10

15

20

25

30

35

CONTROL SYSTEM FOR A PUWP Technical field of the
I nvention The present invention relates generally to
woheosfiselrd O f punps, and nore specif ically . PO®SE2006/000710
present invention relates to punps conprising variable
frequency drive neans. Furthernore, the present
invention also relates to a nethod for operating 'such
punps. Background of the Invention and Prior Art Punps
COVIMROLS iISYG T Edr iFall @ PUejuency drive nmeans, such as
sewage punps, drai nage punps and de-watering punps as
wel | as subner5|ble punps for exanpl e, are comonly
Tgsaa 5 g R CUFHOR ng applications such

as i @reee%@aah%enwebhsmeqhteen@bhee%u9@ %bt%%e‘¥ield
t other applications. léryIt subner si ble S are
u

CSubEPSed 2N GPEY 6Peﬁ&fﬂ PﬁgPFSﬁﬁnﬁe%P &§

reilae oty wn@psthempaﬁelmq @B&ﬂ@b&@nf&ﬁ@uﬁh@@ idmr 1ate
S robI ac red wi_th puy

enec’raltf%'tret mg A gu %ﬁg %Ig% uglfll e%ElOErP}€8|ar %tes to
asme¢@wwed0§n@pemgt@perauphnpuwpﬁch means that the

punps sucks partly liquid and partly air. This is.due
to the fact t hat the Iqu|d IeveI ‘has fallen below the

A h B A GlA A 'I‘A‘G n'pIo Start

SUCk@@ﬁ$@abbhﬁr@b&ngF&@&thD% &eeQﬂenb@edeqwe o,
| onger productive and uses ener unnecessarl y. Vit er

SECRY 25 SFYPHS PH™PPhe WPAPAGSSR SoA"h SRy ARSI Nehd
ppmpmlebewewulbsbegbmemelbeEtbem@nd docu atlaaié i, n atriee

f S .
CBERL, 2 SpEpBHR 5o gt BR0, 85 08 MR B R one
sﬁy@r@@Ia@smlaﬁagcabeétextwel&eara@nCPnetmmgeub@rsuﬂﬂe

Ao§“%%'%%h%QVﬁbp1£BSt§%ﬁES N%E&alI@'SshB%%&%%bﬂ%epumps are
npi ng contributes in a_sign i ficant way t

Suﬁ@@é§§§voWhPHéY09érBPFtéﬁerQFFﬁﬁgcé§P§ Qﬁrﬂﬁéspﬁﬁptlme

bbﬁha@%bhlﬂheythké enObpegae@ehabhanwﬁem damage otffe state.
overheatin [

t i)
P! A BEPBhEN P h eGP P CEanGTLF Cofid ShnPEnBo i general
apdobli¢éin ssbnsossplsuphmas Levekrswctiches, iar ecused.letd

sﬁ%giggtgﬁeggﬁkgnte%ﬁhcﬂﬁRQEHS that the pumps sucks
partly liquid and partly air. This is due to the fact

that the liquid level has fallen below the required level
of the pump causing the pump to start sucking partly air.
From this moment the pump is no longer productive and
uses energy unneceesarily. Water silt.reﬁaihs in the
mining shaft or in the well and particles will begin to
settle and accumulate in the hydraulics of the pump. As
long as the pump is in thiS'snorihg state, those pért—
icles remain at the hydféulics and cause extra wear on

the impeller, the suction cover, the seals, etc. This

 ineffective pumping contributes in a significant way to

the increase of the overall operating costs of the pump.
In addition, this snoring operation may damage the pump
motor dué to overheating. In certain applications, in
order to overcocme this snoring problem, seneors, such as
level switches, are used to sense the fluid level within

the well. However, these level sensors may, for example,
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the well. However, these |level sensors may, for
exanpl e, be bl ocked or be subjected to a | evel shift

wdueostie7a7col | i sion with subjects in the fl ui dremsB286/000710

a tree branch, and will thus in such a case deliver an
erroneous signal. US 6,481,923 to Struthers, present a
punp system addressing a part of the abovenentioned
probl em Even though this punp system conprises

varh addlesd r e uencultdid e dreian S | Tewak eshiise dlfe anetder
{?iﬁfé&oﬂm§£%§j%&%ﬁg%égnlﬂftﬁ$elhkﬂyl level l%é%

OW a prese as a €o ement o 1%V
mm@me@HWQbrw%@lry sudh 2 pLage siyesl:e\rﬁ:demc;et:smmeous
dhgte is a sudden increase in the speed of the notor
or~ a sudden dro7o of the nmotor torque. Said operation
of tH& ot Bt i & hom o8t RE Sy RGN e chriIER P YR he

A2 088 Pilg | 4 Nhaextenditeg dyoraidie matddad ool T@guUeneyn

G 0TS it AR e A (T S e TR

dlrﬂor@awmﬂ thenspeediad ahemptler icosion, ndeheystem
ddalt not {&g%@pﬁ% tfae%clhafggih A5k rgdtg@ééeoal Pho Y as

runni ng er case, punp system
3 CORLEIARE tiep dereedh T4 HHe At g &g cize i ghthis pump

SROUGh d O e PR ORSIAH O WP LRI tirirddie PUHMshe speed
Qs)]#nt(e in this state there cannoé 3 a sudden i ncrease

It & RO £ ﬁ“‘?ﬁ% rqiyf. Said
cm)atmitjtcﬁ‘[ que. tkﬁwarceim; itshenquiirpomdd oy un eisa@r connected

oveffke%@béﬁ g%tlhnrfct'exﬁetn 3 S dched of f du

I Ng, Funt erls E of" geat |ng
Terquoarsty dsiregetkansan hmm,h%prmwat iHnss vesiuc e beiss tihenp

AROVEG: B pned. o Lhe F?ti@éd%%‘?{t%tg% d%e ae%‘zé‘élsce when the

environnment and thus t

gperense iaf dhermeddemnt M&F it g ey dthe system
nieat! HES St @ gnihe Ptlh@ deathC oy espangds do:tdie hei @by

t he punm, . ag| po , Is able to lift a given,
THISHLS 61 | UG o Po i T e, e BT & Sl oto
reott mmltmmw vef ithe mﬁtceai e'[dam tihe Hiigte e&&:ugﬂ'h@or

gﬁeﬁﬁﬁéﬁlqﬁﬁg %Qﬁ%% o ﬁH t%ﬁ%%?”ﬂh'@%ﬁ

state there cannot be a sudden 1ncrease of the speed of

the motor or a sudden drop of the motor torgue. Thereby,

‘the pump will run for a considerable time until it is

switched off due to overheating, and the pump runs the
risk of getting seriously damaged.

In many applications, such as the above-mentioned,
the pump operates in a dynamic environment and thus the
pump should be able to operate in an efficient way in |
large range of head/pressure. The pump head correspoﬁds
to the height the pump, using a given power, is able to
lift a given amount of liquid, for example, water, see
Fig. 3 where a typical pump curve is indicated by the
line 30.. The degree of utilization of the power of the
pump may be reduced at low flows (Q). Thus, it would be
an advantage to have a pump being able to pump at a high
(or increased) degree of utilization of the power of the

pump also at lower flows.
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an advantage to have a punp being able to punp at a
hi gh (or increased) degree of utilization of the power
wohoddhs7panp al so at | ower flows. Anot her probl earsg2006/000710
frequent occurrence, especially when the punp has been
in an- off-state for quite & long period of tine, is
cl ogging of the intake and/or the inpeller, which is
caused nmainly by particles in the fluid that sedi nent
at t heoithtakerabldemnofhéreapehtepcandrburkd sspecially

*raav' g a f%' a&q' V%é bhhﬁkaﬁr o#eLid6angHhe LRAGK. aTllb%g
turn a arge startlng torgllée of

ppmnpdn@ﬁotlmglreQUpﬁ@QgFﬁgopéeF beo iphPkPafBRE © e

i ?%@Ltl'e'}g Qh 1lRe iRUBRusBRehbehl yObtye Pagti@lelUdn the

arting torque is even.requi r% in orderhﬁol%}%&HeEh%nd
fﬂ@ﬂ&tﬁ@@taﬁ§ W@nﬁDPGrtﬁﬁslpga & 6REr APed St HPTARSHuM
b‘iﬁ'l‘aiu%ld_lﬂ Ihrégrlalgs agmief latane lgethdd kobrt iswd.idTigonsis—

R T s N
taal?rcpm‘ef <&t afre foompamodog per |r@@1ue\r@ﬁi énrrﬁ&-”drﬁfmtﬁ drtitigte

h
t%las o agiq}flr?g%tfal ficCRALgn 18 $3RE 112 S UQFLeRS @S ke rRiTD

I n a ddition, a pu Y
slesy iy dlasgyed l@uremq?@ mw%@ fidy Ol qux% vt kne

r%&?:lrtﬂlgnesarﬁ"%%d ndte? the iteld eperBies] dthe maximum
reltability of puynps qperated i.n su

YOG AL BTN 1 g §i§'chcc§b5%%§![ o fumes
1@@%1 it S wihkeroy, dnsl addressed s cthehupsmm ainah ler
wever  this r
\lﬁbep nﬁtorrfot%@’ ¢ o %%&‘gbvglr#slsgjeéerrp t)(;orfr]!:il nsga%t@éj for
hlaing e xpiLerp e@fclaog@efdm%rsét%?’féé}%énﬁqq@f mgy not be
éﬁ%ﬂ%&?&%ﬁ?lﬁhigdﬂﬁ'Hgégé LAyt Higd e ek finm giyven

the notor, the punp systemw./l|l |ower th
@p%?éw@f Fheadfbiteotand AFh&Sarfe 39 e | TR ‘f%lng
+Heuen9f Aaecantalie mwpdarigles Hielkddnistd oclget a

oo e D M o B ror i ! such
dﬂdik@hﬁﬁﬁﬁhrxﬁlluhant may | ead to danmages of the :

| npelAboveme 164 Jpel lpq{mpses%}stél@eac%gﬂ%ilws&@%s €§ 481,973
to Struthers, is addressed to this problem as well.
However, this method is erroneously directed to keep the
motor running even if it is determined that the pump is
clogged. More precisely, if an unacceptably high motor
‘torque is detected for a given speed of the motor, the
pump system will lower the speed of the motor and at the
same time increase the level of acceptable motor torque.
The aim is to get a stronger pump which is able to over-
come the strength of the solid matter, but a stronger
motor combined with a hard pollutant may lead to damages
of the impeller, the impeller seat, the pump housing”
etc.

Another known problem with pumps comprising conven-
tional variable frequency drive means, is that the latter
is usually mounted distant from the pump at a dry loca-
tion above ground. More precisely, this necessitates a

long power cable leading from the variable frequency
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Anot her known problem w th punps conpri sing
conventional variable frequency drive neans, is that

woheodliatt7er i s usually nounted di stant from t heCpSER08D00710

a dry loca tion above ground. More precisely, this
necessitates a long power cable |eading fromthe

vari abl e frequencydrive neans to the notor of the
punp, which for conven tional variable frequency drive

dEeians ehd esulithd mogevercs pheblens Wuhich for conven-
el ect.ronagnet.i c i nterferenge. | qQvenent.jon us
G SRS Ao s Bl R st e
FeeETs: i aimlentse ovivitt leile athenagms oas iimf.emfgeence . In
SRIRGI LR ég af & gaonectef dia-Jdie /IOt Mhe ROV EMEIe

the operation the variable frequency drive neans In
RuRaIeiEe dlvadWmeadd i safeited M7 tHE! At RamR terping,
Mg e BAIGT .onVl N Ry doRard dte e O RERUSIARET atHOh-

of the variable freqt drive ans. Thus, there is
T e i PTG gui Vi G U Sortrigre Means
Irettiods faarsecdt raglvansg ISUET feqietp byn tdre éfdateicemnitt e

i es t to i 0 t [ 4
2o (R ERER NP TP e a0 Y o
gree oy} ledtl eoff negpignass et vienv@sttison is to pro vide an

| DT OMBLL DU JRUNP 3 QIR 1AC e G U Ghinid R ard
conputer program a _control device for such a punp and
AR o tEsHt msTHaTy S FoR B 281 SitRfp S yRitEsln an
d ¥ iy eeftf ivd et iy aWddttr espesie oy PO EARAGHT Yardd the
%aréhﬁ] qufqgﬁd. Anot her obj ect of the present

' ist ﬁmﬁymﬁ'de an i nmproved punp, a punp

system i ncl udi ng such a punp, a conputer program a

SO Qle < dayliGe | A $HEN 53 %@10%“3 met hods f or

stems in an
ef fi ditert, v wWiedtefedthe rarardy ievienddmt iigh.to pro-
AN her i@@dﬁﬁtegofp&@e, RY (‘fﬁﬁ@}t éﬁ}/@éﬁl{ 'iﬁ&hﬁiiﬁ%%ﬁﬁﬁﬁ de
an i nproved punp, a punp systemincludi,ng such a .
R, 2 CBIpHSET REC6dPam Za OB Fevie TuT Siidh &
D sy ethess. foar ceertnod1liingg ssitth A gud aardl g

systems in an efficient way with respect to pump capacity
at varying pump head.

