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UAB ..Siauliy vandenys*
(Adresatas (Perkantysis subjektas))

IV’ASII_JLYMASv
GILUMINIO SIURBLIO GREZINIUI SU DAZNIO KEITIKLIU PIRKIMUI

2025-08-12 Nr.VS20250812-1P

Siauliai

Tiekéjo pavadinimas /Jeigu dalyvauja itkio subjekty grupé, | UAB ,,Vandens siurbliai*
surasomi visi dalyviy pavadinimai/

(jeigu pasiillymq teikia fizinis asmuo — verslo ar
individualios veiklos pazyméjimo Nr. ar pan.)

Tiekéjo adresas /Jeigu dalyvauja utkio subjekty grupé, Giruliy g. 24, Siauliai, 78138
surasomi visi dalyviy adresai/

Uz pasiiilyma atsakingo asmens vardas, pavardé

Vadovo vardas, pavardé Martynas Labrincas
Telefono numeris +370 41 500720
El. pasto adresas info@siurbliai.lt

1.* Vykdant sutartj pasitelksiu §iuos subtiekéjus (subteikéjus):

1.1. Lenteléje pateikiame informacijg apie Ukio subjektus, kuriy pajégumais remiamés, kad atitiktume
Pirkéjo keliamus kvalifikacijos reikalavimus (jeigu tokie reikalavimai keliami) (nurodomi ir Kvazisubtiekéjai —
fiziniai asmenys, kuriuos ketinama jdarbinti pirkimo laiméjimo atveju):

(pildoma, jei tiekéjas pasitelkia kity Ukio subjekty pajégumais pagal P] 62 str.)

Eil. Ukio subjekto, kurio pajégumais Nuoroda j Konkurso SPS Sutarties dalis (apimtis eurais,
Nr. remiamasi (pavadinimas, juridinio punkto salyga, kuriai atitikti dalis procentais), kuriai
asmens kodas, adresas) ir jeigu yra remiamasi Ukio subjekto ar ketinama pasitelkti Ukio
Kvazisubtiekéjo vardas, pavardé Kvazisubtiekéjo pajégumais subjekta, kurio pajégumais

remiamasi ir / ar
Kvazisubtiekéja

1.

2.

* Nepildyti, jei pasitilyma teikia Gikio subjekty grupé, veikianti pagal jungtinés veiklos sutartj.
pildyt, je1 p ymg jekty grup pagal jung 1

1.2. Lenteléje pateikiame informacija apie Zinomus Subtiekéjus ir jiems perduodamg vykdyti sutarties dalj:

Eil. | Subtickéjo (subteikéjo) pavadinimas, juridinio asmens | Sutarties dalis (apimtis eurais, dalis procentais),
Nr. kodas, adresas) kurig ketinama perduoti subtiekéjams

1. UAB ,,Automatizavimo sprendimai‘ ~8 %

* Nepildyti, jei pasitilymg teikia tikio subjekty grupé, veikianti pagal jungtinés veiklos sutart;.

2. Siuo pasitlymu pazymime, kad sutinkame su visomis pirkimo salygomis, nustatytomis:

2.1. Skelbime (jeigu pirkimas buvo skelbiamas) ir pirkimo salygose, paskelbtose Centrinéje vieSyjy pirkimy
informacingje sistemoje;

2.2. kituose pirkimo dokumentuose (jy paaiskinimuose, papildymuose).

3. Pasililymas galioja iki termino, nurodyto Konkurso SPS 7.3 punkte. Tickéjas gali nurodyti ir ilgesnj
terming.

4. Pateikdamas pasitilymg patvirtinu, kad dokumenty skaitmeninés kopijos yra tikros.

5. Atsizvelgdami j pirkimo dokumentuose iSdéstytas salygas, teikiame savo pasitilyma:
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(Tiekéjas turi uzpildyti visas lentelés pozicijas. NeuZpildZius visy lentelés pozicijy, pasiiilymas bus

nevertinamas.)
1 vnt. Kiekio
kaina, kaina,
gl: Prekés pavadinimas Vg{la:;s Kiekis EPuVrl\(/}))e la;l:
PVM)
(4x5)
1 2 3 4 5 6
1. Giluminis siurblys vnt. 1 10333,18 | 10333,18
) Daznio keitiklis komplektuotas su slégio vnt. 1 5174,00 5174,00
) jutikliu
Giluminio siurblio ir daznio keitiklio su slégio vnt. 4400,00 4400,00
3. jutikliu montavimo, paleidimo, derinimo 1
paslaugos
Suma Eur (be PVM): | 19907,18
PVM verté (21 proc.), Eur: | 4180,51
Suma, Eur (su PVM) | 24087,69

Musy sitiloma Preké(-€s) visiskai atitinka pirkimo dokumentuose nurodytus reikalavimus.

(Tais atvejais, kai pagal galiojancius teisés aktus Tiekéjui nereikia moketi PVM, jis lentelés eilutés ,, PVM “
nepildo ir nurodo priezastis, dél kuriy PVM nemoka.)

6. Kartu su pasiiilymu pateikiami ir Sie dokumentai, kurie laikomi nekonfidencialiais, vadovaujantis P] 32
straipsnio 2 dalimi (i§skyrus asmens duomenis, kuriy konfidencialumg reglamentuoja asmens duomeny apsaugos
teisés aktai) ir bus vieSinami:

. Konfidencialuma
Jeigu .
jrodantys
dokumente yra .
= dokumentai
konfidencialios TrO et
. . . teikiami kartu su
Eil. informacijos, .
Dokumentas : . pasialymu.
Nr. nurodyti, kas ir Iy
- e e . Pateikiama
kokia apimtimi .
- nuoroda §
konfidencialu** dokun.zefu‘o
pavadinimg
1 2 3 4
1. Konkurso SPS 1 priedas ,,Pasitilymo forma* (jskaitant
pasitilymo kaing ir jkainius)
2. Uzpildyta SPS 2 priedo ,,Techniné specifikacija“ 6 punkto 1
lentelé ir dokumentai (jei reikalaujama)
3. SPS 2 priedo ,,Techniné specifikacija“ 7.2 papunktyje
nurodyti dokumentai
4, SPS 2 priedo ,,Techniné specifikacija“ 7.3 papunktyje

nurodyti dokumentai

Kiti Tiekéjo kartu su pasiiillymu teikiami dokumentai

**Konfidencialios informacijos apsauga, neturi pazeisti P ir CK nuostaty.




7. Kartu su pasiiilymu pateikiami ir Sie dokumentai, kuriuose pateikta konfidenciali*** informacija, kurios
atskleidimas prieStarauty teisés aktams arba teisétiems tiekéjy komerciniams interesams arba trukdytu
laisvai konkuruoti tarpusavyje (dokumentai su konfidencialia informacija nurodyti lenteléje):

Kartu su
pasialymu
PaaiSkinimas, teikiami
Ar dokumente kokia konkreti | konfidencialumg
. yra . . A
Eil. Dokumentas Lz}]v)'q konfidencialios LG E Irodantys .
Nr. skaicius | .. dokumente yra dokumentai.
informacijos? A Iy
(Taip / Ne) konﬁden.cmll ir Patelktamfz
kodél nuoroda §
dokumento
pavadinimg
1 2 3 4 5 6
1. Jungtinés veiklos sutarties kopija
(jei pasitilyma pateikia tkio
subjekty grupé)
2. Kiti Tiekéjo kartu su pasiiilymu
teikiami dokumentai

*#*Tiekéjas negali nurodyti, kad konfidenciali yra pasifilymo kaina arba, kad visas pasitilymas yra konfidencialus.
Tiekéjui nenurodZius, kokia informacija yra konfidenciali, laikoma, kad konfidencialios informacijos
pasiiilyme néra. Visas pasitilymas bus pavieSintas teisés akty nustatyta tvarka.

