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GRANUDOS-45/100 Top MC

Dosing System for Calciumhypochlorit, Acid and
Flocculent complete with Auto-control System TopControl
MC
for Commercial Pools

Part 1: - Manual for Dosing equippment GRANUDOS
- Mounting, taking into service
- Fault analysis, Maintenance

(Part 2:) Manual for the Auto-controller TopControl MC
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SerieS NO......oooevvivieeee e COsbO.........ccoevvveeeeeiin, Date ofidety......................

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
isolate pump when backwashing.
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1. Function description of the dosing system GRANUDS 45/100 TOP

1.1 The features

- Measuring of free chlorine , pH-value, redox tenstemperature.

- Big red value displays.

- 4-lines-display for service guide, operated bylgéa®n turn key.

- Control and monitoring of all operational functions

- Proportional dosing control.

- Dosing control of dry chlorine by measuring freéocime or redox (ORP).

- Dosing of chlorine granulate directly from chemidalm by a dosing screw.

- Acid dosing by a peristaltic pump included.

- Dosing of flocculent by rpm controlled peristaltiomp. Control of the Floc dosing by
programming of the circulation flow rates.

- Filter backwash disinfection.

- Programmable shock chlorination.

- Night program with reduced set points for free dnk and flocculant

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

- Non-volt fault report.

- Interface RS485 for printer protocol, remote intdma
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1.2 Technical data GRANUDOS 45/100 Top

The GRANUDOS 45/100-TOP MC system comprises:

- Main vertical support with rotating drum carrier.

Autocontrol systentopControl MC.

Acid dosing equipment.
Dissolving system.

Measures / weight:

Floor space app. 60x70 cm
Height app. 150 cm
Weight app. 50 kg

Material:

Main vertical support and drum carrier:
Steel, powder coated .

Other parts: PVC, PE.

Sealings: viton.

Dosing performances:

Chlorine: 2000 g/h (GR 100: 4 kg/h).
Acid: 25 I/h  (GR100: 2,5 I/h).
Flocculent: 0,5 I/h.  (upto 31/h)

Booster pump:
Centrifugal pump 230 VAC / 0,33 kW

Dosing assembly for calcium hypochlorite granules.

4
4

|

Supply pressure: min.0,2 bar Legende
Counter pressure: 0 — 1,2 bar, depending ¢ 7 rap
2 2 Spannband
the supply pressure S ub,mg”
Water flow: app. 800 I/h 4 Dosiertrichier
5 Loseeinnichiung
6 Faflaufnahme

Power supply:
Power socket 230 VAC +/- 6%, IP 65

7

8

9
10
i1
12

Steuerung
Klemmgehduse
Typenschild
Standsdule
Arretierhebel
Saurepumpe

1.3 Vertical support with rotating drum carrier and autocontrol system

13
14
15
16
17
18

Scurekanister
Sauggamitur

Kugelhahn Zulayf m Filter
beheictes Ausfallrohr
Staubschutz
Pumpen-Schutzhaube

The rotating drum carrier assembly (6) is fixednte main vertical support (10). The chlorine drum (
is fixed on the carrier assembly (6) by 2 bandngla (2) and aetaining belt. The dosing hopper (3) is
fixed on the drum instead of the drum lid. The ieawith the drum is then turned through 180° t® th
dosing position. The drum carrier is locked by ltieker of the drum carrier (11). The peristalticmu
for the acid dosing (12) and the water supplyfitéth ball valve (inline strainer) (15) for the dster

pump are mounted at the vertical support too.

The autocontrol systeifopControl MC is mounted on the top of the vertical support. easuring
water is conveyed from the booster pump to theatapflows back to the bottom back into the water

cycle.
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1.4 Chlorine Dosing Assembly

; 15

—E=
— 10
12
7 \ 1
..=———-
1 el .
I Wzz.
13 // - ~ 16
14 Y8
10 dosing hopper 16 hopper cover
11 dosing motor 17 knocker
12 dosing screw 18 seal washer
13 motor holder 19 dosing hopper screw ring
14 dosing nozzle heated

15 drum empty switch with adjusting screwd 4ED

The chlorine dosing assembly consists of the ddsaomper (10), the dosing motor (11), the dosing
screw (12), the motor holder with the guidancetterscrew (13), the heated dosing nozzle PTFE
(14), a capacitive drum empty switch with adjustsegew and LED (15) and the hopper cover (16).
The dosing hopper is screwed onto the drum insté#ae drum lid.