Another object of the present invention is to pro-
vide an improved pump, a pump system including such a
pump, a computer program, a control device for such a
pump and methods for éontrolling such a pump and pump
systems in an efficient way with respéct to energy con-
sumption.

Another object of the present invention is to pro-
vide an improved pump, a pump system including such . a
pump, a computer program, a control device for such a
pump and methods for controlling such a pump and pump
systems in an efficient way with respect to durability of
the pump. '

It is a further object of the present invention to
provide an improved'pump, pump system including such a
pump, a computer program, a control device for such a
pump and a method for controlling such a pump and pump
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systens in an efficient way with respect to durability
of the punp. It is a further object of the present

wonueni7on to provide an inproved punp, punp SPETSHER006/000710

i ncludi ng such a punp, a conputer program a control
device for such a punp and anethod for controlling
such a punp and punpsystens in a manner that reduces
the wear of the punp and extends the punp life. It is
st st ¢maniot hee mapbjeacttioft ttesipreass erite iwpssntadelte pump and
Provi se %nﬁm%é) \ﬁdfeoun'p, punp systemincluding such a

r

punp, %ram a control device for such a

punp Hhd % StHo @ gm0 R s 9 RE Silth RESRART drity gnirgen

15Y S350 d e AN @MH TR, il Bt aYindtudish eéuch a
anot her obje t of the present inventjon to provi an

Rifgtoved I iRP e @ i FRA YR NG SUSHE op‘hrﬁ)uc

oo W red apmcﬁj:rrmai malxlc:wmdoldlemg:esdcm &s aimpa athHFLﬁﬁ;d
ug unp systens

LT O SOOI AU A PUIR A, PUTE Y

I'n"an efficien Irespec relia bility
as welll s yedl |aamtlhetly sty adperte ivreseSTHesiwantion to

ﬂa\ﬁfd@mrﬁq&np%ro%e%p hgyed p%&prs%t% Q A& PHEFeNch a

i nvention by providing an’i nproved punp, punp system
HHE udt @Wrapé’iﬂﬁ?anh Corfpiteio pryriad fid SHEthadls
ﬁlﬁﬂip GOTY rz0hleithg s Uy a:d@wmala_rldugommastpﬁﬁ?@ had Ramp
f eat.ures d ned Ny t he i,ndependent ai
PR o SRS ta e et b GEP A o trnrelia-
}:mllautms as lweltlhesc ortlextb idfi tiyhelypriege mtpamaveidri.on, t he
term kpéjs@ja%%e%@helrs o%ﬁf '&e% S tﬁﬁe%@eacsco d:Lng to the

revol ut| ons per tine e punp. Accor
Friesantasipeentaont ﬁve' mr@éfémlnm@éntumwvetdw e:ruenp ,s pump

dydndetha BhBOd fOr O0RRERL,T RY AR :C YWY JrHMI Fhd

rmtor and vari abl e _frequency drive neans, the latter

SRS GO TS 1ddmer SUFhé SPBPaEGh OFR 1Y SRATST
l‘.bi}’V:Lbﬁ_:j NheC GRAECHEES e fSaled Mol aheanthdep e deerdes] Liafd e

St Rk B R LA S S B e
ey

In the context of the present invention, the term

“pump speed” is defined as the numbers of revolutions per
time unit of the pump.

According. to a first‘aspect of the present invent-
tion, there is provided a methbd for operating a pump
comprising a motor and variable fregquency drive means,
the latter being arranged to control the operation of the
motor by being connected to said motor and to a feeder
cable of the pump, the variable frequency drive means
cdmprising a rectifier, an inverter and a DC link exten-
ding therebetween, furthermore the pump is operatively
connected to a control device. The method comprises the
steps of:

- obtaining values of operating parameters of the pump
indicating pump conditions, by means of sensihg means,
which is comprised in said variable frequency drive means

and which is operatively connected to said DC link,
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di ng therebetween, furthernore the punp is operatively
connected to a control device. The nethod conprises

woheossi3eps of : - obtai ning val ues of operati ngPCT/SE2006/000710

paranmeters of the punp indicating punp conditions, by
means of sensing means, whicdh is conprised in said

vari abl e frequency drive neans and which is

operatively connected to said DC |link,- comunicating
~Saiahmalives iofy epedatviaig gpacadimeers: Himgmptatreimedrd b | ferom
L PHENan A 'f\{:%ﬁg%%%% Kile nfQR Qo R omiror device,

termning b ans-o ﬁhe contr ol deV|ce iIf a pre
detedreEmHed-reondi FiegR s € (b 1qced ueds g vdiessdifd 2 pre-

dmi@zﬁ@;éd@dﬁ@&tgfono Rer &HJ1Fd 1NVAMRLRIS ondRGid obtained
mmuni cating instructions fromthe control - device to

W S aPE TRFd e A 3B NFE Sre @< based on the
—f@dﬁﬁmﬂﬁmﬁuﬁ;saBdnmuummmrmnunﬂﬂmnmdnmmﬂ|demmﬁ£mo

et A Sr:l.a let %e%%gl%tv gﬁﬂrs_:LQrfeAC%%nggot Y ser(]i %%Cocrh%a%e_l_fil—
H@m‘eﬁf @faudw@rﬁﬁ@i@lmlunmﬁemqmdgwmr é—nl @rme@vwdved:@trol '

FANged otfo the AReIA! 6 I RGERIANGA tH il & un mp
a ovenentioned nmethod. According to a third aspect "o

Relidiedent i nventtion, there is provided a conputer
pr OgrEyBHAAGC t ol @a@e@@rﬁ e it ERIHE @re@ediwlﬂra}ent—

(G GG hETRELRBE G ROEORATHE GBS (e T FE AL
aafcdrvanpree senth mmEemquemMMM1dna§(mmmmmhr program
prOd;iﬁc‘ 'x%lnt‘é“tg”ta]tﬁ%ﬁ%‘é QAR Ge {é%“e%re%w%n%r?c—

f our aspec € presen | nventt 1 ONn
terasvi dédne punproydten GomorPsitey @rwrr@na@crmddicrtg hapd-

d1e serend asRes ? ofe %h%ﬂdTﬂﬁﬁ'é&ﬁnﬁ@ﬁoﬁ@ﬁﬂlé‘Jlﬁ%lu—
further aspect o present invention, there

T ISR R o EPE g lee s ot Bihe THR0Gr ey Mgk OF

SReryl mspecthefl ftifket I%Ns@@dto@f s prickernpr dsadntion
Lnhventi on _the f obtalnlng al ues

i of
BT Ao o aRs §rSsrn s Rl din rarmey R, e

deomitdenuously from the vari abl e frequency drlve
According to a fourth aspect of the preseﬁt invent-
tion, there is provided a pump system comprising a pump
according to the second aspect of the invention.
According to a further aspect of the present inven-'
tion, there is provided a control device for a pump
according to the second aspect of the invention.
' Thus, the present invention is based on the idea of
obtaining values of operating parameters of the pump sub-

stantially continuously from the variable freguency drive

‘means, which operating parameters indicate pump condi-

tions and which are measured in an easy and inexpensive
way and at the same time with high accuracy; and control-
ling the variable frequency drive means based on the
obtained values of operating parameters, wherein the ope-
ration of the motor is adjusted in accordance with said
pump conditions. Thereby, the pump is operated in an
efficient way with respect to output capacity at varying

floWs, energy consumption and durability of the pump.
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nmeans, which operating paraneters indicate punp cond
tions and which are neasured in an easy and

woneospiengrve way and at the sane tinme wth hi gRCT/SE2006/000710

accuracy; and control ling the variable frequency
drive neans based on the obt4ined val ues of operating
paraneters, wherein the operation of the notor is
adjusted in accordance with said punp conditions .
Mﬁnaaﬂgﬁ,tdnmqauq@d:wamnﬂqﬁ(aﬁd mrap effhtal entchways Wilteh
9ek, L0, PUERUL G %a‘i' ty:e%c\é%f yichg Ealu%ﬁz’ll%erc%}ﬁ be

c nsunptlgglaﬁ@ uraf |ty 1ésp over smceEi
PHEeENMSS & pdep [51 hajic g m%rﬁrﬁﬁéqnerrwre
fidre wRalrtyJ1educethe al WA b mokie a@ endadipie
fDue to the fact that a Epfo i on r i red f?! t@; _
gj&&%%fiﬁlﬁ? siV1113 ar‘nzSl o1 H?%if;&ﬁh V&g oL bl re
eane ieardy, i Ve rREarsnad eliaiored eome@harwarla e
f
2 MENCLIRARS, NQBLEIY SEISOREA! O S [ioent

Accor 0 “a pre
ummq;m thiee cseradtlingy PeareaRteaIss maay Hise: tthi@e OoC link

v'dl“&'&%obtﬁg;%eoﬁratﬂ%b\i%r 'f%%'@efnrc%q UG Hea¥&,MeaRs pe
current of the variable frequency drive

Iigdn cunnesits ped st Verd ahdtot resienky IGRFe Bipamgandhe
s@feetdWQ:&e t0Re modldr)g oria&alr@euqn@ 1y pewers off e Jitdie-
e tor ue of the ?Ptor ég;Fﬁg sui.t abl u ntltles