8. Teikdamas pasitilyma, tvirtinu, kad Tiekéjui, jo pasitelkiamiems {ikio subjektams (jeigu pasitelkiami) néra
paskirta baudziamojo poveikio priemoné — uzdraudimas juridiniam asmeniui dalyvauti vieSuosiuose pirkimuose.
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Eil. Tiekéjo sitilomy
Rodiklis Reikalaujama rodiklio reiksmeé prekiu techniniy
Nr. o Thrtns
rodikliy reikSmés
1.1. Reikalavimai siurbliui
111 Gamintojas, Nurodyti Prekés gamintoja, kilmés $alj ir tiksly Franklin-electric,
T modelis modelj Italija, VS97/8
1.1.2. igﬁ;g ls Darbo aplinka — geriamasis vanduo i$ gr¢ziniy Atitinka
S1urb119 tipas — panardinamas vertikalaus Atitinka
montavimo
Pakélimo aukstis darbo taske turi biiti 95 m (%
Lo o 95 m.
1.1.3. Siurblio %) _ —
charakteristikos | Siurblio naumas darbo taske turi bati 95 m3/h (+ 95 m/h
5%) m
Bendras efektyvumas darbo taske (variklis +
siurblys) (Ey) > 72,5% 72,63 %
Korpusas, darbo kameros, darbo ratai, atbulinis Atitinka
voztuvas ir filtras turi buti pagaminti i
nertidijanéio plieno markés ne zemesnés nei EN
1.4301 (AISI 304)
Velenas turi biti pagamintas i§ neriidijancio Atitinka
plieno markés ne zemesnés EN 1.4460/AISI 329
Reikalavimai Turi biiti integruotas atbulinis voztuvas Atitinka/
1.1.4. siurblio Turi bti filtras siurblio pasiurbime Atitinka
konstrukcijai Leidziamas kietyjy daleliy kiekis 100 g/m? Atitinka/
Siurblio skersmuo ne maziau kaip 6 coliai, bet g
ne daugiau kaip 8 coliai
Siurblio i§vadas — flan$inis, flanSo dydis DN 125
mm. Flansas — 8 skyliy (skyliy dydis 17-19 mm), Atitinka
PN16, turi biti pagaminti i§ nertidijancio plieno
markés ne Zemesnés nei EN 1.4301 (AISI 304)
Nominali variklio galia P, <37 kW 37 kW.
Variklio galia darbo taske Pi< 34 kW 33,69 kW
Daznis 100 Hz Atitinka
Itampa 400 V, 3 fazés Atitinka
Variklio siikiy skai¢ius < 3000 aps./min. 3000 aps/min.
Variklio paleidimas: su daznio keitikliu Atitinka
Leistinas jsijungimy skaicius > 20 k/h 20 k/h.
Variklio tipas: sinchroninis Atitinka
115 Reikalavimai Variklio korpusas turi biti pagamintas i§ ne Atitinka
T elektros varikliui | Zemesnés klasés nertdijancio plieno nei EN
1.4301 (AISI 304)
Variklis turi bati su smélio gaubtu, vandeniu Atitinka
tepamais slydimo guoliais ir iSsiplétimo
diafragma
Variklio rotorius turi bliti pastovaus magneto Atitinka
Apsaugos klasé ne Zzemesné kaip IP68 Atitinka
Kabelio ilgis ne trumpesnis nei 82 m nuo
O . LT . 82 m.
variklio kabelio pajungimo jungties

lentelé



Kiti reikalavimai

Siurblys ir daznio keitiklio programiné jranga
turi biiti to paties gamintojo ir suderinta bendram
darbui

Atitinka

p—

.2. Reikalavimai daznio keitikliui (DK)

1.2.1.

Daznio keitiklis
(DK)

Daznio keitiklis
(DK)

DK galingumas turi baiti ne mazesnis kaip 37 kW

45 kW

Montavimo biaidas: surinktas skyde kartu su
i§¢jimo filtrais

Atitinka

DK vardiné ,,is¢jimo* jtampa turi atitikti elektros
variklio vardine jtampa (380-500 V +£10%,)

Atitinka

Maksimalus ekranuoto kabelio ilgis tarp variklio
ir DK ne mazesnis kaip 200 m

Atitinka

DK turi uztikrinti siurblio darbg pilnu nasumu, t.
y. turi baiti uztikrintos siurbliy apsukos nuo 0 iki
100 Hz esant nominaliam  momentui
ekonomigkiausiame siurblio darbo kreivés taske

Atitinka

DK naudingo veikimo koeficientas ne mazesnis
kaip 97,5%

98 %

DK turi biiti paZenklintas CE Zenklu

Atitinka

DK turi turéti integruotus filtrus ir tenkinti LST
EN 61800-3, klasés C2 reikalavimus
elektromagnetiniam suderinamumui

Atitinka

11357

DK valdymo panelyje turi biiti “iSvesta” visy
gedimy ir signalizacijy atvaizdavimai. Panel¢je
turi  buti  atvaizduojama DK  vardiniai
pagrindiniai parametrai ir elektros variklio darbo
laiko apskaita

Atitinka

DK turi turéti apsauga nuo jtampos padidéjimo
nuolatinés srovés grandinéje

Atitinka

DK turi biti standartinis ir turéti visas variklio
gamintojo numatytas apsaugas nuo visy rusiy
elektros variklio gedimy taip pat ir variklio
programuojama Silumine apsauga

Atitinka

DK turi turéti adaptavimosi su varikliu ir
automatinio energijos optimizavimo funkcijas

Atitinka

DK turi turéti variklio paSildymo funkcijg
apsaugancia variklj nuo kondensato susidarymo

Atitinka

DK turi turéti siurblio srauto kompensavimo,
vamzdyno uzpildymo, sauso darbo ir kreivés
pabaigos apsaugos funkcijas

Atitinka

DK turi turéti specialia lété¢jimo funkcija
uztikrinan¢ig atbulinio voztuvo uzdaryma be
hidraulinio smiigio

Atitinka

DK turi turéti atskirg elektronikos ir jégos
elementy ausinimag

Atitinka

DK turi veikti esant Sioms siurblinés patalpy
aplinkos salygoms:

temperatiira ne aukStesné kaip 0 ir ne Zemesné
kaip +45°C

santykiné drégmé nuo 5 iki 95%

Atitinka

Daznio keitiklis turi turéti i$éjimo Sinewave
filtrg

Atitinka

Nurodyti DK gamintojo pilno techninio

UAB ,, Vandens

palaikymo bei serviso Lietuvoje siurbliai*
atstova/atstovybe

Apsaugos laipsnis ne mazesnis kaip IP 21 IP55
DK turi tenkinti EN 61800-3 reikalavimus

elektromagnetinio suderinamumo emisijai ir Atitinka

imunitetul




DK turi turéti ne maziau nei 3 laisvai
programuojamus relinius i$éjimus, kiekvienas
su normaliai uzdaru ir normaliai atviru ,,sausais‘
iki 230VAC kontaktais

Atitinka

DK turi turéti ne maziau nei 2 analoginius srovés
ir jtampos ,,j¢jimus*

Atitinka

DK turi turéti ne maziau nei 1, su laisvai
priskiriamomis funkcijomis, analoginj sroveés
,,18¢jima

Atitinka

Daznio keitiklio valdymo grandiniy Saltiniai
privalo turéti apsauga nuo trumpo jungimo

Atitinka

Turi biiti PID reguliatorius slégio palaikymui
pagal griztamajj ry$j i§ vieno arba dviejy jutikliy
(skirtumas, max. dydis, min. dydis, jutikliai
pateikiami ir pajungiami Tiekéjo)

Atitinka

Automatinis PID reguliatorius pagal
operatoriaus pasirinkimag DK valdymo jranga
privalo uztikrinti tinklo siurblio veikimo
valdymo galimybe¢ bet kuriame i§ $iy valdymo
rezimy:

1. Nuotoliniu, i§ iSorinio valdiklio sroviniy 4-
20mA ar 0-10 V signaly;

2. Perjungus valdymg i§ iSorinio valdiklio i
vietinj valdyma — i§ DK wvaldymo panelés
(rankinis arba automatinis slégio palaikymas
nuo slégio daviklio).

Atitinka

DK nustatymai turi biiti jvedami vietiniu
valdymo pulteliu ir numatyta galimybé
prisijungti su asmeniniu nesiojamu kompiuteriu
ir specialia aparatiirine bei programine jranga

Atitinka

DK i$sijungus nuo sroviniy ar jtampos apsaugy
sukelty iSorinio trikdZio, ir jei jrenginys néra
pazeistas, DK turi ,,nusimesti“ gedimg ir vykdyti
savilaidos funkcija

Atitinka

Dingus arba sumazéjus maitinimo jtampai iki
programuojamos reik§més, daznio keitiklis turi
turét galimybe¢ panaudoti variklio ir apkrovos
kineting energijg savo maitinimui ir neprarasti
sinchronizacijos su varikliu

Atitinka

DK pagaminimo metai — ne ankstesni negu 2025
m.

2025

1.3. Reikalavimai slégio jutikliui

1.3.1.

Slégio jutiklis

Slégio matavimo skalé — nuo 0 iki 6 bar

0...6 bar.

Virsslégio palaikymas — ne maziau 25 bar

25 bar.

I$¢jimas srovinis — nuo 4 iki 20 mA

4-20 mA.

Montavimo buidas srieginis % colio, arba
analogiskas montuojamas per atskiriamaja
armatura

Atitinka

14. Reikalavimai slégio jutikliui

1.4.1.

Garantijos

Prekéms ir Tiekéjo atliktiems darbams turi buti
taikomas ne trumpesnis kaip 24 ménesiy nuo
Prekés priémimo perdavimo akto pasiraSymo
dienos.