The dosing screw (12) meters the chlorine throhghheated dosing nozzle (14) to the dissolving
system. A sticking of the granules to the dosingzi®is prevented due to the PTFE material the
nozzle is made of. Furthermore the nozzle is heatpdevent that the granules stick to the nozzle.
The knocker (17) knocks at the dosing hopper atyedesing to prevent a bridging of the granules.

The demanded dosing performance — adjusted tactwding pool — is adjusted at the auto-
controllerTopControl MC. The capacitive drum empty switch with adjustingescand LED (15)
detects if chlorine is left even through the wajlof the dosing hopper (reserve app. 1 kg).



WDT

operation manual GRANUDOS 45/100 TOP MC-(03/06 7125

The dosing is principally as to the following soie

30 seconds

A 4

<

m

A 4

A

dosing cycle

Adiustable from 30 seconds to 10 minutes

max dosing time acid - actual dosing time

max. dosing time chlorine

Maximum dosing time chlorine: 15 seconds
Maximum dosing time acid: 7,5 seconds
Pause time chlorine — acid: 4 seconds
Pause time acid — chlorine: 3,5 seconds

The dosing happens always within the first 30 sdsaf a dosing cycle. The dosing cycle can be set
in a range between 30 seconds and 10 minutes.dligglwere is a pause time of minimum 4 seconds
between the dosing of chlorine and acid (at masgirdpperformance). A simultaneous dosing of
chlorine and acid is prevented safely. Besidesltdsng cycle the necessary dosing performance for
the according pool size has to be set. Therefarendximum dosing performance is preset in the
menu according to the cycle (e.g. at 60 secondsx@%o of the total performance of the unit, e.g. at
240 seconds only 25%). If the given maximum dogiegormance is chosen as the demanded
dosing performance, the maximum dosing time ofeldoads in the “Auto” programme is also
available for the effective doing time (calculafesim the deviation of the actual value and the set
value). The acid dosing works accordingly.
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1.5 Acid dosing

The acid required either for pH-control and foracieng of the flushing, mixing and dosing system is
metered by the peristaltic pump to the flushingenata the dosing injector. As the cleaning procedu
is vital for the correct function of the completasihg assembly, chlorine dosing is stopped if évell
switch on the supply carboy lance indicates corta@mpty.

As acid use one on base of sulphuric acid (37 %h(lease do not use concentrated hydrochlorit aci
for this job as that penetrates the peristalticerarsd will destroy the pump head. Diluted hydroghlo
acid may be not strong enough for the neutralingob. Please note that using dry acid (sodium
bisulphate) 20% (= maximum concentration) is edeiveto a only 10% sulphuric acid.

Maximum dosing performance is app. 3 I/h and isasdor chlorine. The dosing cycle set for chloiige
valid for acid too.

S Pump housing .
— Roller Attention
Safety disc
: Dosing hose Do not twist the

Hose holder with tube dosing hose!
conn. 4x1:
suction
pressure
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1.6 Dissolving system

20 pressure switch 28 allocation rinsing water

21 floating valve 29 level control switch

22 flushing tank 30 union bush with washer nozzle
23 flushing tube 31 outlet ball valve d25

24 flow monitoring 32 supply connection d25 witltefr
25 venturi nozzle 33 fitting to connect pressuaage
26 circulation pump 34 overflow tube

27 cyclone mixing/dissolving chamber

The dissolving water is normally supplied from befor from behind the filteThere must be a
sufficient supply pressure to avoid dry running andor cavitation on the booster pump, at least
0.2 bar. The pump pressure is controlled by the presswiters (20) fitted on top of the pump. At a

pressure below the set switch pressure by suckirag at pressure drops the machine stopps, lamp 1
& 2 will burn. At works 1,5 bar is set.