&P YRt 4l H‘%’eﬁr erPéd "S5 di é’frq[% of
tghreesre:tton nwentothrer tshd tepdrt cofandriy iesnmayg bef ddter-

gy is determ ned based of the obtained val ues of
operating paraneters, e.g. the power of the notor at

di f f dmerst Prster repk cabosimensmpdr édenipiesgnt invention,
e deiefmoredikehenence wal l&%e ;pfunipt ilsS deleenliiR based

that the power  of _the notor wer than the predeter
viedvss, oth @P%élF&ﬂgo RAGETERETSUmMS Fot drire

dosvedt Qnﬂp&dledufoftl’cb@ @tpamftf@x@htt bR offaipe@dd are compared
is restarted

redet erm.n reover he tor
Girdn & B DR e B el e ARy That a0t hded
thiaed &amegmh@ukomStpermommEdland@wagamha@nthb tthedeter-
nﬂ&@Q@E%&%&%%@ecqg@'l'th o%%laﬁhbﬁdo Q%% motor is

snoring operation pré |scus e above
stappes! @&rﬂ@w@apeéﬂ%@fp@ﬁcﬁle hAying a predetermined

length. Moreover, the motor is restarted when the prede-
termined period of time has expired and the same check is
perfoimed once agaln until the predetermined cbndition is
fulfilled. Thus, the snoring Qperation problem, which, as
discussed above, causes extra wear of the pump, and in
particular of the impeller, may cause the pump motor to
overheat and also leads to unnecessary energy consump-—
tion, is dealt with and an efficient way of operating a
pump comprising variable frequency drive means in respect
of enefgy consumption and durability can thereby be ob-
tained. Furthermore, the pump life can be extended owing
to the fact that the wear of pump parts such as the im-
peller, seals and suction cover is significantly reduced.
In an alternative embodiment of the present inven-
tion, the power of the motor is maintained at a substan-

tially constant level. The obtained operating parameter
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particul ar of the inpeller, may cause the punp notor
to overheat and al so | eads to unnecessary energy

woaosusptrron, is dealt with and an efficient wagTsE2006/000710

operating a punp conprising variable frequency drive
means in respect of energy ddnsunption and durability
can thereby be ob tained. Furthernore, the punp life

can be extended owing to the fact that the wear of

v@ujm sk:g t@n@a&iédasm*dmai mreldete rrdealds rafé remetd drevel of

%PV IS SI%?%%#% r%ﬂ”%%% %@r%% ?ﬁt% %%Héﬁ value

resént i nvVen
:m)tlmwa:s mmmene:reaiet@rm@%ﬂretfﬁmemecd@@t&dm the

dRvel ofT*t%e Iolledf hld RY RRLATE! ehval4@ det ermined
conpared w it predeterm ned reference level of the

p&&@rrat%env&lp&rsamléwlatﬁdt ‘h@DGp &t mpp&ﬁaﬁétne@tvaﬁhfe

daidu(l\é&red ke ddhe H@ree:@@amm,n&dler efaqrc@n@ctelde\s@aed hies
eed o th not or ecqwred to taln

SR PERE TS Al e&pea?ﬁjd & RSP
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t He probl em of mai ntai ni ng %ﬁbde gree of

1§99 2896 odf ftlr?éVSp&\ﬁerde&fltt i ThumpSover SRqwgy g&t £ig.
gyangeeof3d,| ewe iptingealdamiptiesshre ictinsbewlndrddsg:d by

I 2, th / b d
28%% oD @a@n%f%%e”gﬁ%% PRETREL R AC08 g T da ¢
btyy iingoeeadingg thise sppead off e motor
tfﬁ‘u}%t %;unﬁj'] %zﬁ‘im?ce‘%@éﬂ a ‘?ﬁ S E;g%%e%‘&”%th Gt A 1ONES

an a conventi on an efficient
thap of copereatiingad mwnp - célmqesu 7g edfiasieat megueticy
SH L8 INRARS duiy %@@ﬁtl sqﬁquml%g@c iftr¥e e HriGre
punp head i s obtained. Accordin an anot her
eSS e e SE1° th © Tp PEEEN C3PRvE .&% VRTd S HGR head is

onetikerd .t he punp is clogged is perforned; and if it is
det e:}%ed tcpat the u%olt%e%l %%b%%g %I%eo%u%e ?Drre n r*t
€€ 0

reve gatp?re eterm ned sp qur ng a per
itnivmthmn,ngl alepreedetosr whedhelredehpump is clogged is

performed; and if it is detected that the pump is clog-
ged, the pump is ran reversely at a predetermined speed
during a period of time-having a predetermined length.
Thereafter the pump is stopped and started in the normal
direction. Moreover, the step of running the pump impel-
ler reversely, stopping it and change the operating
direction is repeéted until it is detected. that the clog- -

ging condition has ceased. Thus, the problem of clogging

. or jam of the intake and/or pumping house, which may be

caused by particles in the fluid that sediment at the
intake and at the impeller and build silt having a rela-
tively thick or solid consistency, is dealt with. Owing
to the fact that pump runs backwards and forward again in
a repeated manner, the clogging can be removed in an
efficient way. Thereby the starting reliability can be

increased. In addition, this embodiment provides for an
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"within the contents of E g:ro device or a

Thereafter the punp is stopped and started in the
normal direction. Mreover, the step of running the

wouo/i3npel | er reversely, stopping it and charg®&/sSEb®6/000710

operating direction is repeated until it is detected
that the clogging condition%as ceased. Thus, the
probl em of cl ogging or jam of the intake .and/or
punpi ng house, which may be caused by particles in the
difuicdd drftaty S e @ RYe @t itre al pluaike canghrals itnke vém%lﬂleér

nd build |It having .a rel a t%vel thick or so
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conséipticst iasd FUF 89 RSy SePnSEUHE the
nmﬁﬁ aﬂr?%rldm mmhempﬁit elsen ti enﬁb;edmm (Iim; ARVEN ,as
e the clogging.condition can be r. in_an
el TR e e SR e ts A ke o
Jalpél@nbme: m@d@cwmpm’@rr galoigred by ehegenser sidddagd e
bt Be. gvrrteﬂfetr'?j% NELNQd, ;8C ¢odiy ert?glt(fh%fpre ttro

I nvent'i as me as preferre nents ereo
A csuioral @Itoé:ersé;dmgzé‘eémsl PP EMPRITPa S Ta 3c BT efystem.

Pr OgHaE G oA GRED WA E%%@%Qk%rﬂﬁ@ Whe RMOE@RARIY, both

ﬁ&&&%ﬁ%%&@ mtopgther with ,
ﬁlﬁaihlﬂresbbtjhaait sC taa:roaetderalnztegeh;e tll’n]ﬁa\t@lﬂiﬂ omJJlotHaa asetter

ur e d_t f, rau Ny ther .with
q% her ﬁgﬁ?%%énd a 35% § esﬁ%ﬁ %%a%;ln con=
Jbetqtemnuwde:ﬁ?stt@@d gfacompehy 1hel kﬂa\mwnglg@es&rtu ptsi dre read

é}éf;r“e%%llé}’%%tde%t‘éﬂo@ Hhe %gommﬂr@g draw 19 d tpd):?ose

Xpr es erst ood t hat

drawi ngs 1s
Cﬁhéléﬁﬁ§é§§l@ﬁ @PPU§@ﬁ§F16ﬁl§ﬁda@§séﬁlﬁpﬁoﬁd%ﬁ? ad fét

deftignaednas ra tehef inAidiken oef thteh anﬂe@ﬂttl%an ThR&e and
i nvent hei& and- ot her. o s attai

I Ch B FETEd 6y hE BRIahRoR, GHEFsRd 1Y the
precent: forvenfrilbhy wdfifabenctmasmblre deddw phpararhatasnakie

‘déﬁéfﬂﬁilo% %%%% B%WC%%hﬁ%%glgg WE%@ in conjunctlon with

the accompanying drawings.

Brief description of the drawings
Above-mentioned and other features and advantages

 of the present invention will be apparent.from the follo-

wing detailed description of preferred embodiments, mere-
ly exemplifying, in conjunction with the attached draw-

ing, wherein:

Fig. 1 schematically shows an embodiment of a pump
according to the present invention;
Fig. 2 schematically shows an embodiment of a pump sys-

tem according to the present invention;
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t he acconpanying drawings . Brief description of the
dr aw ngs Above-nenti oned and ot her features and
weadvanages of the present invention will be appausenios/000710
fromthe follo wing detail ed description of preferred
enbodi nents, nere- |y exenplOfying, in conjunction
with the attached draw i ng, wherein: Fig. 1
schematical ly shows an enbodi nent of a punp according
rig .t Be phesent bﬁmpnthﬂesFEgr 2 soheeaticakllypshewsnd a
an enbodlnent of gung § gco&thghgo t he v
pr esent |WPeﬁPF55 32 punp curvesfor<a
conventnonahtpunp and a punp operated i n accordance
h th S | g h
e pr e et e PR b o2 enBolr moae & acRorPeg Tent
the pr e3ereriAREntPokheFP§essnEhoRESRR&OPFi nci pl es of

E@gﬁeehogh@&sa@abheklsebgldsneﬁtaaﬁe@hdungftanbhaer embo-
present i.nvention;, t he principles of a

et hod GERSEE. AROPRGL BB HenPTREESF ARG SP Y ohe
Fpresént showenthenprifckpges7oschemathodl by ghowsnather
further cpbodi aEnt - c8Er§18§”PanHe ?82%59' %%h%ﬁqur
such a punp accor rese Avent
EagscﬁensphematycghémsshnwsherfenbbérnembOdﬂmanﬁunﬁ and
a contr gl deyjge feeneyem Bepuim 26¢0LdLATgat Gukp BReor-
present i nvention; g 9 schematically shows yet
anot her d&RBo#PNERE BFeﬁeﬁ npIERACHARY syst em accor di ng
rig .t e @eﬁematlbayegtsQBWSZQnEEhekIeﬂbdesméhptb@naobump
preferred enbodlgen the_l nvent

Porl owi A6 EnerBUaPLs JRELiPSEPBeSHChr &r BRFBgaccording to
enbodlnEheSpmésanneuhvdntmonopendt|ng a punp and a

t 1
gﬁggsgﬁgﬁghﬁégga%¥$ Qh%%&egggggaékhé% %Bﬁﬁaﬂmeﬁt % a
i nvent i BamMRi phdppemp system accordlng to the present

invention.

Detailed description of preferred embodiments of the

Invention , .

In the following, there will be disclosed preferred
embodiments of a method for operating a pump and a pump
system.

With reference first to Fig. 1, a first embodiment
of a pump according to the present invention will be
described. For purpose of illustration, the emquiments
of the present invention described hereinafter are uti-
lized in present submersible pumps comprising variable
frequency drive means. But, as the skilled man within the
art easily realizes, the'present invention can also be
utilized in other types of pumps, such as sewage pumps,
drainage pumps, de-watering pumps, etc.

The submersible pump 1 of Fig. 1 comprises a
variable-speed unit 2, preferably variable frequency
drive means (VFD unit) connected via a connection cable 3
to a power source (not shown) delivering, for example, a

single phase voltage or a three phase voltage. Unlike
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descri bed. For purpose of illustration, the
enbodi nents of the present invention described

woeowisafiter are uti lized in present subnersi BC®/SEURS00710

conprising variable 30 frequency drive neans. But, as
the skilled man within the drit easily realizes, the
present invention can also be utilized in other types
of punps, such as sewage punps, drainage punps,
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suppgiln dheaprange rfartorh yapdrioX ratdln Sbuhttmies/regions

t

mayrrg% use%%dﬁﬁ%olpnowcegu%qrp%qé r e%%érﬁy Ci‘%&tdavteelgy Bdv.
Brearrier d prover ssUip ruynrsf ssqsp i ietest yod ke \;stamheni with
St r es/y egl fh(f? havi ngr & tandarsh ROWeSy SHPRtY, Qfhich

appr.oxi matel y Thereto, prior art punps are
ey gHIH t%aaéiasmﬂpspﬁ% %ﬁﬁ@r@r&t%@wqﬁmw@% diffe~ -
Adregqueneiord 90 aH it 60 HowaMdch e Mt ive pump is

tandar f r dlff rent count.r d/ or different
i iR e T i SR e 1 the
ignfedaqlmma/ ursad ben atari)eaahtf fvertémtn d:clmmtrrare;g af e80-60

I-E{' gﬁd‘&gg} f]:re%b W%h@%ﬂferﬁ o&ﬁse K/\qu{}g%\lhlch

N rea |tyte|nv I
RIe wetquamycl@vwéakﬂeeq@énw av &l 1| vsis) @ummwy abe used

CHMIEHUHTR: JTRIArRE USEd eoRNeRhRE b iFRNY 1did f &f efityen
power, mai ns, 4ﬁi a given punp is a q:oball usabl e
Hﬂﬂ?p Jrsea?d;gth? Yplh’tsqbr%eo POFEr HGGH, Fhe VR Uit ope-

rises an el ectromagnet inter ference filter 4 (EM

f||t Daqlgl%? Jhe connection cable 3 |q_1 r eérrjo
fllte Sut” el"dtt ghet isnterf erfence A e Hﬁﬁi.
fHrercon fedttieon 4ca(t£IN§ ffmls“yleadnraae:oia@betd) ag frded eyorgaddtel on
Aot BUR Her TR EVW il 148" AR LUMB A nterference
at the input. The connection cable 3 is connected to a
feeder cable of the pump 1. The EMI filter 4 is connected

to a rectifier 5, which in turn is connected via a DC

. link 10, including a capacitor 6, to a transducer or

inverter 7. The inverter 7 converts the DC current to a
three-phase current, which is supplied to a pump motor 9
via a connection 8. The function and components and parts
of a VFD unit 2 is well-known for the man skilled within
the art and hence they will not be described in further
detail herein.