24 men.
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SPS 5 priedas

UAB ,Siauliy vandenys*

UAB ,Vandens siurbliai®

TIEKEJO KONFIDENCIALUMO PASIZADEJIMAS

2025m. rugpjacio 12 d.
Siauliai

Dalyvaudamas UAB ,Siauliy vandenys® (toliau — Perkantysis subjektas) vykdomame ,Giluminio siurblio
greziniui su daznio keitikliu pirkimas® neskelbiamoje apklausoje (toliau — Konkursas), kuris vykdomas per CVP IS,
pirkimo /D 3952183,

1. Pasizadu:

1.1. visomis jmanomomis teisétomis priemonémis saugoti, neatskleisti, neperduoti ir tik jstatymy ir kity teisés
akty, Sio Konkurso nustatytais tikslais ir tvarka naudoti konfidencialig informacijg, kuri man taps Zinoma
susipazjstant su Perkanciojo subjekto detalia konfidencialia informacija, pateikta Konkurso SPS 2 priedo ,Techniné
specifikacija“ 12 punkte;

1.2. man patikétus dokumentus, kuriuose yra konfidenciali informacija, saugoti tokiu bldu, kad tretieji asmenys
neturéty galimybés su jais susipaZzinti ar pasinaudoti.

2. Man iSaiskinta, kad konfidencialig informacijg sudaro Perkanciojo subjekto nurodyta Konkurso SPS 2 priedo
»1echniné specifikacija“ 12 punkte.

3. Esu perspétas, kad, pazeides §j pasizadéjimg, atsakysiu teisés akty nustatyta tvarka ir turésiu atlyginti
Perkanciajam subjektui padarytus nuostolius.

Jei §j konfidencialumo pasizadéjimg pasiraso ne tiekéjo vadovas, pateikiamas juridinio asmens vadovo jgaliojimas.
Konfidencialumo pasiZzadéjimg pasiraSo asmuo, kuris susipaZins su Perkanciojo subjekto konfidencialia
informacija.

F-05-02, Leidimas 3
a 2020-02-11, jmonés vadovo jsakymu Nr. 18/08/27/V-01
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CERTIFICATE

Of conformity to the standard UNI EN ISO 9001:2015

Awarded to:

Franklin Electric S.r.l. con Socio
Unico

Tax code: 00558130241

Registered Office :
Via Asolo,7 - 36031 Dueville (VI) Italy

For the implementation of Managment System on site :
Via Asolo, 7 e 10 - 36031 Dueville (VI) Italy

headquarters of the group certification “Franklin Electric S.r.l. con Socio
Unico” and in the branch offices indicated in attachment A of certificate
n°Q-2588-18

Scope: Design, production, assembly, packaging and shipping of stainless steel
pumps and electropumps and of stainless steel stamped and welded
components for pumps. (IAF 18-17)

N° certificate registration: Q-2588-18

The validity of this certificate is subject to surveillance audits and to complete reassessment of
management system every three years.

This certificate is issued including the evaluation of the previous certification n° 187285-2015-
AQ-ITA-ACCREDIA of 08/10/2015.

This document provides information on the status of certification at the date of issue. It is
recommended to verify its validity and authenticity in the website www.tuvaustriaitalia.com or by
scanning the QR Code below.

The indicated scope refers to the complex of activities carried out in the various sites.

First issue Current issue Expire date
15/06/2018 07/10/2024 08/10/2027

/

TUV AUSTRIA ITALIA S.p.A. Online Verification

Via del Commercio, 6/A 60030 Monte Roberto (AN) ACC RED IA :‘}
+39 0731 22781 - info@tuvaustriaitalia.com - tuvaustriaitalia@pec.it bttt e bl
C.F./P.IVA IT01055750333 - Cap. Soc. i.v. € 400.000,00 - REA AN n. 211030 .
Societa a socio unico, soggetta a controllo e coordinamento di:

TUV AUSTRIA HOLDING AG Deutschstrasse 10, A-1230, Vienna, Austria
www.tuvaustriaitalia.com
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Membro degli Accordi di Mutuo Riconoscimento
EAIAF e ILAC

Signatory of EA, IAF e ILAC

Mutual Recognition Agreements




TUV AUSTRIA ITALIAS.p.A. C.F. - P. IVA
1T01055750333

I
Cap. Soc. i.v. € 400.000,00
u V AP P E N D IX A Societa a socio unico, soggetta a controllo e
' Registration n. Q-2588-18 coordinamento di

TUV AUSTRIA HOLDING AG Deutschstrasse 10,

H H A-1230, Vienna, Austria
A U S T R I A Date Of Current Reglstrat|on Sede legale: Via del Commercio, 6/A 60030
07/10/2024 Monte Roberto (AN)

T: +39 073122781 F: +39 0731 227806

E: info@tuvaustriaitalia.com
tuvaustriaitalia@pec.it www.tuvaustriaitalia.com
Codice SdI M5UXCR1

Registration Corporate

Franklin Electric S.r.l. con Socio Unico

Head Office

Franklin Electric S.r.l. con Socio Unico
Via Asolo, 7 e 10

36031 Dueville \

Tax Code: 00558130241

Date of Original Registration: 15/06/2018

Recertification Due Date: 08/10/2027

Code: 18 17

Scope of Registration: Design and production of stainless steel pumps and electropumps and of

stainless steel stamped and welded components for pumps.

Branch Office 2

Franklin Electric S.r.l. con Socio Unico
Via Magnadola, 29

31045 Motta diLivenza TV

Tax Code: 00558130241

Date of Original Registration: 08/10/2021

Recertification Due Date: 08/10/2027

Code: 18 17

Scope of Registration: Packaging and shipping of stainless steel pumps and electropumps and of

stainless steel stamped and welded components for pumps.

Registration n. Q-2588-18 Form 94e-ITA5_Allegato A_Corporate - Pagina 1di2
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APPENDIX A
Registration n. Q-2588-18

Date of Current Registration
07/10/2024

Franklin Electric S.r.l. con Socio Unico
Via Torino, 13
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1. General information

Read this document before you install the product.
Installation and operation must comply with local

regulations and accepted codes of good practice.

1.1 Hazard statements

The symbols and hazard statements below may appear in Grundfos
installation and operating instructions, safety instructions and
service instructions.

DANGER

Indicates a hazardous situation which, if not avoided, will
result in death or serious personal injury.

WARNING

Indicates a hazardous situation which, if not avoided,
could result in death or serious personal injury.

CAUTION
Indicates a hazardous situation which, if not avoided,
could result in minor or moderate personal injury.

> B P

The hazard statements are structured in the following way:

SIGNAL WORD
Description of the hazard
Consequence of ignoring the warning

>

» Action to avoid the hazard.

1.2 Notes

The symbols and notes below may appear in Grundfos installation
and operating instructions, safety instructions and service
instructions.

Observe these instructions for explosion-proof products.

A blue or grey circle with a white graphical symbol
indicates that an action must be taken.

A red or grey circle with a diagonal bar, possibly with a
black graphical symbol, indicates that an action must not
be taken or must be stopped.

If these instructions are not observed, it may result in
malfunction or damage to the equipment.

- 0@ ®

\I/

',Q\' Tips and advice that make the work easier.

1.3 References
Technical documentation for Grundfos CUE:

* The manual contains all information required for putting CUE
into operation.

* The data booklet contains all technical information about the
construction and applications of CUE.

* The service instructions contain all required information for
dismantling and repairing the frequency converter.

English (GB)
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Technical documentation is available in Grundfos Product Center at
www.grundfos.com.

If you have any questions, contact the nearest Grundfos company
or service workshop.

2. Product introduction

2.1 Product description
CUE is a series of external frequency converters especially
designed for pumps.

With the startup guide in CUE, the installer can quickly set central
parameters and put CUE into operation.

Connected to a sensor or an external control signal, CUE quickly
adapts the pump speed to the actual demand.

The operating panel displays any alarms or warnings.

' If the pump speed exceeds the rated speed, the pump will

° be overloaded.

2.2 Intended use

CUE frequency converters can be used in both new and existing
installations. Local operation is performed via the operating panel
which has a graphic display showing the menu structure. The menu
structure uses the same system as Grundfos E-pumps.

Remote operation is performed via external signals, for instance via
digital inputs or GENIbus.

2.3 Applications

The CUE series and Grundfos standard pumps are a supplement to
the Grundfos E-pumps range with an integrated frequency
converter.

A CUE solution offers the same E-pump functionality in these
cases:

* in mains voltage or power ranges not covered by the E-pump
range

» in applications where an integrated frequency converter is not
desirable or permissible.

2.4 ldentification

2.4.1 Nameplate

CUE can be identified by means of the nameplate. An example is
shown below.

oV

GRUNDFOS' 2\

T/C: CUE203P1K5T5E20H1BXCXXXXSXXXXAXBXCXXXXDX
Prod. no: 12345678 S/N: 123456G234

1.5 kW (400V) C€
IN: 3x380-500 V 50/60Hz 3.7A

OUT: 3x0-Vin 0-590Hz 4.1 A 2.8 kVA (V)
CHASSIS/IP20 Tamb. 45C/122F

[IIIIBAR CODELLHI

MADE IN DENMARK

@ Listed 76X1 E134261 Ind. Contr. Eq.
¢ u See manual for prefuse

CAUTION:
SEE MANUAL / VOIR MANUEL

WARNING:
STORED CHARGE DO NOT TOUCH UNTIL
4 MIN AFTER DISCONNECTION

CHARGE RESIDUELLE, ATTENDRE
4 MIN APRES DECONNEXION

TM043272

Example of nameplate

Text Description

e CUE (product name)
202P1M2... (internal code)

Prod. no: Product number: 12345678

S/N: Serial number: 123456G234

Text Description

The last three digits indicate the
production date: 23 is the week,
and 4 is the year 2004.