The supply water is divided in the allocation rirvgsivater (28) at the discharge of the booster pump
(26), one way leading to the flushing tank (22§ ¢ther branch directed to the venturi nozzle (25),
where the water is sucked together with the dobedhicals out of the flushing tank. The supply
water flow is controlled by means of a floatingwaal(21) and a flow switch (24), the latter being
installed in the suction tube of the venturi. Ttiie chemicals and to ensure the complete
dissolving of the chlorine granules a cyclone mgxamamber (27) is fitted after the venturi.. To
ensure that chlorinand acid do not come into contact with each othéiné open tank part of the
dissolving assembly a sophisticated control systeimstalled:

metering of the two chemicals is regulated withgesubetween the metering intervals (para 3.7
“Adjusting dosing performance”).

power supply for chlorine and acid dosing motoes@nnected by a relay system so that only
one or none of them can get power (24VDC) and dbeenical.

flow switch (24) , level switch (29), pressure $ki(20) supervising water supply and flow

conditions. If any non-compliance with the givemilis occurs, the GRANUDOS will be
switched off.
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1.7 Flocculent dosing

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

The dosing performance is set in the menu by sgtitia circulation rate of the filter system in mé#d

the specific dosing rate of the chemical in ml/inéicculation. The dosing of flocculent works
independent of the function of measuring/dosingtdérine/acid.

2. The measuring system

2.1 The measuring water armature
The measuring water armature conists of: s
- Measuring water conncection with ball valve DN % (1 %
I

- Fine filter 300 p (3)
- Flow control (5)
- Measuring cell (11)

Measuring cell made d?lexiglas consists of 3 parts:
- Flow control cell with temperature sensor

- Measuring cell for free chlorine
- Measuring cell for pH-value and redox (ORP)

The measuring water flow is monitored by a reed@dwiThe flow bobbin (10a) is pushed upwards in
the flow control cell to the temperature sensaeditinto the top of the flow control cell. The reed
sensor is fitted simple pushed behind the tempezaensor in the flow cell. At low flow — the swhtc
bobbin goes down in the bore, “meas. water lowhdcated at the display and dosing is stopped.
When the Granudos is stopped to avoid uncontrekater flow through the open measuring cell a
spring loaded stop valve is fitted into the inlatan of the measuring cell holding app. 0,7 bampbup
pressure. A spring loaded pressure relief valwesiglled for the control (adjustment) of the
measuring water flow. At a switch-off of the urietvalve prevents an emptying of the measuring
water until a supply pressure of 1 bar.
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2.2 Measuring system for free chlorine

The measuring method for free chlorine works adogrtb the potentiostatic principle: .
Therefore the working electrode ENr. 8, gold) is loaded via a reference electroddE

a certain potential at which the chlorine chemiosédction on the gold surface is ZJ
optimised, so the influence of the reaction okotthemicals on the gold is minimised. = a
The measuring current flows between the workingtedele and the counter electrodg E

(both made of gold). The measuring current is lrge extent proportional to the

concentration of the hypochlorous acid. Disturbimfyiences by external chemicals are '
prevented to a large extent. By using 3 separatgrebes for the system a high

measuring stability is achieved.

Er Reference electrode

EA Working electrode

EG Counter electrode

I Measuring current

U Potential on Reference electrode

The working electrode £(8) consists of large-area gold round blank (8a t

inserted in the electrode holder (8b). This assgiistdcrewed from the
bottom into the measuring cell. Blue glass beadgendy the measuring
water are cleaning the surface of the gold eleetrdtie reference system
(12) made of an Ag/AgCI electrode with the ring4sba counter electrode
made of gold is screwed into the measuring cethfatove. This electrode
is marked by a yellow ring.

2.3 Ph-value

The pH electrode (13) is screwed into the right lsiomeasuring cell for pH and ORP from above.
High-class glass electrodes are used to ensuffe arsa long-term reliable measurement if the pH.

2.4 Redox voltage/ ORP .

The redox voltage is the relevant value to judgehygienic 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 voltage (mV} figher the redox voltage is, the
quicker any micro organisms are killed. The platinsurface of the electrode is
cleaned by glass beads as the gold electrode.

3
. 2

As the redox voltage is very dependent on thedhderine and the pH-value it can b
used very well to monitor these measurements. -

L)
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2.5 Temperature

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

2.6 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

2.7 Ball valve for test water

The test water for water analysis is taken fromidalkevalve behind the measuring cell.
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3. Installation of the GRANUDOS Top into the water circulation

3.1 Mounting the machine

For satisfactory water flow through the dissolvaygtem the supply pressure must be at least 0s2 Afr
low service pressure the counter pressure musivbgdo. Counter pressure and pressure loss iddbkieg
line should be as low as possible. At works the GIRBOS has been tested at following pressure
conditions without washer nozzle:

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 functiofl.we

If the GRANUDOS is not working well, measure thalrpressure conditions by means of the pressure
gauge supplied with at inlet and outlet of the GRANDS to measure the.

