 7.00)

- Exact calibration by both buffers pH 7.00 @n@0 (standard calibration)
- check of pH-electrode
Redox check check by buffer solution 475 mV

status program: direct select of programme
.,auto” = automatic dosing as to the measuring dad set parameters with
all monitoring and alarms
-hand* = continuous dosing with set parameter¢ease change dosing
output to the required performance.
Lofft = dosing off, e.g. for maintenance

status redox “ind* =

Lcontr*

test inputs

test outputs

Settings:

settings chlorine

performance test:
set point:

p-range

chlorine high:

chlorine low:

only indication of redox, with sepvision of free chlorine by redox
alarm if redox is becoming too high or too low
control of chlorine dosing by measdiredox if maybe chlorine
measuring system is faulty
The status of the switch inputs are indicatedsfople function
check. E.g. if you take out the acid lance fromdbetainer, the
indication in the window shall change from opent(O¢losed (1) if
container is not empty. The connectors of the $wgcre
indicated.
By a click the function of all outputs, e.g. dugimotors, knocker,
alarm ect. can be activated and so checked whitbgmare
functioning correctly.
Attached you find a listing of all settings to ¢b@ne for control and
dosing parameters. Every group of parameters ikedathrough.
To move to the next settings turn the selector@atkwise back
and select the next group to work through. It @dremended to
write down the selected values to the attached list
All chlorine data are to be set here. The datdilawted within
ranges to avoid wrong settings.
finding the effective dosing performance
required concentration for free chlorine

Selection range: 0,2-2 mg/l
range of free chlorine within the dosing perforieais calculated
as to the distance to the set value

Selection range0.1-0,3 mg/I
high alarm value withalarm, dosing off

Selection range: set point + 0,1+ max 0,5 mg/I
low alarm value with alarm, dosing off:
There could be a fault at measuring system or singdechnics

Selection range: set point — p-range — 0,1 — 0,3 fhg

or no alarm
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dosing cycle:

dosing performance

basic dosing:

high dosing:

start up time:
(not active 8/03)

dos monitore

(not active 8/03)

settings pH

Settings redox ind.

Settings redox control

settings flocculant

settings shock chlorination

settings night program
(not active 8/03)

start delay

date
time

As chlorine and acid may not be dosed togethasad cycle is
defined within that for the chemicals a certaingimindow is
reserved for dosing. These time windows are usedltulate the
proportional dosing rate. Short dosing cy@6-60sec.) is used for
high dosing rate and fast reaction, long cyt@0t600sec.) for low
dosing rate or slow reaction.
Selection range: 30 — 600 seconds
for the individualpool required dosing performance. It is limited by
the set dosing cycle, e.g. with double dosing ctiohe you can get
only half of the maximum possible dosing perfornenc
Selection range: maximum is indicated at disply
basic dosing performance estimated as dosing deeitieout
bathers load and added to the calculated propaititosing rate. At
reaching the set point basic dosing is dividedatif. h
Selection range: 0 — 25 % of set dosing perfmance
high dosing performance used for the programmes:
»shock chlorination* —
Jfilter disinfection* —
Louffer tank filling" .
The actual measured value must be nearer as 20% st points.
Set for chlorine and pH separately! If not reaclaarm, dosing
off. Maybe problem with dosing technics or dosing sgttin
performance is too low.
Selection range: 0 / 30-300 minutes
Dynamic monitoring of dosing: If set dosing perf@ance is
sufficient, the actual value free chlorine or pHsatbe always near
the set values. So if the actual value falls dowviess 50% of the
proportional range there must be assumed a fatlittive
measuring or dosing systeMlarm, dosing off.
Selection range: 0/ 15-120 minutes
Identically work out as to the settings of chlerin
The dosing cycle is here pre-defined by the chéoadycle
All monitoring timers are to be set individually
alarm values for redoigh and lowto monitorthe chlorine dosing,
chlorine dosing stops
If chlorine dosing is controlled by the redox temshere the
required values are set. The data about dosirigrpence are
taken from “settings chlorine”.
determination of the dosing performance of thardppump. The
required dosing performance is internally calculdig setting the
specific dosing rate(ml/m3) for the flocculant and th&rculation
rate (m3/h). the resulting dosing rate is indicated in mi/h.
shock chlorination can be executed at every dé&yratp to 30
minutes. As dosing performance the values fagh dosing’ set at
»Settings chlorine and pH are used. After the shock chlorination
the alarm values are not recognised till the valresagain in the p-
range.
for a certain set time at nigtite set point for free chlorine can be
reduced and the dosing rate for flocculant, bly drihe redox is
higher than a set value e.g.750 mV as an indicétioa good water
quality
At a ,reset' in this time dosing is not executed to stabilise
measuring system. The resting time is indicatetiérthird line on
the display. With a “click” you come directly todlset dosing
program or to “start”, if a measuring value is mothe p-range.
Selection range: 0-15 minutes
to adjust
to adjust
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4. Installation
4.1 Tubing — please see installation diagram