It is important that the VFD unit 2 is mounted ther-
mally shielded from the motor 9 and at the same time ‘
mounted in a thermally conductive arrangement with the _f
pumped fluid, such that the temperature of the VFD unit 2
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to arectifiex 5, which in turn is connected via a DC

link 10, including a capacitor 6 , to a transducer or

The inverter 7 converts the DC CRCTSB2006/000710

a three-phase current, which is supplied to a punp

notor 9 via a connection 8 12The function and

conponents and parts of a VFD unit 2 is well-known for

the man skilled within the art and hence they will not

iR &e@serd bedown 1bwelihelirdetaichiergion, khilch eliminates

| npor t ant hat the VFD unit 2 is nmounted thern aally

SIS GEd ' §MPfe notor 9 and at the same time nounted

i n a?f emreddly desndeclilv é saprargerentpeireltitvied y. connec—
red «f ] ui SYC h re. :

D T ot 2o | SV OF aa opr Tt o whroh™®

2eViid RatrceFmEngsairdenoPusr apt AhewRtr gRddepréEols iof

BiiRRR0ethORRIM HYeky gcoRBeE ntedalse bhe deuiRakearthd Bpeed
communi cation with the VFD unit ZV|aacomTun|ca?L|on

YBudHEn B T ovin} Pafd FEEnEPoPE S 2driiAvEST RE BuiifeL 1t
amogntt @fi Adredsle dordecaeade,t hvetspeeduathielre b0 VED

in.ord . I e a-sha r,.anqu ;
oSOk BT B LG22 LS AT 1y
coomedtses toensiidg DRedAskl180 ahidcwhiishoper atinesiopd to

o%%%‘l%‘?tv%qlute% %%if doRealink 10-and tosChd $har panged t9qs-

obtai n val ues of Operating paranmeters of the punp 1

Gerd 9 ARy CPURP tdGRGIt i ons. The VFD unit 2 is

ar :r aqgl%dfm eaAMURI aat ertrantybel Q%Uoﬁknuﬂ@.‘d:iaﬁa%_ b said

val. ues of qperating.paraneters ich, .according.to a
BPEHOrr AT "Boat e Cof SURE op P Ls RE P ot PO ey e
whiehDCadakkdiobt agea thefBErkidnlkembodiment:, otffhéhspeedsent
. tQr A I ke s f S i _
DeniEelD oy, 8o he P ALRE TeAPR SR, LRETBCARLA itk
nend t GhGuepstdt RE fibeomogor, oprotther 14t aBlyemeans of

tadaRt idJeeS thRY Baeafekersl ned pthercont kok dewica bk of
is arranged to determne if_ a %edet rm ned g%ndltl,on
Ghe motoryPpi FEdTEASER 6f $AFPATEBCAI Hed OFariesofuitable

Eperdtiieg payapet eesecandntd. CcOmsURonatreli dekidet ilANS s
a%%gég%gyggn %%Er%ihebé%eg 8@ehg eE%h%%h'E%%hi%Eo%?E%
fulfilled based on said obtained values of operating
parameters and to communicate instructions to the VFD
unit 2, based on the fulfillment of said predetermined
condition, in order to control the operation of the motor
9 in accordance with said pump conditions.

The control device 11 is, in turn, controlled by
processing means 12, which includes storing means 13. The
storing means 13 may include a random access memory (RAM)
and/or a non-volatile memory such as read-only memory y
(ROM) . In this embodiment, the storing means 13 comprises
a computer program 14 comprising instructions for bring-
ing a computer or a microprocessor, such as the process-
sing means 12, to cause method steps in accordance with
the present invention. As will be appreciated by one of
ordinary skill in thé.art, storing means may include
various types of physical devices for temporary and/or .

persistent storage of data which includes solid state,
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condition, in order to control the operation of the
nmotor 9 in accordance with said punp conditions. The

woaniwiet77devi ce 11 is, in turn, controlled by PCT/SE2006/000710

processi ng neans 12, which includes storing neans 13.
The storing nmeans 13 may i ndBude a random access
menory (RAM) and/or a non-vol atile nmenory such as
read-only nmenmory (ROM . In this enbodi nment, the
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;QﬁfiudémgﬁYA:%dglﬂhebg ;aRpreci ated by one of ordinary

storing neans may include various
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iqTentn he - %E}Ha‘ﬁldsde\é'n‘ae alLiis1ar) aged 'd} sgreen

comiuni'cation via an interface unit (not shown) w

%n TopeaeseHng 2 fadrtdiony Gedpite henssatd theh &hﬁ
p?fmp?} kreyrb l@agra@hp%i, \&F_lnféh h@|s|tg\ﬁ_@ tdfg t@:@gro@t&rattlelg MHtame -
or exa e contro mnan n a adls ay nean or.
{ o DB S P aHTIA] S iR SEeT Ao SR b
et heehpumpe ratio rexianjyl €2 tisme meﬂsmnﬁlotom@@ter The
c%?[ﬁ{u%t 'c%g: _w_l%%r ﬂggkt %%Scwe%t I‘:tgl%g% f1° %'Ei%zt 't%%z% tx‘}& or
%@{tséﬂalcaébmuﬁewlrﬁﬁéfs@ommﬁﬁ ot PomATEni iBethdem it he

Rl t B8ORS RNk 22203 De 1& Wulrel e |ddHc
or a hard wired |ink. Furthernore, t he operator uni t
Pﬁﬂwtq T F@@Wunﬁgaééﬁnﬁeéﬁ&WQﬁ§'a5@6#hﬁﬁ|é&ﬁ dis-ernet.

Hyemrnls cfueheaspehie thnt @hﬁ&t 22By ﬂm@a@@e@fattohe is capable
%g Q?t roJni it %2, thea% &r %s ca able oel 0

oI Fori g oh &P p EPEERG O8F Othd "Suy Re el s
ddiffffegreartt cpperatingg ppacarteess asssodiadieed too thive ogearaar
tion thereof via the display 26. According to another

embodiment, the display is a touch sensitive screen and
in this case a number of soft-keys-can be arranged on the
screen in order to present different commands at diffe-
rent presented interfaces on the display 26. Furthermore,
the operator unit may comprise storing means (not shown),
which, in turn, may include a random access memory (RAM)
and/or a non-volatile memory such as read-only memory
(ROM) . As will be appreciated by one of ordinary skill in
the art, storing means may include various types of
physical devices for temporary and/or persistent stdrage
of data which includes solid state, magnetic, optiéal and
combination devices. For example, the storing means may
be implemented using one or more physical devices such as
DRAM, PROMS, EPROMS, EEPROMS, flash memory, and the like.
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tion thereof via the display 26. According to another
enbodi nent, the display is a touch sensitive screen

wanwe17t7hi s case a nunber of soft-keys can beparisanyedoo71o

on the screen in order to present different commuands
at diffe rent presented inter4aces on the display 26.
Furthernore, the operator unit may conprise storing
means (not shown) , which, in turn, may include a

r andommtﬁgsdmmway fIRAN uram d1 of swcin s vaebatat eng

r onl vy, r s wlil_b
TP 0% LAY TR Yo, ety o8y
@@@Wrn@th@@nsamﬁhyalm L@@ta/ara@usell/p@s s rphysi catord

geyi E@solé@élﬁ@@%@ryt@f@cﬁ Ofn PETEA S BN SL0L 3ge Ofie
dat a, whi ch includes solid state, nmgnetic, optical and

S0l AT el cothe Fhr Ikl &L e tfrh DR FRSFrRERs for

ammyober et emnﬁ@a:hsmflgtmeopxerﬁ unphyst Ca.\?cl)recr)]ver,
as

DRAM, P EP PROVS
R ST T e 1T RE BRI AL G of (THe® UMt oF ot
2% bperatipg paraagpters |ike running tinme, nunber of
: | I
startse, GRELIY tﬁr?%‘xzélnr%feé ° tat?rﬂged@ S mAat valaéléwe&ésg_gns

as service recor and stored

PHggrRCIRTEC} ahecatbli nfphesrnnBe, THee |Gy pel fdeeice
&N be PESSENM L Qﬁeawps Oper AL oFo bs SBANS Ofud Neg, :Lnter

operator unit . reover, .t he file can
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i nvention ccordi ng to another enbodi nent, the
et ot e Hevt 6 i Y HPIOMmA®d ith 118 f o Giliernative
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derencanstlatedunp dousing. The control device 11 can be
attached or fixed at the housing in a number of ways. For
example, the device 11 can be fixed by means of screws.
In Fig. 8, the control device 11 is in form of a plug-in
unit adapted to be inserted in a control device receiving
recess 15. In Fig. 9, the control device 11 is arranged
in the control panel 22.

With reference now to Fig. 4, the general principles
of the method for operating a pump according to a first
aspect of the present invention will be described. This
first aspect of the method according to invention deals
with the snoring operation problem or the dry running
operation problem, which, as discussed above, entails
increased wear of pump part such as the impeller and the
seals, may cause the pump motor to overheat and also

leads to- that unnecessary energy is consumed. In
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hernetically seal ed housing, is arranged on an outer
surface of the punp housing. The control device 11 can

woeomidauhed or fixed at the housing in a nunbecTsi2006/000710

ways. For exanple, the device 11 can be fixed by neans

of screws. In Fig. 8 , the déntrol device 11 is in

formof a plug-in unit adapted to be inserted in a

control device receiving recess 15. In Fig. 9 the
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Fiatrthg Joprer dtlicoPussn mrﬁatgaerttehje g it O?tePIEh . g 44

A4 rsd @@@@ﬁﬁlr@d tihe d rpﬁ%&ét@hﬁ&@a desndQfich ans ful-
efficient way of operating a conprising a VFD

finiked  Fois desirihed witieh é‘err é?%’cee RPrany® giReited at

fimstl ol TR rfcrxe%pqxxtedﬁteemar@d C*an:JSd.dTpiif Oftime
Ilfe and dur abj I|t

FEERt i STt 18 ik d L e e Tiod of

tsitmeer .+ Rk e MR lat, ae.pis m.satndsmd tlaﬂ@ld@trei rratetl sdcend
I I

e e L e

Fhsy I%P"iﬁl‘edéﬁ érhm ﬁ@ioa:er% ocP sfetrgnme nead and é:fseézﬁﬁrﬁ:er, at
shaedi4 evel o edehipiiAdiedRerdod oford idB:ween the

Pr ef , said first ed Ievel sai d second
%Hf‘eeeqej g e A& ITow ?ﬁl&g& ee\Pé%W§r e d-S
al@aﬁixlrﬁaf’t&]gpwercmld ffelrrﬁmmn qdifs tdet Qfdﬁenﬁcbﬁaﬂﬁqe motor

%I [y n%tl %t epche cub gﬁ%ﬁl%cngo%e%etfj & H}neotor)

reI tween <t he spee tor
qﬁnug ﬁﬁetﬂwp|amaad|kgvels and the resulting power from

each one of them. If the relation is a cubic function,
the pump can be ran in normal operation and if the rela-
tion is not a cubic function it is an indication that the
pump 1 pumps air and it is determined that the ligquid
level is too low and the pump cannot be ran at the
desired speed level. This determination is performed in
the control device 11, e.g. in the processing means 12.
It shall be pointed out that the relationship between the
speed level and the resulting power not necessarily has
to be cubic, other exponents may be appropriate for other
mixtures of fluids, i.e. liguids and gases.