M esswazser
= Lisewasser

Hauptbecken

I 3
-‘M_“—“\_‘._J =i qJF
[’ | |'““—-—_.f[ Frischwsasser
Chlor .
Saure . | U 5
1 L o
Wdrme- —_—
| tauscher Uberlauf
i‘]’ becken
k r o
kL B —
e <7}
=+ =t | |
M Flodkung
s F’E
Filter Urmwi Iz-
pumps
V Lisewasser altemnativ il
<}

Schnittstelle
FC, Fernanzeige

Desinfektion Flackung
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3.2 Measuring water extraction/ flushing and diss®ing water

The right choice of the measuring water extracksovery important for the effective operation oéth
auto control system! The quality of the measuriregew should be very identical to the quality of the
pool water. Ensure that changes of the water quadih be measured / detected as fast as possible.
Measuring the chlorine concentration at the difiepossible tapping points in the circulation (afte
the circulation pumps, overflow water before thi&bee tank ) at different charge situations will
show the best possibility.

At new pool constructions the measuring water ghbel taken anyhow directly from the pool by a
bore through the wall. In this case the GRANUDOSIdde supplied directly from there. As to the
DIN 19643 this is stand of the art.

1. Taking the water directly from the pool: bore GBRANUDOS placing on short distance. The
high difference should be > 2 m to the pool wateel.

2. Taking the water from between circulation pumg #lter:
¥4* tapping, pay attention that the water istoo much falsified by time delay or fresh water i
the balance tank, never take it after a chemicsingo Check water quality first. If fresh water
supply does falsify the measuring water: stop dpsirthe time of fresh water supply plus 20
minutes by a time relay!

3. Taking the water from behind filter:
This water never is usable as measuring water, asbjissolving water. If the sissolving water is
take from behind filter, the measuring water muestaken from a suitable point. The measuring
water take off behind the booster pump must beodisected and the opening screwed by the 3/8

plug.

4. Dosing point after heat exchanger - a non retutvevaust be installed in the dosing tube.

5. Ensure that theapping/dosing points are free flowingand not blocked by scale or corrosion.

6. Pipe runs to be kept as short as possibl®VC-tubing 25 mm or hose 1”". For longer distance
or poor pressure conditions use bigger tubingo#fds are used do not kink them !!

7. Piping should not go up and dowras there could be formed “air bags” in the tulpngventing
free water flow with consequently damage of the punespecially at taking into operation.

8. Use high quality PVC ball valves %4".

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

10.Uberlaufstutzen einschrauben und vom Uberlauf zuttyGchlauch/Rohr verlegen.

3.3 Measuring water back flow

The measuring water flows back from the measuréligta the flushing tank and is so brpught back to
the circulation

3.4 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 works are only to be executed by authosed people.
Earth proved, Fl-protection switch installed? Are the potential free outputs really non volt?
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3.5 Flocculant
If the GRANUDOS Top is supplied with the flocculgnimp fit the injection valve ¥2” to the tapping
point as far as possible before the filter direbé§yore or behind the circulation pump. Do not kin&
tubing. If this happens, use a new one!

4. Taking the unit into operation

After piping is finished, open the ball valveslat tapping points and at GRANUDOS. Press floater of
floating valve inside the tank down to let watewflinto the flushing tank. When the flushing tagk i
half full switch on the GRANUDOS mains, the boogiamp of GRANUDOS should not run dry.

4.1 Setting the operation and dosing parameters

Take the attached list of settings and work throalfjkettings as indicated. We recommend to write
down all settings in this list for further discusss if needed.

To ensure correct dosing of the chemicals watev floough the flushing tank and measuring cell must
run in the correct way as described below, otherwu get 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 interruptions ad pump failures

4.2 Daeration 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-filté get's empty switch off the pump/machinedan
wait till the filter is full again, then switch aagain. On operation the filter must be and stalyoiul
water; a little air at top staying steadily does matter. The deaeration procedure can take someates
depending on the length of the supply tubing.

4.3 Adjusting the measuring water flow

The flow is adjusted so that the switch bobbirhi@ flow monitoring is pushed up and the glass beads
are rotating effectively in the chlorine cell aghe pH/redox cell. If measuring water flow is fow

and the switch bobbin falls downnéeas. water low is indicated at the display and dosing is swétth
off.

4.4 Water level in the flushing tank

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

4.5 Pressure switch of the booster pump

The installed pressure switch has a switch poitt&bar to protect the pump against cavitationolf
supply pressure or air is in the supply tubing,ghep will be switched off.