1.5 kW (2 hp) Typical shaft power of the motor

Supply voltage, frequency and

IN: " .
maximum input current

Motor voltage, frequency and
maximum output current. The

OUT: maximum output frequency
usually depends on the pump
type.

CHASSIS/IP20 Enclosure class

Tamb. Maximum ambient temperature

2.4.2 Packaging label
CUE can also be identified by means of the label on the packaging.

3. Receiving the product

WARNING

Crushing of feet
Death or serious personal injury
- Use safety shoes during transport and avoid
stacking boxes.

CAUTION
Lifting hazard

Minor or moderate personal injury

- Use proper lifting equipment when handling the
product.

- Follow local regulations.

3.1 Transporting the product

To prevent damage during transport, CUE must only be unpacked
at the installation site.

3.2 Inspecting the product

Check on receipt that the packaging is intact and the unit is
complete. In case of damage, contact the carrier immediately.

Note that CUE is delivered in packaging which is not suitable for
outdoor storage.

3.3 Scope of delivery

The packaging contains one or more accessory
bags, the documentation and the unit itself.

TM038857

CUE packaging



Pos. Description
1 Documentation
2 Accessory bags

3.3.1 Lifting CUE

Always lift the product using the lifting holes. Use a bar to avoid
bending the lifting holes.

Recommended lifting method

4. Installation requirements

Any installation, maintenance and inspection must be
carried out by trained persons.

WARNING
Sharp element
Death or serious personal injury
- Use safety knives and protective gloves when
unpacking the product.

WARNING
Lifting hazard
Death or serious personal injury

- Use proper lifting equipment when handling the
product.

- Follow local regulations.

WARNING

Electric shock

Death or serious personal injury

- Before starting any work on the product, make sure
A that the power supply has been switched off at least
for as long as stated below and that it cannot be
accidentally switched on.
- Touching the electrical parts may be fatal, even after
CUE has been switched off.

TM039896

Voltage Min. waiting time
4 minutes 15 minutes 20 minutes
0.75 - 3.7 kW 5.5 -45 kW

200-240 V
(1-5hp) (7.5 - 60 hp)

380-500 0.55-7.5 kW 11-90 kW 110 - 250 kW
(0.75-10 hp) (15-125 hp) (150 - 350 hp)
0.75-7.5 kW 11-90 kW

525-600 V
(1-10 hp) (15 -125 hp)

11 - 250 kW

525-690 V

(15 - 350 hp)

You can only wait for a shorter period of time if stated on the
nameplate of the product in question.

Related information
6. Electrical connection

10. Servicing the product

4.1 Safety regulations

« The OFF button of the operating panel does not disconnect
CUE from the power supply and must therefore not be used as
a safety switch.

* CUE must be earthed correctly and protected against indirect
contact according to local regulations.

* The leakage current to protective earth exceeds 3.5 mA.

» Enclosure class IP20/21 must not be installed freely accessible,
but only in a panel.

* Enclosure class IP54/55 must not be installed outdoors without
additional protection against weather conditions and the sun.

*  The STO function does not disconnect CUE from the power
supply and must therefore not be used as a safety switch.

* The STO function does not prevent unwanted movement from
external forces on the motor, for example, back pressure, and
the motor shaft must be covered.

Always observe local regulations concerning cable cross-section,
short-circuit protection and overcurrent protection.

The general safety necessitates special considerations as to these
aspects:

» fuses and switches for overcurrent and short-circuit protection

» selection of cables (mains current, motor, load distribution and
relay)

» net configuration (IT, TN, earthing)
« safety on connecting inputs and outputs (PELV).

4.2 1T mains

Do not connect 380-500 V CUE frequency converters to
mains supplies with a voltage between phase and

protective earth of more than 440 V.

In connection with IT mains and earthed delta mains, the mains
voltage may exceed 440 V between phase and protective earth.

4.3 Aggressive environment

CUE must not be installed in an environment where the air
contains liquids, particles or gases which may affect and
° damage the electronic components.

CUE contains a large number of mechanical and electronic
components. They are all vulnerable to environmental impact.

4.4 Reduced performance under certain conditions
CUE reduces its performance under these conditions:

* low air pressure (at high altitude)

» long motor cables.

Related information
4.4.1 Reduction at low air pressure

4.4.2 Reduction in connection with long motor cables

4.4.1 Reduction at low air pressure

' At altitudes above 2000 m (6600 ft), the PELV
° requirements cannot be met.

PELV = Protective Extra Low Voltage.

At low air pressure, the cooling capacity of air is reduced, and CUE
automatically reduces the performance to prevent overload.

It may be necessary to select a CUE unit with a higher
performance.

Related information

4.4 Reduced performance under certain conditions

4.4.2 Reduction in connection with long motor cables

The maximum cable length is 300 m (1000 ft) for unscreened and
150 m (500 ft) for screened cables. In case of longer cables,
contact Grundfos.

CUE is designed for a motor cable with a maximum cross-section
as stated in sections concerning non-UL fuses and UL fuses.
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Related information
4.4 Reduced performance under certain conditions

12.3.4 Non-UL fuses and conductor cross-sections to mains and
motor, for installations outside North America

12.3.5 UL fuses and conductor cross-sections to mains and motor,
for installations in North America

5. Mechanical installation

The individual CUE cabinet sizes are characterised by their
enclosures. The table in the technical data section shows the
relationship between the enclosure class and enclosure type.
Related information

12.1 Enclosure

5.1 Enclosure types

Products with integrated STO function must be installed in an IP54
cabinet according to IEC 60529 or in an equivalent environment. In
special applications, a higher IP degree may be necessary.

5.2 Space requirements and air circulation

The CUE units can be mounted side by side, but as sufficient air
circulation is required for cooling, these requirements must be met:

» Sufficient free space above and below the CUE cabinet. See the
table below.

* Ambient temperature up to 50 °C (122 °F).

* The CUE cabinet must be hung directly on the wall or fitted with
a back plate.

rRv4 ,37(1'3\/

t t t

TM038859

CUE hung directly on the wall or fitted with a back plate

Required free space above and below the CUE cabinet:

Enclosure Space [mm (in)]
A2, A3, A4, A5 100 (3.9)
B1, B2, B3, B4, C1,C3 200 (7.9)
C2, C4, D1h, D2h, D5h, D7h 225 (8.9)

5.3 Mounting

' The user is responsible for mounting CUE securely on a
® firm surface.

1. Mark and drill holes.

2. Fit the screws at the bottom, but leave loose. Mount CUE, and
tighten the four screws.

TM038860

Drilling holes in the wall

Related information
12.6.1 Enclosures A2-A5, B1-B4 and C1-C4

5.4 Mounting on the floor

WARNING

Crushing of feet
Death or serious personal injury

- CUE is very heavy and may fall over if the pedestal is
not anchored to the floor.

The user is responsible for mounting CUE securely on a
firm surface.

N~
',Q' See the pedestal-kit instructions for further information.

By means of a pedestal (optional), CUE can also be mounted on
the floor.

1. Mark the mounting holes on the floor. See the figure below.
2. Dirill the holes.
3. Mount the pedestal on the floor.

4. Mount CUE on the pedestal using the enclosed screws.
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Drilling template for pedestal
D1h D2h D5h/D7h
Pos.
[mm] [mm] [mm]
1 400 400 200
2 325 420 326
3 284 379 290
4 240 240 235
5 4x14 4x14 4x14
6 217 317 290

6. Electrical connection

WARNING
Electric shock
Death or serious personal injury

Before starting any work on the product, make sure

A that the power supply has been switched off and that it
cannot be accidentally switched on. See the section

regarding installation requirements.

- Touching the electrical parts may be fatal, even after
CUE has been switched off.

The owner or installer is responsible for ensuring correct
earthing and protection according to local regulations.

the cable between terminal 37 and the external safety

0 For products with STO, ensure short-circuit protection of
device.

Security measures are the responsibility of the user.
The frequency converter parameters can be password

protected.

(] = . T 1

|
|
L1 _: E — E (L1) E
L2 _: : — o2 (L2) :
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| | =]
| | =
[ - =
ELCB

Example of three-phase mains connection of CUE with main
switch, backup fuses and additional protection

Related information

4. Installation requirements
6.2 EMC-correct installation
6.5.1 Main switch

9.4 Checking the motor rotation direction

6.1 Electrical protection
6.1.1 Protection against electric shock, indirect contact
CAUTION

Electric shock
A Minor or moderate personal injury
- CUE must be earthed correctly and protected against

indirect contact according to local regulations.

The leakage current to protective earth exceeds 3.5 mA,
and a reinforced earth connection is required.

Protective conductors must always have a yellow and green (PE) or
yellow, green and blue (PEN) colour marking.

Instructions according to EN IEC 61800-5-1:

* CUE must be stationary, installed permanently and connected
permanently to the mains supply.