If, in step 44, it is determined that the ligquid
level is not sufficient, the algorithm proceeds to step
46, where the control device 11 sends instructions to the
VFD unit 2 to stop/pause the operation of the pump during

a predetermined time period, e.g. a number of minutes,
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approximately a cubic function (if the power of the
nmotor is proportional to the cube of the speed of the

woub@yi7usi ng the two speed | evel s and the resBCTiSEZN06/000710

power from each one of them If the relation is a
cubic function, the punp cadbbe ran in nornal
operation and -if the relation is not a cubic function
it is an indication that the punp 1 punps air and it
niagybeke tagravi th €d it imatt efsh e Whieguitdh dlsewelr iicsl todo Hiow deck t he
eggﬁtm &ANNYfe %‘igfoé'lth t A r %Sttfe%t eqad level. This

erm’'nation i's perforne he control device 11,
e.g. 9 thee 51 ﬁ@an@’q?telpt 4dhalilt Be ssiteradned
Ot trhat :Ltlhﬁurde |l@tv|eQn5.‘L@| RuFetiweentt he nghbead Jraveln ¥
the r uItlng not necessarlly has to be cuybic,
SR pp

MY BE &6 SRECE &5 P SoPNEPR i Xtur es
Jmfcrfelauaied:s td ae.de|SIl®;lﬂaIddSp@rMﬂ gases., fthe ipumgt ap id4ndwt

Sér%eclte"?{'y ned that jt g,% iquid level is not sufficient,

hm proceeds Step 46, where the control
devi d@ Prosends aﬁgﬂldué:heo@@ommgh@pvmtmm 12 tis

HRURAURS stt%%tQE@Jl@t 'c%@l +Qhubhe 1@;U rma@u “c'hrég témp 1 does
predetermned tine period, e.g.

TR En PR, Pely S UEBBG OP R HOBS | T\Wféﬁ‘ ftoﬁles yﬁ‘étr iS5@Fofo0, it

it r&lé’dﬁé‘ecl?x\@ﬂe?c@l@.r B:h% Q'l@_{@lﬁ'dt hexeat urns 1t @ sSteF 21 at,
det erni ned that ,

the o han r]){

e PRINE Y BB PPEPEr BB Tt RE e Mo dRud £

itto ist g nowiereitihe bypeled eathiniegpuip al siesonic easkd-
%nﬁn%%? cﬁ%;%@%ﬁd1sT%ﬁ§f&ﬁagdpu%Bl% 1% @gfgﬁﬁﬁg%gla

In order to avo snorin
S@@@rt@mt@@hlﬁf CONEhatREs @@ﬁgtsantlmalqr@e@om m%li@lryl this

cth*é%tk t he vRUmR JafdQe§u&%b@k&”ﬁp@rbt%@v\%%r%%&%tﬂ qry
erefore at step 50, it is checked ther th

qbit&&P&q &Velthst FPPS%QSHPPP& it Ofi t8e et Herti e which
v@t;um 1 ssuekswat capadt ky Qhen&bﬁityoar defriicle 119 . pu_rrm ng

UId dete LT a secaond pr.ed termn
EOTE on oS PP H 882 CRAEe” FESpbr o hEd G g HE) of the
l&tld&stcaam bel hpedodtirrotly basicsn be oseéer tio dedrfrorime,
ot % I %h}éatcB‘E ot gssuhbable gper b 3
S o %%ed by t gensn ng rreané fg t'r g&eg% uni ttye%'he
ppwwﬁ|@ﬁ the motor 9. A sudden drop of the power of the
motor 9 during operation indicates that the pump 1 pumps
alr instead of liquid. ~

For example, the second condition is a comparison

between the power of the motor 9, for example, and a pre-

" determined reference level, which may be stored in the

storing means 13, and if the power of the motor is lower
than the predetermined reference level, it is determined
that the liquid level is too low. Preferably, the prede-
termined level may be ébouf 70% of the maximﬁm power of
the motor for the present speed of the motor 9. Alterna-
tively, a step comparable to step 42 may be performed at
a regular basis between step 48 and step 50, in order to
determine if liquid is present at the inlet of the pump
1.

If it is determined that the liquid level at the
inlet of the pump is sufficieﬁt, i.e. the power of the
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- qipirad etthsf allgepidhm inrangedscitentstep .

val ue is communi cated to the control device 11 . For
exanple, the DC link voltage, the DC link current, or

woheodiskg7can be used directly or can be used PAT/SE2006/000710

determi ne, for exanple, the torque of the notor 9 or
preferably the power of thelfotor 9 . A sudden drop of
the power of the notor 9 during operation indicates
that the punp 1 punps air instead of |iquid. For

I@Htajmlge,ist hg@ﬁQOM@&gid ial@de&e@m?imuies;@l,bmen

t.ne wer of, the notor, a0 Ol € . and a pre . ., .
HSAS in&ﬁ%ﬁ%F%ﬁ%bﬁ%ﬁﬂﬂ%BMﬁ?%ﬁ%%gﬁﬁggﬁéggwggiﬁ?tﬁ&als
dtmimig et i tl 3hearfl uifd tiewqiowedr tofe timd eptegt tite pump
igsgwo than t-h%t.prtgl%etp%warn%% rt@fl‘ee&m%% Iil%vellowéxt dr%n the

termned that the FFiquid I'evel is too low

restadramiined Hevisreddhee rrideed Bhay éin SR b @ TI5ERAST 3%
Bfed 2 MxidnempRIRSp fa tie MR ahd @unihe Praseied.
speed of the. notor, 9 ., Alterna tively, ste%
SE i o tee B P B ST ol Hh g G
tias icpdrettnesn «ft e aAdrand ist éeB0,stiaprerdetutiong a pre-
t a.ne, i.f . auid i re f,. st i.nl e :
SR (dendoitor Sl S3 My T ﬁ%ﬁt@@u Fehiddbag

t he power of

themyiqr, 9d S hirghen &han, they predetgr rgr]é?l%%a!legﬁlj;néi!ﬁes
algorithmreturns to step 48.” On the otther hand, if it
Cf%qfd@ SERR ffarRHS NG ¢ IR agcame it B Fecond

ddeUNEY ithd @ ds@mt iirfrerdfdi®orpouar ofe tdeedmitd SThis
| ower . t han theépr det er.n ned Iev%g: tq§)al or[gkgn deals
FHALF Procedds &&% 2MTEE toh e Sopétatt o of

wieh puing groksltenp peid meSubisdouient Ihhe tdrevead got ittempump at
PIAFEAS LA SLPRAG: MACTRJIE LRE! Al O QL PUP

pt stopped during a pre determ ne eri od of
fliaws - Weerl g Fhowause Jeari &t thad ieeidled theneump head/
OB oeade Al LM A2 0 W Jof Y1LRERMOW L Ghe
Fig. 5 the general principles of the nmethod for
rpidiog {3750 PO HACGGIISRF I AP RSEond s R 10T e
Rngsens daptentd en sMddtdnte addscrddiedanthilewdcend varying
SRS ST e d o) YU oals, W e
fact that the pump is operated more efficient at low
flows a smaller pump cén be used to pump a given amount
of liquid, and the wear of the pump can also be reduced.
The inventive pump is an universally usable pump which is
designed to be used in many different applications having’
varying demands. A high pump capacity may be achieved for
a given pump for varying pump head by adjusting the speed
of the motor. Thus, the second aspect of the invention
provides for a an efficient way of operating a pump com—
prising a VFD unit 2 as described with reference to any
one of Figs. 1-2 and 7~9 in respect of energy consumption
and durability. ‘

First, at step 60, the operation of the pump 1 is
initiated, i.e. the pump 1 is started. Then, at step 62,
the pump is ran at a desired speed level. An operating
parameter of the pump is monitored substantially continu-

ously and values corresponding to the operating parameter
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a substantially constant |evel over a |large range of
flows. A s is shown in fig. 3 by line 32, the punp

wbeam/13pr7essure can b e increased by 20%to 309€CiD/S¥2006/000710

nmeans of the nmethod according to the second aspect.
The power of the punp is kept8 at a substantially
constant |evel at varying punp head by adjusting the
speed of the notor. Due to the fact that the punp is
Dpe I @ib etk meodt @ﬁfﬁhe:iﬁﬂtsatg Inoverfd AWs @f stired |\&FD pumpt 2,

GERPor IR Sl flos] TR, pe el ey U o

PR, drhailS erisal |50 isadd e HampPGnl ork | eukssignear the

1 opde-aisesk Iﬁséeara/lﬂééﬁpye&ﬁ @&plbé:als&w@ad@mmme,
varyi ng deman

acity may
L For Sy VOAIRE TOre R fmP FRIRF #RLY the
p@lwetstmmgtnmenmaeog ofat hﬁlermidzrtroﬂhusevitdfm Bectnsl power
pect of the,invention provides for a an efificient _
V\g te%? Spet af? ngﬁloaI punp IgcHorﬁ T s.or@“ar‘??g etn| {8 Predeter
mbsse:ql i betengnde rlieferlerae sterand ore-©f Higsratle rewer of

*Zheq Ihé‘tcgfsspe%hfgh ‘%{cf}é%/e Wtirpnckﬁé;dstd&fﬂ% lhdyns 13,

First, at step operation of t

i theu e@xamplee ‘ftlh% RAAFFISing deatted 2 Tan, £ Ssif%qb 64,
ﬁ_2 is tdE- OMAhdS HHt atha Flasd f etbvweesk levelmo¥r is

SR E ot 15 A9 G B AP Y TS o Vel 9"

ztnt}tﬂnere)tpﬁn‘r&t |trcg Faa@nd erare ok avpredathiyond hef sensimgnp

B T L e

hared DG § i 3k Aoldedpemined bdY nhe waveai | lorel h@f e
FRbP £ USGLAidR6T |9h O Caf Rerisedy tl%ﬂ@lt erapde, ) for

exanpl e, the torque of the notor 9 or referabl t he

lbvofvm Eb’%ocfef'ﬁéjﬁ'rd?c%rs@l’ eiy tvﬁterc,eorﬁfremszbee%ﬁ d@eqnallf% to
Pover eie theedamiamihed fdweaxanple, 9 apasiesk Wd heal -

&afagbe%% ed E{rfgce%ﬁi{lﬂg}% 'gr?evaer'baqal,ﬁft ep 64, e.g. the
r e may be stored in
t he stlrrewftreansatlFHtam,od orthex argle:itdiee prapessi g
542,40 D Sy SR o W L0
gresibtiey i qied rtaf é:reeﬁtle;hem/éqhart Herealyee 561 HAERWh ns
et e 182, 2 @Yk ithen pesAdan «f 4t PP where the
control device 11 communicates instructions to the VFD
unit 2 to run the motor 9 at the preset maximum speed,
and the algorithm returns to step 64. If it is found that
the calculated speed is lower than the preset maximum
speed, the algorithm proceeds to step 72 and the control
device 11 communicates instructions to the VFD unit 2 to
run the motor 9 at the calculated speed. Thereafter, the
algorithm proceeds to step 64 where the procedure is
continued. By maintaining the power of the motor at a
substantially constant level, the head/pressure can be
increased at low flows as indicated by means of line 32
in fig. 3.

Turning now to fig. 6, the general principles of the
method for operating a pump according to a third aspect
of the present invention will be described. This third
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the algo rithm proceeds to step 66, where the speed

required to reach the predetl® m ned power |evel of the

nmotor is cal culated in the processing neans 12.