4.6 Water flow/suction performance of the venture

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 conditiminde filter system a nozzle is inserted in theon
(13c) behind the venturi. If water level in thekdands to run low or if switch bobbin is at toghdgut
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pump running (too high suction at the venturi -hhjigessure difference between tapping pointsthéit
nozzle with the 5,5 mm diameter hole you find ia pare parts kit. If the water level tends tohigh
and/or suction is too low — switch bobbin doesns# (too high counter pressure?) put in the 7 mm
nozzle or use without nozzle.

IPay attention to pressure conditions at back wash!!

4.7 Loading the Drum onto the Machine (25-50 kg pktic drum - ret. sketch p. 3)

Before carrying out any task involving chemicals tle operator should put on the relevant protective
clothing, at least for protection of eyes, breathig, skin and clothing i.e. goggles, respirator, gl@s and
apron. As the chemical can be compressed within thmnical drum by vibration on transport and this
could make problems at dosing, please roll the druron the floor before loading.

\ Before loading the drum ensure that the dissolvingystem cover is fitted \

1. Fitting of dosing hopper onto the drum:

a) Position the drum on the floor, adjacent to the
machine within comfortable reach of the hopper
cable i.e. do not strain the cable. The two handl
of the drum are sideward from your position.

b) Screw off the drum lid. Remove any plastic grot
from inside the drum.
C) Position the dosing hopper on the open drum s«

that the cable is coming on right side after
screwing the hopper onto the drum. Ensure that
the hopper screw ring fits well to the drum.

2 Ensure that the drum carrier is in the uprigtsifpan and
ready to receive the drum i.e. that it is lockedhis
position (locking device 7).

2. Load the drum, carefully, onto the drum carriethsat the
cable is on the right. This may be lifted manuéabiyt
ensure no injury to the back by lifting properly.

3. Ensure that the drum is standing upright and
symmetrically on the drum carrier, touching ther meals
being with the drum edge below the retaining rod.

3. Fix the drum securely in position using the drumdalamps. Adjust the clasp tension by adjusting
the nuts on the screwed end of the band clamp thecclamp clasps with the securing clips
provided so that they cannot open by itself.

4. Pull the hopper retaining belt from the rear toftie&t over the hopper cover and push the belt
clasps with the front belt together.

5. When you are absolutely certain that the drumrmli fixed in position and that the hopper is
firmly clamped to the drum THEN AND ONLY THEN - wrdk the drum carrier swivel lock (7) and
slowly rotate the drum and carrier left side thiod@0°. Care should be taken not to stretch or
entangle the cable joining the hopper to the cobog.

6. Lock the drum carrier in this position via the salilock (7).

7. The wind protection tube down in the flushing taoker is now to be positioned so that the heating
nozzle is app. 1 cm inside the tube.

8. The GRANUDOS is now in the dosing position.
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4.8 Acid and flocculant dosing pumps

The acid dosing pump mounted right side at the fframe is delivered with loose dosing hose to
prevent deformation on stock time. Push the hos#ehmto the blue housing and turn the roller
clockwise some times so that the hose is situated back in the housing. Then push the safetyatisc
the shaft and the pump cover —both in the smalldtieghed at the pump. Position the acid container
beside the GRANUDOS, open it and put the acid lamiceit. Set the “Test acid” programme. If no faul
indicates, the dosing pump must run and acid mustlve sucked up through the transparent suction
tube to the pump and further to the injection valeg/n at the bottom of the flushing tank.

As acid use one on base of sulphuric a8t 50 %). Do not use concentrated hydrochloric asithis
damages the peristaltic pump. Please note thag dsinacid (sodium bisulfate) 20% (= maximum
concentration) is equivalent to a 10% sulphuridaci

R == Pump housing

_—" Roller attention
[ / Safety disc

Dosing hose the hose may not

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

4.9 Setting the service parameters — see part 2tbe manual

If you want to use other settings as fixed at wairks strongly recommended to wright them dowrthe
parameters list last page of part 2 of the manual.

4.10 Test run / functions check

Test programmes see para 3.13 and 3.14 pages Zbafwt inputs and outputs.

After the test run do not forget to fit the cover m the flushing tank!




WDT operation manual GRANUDOS 45/100 TOP MC-(03/06 18/25

5. Calibration of the measuring systems

For calibration a code no. must not be used. Pieasle through the displayed advises. Here somergéne
remarks. Even the measuring systems are workingstable, the characteristics of sensors are chgngi
with time. By daily checks the measuring qualityrisnitored.