For satisfactory water flow through the dissolveygtem the supply pressure must be at least 0s2 Abr
low service pressure the counter pressure musivibedo. Counter pressure and pressure loss iddbkiag
line should be as low as possible. At works the GIRBOS has been tested at following pressure
conditions:

Service pressure 1,2 bars Counter pressure 1,2 bars
0,6 bars 0,8 bars
0,3 bars 0,5 bars

Within these ranges the GRANUDOS should functioli.vire addition please pay attention to the
following:

1. Tapping point for supply water to be before filtelinimum pressure 2 mwg.. Measuring water

supply directly from the booster pump or by an@&xapping point. In this case block the measuring

water tapping above the booster pump by the atthEME stopper 3/8”

2. dosing point after heat exchanger

3. Ensure that the tapping/dosing points are freeifigv@nd not blocked by scale or corrosion.

4. Pipe runs to be kept as short as possible. PV@gubb mm or hose 1. For longer distances or
poor pressure conditions use bigger tubing. If k@se used do not kink them !!

5. Piping should not go up and down as there coulfibtreed “air bags” in the tubing preventing free
water flow with consequently damage of the pumgpeeially at taking into operation.

6. Use high quality PVC ball valves %.".

7. If mounted above pool levelease install non return valves into the supply dosing tube, the
latter spring loaded (0,3-0,5 bar) to prevent seipying of the flushing system

Measuring water w '

Main pool pump

Chlorine

GRANUDOS - TOP

< Autocontrol system for
free chlorine, pH, ORP
temperature

Heat

exchange’r [
-

\Y Chemical dosing
dry chlorine, acid
flocculant

T}

circulation Filter
pump
Dissolving water
(measuring water)

chlorine flocculant
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4.2 Electrical connection

The electrical supply of the GRANUDOS has to betailed by the electrical supply of the circulation
pumps that dosing can only take place with wateutation and accordingly water supply to
GRANUDOS. The GRANUDOS has to be stopped at badhing, too! See wiring diagram

To connect external systems to the GRANUDOS plaaseonly flexible cable type as attached

Electrical wor&se only to be executed by authorised people.

4.3Flocculant

If the GRANUDOS Top is supplied with the flocculgoump fit the injector ¥2” to the tapping pointfas
as possible before the filter directly before dnibd the circulation pump. Do not kink the tubitfgit
happens, use a new one!

5. Start

After piping is finished, open the ball valvesla tapping points and at GRANUDOS. Press floater of
floating valve inside the tank down to let wat@wilinto the flushing tank. When the flushing taalalf
full switch on the GRANUDOS mains, the booster purhBRANUDOS should not run dry.

5.1  Setting the operation and dosing parameters
Take the attached list of settings and work throalfjeettings as indicated. We recommend to wraerd
all settings in this list for further discussiohsi¢eded.

To ensure correct dosing of the chemicals watav floough the flushing tank and measuring cell must
in the correct way as described below, otherwiseget faults indication and no function..

Please note, that this start procedure must be eguted at every new start
after a longer stop of operation to prevent interryptions and pump failures

5.2  Deaeration of the water supply tubing

When switching on the GRANUDOS take care to deadtst supply water tubing completely. For this
please observe the water level inside the prea-filtét get’'s empty switch off the pump/machinedamait
till the filter is full again, then switch on agai@n operation the filter must be and stay fulatter; a little
air at top staying steadily does not matter. Theeedation procedure can take some minutes depeonding
the length of the supply tubing.

5.3  Adjusting measuring water flow

the flow is adjusted so that the switch bobbirhia tiow monitoring is pushed up and the glass beagls
rotating effectively in the chlorine as in the pétlox cell. If measuring water is too low and thécw
bobbin falls down, heas. water low is indicated at the display and dosing is swéttoff.