Thereafter, at step 68, the cal cul ated speed is

LTOrgat et witeh rfaamfcﬂjseicdmbdlmgﬂifcpeﬁdzeﬂifldrheieals with
shee .0 her nt

ghaé gé%oagnjg% rrcﬁf}]cdl eqz%l Qtjh %hmrrrgaprlo%%te’?s &?/(%r Fhe

impewfe:r eof Hélez:mmmll,de«zmccél I@Bcdlﬁnﬂﬁlmcieé?y partlcles

i NStEAICE] oN$ 4t *Lee&'i%%ﬂ»@'att 2o e dmtal Ghat
fhe preset rraX| mum speed, and the algorithmreturns to

WRg e and iRuild o RAENY fe TSl ey Yedd 9%
sEMRd ddedt e PF .esetudmxd rmHBg?dJQﬁihr’dlhﬁ; al @afid f the

72 and, th I .
iR ot i IR o 16 Th VFD M2 T8 A THES
mibttdre Puatp timpeddleoul dtteics speedimeEheraafe eamourhiss of

t
LMY, O M ﬁ%%s&%eé%@o gL e
@mtm@m@/ heghdreait drevadt © ﬁmstr?é?eﬁj/’@reslsqmé RefL 95t
NSt easedk Blur QW £4Howey acsoﬂqmﬂ Gafethdy yealiso®n ldite in

32 in fig Tur ni_ng nowtofl , the ge eral
%%‘thc‘fap‘?ree%%? ¢ IHEREttod T &#° q&fkﬁﬂY ep%ﬂ?ﬁ{] and,
eEeos gliargr 130, a:Hehlgﬁhﬁ&p@trﬁlaﬂmwﬁmtpummpmted

| e described.. Thi. i rdaspe of t

Saf SR s MO N AEE T el TR aspect

ccff dzjge rign e § iam afrWneiamtfake aared) L il ampetd erobf
ulfad :&L@;t Spurrlﬂ&j é"d?n l%zg caused By par td £l essd .y gde

di ment at t i ntake and in the inpeller
valrreh pigfereida Htavdhy @e dfathiigd y 1\ @ecbr/sblin respect

&a@r&iéﬁ@n%nsﬂmp%uﬁu | atgesitiardy nthd e iofg ther unp
qﬁger IS required in order to initiate the rotating of
|npeller Thi s consunes | arge anounts of

ener gii @astd, aeltscstmﬁra{) t Hehepumpe darpiedr] ert arite ttheamut airs
Medl é“ -, pth”p h fp‘%‘ﬂnéé N 4L %ftfaxsée%} € ol | ang spceend afh

E(X | torque ma e €nough artd
ﬁhe pump is ran at a de51red spee level Thereafter, at
step 84, a check is performed whether the pump is

clogged/jammed. This can as an example be performed in

the following two ways. One way is to measure an opera-
ting parameter of the pump and compare it with a prede-
termined reference level, for example, determine the
power of the motor 9 and comparing it with a predeter-
mined reference level of the power of the moter 9, for
example, the rated power of the motor 9. If the measured
power of the motor is higher than this predetermined
reference level, it is an indication of a clogged/jammed
condition. The second way is to monitor an alarm function
of the variable frequency drive means 2 and an alarm
indicating DC link over-current is used as an indication
of a clogged/jammed condition.

If it, in step 84, is determined that the pump 1 is
not clogged, the algorithm returns to step 82, where the
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such cases the punp has to be manual ly cl eaned, and,
consequently, the starting reliability of punps

wopeaseated7i n such environnents will be | ow. TheeT/SEb®6/000710

third aspect of the invention provides for a an
efficient way of operating &0punp conprising a VFD

unit- 2 a s described with reference t o any one of

Figs. 1-2 and 7-9 in respect of energy consunption,
ahurratidldrt yo fandhes toatntd g irselniaa.rﬁialjjrtqd Birr gthe atthstrethand,

00 1% YA LR BRoh 3 W ARy | e [N
I ar ideut ra osywelsd tcevidiep Bifer efasr tf@t @tr@;xo@ deaflce

1qh%m@n&%rtfe%r ed ‘whetthem ht% ﬁ;lHaJ vffn ¢rg9edio drive
tjfa his can as _an exan'pe e perforned in the

B TG A6 S €10y i i SRR AR o e 20

- Hdug rpal aretiend off tﬂimepumft&rrd tel@n@afeelettex\mltnl‘eca pmedfd

f I d
Houer S L ar 16° SRTEsAp AT hg T it & §r 4evErS
nntmé:dngefden@mctedne\a@iawf tHre feowdrl vof stuedy m)tcoftcl@ lasts
Jb%teﬁa% es’ectolﬁ%lfsr a‘:t%‘énpo‘éﬁcr S ﬁut kg  mtor; 9 che'cfketd“e

nmeasur ed power o m)t or is er than th
rerhh%ééqg@ﬂ@@eﬁ@@%ms qe@%egra@s Ad @@trlf(%n@fd at
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% & Yifdand 2 TERG2 r?dal WEBE 1I9WE
baeer reuraverat. iI€ thed c&@g@rimgn@ruaa:tel tra sofced seldogged! algo-

%ﬁ?ﬁgi égﬁyytlt nst% |5 in step 84, is determ ned

e punp S ot Cl ogged, the algorithmreturns
to stlep BZlerwier @rﬁrv@@pb;ercéioug@nn@f dukrd ngume tnsjls operation

d@'t@ltea'l:ﬁﬁ@) 1 +hhe f%tlﬁ%ﬁvll?@n?)’ro' dedutrd $ 9612 W8 rmed
that the punp 1 is clogg | gorithm proCeeds to
%ﬁéﬁ%@ﬁﬁm%ﬁ@ﬁﬁé%mmW%PW%ﬁﬂ%Pﬂﬁ%&MﬁWﬁ%ﬁ%§ at a

priesigtieatriions spekhe d\ﬁE@nlgn iat p%rtl@dd rolfvm&riée hizFeld er pre-
%%ers%é%/jﬁt a firs E’ﬁ %zlrln termne  od
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dride oo ny thespopped and itlenorarm li mwodaftdowardd rection.

[ I
A0 A SRR = TS pan ) B n ne
igpacwed still more.

Reference is now made to fig. 3. The lines shown at
reference numbers 30 and 32 are examples of liquid flow
and head ratio for a certain pump 1, which is supplied
with a 3 phase voltage having a frequency of 60 Hz from
the VEFD unit 2. 60 Hz is the standard freqqency in some
countries in the power mains, but by means of the VFD
unit 2, this level may be increased considerably, e.g. up
to 150 Hz, and by doing so said lines 30, 32 will be more
or less offset in an direction upwards in the chart of
fig. 3, and a certain pump may be used for very fluctu-

ating applications and conditions.

Feasible modifications of the present Invention

Although specific embodiments have been shown and
described herein for purposes of illustration and exemp-

lification, it is understood by those of ordinary skill



whet her the cl ogging state has ceased, as is perforned

at step 84 above. If not, the procedure returns to
webkew/186177This cycle is repeated until the cl oggirisg2006/000710

condi tion has been renoved. |If the clogging state has

ceased, the algo rithmretueds to step 82. In order to

prevent cl ogging during nornmal operation of the punp 1

, the follow ng procedure can be perforned at regul ar
J'jnnttélrevailri thadnihey splee iguep ehbosviaresedlsy sitowan and

edaternined Lapeet uriae R Rer og 0k tFm AVigH a

pre etern1 | ength, stopplng the punp after said
PEETEGtANG PRRrCAg Sd VRdieH t1 18P Lierme T Gtaem sy tlddiostt
d@ﬁa%tlln@n FroereRy s dcb@)?, l@lrzercaﬂel Qhdlenieldnabithdze @ff t he
np can st r ef.erence i s _now nade
5 PGy R Inan e 2ol Lt TRa e dncBRHAIALS S0
taed P32 sané dxarpltéonofcoulguibe finpweavch teelad nr @t iwd dfeor
ic
BiEie Ract bocd Pé%ueﬁélf% IR RE A Ao Re e
impleg@riatiienshe ogt avaidatiogseibpriarisoRs eoumsamEsie,

n{a@lyt ke Q‘?l‘ée rfu'ﬁ%‘tri%'nsb Wi SQ%l‘E%@n%b%fvet Eh%yv%@ lé‘?ﬂttal%ed and
thi's | evel be i ncreased consi derabhly, up to

10 cpgrigs oxfq bléfy s§aitRG 8o SO4itH aien §8™BGF 1 585l \anl B BEGRse
dfhri;i @33;5 t@%f Sﬁlkel Ao dﬂafl&(ifellﬂn mﬁ\@a@qb@&u;@atﬂi@m Rayt of
J1,.0. a certai e use ve
iR P oodsit Fhd PR R hsngit vatd Shets i, the
prediefrireat eons dofnetite phesemBeHn%emEu@n‘mdwmmqy$ntly, the
ﬁ:%%“ehft' n%%’%‘?:‘i'o%e LS ¢ %%‘51%] Reey shawg, I %“fr ihed

herein purposes o ustration an

15 appendad @ﬂalimﬁ |a§du1¢@é1rl§7taé@@tk§ytﬁ%§@fof or d| nary
skillin the art that the specific enbodi nents shown
and descri bed may be substituted for a wide variety of
alternative and/ or equival ent inplenmentations w thout
departing fromthe scope of the invention. Those of
ordinary skill in the art wll readily appreciate that
the present invention could be inplenented in a w de
vari ety of enbodi nents, including hardware and
software i nplenmentations, or conbinations thereof. As
an exanpl e,



10

15

20

25

30

35

many of the functions descri bed above nmay be obt ai ned
and carried out by suitable software conprised in a

woieren3tiirp or the |i ke data carrier. This appPCTEE2@®000710

is intended to cover any adaptations or variations of
the preferred enbodi nents dR8cussed herein.

Consequently, the present invention is defined by the
wor di ng of the appended clains and equi val ents

dikegmgof . Claims 1 . . A nethod for operating a punp (1)
“conprising a notor (9) and variable frequency drive
JmeansA (@)t,hctch & dratoiperr aidingg aapuanrged )t ¢oamFtirsding lge motor
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fnequen@atdrig 4dmﬁ4 Gr&r(da)tlto@st heycmtarxw djf\éeeﬁi(nljgl)neans
et erm ni n nmeans contro .
e a e T SRR R OR e e RN G ive
neaesed (@) amdjwﬁnahruajopﬁnﬂkiwmlynuamﬂaqkquBQNHaxﬁsDC
mTunl cating instructions fromthe control

gew ce (11) to the variable frequency drive neans (Zf),
b axEtue Qe ricu | di et usts §§i@ﬂﬁﬁﬁh¥ﬂ9wﬁQﬁﬁ¥eters rom

RN Qb1 d AR 0 HARY dlealniie @Perd iR Aorddiel
notor (9) in accordance with said punp conditions . 2

devige net’od according to claim1 , wherein the step
of gt raiiniing v@d4aes4f sapemnst mrgnzarceefier saftddie device

Hﬁﬂp %4%‘§¥Q§é€§¥%JJ§éStrﬁﬁ%ﬁbn is fulfilled based on
said obtained values of operating parameters, and

- communicating instructions from the control device (11)
to the variable frequency drive means (2), based on the
fulfilment of said predetermined condition, in order to
control the operation of the motor (9) in accordance with

said pump conditions.

2. The method according to claim 1, wherein the step of
obtaining values of operating parameters of the pump (1)
comprises the step of:

- obtaining values of at least one of the following
operating parameters: the DC link voltage level, the DC
link current level, the torque of the motor (9), or the

power of the motor(9).