* The protective earth connection must be carried out with
duplicate protective conductors or with a single reinforced
protective conductor with a cross-section of minimum 10 mm2,

6.1.2 Protection against short circuit, fuses
CUE and the supply system must be protected against short circuit.

Grundfos requires that the backup fuses mentioned in section
"Cable cross-section to signal terminals" are used for protection
against short circuit.

CUE offers complete short-circuit protection in case of a short circuit
on the motor output.

Related information

12.3.3 Cable cross-sections to signal terminals

6.1.3 Additional protection

WARNING
Electric shock
A Death or serious personal injury
- The leakage current to protective earth must exceed
3.5 mA.

If CUE is connected to an electrical installation where an earth
leakage circuit breaker (ELCB/RCD) is used as additional
protection, the circuit breaker must be of a type marked with the
following symbols:
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TMAO06789

TM006789

ELCB/RCD

The circuit breaker is type B.

The total leakage current of all the electrical equipment in the
installation must be taken into account.

The leakage current of CUE in normal operation can be seen in the
electrical data section.

During startup and in asymmetrical supply systems, the leakage
current can be higher than normal and may cause the ELCB/RCD
to trip.

Related information
12.4 Electrical data

6.1.4 Motor protection

The motor requires no external motor protection. CUE protects the
motor against thermal overloading and blocking.

6.1.5 Protection against overcurrent

CUE has an internal overcurrent protection for overload protection
on the motor output.

6.1.6 Protection against mains voltage transients

CUE is protected against mains voltage transients according to EN
61800-3, second environment.

6.2 EMC-correct installation

The motor cable must be screened for CUE to meet EMC
requirements.

This section provides guidelines for good practice when installing
CUE. Follow these guidelines to comply with EN 61800-3, first
environment.

* Use only motor and signal cables with a braided metal screen in
applications without output filter.

» There are no special requirements to supply cables, apart from
local requirements.

* Leave the screen as close to the connecting terminals as
possible.

» Avoid terminating the screen by twisting the ends. See the figure
below about not twisting the screen ends. Use cable clamps or
EMC screwed cable entries instead.

» Connect the screen to frame at both ends for both motor and
signal cables. See the figure below with an example
of connection of a 3-conductor bus cable with screen connected
at both ends. If the controller has no cable clamps, connect only
the screen to the CUE cabinet. See the figure below with an
example of connection of a 3-conductor bus cable with screen
connected to CUE (controller with no cable clamps).

» Avoid unscreened motor and signal cables in electrical cabinets
with frequency converters.

» Make the motor cable as short as possible in applications
without output filter to limit the noise level and minimise leakage
currents.

» Screws for frame connections must always be tightened
whether a cable is connected or not.

+ Keep mains cables, motor cables and signal cables separated in
the installation if possible.

Other installation methods may give similar EMC results if the
above guidelines for good practice are followed.

10
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Example of stripped cable with screen
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Do not twist the screen ends
S
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P
Example of connection of a 3-conductor bus cable with screen
connected at both ends
Pos. Description
1 Controller
2 CUE
1
r=-=-=====°===- A
| —
: : 2
: ' 2
Ll Ll =4
Lo e e J E

Example of connection of a 3-conductor bus cable with screen
connected to CUE (controller with no cable clamps)

Pos. Description
1 Controller
2 CUE

Related information

6. Electrical connection

6.3 RFl filters

To meet the EMC requirements, CUE comes with the following
types of built-in radio-frequency interference filters (RFI).



Voltage Typical shaft power

o P2 RFI filter type
[kW (hp)]
1x200-240" 21 .15--71.2) o
3 x 200-240 ?1 7.56-0‘)15 o
3 x 380-500 ?6?755--910 25) “
3 x 380-500 211 5?0--2??20) >
3 x 525-600 ?1 7_51_22? C3
3 x 525-690 211 5-.2:5?0) >

*

Single-phase input - three-phase output.

Description of RFlI filter types

C1: For use in domestic areas.

For use in industrial areas with own low-voltage

cs: transformer.

RFI filter types are according to EN 61800-3.
Equipment of category C3

= This type of power drive system (PDS) is not intended to be
used on a low-voltage public network which supplies domestic
premises.

Radio frequency interference is expected if used on such a network.

Related information

12.7.1 Sound pressure level

6.3.1 Output filters

Output filters are used for reducing the voltage stress on the motor
windings and the stress on the motor insulation system as well as

for decreasing acoustic noise from the frequency-converter-driven

motor.

Two types of output filters are available as accessories for CUE:
» dU/dtfilters

+ sine-wave filters.

Use of output filters

The table below shows when we recommend an output filter and
the type to use. The selection depends on the following:

*  pump type
» motor cable length

Pump type dU/dt filter Sine-wave filter

Applications with
motors of 500 V and -

up

0-300 m”

*

The lengths stated apply to the motor cable.

6.4 Motor cable

To meet the requirements of EN 61800-3, the motor cable

must always be a screened cable whether an output filter
is installed or not.

The mains cable does not need to be a screened cable.
See the figures below.

1 {4
3
g
=y
=
Z
Example of installation without filter
1 2 4
L I 2
3
s
=
Example of installation with filter. The cable between CUE
and filter must be short.
1 2
| I §
3
=
=
Submersible pump without connection box. Frequency converter
and filter installed close to the well.
1 2 3
— e
3
=
b=

Submersible pump with connection box and screened cable.
Frequency converter and filter installed far away from the
well, and connection box installed close to the well.

Symbol Designation

1 CUE
» the required reduction of the acoustic noise from the motor. 2 Filtor
Pump type dU/dt filter Sine-wave filter 3 Connection box
SP, BM, BMB with 4 Standard motor
motor voltage from - 0-300 m” :
380 V and up 5 Submersible motor
- One line Unscreened cable

Pumps with
Grundfos motor Double

. - Screened cable
MG71 and MG80 up - 0-300 m line
to and including 1.5
kW (2 hp) 6.5 Mains and motor connection
Applications with
desired reduction of Check that the mains voltage and frequency correspond
dU/dt and noise 0-150 m” - to the values on the nameplate of CUE and the motor.
emission, low
reduction
Applications with The motor cable must be screened for CUE to meet EMC
desired reduction of requirements.
du/dt, voltage peaks - 0-300 m”

and noise emission,
high reduction

The supply voltage and frequency are marked on the CUE
nameplate. Make sure that CUE is suitable for the power supply of
the installation site.

11
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Related information
6.8.3.1 Enclosures A2, A3 and B3
6.8.3.2 Enclosures A5, B1, B2, B4, C1, C2, C3, C4, D1 and D2

6.5.1 Main switch

A main switch can be installed before the CUE cabinet according to
local regulations. See the figure in the EMC-correct installation
section.

Related information
6. Electrical connection

6.5.2 Wiring diagram

The wires in the terminal box must be as short as possible.
Excepted from this is the protective conductor which must be so
long that it is the last one to be disconnected in case the wire is
inadvertently pulled out of the cable entry.

MOTOR |
_ {gr LD ()N Py
_ {2 M g7l
B P )} W) Tegl—

(<<}
(S ]
K
w
T
w
©
©
TM038799

Wiring diagram, three-phase mains connection

Terminal Function

91 (L1)

92 (L2) Three-phase mains supply

93 (L3)

95/99 (PE) Protective earth connection

96 V)

=5 . Three-phase motor connection, 0-100 % of mains
97 V)

—_ 7 voltage

98 (W)

\,
AN For single-phase connection, use L1 and L2.

6.5.3 Mains connection, enclosures A2 and A3

Check that the mains voltage and frequency correspond
to the values on the nameplate of CUE and the motor.

Torque Nm [ft-lb]

Enclosure

Mains Motor Protective earth  Relay
A2 1.8(1.3) 1.8(1.3) 3(2.2) 0.6 (0.4)
A3 1.8(1.3) 1.8(1.3) 3(2.2) 0.6 (0.4)

1. Fit the mounting plate with two screws.

12

Fitting the mounting plate

2. Connect the earth conductor to terminal 95 (PE) and the mains
conductors to terminals 91 (L1), 92 (L2) and 93 (L3) of the
mains plug.

Connecting the earth conductor and mains conductors

Fixing the mains cable

TMO039010

TMO039011

TMO039014



6.5.4 Motor connection, enclosures A2 and A3
1. Connect the earth conductor to terminal 99 (PE) on the
mounting plate.

2. Connect the motor conductors to terminals 96 (U), 97 (V) and 98
(W) of the motor plug.

TMO074879

Connecting the earth conductor and motor conductors
3. Insert the motor plug into the socket marked "MOTOR".
4. Fix the screened cable to the mounting plate with a cable clamp.

Related information
6.8.3.1 Enclosures A2, A3 and B3

6.5.5 Mains connection, enclosures A4 and A5

Torque Nm [ft-1b]

Enclosure

Mains Motor Protective earth  Relay
A4 1.8(1.3) 1.8(1.3) 3(2.2) 0.6 (0.4)
A5 1.8(1.3) 1.8(1.3) 3(2.2) 0.6 (0.4)

1. Connect the earth conductor to terminal 95 (PE). See the figure
below.

2. Connect the mains conductors to terminals 91 (L1), 92
(L2) and 93 (L3) of the mains plug.

3. Insert the mains plug into the socket marked "MAINS".

4. Fix the mains cable with a cable clamp.

TMO039017

Mains connection, A4 and A5

N~
',Q: For single-phase connection, use L1 and L2.