5.4  Water level in the flushing tank
Water level in the tank should be maintained atfiadil To obtain a higher level unscrew float rddr a
lower level screw in the float rod. One turn giwd®ut 1 cm in height.

5.5 Pressure switch suction side pump
The installed pressure switch has a fixed switdhtgat 30 cm wg to protect the pump only against
cavitation.

5.6  Water flow/Suction performance of the vent

At stable water level the switch bobbin of the flewitch inside the suction tube (10) should dediit
have risen up to the top, the control lamp of thigch maynot burn.

To adjust the water flow to the pressure conditioine filter system a nozzle is inserted in theon (13c)
behind the venturi. If water level in the tank ternd run low or if switch bobbin is at top withquump
running (too high suction at the venturi — highgsuee difference between tapping points ) fit thezte
with the 5,5 mm diameter hole you find in the spgaas kit. If the water level tends to run higtuéom
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suction is too low — switch bobbin does not rig® (high counter pressure?) put in the 7 mm nozziese
without nozzle.

5.7 Filling of chlorine into the hopper
5.7.1 Filling standard hopper 5 kg without adapter

Before carrying out any task involving chemicale tperator should put an personal protective egempm
to provide adequate protection to eyes, respiraddfices, hands and clothing.

- Lid of control box is closed. Open the chlorine peplid.

- Fill the chlorine into the hopper carefully to thepper wall with help of a scoop from the drum
minimising any dusting up of the chemical.

- Add only the consumption of chlorine for app. 2 k&e

- Atfter filling the hopper carefully cover the lid die chemical drum again.

- Close the hopper lid.

5.7.2 Filling with adapter HTH 10 kg drum

Put new drum in front and screw off the lid. Lifitdhe empty hopper from the GRANUDOS housing and
put it with the drum to floor. Fix the drum with yolegs and turn the hopper off the drum. If chexhiests

in the “empty” drum pour it carefully to the “fullirum. Now screw carefully the hopper onto the aewn
that the curl fits well together. Take the full druvith the hopper, turn it and put it into the GRAROS
housing that the cable is behind in the hole ork&ide and the bolt of the hopper in front in théeho

5.8 Acid and flocculant dosing pumps

The acid dosing pump (red mark, red dosing tubd)the flocculant dosing pump (blue mark, blue dgsin
tube) mounted front panel of the housing is deédawith loose dosing hose to prevent deformation on
stock time. Push the hose holder into the shapma &6 the housing and the hose back into the yellow
housing. Turn the roller (half round to outside)aliwise some times so that the hose is situatenlyeve
back in the housing. Then push the safety dishershaft and the pump cover — both in the small bag
attached above the pump. Position the chemicabgws within their safety tubs beside the GRANUDOS
open and put the suctions lances marked red ardibbio them.

e Soi Pump housing

— Roller attention
_ Safety disc
Dosing hose the hose must not

Hose holder with tube be twisted
conn. 4x1:
suction
pressure

As acid use one on base of sulphuric acid (37 %R0 not use concentrated hydrochloric acid &s th
will damage the peristaltic pump.

0. Calibration of the measuring systems

In the main menu the calibrations are worked thhoagindicated at the display. Here some general
remarks.

Even the measuring systems are working very stitide;haracteristics of sensors are changing wité. t
By daily checks the measuring quality is monitored.

Please note, that the chemical check kits monigarieasures are not exact, that there are systeits d&
about +/- 0.2 at pH-Value and +/- 0,5-0.1 mg/Iraefchlorine possible. So calibration should o@ydbne
after repeated and higher deviation.
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6.1 Calibration of pH-value

There are 3 calibration programmes offered byTiy@ Control system:

- Quick calibration only by using the phenol red gation — calib only within +/- 0.2 pH

- Full calibration programme by the 2 buffer solusgH 7,0 and 4,8 normally used

- Electrode check
Worked through by the operators guide at the dysptéease note, that the phenol red check hasensys
fault of +/- 0,2. Only the full calibration wilhdicate the true pH-value — provided that the bigtdutions
are ok.