Please note, that the chemical check kits monigameasures are not exact, that there are systeiis d&
about +/- 0.2 at pH-Value and +/- 0,05-0.1 mgfire¢ chlorine possible. So calibration should drdydone
after repeated and higher deviatieapecially not at low values.

5.1 Calibration of pH-Electrode

There are 2 calibration programmes offered byTibgControl 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
o0 Worked through by the operators guide at the dyspease note, that the phenol red check
has a systems fault of +/- 0,2. Only the full lsedtion will indicate the true pH-value —
provided that the buffer solutions are ok.
o}
5.2 Calibration of free chlorine

There are 2 calibration programmes offered byTibgControl system:
- Quick calibration by using the DPD 1 indicatiomermally used
- calibration zero point

Please note following guide lines. Calibration oihithe DPD-check daily before the begin of pogi&oing:

- 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 meastautgwith DPD is 0,05-0,1 mg/Il . At a low free ohihe
value of e.g. 0,2 mg/l the relative fault would2&#50 % ! After coming up again with the free cierto 1
mg/l, the real free chlorine value could be themf 0,5 — 2 mg/l

5.3 Check of redox voltage

At normal pool operation the indicated values egfchlorine, pH and redox are in an equilibriureyth
show always the same relation. With free chlorifge®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 controlledytbiay
very constant. If redox indication changes templyr¢his is an indication for changes in real vedwf free
chlorine or pH or there is a change in the wagsittnent, e.g. flocculation, bad backwashing, eidirSt
check the free chlorine and pH and if they aréhalka check the redox as shown in the programntgislis
ok too check your water treatment.

If there are inconsistencies mostly the fault ithatpH-electrode even it can be calibrated nogmalthe
platinum electrode normally is very stable
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6. Faults and alarm identification and problems saling

All faults catched by a switch or sensor inputslhsalue alarms are identified and shown at tispldy in
the 4% line. Here is only the®ifault shown. Following faults are shown in a lisfiafter “click” on the cursor
before the fault indication. As all switches at GRANUDOS Top are normally open a fault is clearly
indicated by the (1) at the end of the line indiogt'closed”.

The faults or alarms must stay for at least 6 s@sd0 be recognised. If a fault/alarm vanishegdfjtthe
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 monitore

6.1 Faults indicated by monitoring switches

Flow meas-w

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

Empty Cl 2
Chlorine empty switch in the hopper indicates emptyim is empty or switch is faulty or must be atigal.

The empty indicatioloes not stophe dosing motor.

Empty pH
Acid container indicates empty. Change container fidl one. Possibly switch is faulty.

The empty indicationloes stopthe acid dosing .

Empty flocc
Flocculant container empty. Replace container withll one. Possibly switch is faulty

Pressure GR

Pressure of supply water to GRANUDOS is too lowariaidos stops.

When taking into operation the supply pressureadly too low. From works the switch pressure xedi to
1.5 bar. At normal supply conditions the pump staebch this pressure. If not water supply tubighiut,
air is in the tubing, pre-filter blocked.

Suction low

Suction power of venturi is not enough: switch balif flow switch in suction tube is at bottom obe. By
pressing the connecting hose from tank to the @uctibe the bobbin does not move, switch LED burns.

- At installation: service pressure too low — caurgressure too high. tubing faulty or too
small: take out orifice washer (13c) from uniotioel venturi.

- Booster pump performance too low — see presguits lat para 3. hstallation — piping”.
Fit the supplied pressure gauge to inlet andeotdl check pressure situation.

- Particles inside venturi or at outlet nozzlelaghing tank (high possibility after installation)

- Suction tube and/or mixing cyclone are turbidcchicium: acid dosing too low:
If there is still a little suction this can be iasleaned by pouring hydrochloric acid into the
suction cone of the tank.

- check acid dosing,

- dismantle the injector and clean it if necessary

Reinstall the switch bobbin of the flow switch with,feet upwards*”

- clean pre-filter
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Level high
Water level in the flushing tank high. There is marater coming into the tank than is sucked awayhe

venturi. If suction performance of the venturi ikOswitch bobbin of flow switch in suction tubedstop
of tube. By pressing the connecting hose to tlie@utube the bobbin goes down and switch LED buiin
loosened again, bobbin goes up quickly and switeD 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 increatslily. If so adjust water level by turning floater
rod one turn right. If floating valve does not watlkeadily, fit a new valve diaphragm.