3. The method according to claim 1 or 2, further

comprising the step of:
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- obtaining values of at |east one of the follow ng
operating paraneters: the DC link voltage |evel, the

wOCRudsikr7eurrent | evel, the torque of the not oPCTB8E2006/000710

or the power of the nDtor (9) 3 . The nethod
accordlng toclaim1 or 2 ,Zﬁurther conprising the
step of:- detecting (44, 64, 84) a certain punp
condition by using said at | east one operating
Dateretteng 444, Thd ,m8dhocd aecdedinnguy cdoaidnt3on by
.Sal c Ity esence of
O e e O BB et e et hod
accordlng to claim4 , wherein the step of determning

4t L a I{Hee%t@fda ned LeAGIH (}%1 dtlﬁtlﬁﬂlbf | |w|h%d:e(5_?1n’%ra:cﬁﬁ§3ump

e steps of: - runnin e np a

BBy QONSENS féd %I@ﬁrﬁnﬁéd ED 511&&1(16‘? Fe 1%t of

tHenpud® (42). the punp (1) at a second speed |evel for

a predeterm ned period of tine, and - determ ning (44)

if the power of the notor (9) is pro portlonal to the

Ecube Tofe mkmﬂe@d:cm‘rdﬂm ot oladie) 4, pEsseion thise step of

ti eYacs Lhiai t g

neans (%é?PQ%;%'ﬁﬁg¥g$§t s%%%g Ievefqgﬁag¥%éﬂ§é%gﬁgkp

Fpead desy dihe sdspsctdfifel y. 6 . The nethod according to

anyrafs ddhe ohaivie 4nfp Wner eith &t ITe rcamepiiceatietdrel for a

i nstructions fromthe c ntrol device (11) to the

RIS BETY U é Wans (2) , are - run (48)

4 hearplinpy ((Y)2)atthe desig ed )speed |seweind idpddd ilevel for a

det r.m ned that .t pr. erm condition is ful
Cftfrmlneg]g}erl%& geda%ltﬂhé oglgj?atl on of the punp (1)

a qﬁ’tei:t@tmnngwe(cﬂ‘lﬁemfocihﬁ povies, off the mptgst erfhi ned pro-

ﬁ#}ael rlzﬁlo&roed&{eerdﬁaée%fcct@@ tef d %fnqthé‘ Wdidd edy) 7

d according to claim®6 further conpr|3|n

hafedt@pS et Valuash @ T AR TED % RegRmat afe RIS

sReeblEMR} means (16) for the first speed level and the

second speed level, respectively.

6. The method according to any of the claims 4-5,
wherein the communicated instructions from the control
device (11) to the variable frequency drive means (2),
are ‘

- run (48) the pump (1) at a desired speed level, if it
is determined that the predetermined condition is ful-
filled, or

- stop (46) the operation of the pump (1) a predetermined
period of time, if it is determined that the predetérmi—

ned condition is not fulfilled.

7. The method according to claim 6, further comprising
the steps of, if the pump (1) is ran at the desired speed
level:

- checking (50) the presence of liguid at an inlet of the
pump (1) by,

- obtaining values. of operating parameters of the pump

(1), by means of the sensing means (16),
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- checking (50) the presence of liquid at an inlet of
the punp (1) by, - obtaining values of operating

woar@msters of the punp (1), by neans of the seasisEg06/000710

means (16),- communi cating said val ues of operating

par anet ers fromthe vari abl €4 requency drive neans (2)
to the control device (11) , - determ ning by neans of
the control device (11) if a second predeterm ned
eomrdhmmroina“sirﬁc_ul ddadd aohhmobiammajcjab; apaestnatad 1 SErom

Fﬁ{g’mw) [
1‘|9§1est r uct [ ons %Cﬂi\‘@i@; CORE T oI evi ce (E@‘g J&ge th1OntrOl

Jariedl el¥requency drive neans (2) , based on the
1 uhdid i .08 Insieas@@ocs@ e ded o8 nedkwindi tion, ;i ¢ Ny

order to ¢ ntrol oper atj on of or (9

ST SCEOH A TG T S 72 Wieror 17 Hes S Ppfsatd

@lettﬁmmlmglmés aaﬁemnrnﬁbmm;iqiaefmert&ckaormdl on is ful
"Jfal ne é\;ﬁ;{i Z{S sq:eréé or?sf frorr?oﬁpar or}gcx(c%%g)dev;me (11)

perdting paranme ters
me@ee eran el ¢ eﬁmcammcy el ve gnearThe(4vet Hoked on the

ACCOr di . tor Wl&fsﬁﬁﬁﬁﬁpgecfeté’ﬂﬂr?éc{‘ d tlon,

conmuni cated instructions fromthe contro eV| ce (1 )
e X HFIHBIRL iy RRREA T d v & Tnedis H(OZ)ora ~ run
(48) the punp (1) at the desired speed level, if it is

eterm ned that the secon det er d condl tion i
o e A e P e T MR SRS of
iébefmininhﬂkﬁrarﬁﬂtqnﬂlgmbdﬁtdnmﬁnedfcdﬂdﬂﬁion is ful~
Pﬁlq hat_ t e S&C re determ ned condition is
?)ftf% fg’ae é‘hel' fgd according to claim2 ,
f Lﬂqmmrﬂdtmpﬁ@u e t@ommcbfvaluemaucrﬁ dnv oy itk parame-
vt dg; ofn tahepfgdét%hr%@ QA Rafaneter at a

substantiall'y constant |evel. 11. The nethod according
to claim10, wherein the step of determning if a
931 edetres MaebLediddidimg sd Wil |dﬁd:l(‘amﬂ¥ Isas, tvhﬁéreln

ep}rq?r];%catuewl %820 L he punp, (1), at roe.LSIc{eVJ_ce
(11) to the variable frequency drive means (2), are
- run (48) the pump (1) at the desired speed level, if it
is determined that the second predetermined condition is
fulfilled, and
- stop (52) the operation of the pump (1) a predetermined
period of time, if it is determined that the second pre-

determined condition is not fulfilled.

10. The method according to claim 2, further comprising
the step of:
- maintaining the value of the at least one operating

parémeter at a substantially constant level.

11. The method according to claim 10, wherein the step
of determining if a predetermined condition is fulfilled
comprises the steps of:

- running (62) the pump (1) at a desired speed level,

~ determining (64) if the power of the motor (9) is lower
than a predetermined reference level of the power of the



10

15

20

25

30

35

- determning (64) if the power of the notor (9) is
| ower than a predeterm ned reference | evel of the

woawer13of77t henot or (9), based on the val ues of PCIIBSE2006/000710

power of the notor (9) obtau%sd by the sensing neans
(16) for the desired speed | 12- The net hod
according to any of the clains 10-11, wherein the
comuni cated i nstructions fromthe control device (11)
notehe(Yhr i bdsed ferquencyabiey o hehes ¥Pjer ap® the ymotor

(62) ob 81 PAHTH 1Qh@tsélh§1§<§§hé&@s speed Fevelneideblirds
detern1ned that the predeterm ned condition is not

FRFFF1+2% 1 or - calculate (66) the speed of the notor
(9) required to reach a predeterm' ned reference |evel

h d
Phat "TRENELASH APcolBIRL {2 )any fot ten® CRLERD 10611,
wln,@ﬂ:etire Phepcgmumt caed Ua‘?rwcaﬁm%p@e@n W8 dhetrol
Steps ogffpr@'a; nghd %&f%ﬁ};ﬁelzfréc&ﬁéﬁ@;{h iSdgs they

the punp IS ran e cal cul at ed
&fheed: - conparing (68) the calcul ated speed of the

pm(@ézwtﬁeqmﬁ@sei r@wmgn@eaﬂgﬂe@lfs f@%%@%iﬂ-élf it

run, sal ca al ed spee
e S SRR S S M S eedat iR c s
ﬁmkanhe@peﬁd or - run (72) the punp (1) at sald

h

P GEE (R TR PR b e N S L PP e o
Woﬁt@@@ﬁ@mm@d revRreice sletebunh dondiewen of the
RONCET [S) leﬂgiﬂ‘gj_Qfdé{&m (at e Jhesd®IARtheq

accordlng toclaiml wherein the step ‘of determ ning

??n%lib%%e%%rwlrﬂ@dl%dl%m%n is fulfilled conprises

1 heurstemps ®imp - (T)Unt Ngh {8 Da1el e dddedt a desired
speed | evel, - deternining (84) if the power of the

notor (9) is higher than a predeterm ned reference
l®velThod ndiehqbveeradrdivey nod arlin )1basedridret heomprising

%ﬁgL§¥%§g 5@?.§PW§&3%&H&?%1) is ran at the calculated
speed:

- comparing (68) the calculated speed of the pump (1)
with a preset maximum speed of the pump (1), and

- run (70) the pump (1) at said calculated speed, if the
calculated speed is lower than the preset maximum speed,
or

- run (72) the pump (1) at saild preset maximum speed, if
the calculated speed is higher than the preset maximum

speed.

14. The method according to claim 3, wherein said pump

condition concerns clogging of the pump (1).

15. The method according to claim 14, wherein the step
of determining if a predetermined condition is fulfilled
comprises the steps of:

- running (82) the pump (1) at a desired speed level,

- determining (84) if the power of the motor (9) is

higher than a predetermined reference level of the power
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notor (9) obtained by the sensing neans (16) for the
desired speed level. 16. The nethod according to any

wohodshe7olai ns 14- 15, wherein the communi cat edPCT/SE2006/000710

instructions fromthe control_device (11) to the

vari abl e frequency drive meatf (2) , are - run (82)

the punp (1) at the desired speed level, if it is

determ ned that the predeterm ned condition is not .

el £helBatosr (9) rupagadeo) e Yukpe? 19freversevrgrapfathe

Roedet eom oeda sREQUL{ OEha st ermengs pes) ofoPfrhe
the punp (1) in its normal operation

tinme, gnd - YUﬂ
AFFEEeT ofPEEdt heV Bbsi red speed | evel after said
predeterm ned period of time of reverse operation, if

P TRE RO RGeS L caRGE PEE Ot R,
Vheradn chapeosinglcaeedt bpstoictionepsaoh ngh¢ 88ynsndl
§E6pcOf (de] er s phhgyd £5 ihee POMELLOhcd Ney 1D %‘?&?%e@’ ,

hi gher than a predetermned reference level o
pdber of the notor (9), and - repeating the steps

al(:ﬁ@xﬁdgﬂg) flﬁh@@hﬂ‘ﬂ% 1@1}1% e d@%b@@da@w@&ii?@vépa i;tf it
cl ai,m . rein e fo ng steps are, perforned a
FRgUPEr MR ST VR EE dUie or Te ST ore BT TR ph ) -
fulfilbhedlngothe punp (1) reversely at a predetermn ned

: . ti o
SOEH (5 SRS T P PR Bl U Wee B ing,
apeed dest rade speeice Feledd afeerod 08 pirdetandi ned

peri0dc0f biie Of) reyerse Qpera iéﬁ’eré—@ior@%é?ﬁion at
rogram product 514) | oadable into a nenory (13) of a
P TR L EonpiR et deRT ek, 2T iR WRAHY RetdslerEntave period
@prﬁiﬁ%f orqu@ﬁ@rméngawﬁmeﬂmt ofs Odftl%ﬁmiﬁ@@l ahas
-18 n said c uter, progra t IS ran on
%‘3‘? op%er%ﬁ%fmc%??gﬁoer}&dte@?rbgs %H%d‘%fﬁ'% conprising a
nmotor. (9) and variable frequency -drive neans (2), the
1att efy bej g, 35 raﬁ?&%ﬁdfr?g C@@téloiintt hf6, further comprising
the steps of:
- repeating (88) said step of determining if the power of
the motor (9) is higher than a predetermined reference
level of the power of the motor (9), and

- repeating the steps according to claim 16.

18. The method according to claim 14, wherein the
following steps are performed at regular intervals during
the operation of the pump (1):

- running the pump (1) reversely at a predetermined speed
for a predetermined period of time, and

- running the pump (1) in its normal”operation direction
at a desired speed level after said predetermined period

of time of reverse operation.