6.2 Calibration of free chlorine
There are 3 calibration programmes offered byTibye Control system:

- Quick calibration by using the DPD 1 indicatiomermally used

- Full calibration programme — with all advises te tperator

- Electrode check — adjusting zero point of electrodsed if there are severe doubts in measuring.
The experience shows, that the free chlorine measshould not be calibrated too often. Please note
following guide lines. Calibration only if the DP&reck daily before the begin of pools opening:

- At several days there is a deviation in the samextion
- More than 0,1 - 0,15 mg/l shows with several checks
- Not too low values shown, atleast 0,3 mg/l

Calibration only in the morning before opening gu®l when all circulation water has the same qualit
With high bathers load and maybe poor hydraulighépool the values can change rapidly and caidmra
can lead to bad results. If calibration seems rsecggplease calibrate only a half of the deviatiod check
again next morning.

Please note that the measuring fault with DPDG@5-0,1 mg/l . At a low free chlorine value of é0g2 mg/I
the relative fault would be 25-50 % ! After coming again with the free chlorine to 1 mg/l, the | feze
chlorine value could be then from 0,5 — 2 mg/I

6.3 Check of redox tension

At normal pool operation thadicated values of free chlorine, pH and redaxiaran equilibrium, they
show always the same relation. With free chlorifg2@6 and a pH of 7,0-7,4 the redox indicated khba
about 720-780 mV. This actual values depend @hfreater quality and efficiency of the pool water
treatment, but they stay constant. As the indicatddes of free chlorine and pH are controlledythiay
very constant. If redox indication changes thiarisndication for changes in real values of frigl®iine or
pH or there is a change in the water treatment flegrulation, bad backwashing, etc. So first déhie
free chlorine and pH and if they are ok than chieekredox as shown in the programme. If this isook
check your water treatment.

If there are inconsistencies mostly the fault ithatpH-electrode even it can be calibrated nogmathe
platinum electrode normally is very stable

7. Faults and alarm identification and problems saling

All faults catched by a switch or sensor input lhgaue alarms are identified and shown at theldigin
the 3% line. Here is only the®ifault shown. Following faults are shown in a figtiafter “click” on the
cursor before the fault indication. As all switcl@she GRANUDOS 10 are normally open a fault e&adly
indicated by the (1) at the end of the line indizgt'closed”. In the line is also indicated on wisahnector
the switch is connected.

The faults or alarms must stay for at least 6138€d0 be recognised. If a fault/alarm vanishefjtthe
Granudos starts again automatically. If a switchalsly is faulty and stops function, you can sthet
machine by disconnecting the faulty switch, butfeee new one as this function is now not monitdore
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7.1 Faults indicated by monitoring switches

Flow meas-w 6.2-1 (1) (6. is push connector S6entacts 2-1)

Flow switch for measuring water indicates too ldawf. Flow switch bobbin is not on top.
Increase flow, clean pre-filter and screens inclerine and pH-cell

Empty Cl 2 5.7-9

In the GRANUDOS 10 the chlorine hopper empty slviscnot installed. Switch input bridged.

Empty pH 41-2 1
Acid container indicates empty. Change container fudl one.

Empty flocc 44-3 1
Flocculant container empty. Replace container wittll one.

Pressure GR 49-8 1

Pressure of supply water to GRANUDOS is too lowariaidos stops.

When taking in to operation the supply pressureadly too low. From works the switch pressurexed to
0.5 bar. After opening the switch cover, you caadpest the switch pressure to 0,2 bars. This shiogilthe
minimum.

See for pre-filter, maybe a supply valve has béen?s

Suction low 53-1 1

There is more water coming into the tank than eked away by the venturi.

Suction power of venturi is not enough: switch baldf flow switch in suction tube is at bottom obe.

By pressing the connecting hose from tank to tleticu tube the bobbin does not move, switch LEDhbur

- At installation: service pressure too low — caurressure too high. tubing faulty or too
small: take out orifice washer (13c) from uniotinel venturi.
- Booster pump performance too low — see pressuitslat para Installation — piping”.
Fit the supplied pressure gauge to inlet andceotdl check pressure situation.
- Particles inside venturi or at outlet nozzlelaghing tank (high possibility after installation)
- Suction tube and/or mixing cyclone are turbidchicium: acid dosing too low:
If there is still a little suction this can be #asleaned by pouring hydrochloric acid into
the suction cone of the tank.

Level high 4.7-5 1

Water level in the flushing tank high.