6.5.6 Motor connection, enclosures A4 and A5

1. Connect the earth conductor to terminal 99 (PE). See the figure
below.

2. Connect the motor conductors to terminals 96 (U), 97 (V) and 98
(W) of the motor plug.

3. Insert the motor plug into the socket marked "MOTOR".

4. Fix the screened cable with a cable clamp.

TMO039018

Motor connection, A4 and A5

6.5.7 Mains connection, enclosures B1 and B2

Torque Nm [ft-lb]

Enclosure

Mains Motor Protective earth  Relay
B1 1.8(1.3) 1.8(1.3) 3(2.2) 0.6 (0.4)
B2 45(3.3) 45(3.3) 3(22) 0.6 (0.4)

1. Connect the earth conductor to terminal 95 (PE). See the figure
below.

2. Connect the mains conductors to terminals 91 (L1), 92
(L2) and 93 (L3).

3. Fix the mains cable with a cable clamp.

TMO039019

Mains connection, B1 and B2
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A
'Q' For single-phase connection, use L1 and L2.

6.5.8 Motor connection, enclosures B1 and B2

1. Connect the earth conductor to terminal 99 (PE). See the figure
below.

2. Connect the motor conductors to terminals 96 (U), 97 (V) and 98
(W).

3. Fix the screened cable with a cable clamp.

TM039020

Motor connection, B1 and B2

6.5.9 Mains connection, enclosures B3 and B4

Torque Nm [ft-1b]

Enclosure

Mains Motor Protective earth  Relay
B3 1.8(1.3) 1.8(1.3) 3(2.2) 0.6 (0.4)
B4 45(3.3) 45(3.3) 3(22) 0.6 (0.4)

1. Connect the earth conductor to terminal 95 (PE). See the figures
in the motor connection section for enclosures B3 and B4.

2. Connect the mains conductors to terminals 91 (L1), 92
(L2) and 93 (L3).

3. Fix the mains cable with a cable clamp.

Related information
6.5.10 Motor connection, enclosures B3 and B4

6.5.10 Motor connection, enclosures B3 and B4

1. Connect the earth conductor to terminal 99 (PE). See the figures
below.

2. Connect the motor conductors to terminals 96 (U), 97 (V) and 98
(W).

3. Fix the screened cable with a cable clamp.

14
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Mains and motor connection, B3
Pos. Description
1 Mains
2 Motor
(2}
3
&
o
s
=
Mains and motor connection, B4
Related information
6.5.9 Mains connection, enclosures B3 and B4
6.5.11 Mains connection, enclosures C1 and C2
Torque Nm [ft-Ib]
Enclosure Protective
ains Motor earth Relay
C1 10 (7.4) 10(7.4) 3(2.2) 0.6 (0.4)
141/242 141/242
Cc2 3(2.2) 0.6 (0.4)

(10.3'/17.72) (10.3'17.72)

1 Conductor cross-section < 95 mm? (< 4/0 AWG)

2 Conductor cross-section = 95 mm? (= 4/0 AWG).

1. Connect the earth conductor to terminal 95 (PE). See the
section for mains and motor connections for enclosures C1 and
C2.

2. Connect the mains conductors to terminals 91 (L1), 92

(L2) and 93 (L3).
Related information

6.5.12 Motor connection, enclosures C1 and C2



6.5.12 Motor connection, enclosures C1 and C2

1.

Connect the earth conductor to terminal 99 (PE). See the figure
below.

Connect the motor conductors to terminals 96 (U), 97 (V) and 98
(W).

Fix the screened cable with a cable clamp.
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Mains and motor connection, C1 and C2
Related information
6.5.11 Mains connection, enclosures C1 and C2
6.5.13 Mains connection, enclosures C3 and C4
Torque Nm [ft-Ib]
Enclosure . Protective
ains Motor earth Relay
C3 10 10 3(2.2) 0.6 (0.4)
141/242 141/242
C4 3(2.2) 0.6 (0.4)

(10.3117.72) (10.3'17.72)

3.

Conductor cross-section < 95 mm? (< 4/0 AWG)

Conductor cross-section = 95 mm? (= 4/0 AWG).

. Connect the earth conductor to terminal 95 (PE). See the

section for mains and motor connections for enclosures C3 and
C4.

. Connect the mains conductors to terminals 91 (L1), 92

(L2) and 93 (L3).

Fix the mains cable with a cable clamp.

Related information

6.5.14 Motor connection, enclosures C3 and C4

6.5.14 Motor connection, enclosures C3 and C4

1.

Connect the earth conductor to terminal 99 (PE). See the figure
below.

Connect the motor conductors to terminals 96 (U), 97 (V) and 98
(W).

Fix the screened cable with a cable clamp.

TMO039448

Mains and motor connection, C3

TMO039447

Mains and motor connection, C4

Related information
6.5.13 Mains connection, enclosures C3 and C4

6.5.15 Gland plate, enclosures D1h, D2h, D5h and D7h

Cables are connected through the gland plate from the bottom. The
gland plate must be fitted to CUE to ensure the specified protection
degree as well as to ensure sufficient cooling.

Drill holes in the marked areas. See the figures below.
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Gland plate, enclosure D7h
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TMO77429

TMO077430

6.5.16 Mains connection, enclosures D1h and D2h

Torque Nm [ft-lb]

Enclosure

Mains Motor Protective earth Relay
D1h 19-40 1940 3(2.2) 0.6 (0.4)
D2h 19-40 19-40 3(2.2) 0.6 (0.4)

1. Connect the earth conductor to terminal 95 (PE).

2. Connect the mains conductors to terminals 91 (L1), 92
(L2) and 93 (L3).

3. Fix the mains cable with a cable clamp.

6.5.17 Motor connection, enclosures D1h, D2h, D5h and D7h

Take the following terminal positions into consideration when you
design the cable connection.

1. Connect the earth conductor to terminal 99 (PE). See the figures

below.

2. Connect the motor conductors to terminals 96 (U), 97 (V) and 98

(W)

3. Fix the screened cable with a cable clamp.

o

=g 1

A

Earth, mains and motor connection for D1h and D2h

TMO059329



Ilg
o
b

S
R
S
=
=

° ® ® ® °

L ©e o o

Qe © 0()
@
f Y00 10001
ZLOJMLOMMH%
{ \I]A \HHA I}

o o

/ s \

@ ]
S

€] @ f\"
S
=
=

Earth, mains and motor connection for D7h

6.6 STO installation, optional

DANGER
Exposure to high pressure or toxic liquids
Death or serious personal injury

- Failure to remove the jumper disables the STO

function, and the motor might not stop as

intended, and can cause severe injury or death.

Failure to use safety-monitoring relay compliant with
Category 3/PL d according to ISO 13849-1 or SIL

2 according to EN 62061 and IEC 61508 can cause
death or serious personal injury. Perform a functional
test every 12 months to ensure that the system works
properly.

To enable the integrated STO, follow these steps:

1. Remove the jumper wire between control terminals 37 and 12 or
13. Cutting or breaking the jumper is not sufficient to avoid
short-circuiting.

TMO074595

1. Connect an external safety-monitoring relay via a NO safety
function to terminal 37 (STO) and either terminal 12 or 13, 24 V
DC.

Select and apply the components in the safety control system
appropriately to achieve the desired level of operational safety.
Before integrating and using STO in an installation, carry out a
thorough risk analysis on the installation to determine whether the
STO functionality and safety levels are appropriate and sufficient.

FC
1
/
12 /7]
37 E%
<
N :
N
4 3 2
g
STO wiring
Pos. Description
1 Reset button

Safety relay (category 3, PL d or SIL2)

Emergency stop button

Short-circuit protected cable if the product is not
installed inside an IP54 cabinet.

6.6.1 Restart behaviour after STO activation

By default, the STO function is set to unintended-restart prevention
behaviour. To terminate STO and resume normal operation
with a manual reset, do the following:

* Reapply 24 V DC supply to terminal 37.
* Send a reset signal via bus, Digital I/O or the reset button.

« Set the STO function to automatic restart by changing the value
of 5-19 terminal 37 Safe Stop from default value 1, Safe Stop
Alarm to value 3, Safe Stop Warning.

Automatic restart means that STO is terminated and normal
operation is resumed, as soon as the 24 V DC is applied to terminal
37. No reset signal is required.

Related information

6.7 Connecting the signal terminals

17
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6.6.2 Restart settings

*  Remove the 24 V DC voltage supply to terminal 37 using the
interrupt device while the frequency converter drives the motor,
that is the mains supply is not interrupted.

» Check that the motor coasts and that the alarm Safe Stop
displays in the local operating panel, if mounted.

* Reapply 24 V DC to terminal 37.

» Make sure that the motor remains in the coasted state.

» Send a reset signal via bus, Digital /0 or the reset button.
» Make sure that the motor becomes operational again.