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

Level low

water level in the flushing tank is low.

- Suction power too high: fit an orifice washersgb mm inside union behind venturi.
- Supply water tubing is blocked

Floating valve to tank is blocked, diaphragm faulty

Cl 2 missing
Chlorine missing switch is indicating at the pragrdbuffer tank filling” no dosing chlorine. GRANUDS

switches off as obviously there is a problem atdlerine dosing techniques.

6.2 Faults indicated by irreqular readings

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 figires free and combined chlorine and pH. If the
found values are not correct, first calibrate / chek the electrodes .

Redox high Indication for high free chlorine or good water lijya
If free chlorine indication at the display is higio, reduce dosing performance of
chlorine and/or set higher redox alarm level.. 8edetter sampling water take off
point. If chlorine indication is normal at set ppioheck free chlorine by DPD
method and adjust the measuring system.
Check pH — may be too low — see para. 6.3

Redox low Indication for low free chlorine or poor wateradjty
If free chlorine indication at the display isMdoo:
- 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 indicated too by reading 9,99
- Chlorine dosing motor output faulty, dosing wheeraet point is surpassed — use
new electronic plate
- poor hydraulics in the pool can lead to unevestrithution of chlorine to the
sampling water. Reduce dosing performance at isecehasic dosing
The higher the set value for free chlorine is chosethe greater the possibility
for this event may be.

Chlorine low - fault on chlorine dosing technics
- check output voltage, test dosing by activatingpat for
chlorine dosing motor dosing screw blocked or loteated dosing nozzle blocked.
- poor hydraulics in the pool, clouds without cli@r coming to measuring water
take out - increase dosing performance at increbasid dosing
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pH high

pH low

dyn. DOS alarm Cl

acid dosing motor output or dosing pump/hose faulty

check dosing function of acid pump by selecteg program for acid pump. If
pump runs, see whether an air bubble is suckedngppif not examine the pump
roller and pump hose. If all is OK, choose lowedrment for pH

aciddosing motor output faulty, dosing whereas settdsisurpassed — use new
electronic plate

The TopControl MC consist of a dynamic dosing time monitoring. Teadings
are monitored periodicallyitne monitoring) and compared with the reading of the
cycle before. If there is no change of the readiiggered by the dosing of chlorine
(in the right direction® reading is higher than before) a cycle counteeizreased
by one ¢ycle monitoring). If the cycle counter is zero, an alarm is perfed, the
chlorine dosing stops and an alarm messdge DOS alarm Cl) is shown in the
bottom line.

6.3 Faults not indicated by monitoring switches

Overflow from tank too much at switch off of GRANUDOS
- switch bobbin of flow switch blocked on top sitwati

- sealing of switch bobbin faulty

- diaphragm of floating valve faulty

- supply pressure of an external booster pump too hig
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7. Maintenance / taking out of service

It is strongly recommended that a regular maintenage programme is undertaken. Consult your
installer/supplier and take up a service/maintenane agreement. This way the machine will be
maintained in good operating condition. The machia should be serviced at least once a year.

7.1 GRANUDOS functions

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

- clean strainer if necessary — a polluted filtersesucavitations and consequently damage of the
booster pump.

For cleaning take out the complete filter and cleaithe filter insert outside.

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

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

- 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 diaphragm of floating valve once per year

- change seal of flow switch bobbin every ¥ year

- check once per year acid dosing valve — changs seal

7.2 Autocontrol system/ exchange of the electrodeséaning

7.2.1 Chlorine electrodes

11 8a

=8¢ The chlorine sensor itself is the gold electrod® (8ith the contact tube. It
—8c s fitted into the stainless steel electrode hotdée(8b) with a flat joint (8c).
for cleaning or change if worn :

|55 - Pull out the push connector down and place it éositle to
prevent water entering connectors.
- Screw out the electrode holder (8b) from the cell.
8d - Screw out the pressure screw Y2 (8d)
- Now take the isolated contact tube and pull it out
- clean the electrode with alcohol and electrodendea

N

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

To change the reference electrode undo screw ctorraend 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.
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7.2.2 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 bott@nrt pf the inner electrode. Remove air by shaking
it like a medical thermometer.

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

7.2.3 Redox- electrode

The redox-electrode is fabricated the same as thélorine electrode.

7.3 Taking out of service

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

- empty the dosing hopper, take out chlorine dosangvs, 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 cyclone

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

- clean the environment of the machine thoroughly.