If suction power of venturi is O.K. switch boblmhflow switch in suction tube is at top of tuligy
pressing the supply hose to the suction tube thbih@oes down and switch LED burns. If looseneairgag
bobbin goes up quickly and switch LED goes out.

In this case there should be a fault in the flaptialve: check whether by moving the floater slowpyand
down the incoming water flow decreases or increaszdily. If so adjust water level by turning fleater
rod one turn right. If floating valve does not watlkeadily, fit a new valve diaphragm.

If suction is not sufficient, see above 8&uittion low’

level low 46-5 1
water level in the flushing tank is low.
- Suction power too high: fit an orifice washer¢L8f 5,5 mm inside union behind venturi.
- Supply water tubing is blocked
- Floating valve to tank is blocked
Cl 2 missing 564 1
chlorine missing switch is indicating at the pragradbuffer tank filling” no dosing chlorine. GRANUDS
switches off as obviously there is a problem atctfierine dosing technics.
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7.2 __Input switches to start special programmes (slwn as programme status — not as fault)

shock-disin 6.6-5 0 shock disinfection/high chlorination - not actwersion 8/03
off CCT 6.8-7 O Granudos switched off by the central control téchin
buffer 6.4-3 0 buffer tank empty switch to start filling of buffeank.

7.3  Software alarms

There are only allowed ranges for the setting afrallevels depending on the set points. Some aleams
be deactivated by setting a “0” instead of a vatuthe settings windows.

At soft ware alarms principally check the water figures free and combined chlorine and pH. If the shown
values are not correct, first calibrate / check the electrodes .

Redox high Indication for high free chlorine or good water bifya
If free chlorine indication at the display is hitglo, reduce dosing
performance of chlorine and/or set higher redornaliavel.. See
for better sampling water take off point. If chlwgiindication is
normal at set point, check free chlorine by DPDhuodtand adjust
the measuring system.
Check pH — may be too low — see para. 6.3
Redox low Indication for low free chlorine or poor watgrality
If free chlorine indication at the displaylasv too:
- fault on chlorine dosing technics
- check output voltage, test dosing by activatingpat for
chlorine dosing motor
- check pH — may be too high — see para. 6.3
Chlorine high - Chlorine dosing motor output faulty, dosing wherseispoint is
surpassed — use new electronic plate
- poor hydraulics in the pool can leed to unevistribution of
chlorine to the sampling water. Reduce dosing perémce at
increased basic dosing
Chlorine low - fault on chlorine dosing technics
- check output voltage, test dosing by activatingpat for
chlorine dosing motor dosing screw blocked osdeated
dosing nozzle blocked.
- poor hydraulics in the pool, clouds without ciercoming to
measuring water take out - inceedesing performance at
increased basic dosing
pH high acid dosing motor output or dosing pump/hose faulty
: check dosing function of acid pump by selectesf program for
acid pump. If pump runs, see whether an air buistdecked to
pump, if not examine the pump roller and pump htsal is OK,
choose lower set point for pH
pH low - aciddosing motor output faulty, dosing whereas settgsin
surpassed — use new electronic plate

7.4 Faults not indicated by monitoring switches

Overflow from tank too much at switch off 0(RBNUDOS

- switch bobbin of flow switch blocked on top sitwati

- sealing of switch bobbin faulty

- membrane of floating valve faulty

- supply pressure of an external booster pump too hig

- setin spring-loaded check valve in ell of floatiegve. Please make sure that because of
pressure drop you will need a pressure of at [&dsbar.
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8. Maintenance
It is strongly recommended that a regular mainteagammogramme is undertaken. Consult your
installer/supplier and take up a service/mainteaagreement. This way the machine will be
maintained in good operating condition. The maelshould be serviced at least once a year.

8.1 GRANUDOS functions

Minimum checks include the following items
- maintain the environment of the machine clean

- clean strainer if necessary — a poluted filter eawsvitation and consequently damage of the
booster pump.

For cleaning take out the complete filter and@lean the filter insert outside.