6.7 Connecting the signal terminals

As a precaution, signal cables must be separated from

other cable groups by reinforced insulation in their entire
lengths.

Connect the signal cables according to the guidelines for good

practice to ensure EMC-correct installation.

» Use screened signal cables with a cable cross-section of
minimum 0.5 mm?2 and maximum 1.5 mmZ.

» Use a 3-conductor screened bus cable in new systems.
Related information
6.6.1 Restart behaviour after STO activation
6.7.1 Wiring diagram, signal terminals
U: 0-10V
I: 0/4-20 mA

A53  A54

| e

l

61(68 (69 391425053 |54 |55

. [12[13]18]19]27[29]32]33]20]a7

TMO051506

External setpoint, voltage input

18

[o1]e2 oo

61]e8]69|

[39]4250(53 54 55

o [12[13]18[19]27]29[32[33]20] 37

2-wire sensor

o1 8 eo)

l

6168 (69

3942|5053 |54 |55

__J12|13|18|19|27|29|32|33|20|37

NN

External setpoint, current input

A53 A54
ul Ul

A53 Ab4
Ul Ul

TMO051508

TMO051507



A53 Ab54

L. | mm

l

61les[69] ~ [39]42[50[53[54]55

__|12]13]18]19]27]29]32[33] 20|37

3
S
S
=
=
3-wire sensor
Terminal Type Function
12 +24 V out Supply to sensor
13 +24 V out Additional supply
18 DI1 Digital input, programmable
19 DI 2 Digital input, programmable
20 GND Common frame for digital inputs
27 DI/O 1 Digital input/output,
programmable
29 DI/O 2 Digital input/output,
programmable
32 DI3 Digital input, programmable
33 Dl 4 Digital input, programmable
37 Safe stop Safe stop
39 GND Frame for analog output
42 AO 1 Analog output, 0-20 mA
50 +10 V out Supply to potentiometer
53 Al 1 External setpoint, 0-10 V, 0/4-20
mA
54 Al 2 Sensor input, sensor 1, 0/4-20
mA
55 GND _Common frame for analog
inputs
61 RS-485 GND Y GENIbus, frame
68 RS-485 A GENIbus, signal A (+)
69 RS-485 B GENIbus, signal B (-)

0 The RS-485 screen must be connected to the frame.

6.7.2 Connection of a thermistor (PTC) to CUE

A PELYV circuit provides protection against electric shock. Special
connection requirements apply to this type of circuit. The
requirements are described in EN 61800-5-1.

In order to maintain PELYV, all connections made to the control
terminals must be PELV. For example, the thermistor must have
reinforced or double insulation.

6.7.2.1 Accessing the signal terminals

All signal terminals are behind the terminal cover on the front side
of CUE. Remove the terminal cover as shown in the figures below.

Access to signal terminals, A4, A5, B1, B2, B3, B4, C1, C2, C3
and C4

TMO039003

TMO039004
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TM059654

Access to signal terminals, D1h and D2h

TM039025

Signal terminals, all enclosures

6.7.2.2 Fitting the conductor
1. Remove the insulation at a length of 9 to 10 mm.

2. Insert a screwdriver with a tip of maximum 0.4 x 2.5 mm into the
square hole.

3. Insert the conductor into the corresponding round hole. Remove
the screwdriver. The conductor is now fixed in the terminal.

20

TM039026

Fitting the conductor into the signal terminal

6.7.2.3 Setting the analog inputs, terminals 53 and 54

Contacts A53 and A54 are positioned behind the operating panel
and used for setting the signal type of the two analog inputs.

The factory setting of the inputs is voltage signal "U".
If a 0/4-20 mA sensor is connected to terminal 54, the
input must be set to current signal "I".
Switch off the power supply before setting contact A54.

Remove the operating panel to set the contact. See the figure
below.

crunoros X

A53  Ab4
ultl Ul

TM039104

Setting contact A54 to current signal "I"

6.7.2.4 RS-485 GENIbus network connection

One or more CUE units can be connected to a control unit via
GENIbus.

The reference potential, GND, for RS-485 (Y) communication must
be connected to terminal 61.

If more than one CUE unit is connected to a GENIbus network, the
termination contact of the last CUE must be set to ON (termination
of the RS-485 port).

The factory setting of the termination contact is OFF (not
terminated).

Remove the operating panel to set the contact. See the figure
below.
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Setting the termination contact to ON
6.8 Connecting the signal relays

As a precaution, signal cables must be separated from
other cable groups by reinforced insulation in their entire

lengths.

RELAY 1 03|02|01| |06|05|04 RELAY 2

Terminals for signal relays in normal state (not activated)

TMO039006

TMO038801

Terminal Function
C1 c2 Common
NO 1 NO 2 Normally open contact
NC 1 NC 2 Normally closed contact

6.8.1 Access to signal relays
The relay outputs are positioned as shown in the figures below.

Terminals for relay connection, C1 and C2

TMO039007

TMO039008

TM039009

21

English (GB)



(g9) ysibuz

Ve

R VA
!av

Terminals for relay connection, B4

=—

Terminals for relay connection, C3, C4, D1h, D2h, D5h and D7h,
in the upper right corner of CUE

6.8.2 Connecting the MCB 114 sensor input module
MCB 114 is an option offering additional analog inputs for CUE.

6.8.2.1 Configuration of MCB 114

MCB 114 is equipped with three analog inputs for the following
Sensors:

22

TMO039442

TMO039441

TM039440

One additional sensor 0/4-20 mA.

Two Pt100/Pt1000 temperature sensors for measurement of
motor bearing temperature or an alternative temperature, such
as liquid temperature.

When MCB 114 is installed, CUE automatically detects if the sensor

is

6.

Pt100 or Pt1000 when it is switched on.
8.2.2 Wiring diagram, MCB 114

' When using Pt100 with a 3-wire cable, the resistance
° must not exceed 30 Q.

r I
| |
| |
| |
| |
L _L1]2]s[4]s]e[7]8[o]r0o[r1]12] |
] A
)
S
s
=
Wiring diagram, MCB 114
Terminal Type Function
1(VDO) +24 V out Supply to sensor
2 (IIN) Al 3 Sensor 2, 0/4-20 mA
3 (GND) GND Commo_n frame for
analog input
4 (TEMP) Al 4 Temperature sensor
5 (WIRE) 1, Pt100/Pt1000
6 (GND) GND Common frame for
temperature sensor 1
7 (TEMP) Al5 Temperature sensor
8 (WIRE) 2, Pt100/Pt1000
9 (GND) GND Common frame for
temperature sensor 2
A - 3-wire
B - 2-wire

Terminals 10, 11 and 12 are not used.
6.8.3 Fitting MCB 114 in CUE
6.8.3.1 Enclosures A2, A3 and B3

1.

Switch off the power to CUE. See the section regarding mains
and motor connection.

Remove the operating panel, the terminal cover and the frame
from CUE. See the figure below.

Fit MCB 114 into port B.

4. Connect the signal cables, and fasten the cables with the

enclosed cable strips.

Remove the knock-out plate in the extended frame so that MCB
114 fits under the extended frame.

Fit the extended frame and the terminal cover.



7. Fit the operating panel in the extended frame.

8. Connect power to CUE.

TM040025

L

Enclosures A2, A3 and B3

Pos. Description
1 Port B
2 Frame

Related information

6.5.4 Motor connection, enclosures A2 and A3

6.5 Mains and motor connection

6.8.3.2 Enclosures A5, B1, B2, B4, C1, C2, C3, C4, D1 and D2
1. Switch off the power to CUE.

2. Remove the operating panel and the cradle from CUE. See the
figure below.

3. Fit MCB 114 into port B.

4. Connect the signal cables, and fasten the cables with the
enclosed cable strips. See the figure below.

5. Fit the cradle and the operating panel.

6. Connect power to CUE.

—

TMO040027

Enclosures A5, B1, B2, B4, C1, C2, C3, C4, D1 and D2

Pos. Description
1 Cradle
2 Port B

Related information

6.5 Mains and motor connection

7. Starting up the product

Any installation, maintenance and inspection must be
carried out by trained persons.
Before you switch on the power supply, you must do the following:
« Close the cover.
« Make sure that all cable glands are tightened properly.
* Make sure that there is no phase-to-phase and phase-to-
earth voltage on the output terminals.
»  Confirm continuity of the motor by measuring Q values on U-V,
V-W and W-U.
» Check for proper earthing of the frequency converter and the
motor.
» Check that there are no loose connections on the terminals.

« Confirm that the supply voltage matches the voltage of the
frequency converter and the motor.

7.1 Switching on the product

+ Confirm that the input voltage is balanced within 3 %. If not,
correct the input-voltage imbalance before proceeding. Repeat
this procedure after the voltage correction.

* Make sure that the wiring of any optional equipment matches
the installation application.

* Make sure that all operator devices are in the OFF position. The
panel doors must be closed, and covers must be securely
fastened.

= Apply power to the unit, but do not start the frequency converter
yet. For units with a disconnect switch, turn it to the ON position
to apply power to the frequency converter.