18. Computer program product (14) loadable into a memory
(13) of a digital computer device, including software
code portions for performing the method of one of the
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operation of the notor (9) by being connected to said

motor (9) and to a feeder cable of the punp (1) , the
woaoicabia7f requency drive nmeans (2) conpri Si ngPaT/SE2006/000710

rectifier (5), an inverter & ) and a DC link (10)

ext endi ng t herebetween, furtfernore the pump (1) is

operatively connec ted to a-control device (11)

characterized in that said variable frequency drive ,
eieainss (12)1& o sest & arminiF S O 88 Progiicth i) s
operaliyely eonnect e did¥kidd nk (10) and which

Is arranged to obtain values of operating paraneters

of the punp (1) indicating punp condi tions, the

Y@r i abl iy esseneys did e nsans (D) el ngparatarg ehepency

ommuni cat e t cant.r Vi ' uas, of

'%ﬁe?%ﬁﬁ%ag&n%?%}%?ﬂ?ar%%%%ﬁ)ri %{%Q%%% (rjto(?/aédevi cch the
¢dddat somrsanges nocaet £ nibie heing prevrd el ey said
FONSEL 1o Lsq ful T | edhbasedhon salchobighned VAl ues

of "Operating paranmeters and to comuni cat e, £
Vastalobe | BRETEeN e HeCVETE AR T r U et TP T AP earictitier

(2) ,d_ %’é‘sfﬁvé’f‘téﬁg( 1 )U|t£ﬂ'1di e nic ?Iirﬁlai oL @y e?ﬁtmcﬂﬁm?dthere—
conditlion I N order O contro e, operatli.on _
SOE6TET 0) £ AEHT TR T Sh i BN rHa 1 e Shnes
2dd dbea puoptasToderhget O1T) ai ch2bachbreized baithat said
control device (11).i 0 L u t
FenstBbn et o SR LT Eud AL, 1) PR, Ltning
BEahs nkl 6D} talyech evel opehet DB 1Y nkoreredd Feveridthe

%g§ﬂug%8§ %H& i oK ig)axﬁén%@Q POVEHL OEn t L1 BBE 06 oper-
) . . The punp according to cla|g121,,mhere|n salg._
ebRRE P2 HEWPEer s 125 TR adpR efll t ol PdL FAN AP Piip- P19
giofasfitat §9ﬁ§ﬂbl§Vﬁki§@én@y.@ffdedmeaﬂEHEE)pbeing of
time, - run the pu at,a seco p L lev 0
L
paneesobrt bpennt bng(Prrasepeopor fuohhernore hehgusensrol
the.spe f.th (9) - €5 vaLugstetmt A8d
g?vﬁggsgg%gel%pg¥g$§§%dgg%aﬁg?éggég?a§ﬁe%_%y the
sensihgoneansfpl6)lief bheedipatsapeeabiaiePdaralthe of
85893giﬁ8659r5ﬁéﬁérsr§§89E5|&ghMunicate instructions to
the variable frequency drive means (2), based on the
fulfilment of said predetermined condition, in order to
control the operation of the motor (9) in accordance with

said pump conditions.

21. The pump according to claim 20, wherein said control
device (11) is adapted to obtain values of at least one
of the following operating parameters: the DC link vol-
tage level, the DC link current level, the torque of the

motor (9), or the power of the motor (9).

22. The pump according to claim 21, wherein said control
device (11) is adapted to:

- run the pump (1) at a first speed level for a .prede-
termined period of time,

~ run the pump (1) at a second speed level for a prede-

termined period of time, and
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23. The punp according to claim22, wherein said
control device (11) is adapted to: - run the punp (1)

wabomw/idegired speed level, if it is determ nedpciaE2tbeo71o

predetermned condition is fyulfilled, or - stop the
operation of the punp (1) a%edeterm ned period of

time, if it is determned that the predeter m ned
condition is not fulfilled. 24. The pu according to
cldg R ninanif dilre ot ANUEATF (1) 1% RIRstedional

{0 the NBIKE &b H e yabde of drhe nadtdeasd) oneperat ivige
para nmeter at a substantially caonstant |level. 2

. . L
B b h ot o e s RS i i Ok e

Kl l)hé Ss@tapi@dndas - (T@N fde Fhepfixyt apeedelsiveld and
eed level, - erm ne, | #% r of the notor (9)

TS | T nﬁ?hs e%g?ree%egjt’e?rnélgr?eé re‘?ée)l\rl%nce | evel of the

power of the notor (9), based on the values of the

wer ad e 2 | heh Sessh nga i@ addntrol
g%B) ?%% %ﬁﬁ?iﬁé§§€%§%%g§% fével. %6. The punp e

georeli hblt olel a3l or© 25, wherein the control
geﬂxhz@e%ﬁélﬁuﬂl | @ﬂ)ar)&@d?t@sj;mdalrspé@ plewpe X 1)i@tit hes

esired speed level, if it is. deternned. t t -
et Gr ol P oo LPBTRT S TRL  C T ope (ARLEi11ed,
eal cul ate (66) the speed of the notor (9) required to
reach a_pre ] hed I I f
T haCae BBt (LA LR DL R el BYE o Pyl ERe®
peetied eo fii higwe cohfli 1T ohs i deeaming@dthaidihe uprefeter-

904 (dnat+ 58k d; sahsul atedi speed. 27. The punp
according to claim 26, wherein the control device (11)

is adapted to: - conpare (68) the cal cul ated speed of
phe praPputd) adbdhdangresetladxi aum eipeedi nf thdecpunpol

1%, and_ - run % Qé t he_ punp (1) at said cal cul ated

éﬁ 1o by ?}l{hésc %% F%?éagSpeed i's lower than the
presehtahxi hom spbed, of the at least one operating para-
meter at a substantially constant level.

25. The pump according to claim 24, wherein the control
device (11) is adapted to:

- run the pump (1) at a desired speed level,

- determine if the power of the motor (9) is lower than a
predetermined reference level of the power of the motor
(9), based on the values of the power of the motor (%)

obtained by the sensing means (16) for the desired speed

level.

26. The pump according to claim 24 or 25, wherein the
control device (11) is adapted to:

- run the pump (1) at the desired speed level, if it is
determined that the predetermined condition is not ful-
filled, or

- calculate (66) the speed of the motor (9) reqguired to
reach a predetermined reference level of the power of the
motor (9), if it is determined that the predetermined

condition is fulfilled, and
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or - run (72) the punp (1) at said preset maxi mum

speed, if the calcul ated speed is higher than the
wonrema7iTaxi mum speed. 28. The punp accordi ng POTSEAI06000710

21, wherein the control devi ée (11) is adapted to: -

run (82) the punp (1) at a desi red speed | evel, -

determne (84) if the power of the notor (9) is higher

than a predeterm ned reference | evel of the power of
+ heimotty §@)p |, (basdd -4 Fe e il bsSRIRS power  of
the notor (9) obtained by the sensing neans (16) for

the desired speed |level. 29. The ccordi to

Zlai mPE R @GEUHE DM oﬁla&é‘bi%e (“%ﬁ“flsn gﬁghept%o&ltr“
ddiice I Ut hes pidgpt(ed tad: the desired speed level, if

it is determn t hat ' Ltl Oy S, 1
PR | | UG e B By bl 5
atpre e ded ermim esp ek eaf fidre D yprredetler mied peri od of

ti - id d Shes@t i oA th
AR Wiy &%‘M@Zﬁgﬁa éé‘c)eaéiddqléeﬁ?l{%?% saj d the
prlaet e ed nepegri vdl G1eT i AR RRT SR bkt TYh, SpFeds

is determ ned that the predeternmined condition is

fulfilled. 30. The p ccording to claim?2l. wherein.
THETR ofil # bl CRVPEER (1) 50 a1 1SgUiBToT AT VATS TorThG -0
the eperalivadofpéde punpldigr flsamdept eoreset mamimpe
gggg%(l) reversely at a predeterm ned speed for a

term ned period of tinme, and - run the punmp (1)
inits normal operation direction at a desired speed

&gyelTﬁétgﬁm al d-Preoes efsn aegipesi odyRérdi FBLE control
reverse operation. 31.” A punp system conprising a punp

dayieecodtdi ngstadapledftehe claims 20-30. 32. The punp
systgEMascordinguhe ¢lpiat 3, ddsttberspomipiésehg an

operator  unit EZ% conprising i pput nea ( Ay on
ai%F%ymh%%néB% f)tf,@vﬁ?‘% i%Pag%%t%‘aQ?“é ?%esg%thlg St
than a predetermined reference level of the power of the
motor (9), based on the values of the power of the motor
(9) obtained by the sensing means (16) for the desired

speed level.

29. The pump according to claim 28, wherein the control
device (11) is adapted to:

- run the pump (1) at the desired speed level, if it is
determined that the predetermined condition is not ful-
filled, or

- run (86) the pump (1) reversely at a predetermined
speed for a predetermined period of time, and

- run thé pump (1) in its normal operation direction at
the desired speed level after said predetermined period
of time of reverse operation, if it is determined that

the predetermined condition is fulfilled.

30. The pump according to claim 21, wherein the control
device (11), at regular intervals during the operation of

the pump (1), is adapted to:
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information related to the operation of the punmp (1) .
33. A control device (11) for a punp (1) conprising a

wounumri3(®@y and variabl e frequency drive nmeans PCERBE2006/000710

| atter being arranged to control the operation of the
notor (9) by being connect ed% o sai d notor (9) and a
feeder cable of the punp (1), the variable frequency
drive neans (2) conprising a rectifier (5), an
4 ey ttére Erand )a MBEYLSE Y B seRr&sfitpgnined speed for

ifﬁr&@t é’ﬁ@d tlrhed‘ !fféﬂ@fc%@f{%&ﬁrfé@ @wmil(l) if; operatively
nect e 0 saji.d contro evi ce .. C .act er.i zed
TGS AR r O de et B ATy o e Lo ot a
d&%?xe&;sgﬁaﬂxiaﬁeknxﬁﬁﬁﬂla;imamammwanermﬁhadupthqﬁ(Q@

i.ndi catin u ondi.t.iogns, fromthe variable
%%%ﬁd%%é?gfrfggo %ﬁ%g%é " conprising sensing neans -

é%gg , Which is operatively connected to said DC |ink

10) Al I Ghsdsh Adr@ged AP LR | o) B Pt

0 erat?ﬂgﬂgéﬁgzeters, furthéfnn?i Eﬂe@?ontrol de&?cg i
P Bhe Sl mihgdtr b deternine if a predeternined
c?ndltlon is fulfilled based on sai d obtai ned val ues

of operating paraneters and to.co ni_caf-e
%%stﬁﬁ?hﬁﬁﬁ%tﬁyﬁ VG © %?%f%ﬁggﬁ%§“ Hﬂvgﬁﬁﬁﬁﬁf(ﬁﬁm_
privaigerd on dgeecdidf idmEent () saimpprssidat gémputedneans (24)
condi | i e o' [t ' e

SR Py RS0, AN 2 R 2 Ao

information related to the operation of the pump (1).

33. A control device (11) for a pump (1) comprising a
motor (9) and variable frequency drive means (2), the
latter being arranged to control the operation of the
motor (9) by being connected to said motor (9) and a
feeder cable of the pump (1), the variable frequency
drive means (2) comprising a rectifier (5), an inverter
(7) and a DC link (10) extending therebetween, further-
more the pump (1) is operatively connected to said
control device (11), characterized in that said contfol
device (11) is arranged to receive values of operating
parameters of the pump (1) indicating pump conditions,
from the variable frequency drive means (2) comprising
sensing means (16), which is operatively connected to
said DC link (10) and which is arranged to obtain said
values of operating parameters, furthermore the control
device (11) is arranged to determine if a predetermined
condition is fulfilled based on said obtained values of
operating parameters and to communicate instructions to
the variable frequency drive means (2), based on the
fulfilment of said predetermined condition, in order to

‘control the operation of the motor (9) in accordance with

said pump conditions.