- pay attention to any noise of the pump: cavitatlmgrings — if so, contact your supplier

- check monthly for the acid pump whether the sprargso.k. If corrosion can be seen, change
the dosing hose. In any case change it once per yea

- monthly or with each new drum/filling up check ftion of all sensors i.e. water flow, level and
empty switches

- every 2 months clean the chlorine dosing screwndigle the hopper and take out dosing motor
with the screw, clean with a brush — do not useswat

- change membrane of floating valve once per year

- change seal of flow switch bobbin every ¥ year

- check once per year acid dosing valve — changs seal
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8.2 Measuring technics

8.2.1 Chlorine electrodes - Changing and cleaning

11 8a The chlorine sensor itself is the gold electrod® (8ith the contact tube. It
g is fitted into the stainless steel electrode hotd&(8b) with a flat joint
L gc  (8c). for cleaning or change if worn :

0]

- Pull out the push connector down and place it ¢oside to
a5 prevent water entering connectors.

- Screw out the electrode holder (8b) from the cell.

- Screw out the pressure screw Y2 (8d)

— &d - Now take the isolated contact tube and pull it out

- clean the electrode with alcohol and electrodendea

N

NN

Attention! The electrode cleaning liquid is a lightacid
Before fitting the gold electrode clean and dry itvell
Fit a new flat gasket and fill than the cavety withcleaning glass beads.

To change the reference electrode undo screw ctorraetd place it to side that it does not get wet.
cleaning of the electrode is technically not rsseey. In any situation do not wipe over the diaghr
to avoid scaling

8.2.2 pH-electrode

- At any circumstance avoid moisture getting into¢banection of the electrode. The electrode
will not function.

- Pay attention, that there is no air in the bottart pf the inner electrode. Remove air by shaking
it like a medical thermometer.

Attention! New electrodes are to be calibrated befe taken into service \

8.2.3 Redox- electrode

The redox-electrode is fabricated the same ashlogiice electrode

8.3 Taking out of service

- disconnect acid dosing hose (or use a new onardinst again)

- empty the dosing hopper, take out chlorine dosimgve, clean it thoroughly and store it at a dry
place

- clean all parts of GRANUDOS thoroughly, empty aliter containing parts as measuring cell,
pump, filter, mixing cyclon

- leave the GRANUDOS switchexh — use program status “off”

- clean the environment of the machine thoroughly.

If there is no risk of frost keep the electrodéthin the cell.
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9.

Base plate

9.1 Fuses, relays, transformers, amplifiers

Fuses
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F1 solenoid knocker mAT

F2 mains AT

F3 booster pump, (supply solenoid valve - option)3,15 AT

F4 solenoid valve buffer tank (option) 1,25 AT

F5 power output 24 VDC total 800 mAT

F6 chlorine dosing motor 315 mAT

F7 supply NT-SRGO2 internal 240 volt 1,25 AT

F8 transformers 3+4 for amplifiers 100 mAT

F9 control plate transformer 9 VAC 315 mAT
Relays

SSR. 1 solenoid knocker 240 v (solid state relay)
SSR 2 Solenoid valve buffer tank filling

Rel 1 reserve

Rel. 2 booster pump 240 v

Rel. 3 locking relay control chlorine

Rel. 4 locking relay control acid

Rel. 5 fault remote control non volt (normally open

Rel. 6 turn change chlorine dosing motor

Transformers

Trafo 1  power transformer 24VDC, 16 VA
Trafo 2 control plate transformer 9VAC
Trafo 3  amplifier pH, Redox

Trafo 4  amplifier chlorine, temperature
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9.2 Connecting table(The connectors nos. are printed on the plate btieveonnector)

Connectors 240 VAC 6 x5 mm

Connector SO01 Connector S02

1 Ph Supply 240v 1 Ph booster pump

2 N Supply240v 2 N booster pump

3 SL 3 SL

4 SL 4 SL

5 - 205 VDC knocker 5 N solenoid valve paraitebooster
6 + 205 VDC knocker 6 Ph solenoid valve paratidbooster

Connector S03 solenoid valve buffer tank filling

1 SL

2 N

3 Phase

Connector S04 Connector S05

Switches from dissolving system, empty switches

1-2 empty acid 1 - flow switch suction GR
3 -4 empty flocculant 2 + flow switch suctiGR
5-6 water level low 3 switch lead flewitch suction GR
5 -7 water level high 4 - chlorine missawitch
8 - 9 pressure switch supply 5 + chloringgimg switch
6 switch lead chlorine missing switch
7 Dbridge to conn. 9
8
9 bridge to conn. 7
Connector S06 Connector S07 - 24 VDC-dosing motors
1-2 flow switch measuring water 1 - ttlatant pump
3 -4 Dbuffer tank empty - filling 2 + floglant pump
5-6 Filter disinfection /shock chlorination 3
7 -8 Granudos off-CCT 4
9-10 fault remote (NO) 5 - dosing pumplac
(for low tension only!!) 6 + dosing ppracid