- If there is no risk of frost keep the electrodethuai the cell.

If frost is to be feard of dry all water leadindping. Take out the glass electrodes from the méaagur
cell and push on the protection cap, filled witeottolyte. If this is done the electrodes are ready
service at once at new taken into service. If taeteodes are stored dry, the electrodes needdpp.
hours being in electrolyte to be ready for goodiser

Let the GRANUDOS switched on beeing out of sertcavoid condensation inside the control
housing.

The maintenance jobs are listed on page 23. ttosgly recommended that a regular maintenance
programme is undertaken. Consult your installepgapand take up a service/maintenance agreement.
This way the machine will be maintained in goodragiag condition.

Please note! At new taking into service please loto the para ,4. Start*
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8. Spare parts list GR 45/100 TOP

Chlorine dosing

Acid dosing

Flocculant pump

Filter

Floating valve

Booster pump

Flow switch
assembly

Venturi

Cyclon
Control system

Electrodes

Designation

dosing hopper (different types equest)
cover for dosing hopper GR 45
dosing motor PLG 30-35 (GR 45)
dosing motor PLG 30-60 (GR100)
dosing screw d6/D26
dosing nozzle heated GR
knocker GR 45 complete
acid pump Sa complete
pump housing Sa
roller Sa
dosing hose 4,8x1,6 Sa
supply carbuoy lance
acid injection valve GR
repair set for acid injection valve 3/8”-KFa
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
floating valve d25 GRA45 complete
membrane for floating valve
floater
level switch GR/PAK
booster pump Lo 2HMS3-A
slide ring seal complete -A
Set of ball bearings
flow switch holder GR %2 — S14 US

flow switch GR/PAK ind. 18x1
flow switch bobbin ind. %2""US
seal ring Vi 14/8,7 flow switch bobbin
connecting hose Si 10/2,5/180
venturi ¥2” GR/PAK complete
orifice washer for venturi (set)
venturi-nozzle ¥2™
venturi-body with connector %2
mixing cyclon GR 45-6
measuring / basic plate TopControl MC
controller plate TopControl MC
Power plate TopControl
mains switch GR

pH-electrode
chlorine-electrode %" gold insert with seal
reference/counter electrode TopControl MC
redox-electrode ¥2” complete.

Code No.

12866
11676
11546
11550
11556
11558
11628
14140
12609
13414
12523
15099
1476
13482

12746
12304
11258
17006
16367
11621
10496
10657
12800
16243
12729

11603
12730
15801
11565
11792
11594
12306
12305
11612
18104
18105
15083
11338
10933
17957
17179
11984
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9. Maintenance List GRANUDOS 10/45/100 Top

L 1T o U SPUEPPP
GRANUDOS-TYPE: . uiiieiieeeeeeeeeetiiireereeee e e e e e e e snvnnnees SErES NO....cceeeveciii e,
Maintenance executed by ...............oo i, date: ..

This has to be done l This was necessary too |
1 Dissolving system

1.1 check level switch: OK 11 change switch [1]
12 check pressure switch: OK [1 change switch [1]
13 check flow switch: OK [1 change switch [1]
1.4 cleaning flow switch bobbin, fit new seal [] change bobbin []
15 change diaphragm of floating valve []

1.6 check function floating valve OK 11 adjust water level [1]
17 check connecting hose tank-flow switch holder [ ] change if brittle []
1.8 check pump end plate (at Calpeda pump only) [ ] change pump end plate [1]
1.9 check tightness of pump OK 11 new slide ring seal []
1.10 check ball bearings: is it noisy? OK 1] new bearings [1]
1.11  clean pre-filter, if polluted L[]

2 Dosing chlorine

2.1 check function heating nozzle: OK 11 change nozzle []
2.2 check function empty switch: OK 11 change switch [1]
2.3 check dosing screw, clean it dry OK 1] change screw []
2.4 check power dosing motor: OK 11 change motor []
2.5 change sealing of dosing motor []

2.6 check clamp bands and safety belt [] change [1]
3 Dosing acid

3.1 check function empty switch: OK LL change empty switch [1]
3.2 check function dosing pump OK [] change pump []
3.3 change dosing hose L1 change roller [1]
34 change acid valve insert L1

4 Measuring cell — calibration of the electrodes — see manual 2

5 Additional jobs

5.1 clean GRANUDOS carefully: [1]

5.2 clean environment of the GRANUDOS [1]