7 - heating nozzle
8 + heating nozzle
9 - dosing motor chlorine
10 + dosing motor chlorine

Detailed current diagram see last page!
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10. Spare Parts GRANUDOS 10 Top

Chlorine dosing

Acid dosing

Flocculant pump

Filter

Floating valve

Booster pump

Flow switch
assembly

Venturi

Cyclon
Control system

Electrodes

Designation

dosing hopper 5 kg
cover for dosing hopper GR 10
dosing motor PLG 30-12 rpm
motor holder PLG- d25
dosing screw d6/D19 GR10
dosing nozzle heated GR
knocker GR 10 complete
acid pump Sa complete
pump housing Sa
roller Sa
dosing hose 3.2x1,6 Sa
supply carbuoy lance
acid injection valve GR
repair set for acid valve
dosing hose 0,8x1,6Ph-Sa
other pump parts identically to acid pump
filter housing d75 GR
filter top with PVC ball valve d25
O-ring filter GR
cover control box GR10
floating valve d25 GR10 complete
membrane for floating valve
floater
level switch GR/PAK
booster pump Lo 2HMS3-A
slide ring seal complete -A
flow switch holder GR 2" — S14 US

flow switch GR/PAK ind. 18x1
flow switch bobbin ind. %2”"US
seal ring Vi 14/9 flow switch bobbin
connecting tube Si 10/2,5/180
venturi ¥2” GR/PAK complete
orifice washer for venturi
venturi-nozzle ¥2™
venturi-body with connector %2
mixing cyclon GR 10 Top
measuring / basic plate SRE-02
controller plate SRE-02
cover lid to Top Control
pH-electrode

chlorine-electrode %" Top SS-gold complete.

redox-electrode 2" complete.

ltem No.

12798
12353
13811
11541
12320
11556
12868
11628
12702
12609
12782
12523
11633
11636
13482

12746
12304
11258
10796
2916
11619
11621
10496
10657
12800
12729

11603
12730
11090
11565
11792
11594
12306
12305
13778
1378
13780
13779
10933
13782
11984
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11. Settings List - Protocol for taking into operéion

We recommend to write down all parameters setkaitganto operation

parameters set by factory] Parameters set at
taking into service

Optimum parameters
in service

User code 0000
Status Programm auto
Status Redox Indic. (only redox alarms)

Para. Chlorine

- performance test factory - 1000 g/h

- set value 0,5 mg/l

- p-range 0,2 mg/l

- alarm high 0,7 mg/l

- alarm low 0,2 mg/l

- dosing cycle 60 seconds

- dosing output 200 g/h

- base dosing 5%

- high dosing 500 g/h

- start up time 0 minutes (not active)
- dos. monitoring 0 minutes (not active)
Para. pH

- performance test factory 1000 mi/h

- set value 7,1 pH

- p-range 0,2

- alarm high 7,5 pH

- alarm low 6,8 pH

- dosing cycle 60 (see chlorine)

- dosing output 100 mi/h

- base dosing 5%

- high dosing 200 ml/h

- start up time 0 minutes (not active
- dos. monitoring 0 minutes (not active)

Para. Redox Alarms
- redox alarm high 900 mV
- redox alarm low 600 mV

Para. Redox control

- set value 750 mV
- p- range 100 mVv
- alarm high 800 mV
- alarm low 650 mV

Para. Flocculation

- Status floc on
- performance factory 105ml/h
- standard dos. rate 0,5 ml/m3

- circulation 50 m3/h
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Factory parameters Parameters Optimum parameter
taking into service in service
Para. Shock chlorination
- day, time Fr — 22 hour
- duration time 0 minutes
- high chlorination output output
Night dosing not active 08/03
- status off
- chlorine set value 0,3 mg/l
- floc. dos. reduction 20 %
- aktive at redox over 750 mV
- start time 20 hour
- end time 06 hour
Start delay 5 minutes
network not active
language not active
printer not active
Remarks:

Date place Fitter operator