7.2 Activating the optional STO function

The STO function is activated by removing the voltage at terminal
37 of the frequency converter. By connecting the frequency
converter to external safety devices providing a safe delay, an
installation for a Safe Stop 1 is obtained. External safety devices
need to fulfil Cat./PL or SIL when connected to terminal 37.

The STO function can be used for the following motor types:

* asynchronous

* synchronous

* permanent magnet motors.

When terminal 37 is activated, the frequency converter issues an
alarm, trips the unit and coasts the motor to a stop. A manual
restart is required. Use the STO function to stop the frequency

converter in emergency stop situations. In normal operating mode,
the STO terminal 37 must be deactivated to start the motor.

1, A successful commissioning test of the STO function is
"\ /A= required after the initial installation and after each
subsequent change to the installation.

7
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8. Control functions

1
— Y. The display contrast can be adjusted by pressing [Status]
/\/v  and then pressing [Up] or [Down].

8.1 Operating panel

The operating panel consists of a display and several buttons. It
enables manual setting and monitoring of the system, such as
follows:

- Start, stop and control of speed.

« Reading of operating data and warnings and alarms.
« Setting functions for the frequency converter.

« Manual reset of the frequency converter.

21 T~ | [status i) 1
M 783A 364 kW
e ‘
20— 0.000

|2

532% — [ | |

19 Auto Remote Ramping

18
@ . .”/3

13 °
;
8 3
/ S
12 1 10 9 E
Operating panel
Pos. Buttons Description
1 Power [kW]
2 Reference [%]

[Alarm log]: shows a list of current
warnings, the last 10 alarms and the
maintenance log.

w
®

[Main menu]: allows access to all
programming settings.

)

[Cancel]: cancels the last change or
command as long as the display mode
has not changed.

®

[Info]: press for a definition of the
function being displayed.

o

N [Up)/[Down]/[Left)/[Right]: use the four

7 ¢,? arrow buttons to navigate between
items in the menu.
8 OK: used to access parameter groups

or to accept a selection.

RESET: resets the frequency converter
manually after a fault has been cleared.

24

Pos. Buttons Description

AUTO ON: puts the system in remote
operating mode.

» Responds to an external start
command by control terminals or serial
communication.

10

OFF: stops the motor, but does not
1 remove power to the frequency
converter.

HAND ON: starts the frequency
converter in local control.
» An external stop signal by control

input or serial communication overrides
the local HAND ON function.

12

A fault condition causes the red alarm

ALARM
13 Red light to flash, and an alarm text is
e displayed.
When warning conditions are met, the
14 WARN. yellow warning light comes on and text
Yellow appears in the display area identifying
the problem.
The ON light activates when the
15 ON frequency converter receives power
Green from the mains voltage, a DC bus
terminal or an external 24 V supply.
[Back]: reverts to the previous step or
16 list in the menu structure.
[Favourites]: allows access to
17 @ programming parameters for initial

setup instructions and many detailed
application instructions.

18

[Status]: shows operating information.

19 Frequency
20 Motor current
21 Speed, RPM

Related information

9. Setting the product

8.2 Menu overview

Overview of the main menus. The ** represents a number to a
submenu.

Press OK to select a menu and use the [Up] and [Down] buttons to
navigate in the menus.

Example: To get to the menu 1-28 Motor Rotation Check, you
must do the following:

1. Navigate to 1=** Load and Motor, and press OK.

2. Use the [Up] and [Down] buttons to navigate to 1-2* Motor
Data, and press OK.

3. Use the [Up] and [Down] buttons to navigate to 1-28 Motor
Rotation Check, and press OK to select the menu.

Related information
8.3 Menu structure

9. Setting the product



8.3 Menu structure

w&@

ALARM

Main Menu
- Groups
0-** to 203-**
[
[ [ |
o Group 0 Group x Group 203
Selection Selection Selection
Parameter group Parameter group Parameter group
0-0* to 0-8* X=x* to X-x* 203-0* to 203-8*
| 0
[ [ L H
Par t Par Parameter
Selection Selection Selection
Parameter Parameter Parameter
0-01 to 0-08 0-xx to 0-xx 0-70 to 0-89

TMO078811

0-** Operation / Display

4-** Special Functions

7-** Cascade CTL Option

0-0* Basic Settings

14-0* Inverter Switching

27-0* Control & Status

0-1* Set-up Operations

14-1* Mains On/Off

27-1* Configuration

0-2* LCP Display

14-2* Reset Functions

27-2* Bandwidth Settings

0-4* LCP Keypad

14-3* Current Limit Ctrl.

27-3* Staging Speed

0-5* Copy/Save

14-4* Energy Optimising

27-4* Staging Settings

0-6* Password

14-5* Environment

27-5 Alternate Settings

0-7* Clock Settings

14-6* Auto Derate

27-6* Digital Inputs

1-** Load and Motor

14-8* Options

27-7* Connections

1-0* General Settings

14-9* Fault Settings

27-8* Advanced Settings

1-1* Motor Selection

15-** Drive Information

27-9* Readouts

1-1* VVC+ PM

15-0* Operating Data

29-** Water Application Functions

1-2* Motor Data

15-3* Alarm Log

29-0* Pipe Fill

1-3* Adv. Motor Data

15-4* Drive Identification

29-1* Deragging Function

1-5* Load Indep. Setting

15-6* Option Ident

29-2* Derag Power Tuning

1-6* Load Depen. Setting

15-8* Operating Data Il

29-4* Pre/Post Lube

1-7* Start Adjustments

15-9* Parameter Info

0-** Special Features

1-8* Stop Adjustments

16-** Data Readouts

30-2* Adv. Start Adjust

1-9* Motor Temperature

16-0* General Status

35-** Sensor Input Option

2-** Brakes

16-1* Motor Status

35-0* Temp. Input Mode

2-0* DC-Brake

16-3* Drive Status

35-1* Temp. Input X48/4

2-1* Brake Energy Funct.

16-5* Ref. & Feedb.

35-2* Temp. Input X48/7

4-** Limits / Warnings

16-6* Inputs & Outputs

35-3* Temp. Input X48/10

4-1* Motor Limits

16-8* Fieldbus & FC Port

35-4* Analog Input X48/2

4-5* Adj. Warnings

16-9* Diagnosis Readouts

40-** Special Settings

4-6* Speed Bypass

18-** Info & Readouts

40-4* Extended. Alarm Log

5-** Digital In/Out

18-0* Maintenance Log

200 - Operation Settings

5-0* Digital I/O mode

18-3* Analog Readouts

200-0* Operation Settings

5-1* Digital Inputs

18-6* Inputs & Outputs 2

200-1* Setpoint Handling

5-3* Digital Outputs

20-** Drive Closed Loop

200-2* Proportional Pressure Setup

5-4* Relays

20-0* Feedback

200-4* Pump Setup

5-8* 1/0 Options

20-2* Feedback/Setpoint

200-5* Special Command Parameters

6-** Analog In/Out

20-8* PID Basic Settings

200-6* Setpoint Configuration Parameters

6-1* Analog Input 53

20-9* PID Controller

200-7* Configuration Command
Parameters

6-2* Analog Input 54

21-** Ext. Closed Loop

201- Key Functions

6-5* Analog Output 42

21-1* Ext. CL 1 Ref./Fb.

201-0* Limit Exceed

8-** Comm. and Options

21-2* Ext. CL 1 PID

201-1* Bearing Supervision
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8-0* General Settings

21-3* Ext. CL 2 Ref./Fb.

201-3* Constant Pressure Stop Function

8-1* Control Settings

21-4* Ext. CL 2 PID

201-5* Stop Adjustments Ext.

8-3* FC Port Settings

22-** Appl. Functions

202 - Sensors

8-4* FC MC protocol set

22-0* Miscellaneous

202-0* Analog Input Sensor Setup

8-5* Digital/Bus

22-2* No-Flow Detection

202-1* Temperature Input Sensor Setup

8-8* FC Port Diagnostics

22-3* No-Flow Power Tuning

203 - Status Monitor

8-9* Bus Jog / Feedback

22-4* Sleep Mode

203-0* Grundfos Readouts

13-** Smart Logic

22-5* End of Curve

203-1* GENIbus

13-1* Comparators

23-** Timer-based Functions

203-3* Alarm/Warning Log

13-1* RS Flip Flops

23-0* Timed Actions

203-4* Accumulated Flow

13-4* Logic Rules

23-1* Maintenance

203-5* GENIbus Readout Parameters

23-1* Maintenance Reset

203-7* GENIbus Setpoint Readout

23-5* Energy Log

203-8* Misc. Functions

23-6* Trending

23-8* Payback Counter

Related information
8.2 Menu overview
8.4 Operating modes

The following operating modes are set on the operating panel using
the [Favourites] menu.

8.5.1 Uncontrolled operation (open loop)

Operating mode Description

The pump is running in the

H
Constant curve

The speed is kept at a set value
in the range between the
A minimum and maximum curves.
¥ The setpoint is set in %
corresponding to the required
speed.

Normal operating mode selected.
The pump has been stopped,

Stop and the green indicator light is
flashing.

. The pump is running at

Min. S
minimum speed.

Max. The pump is running at
maximum speed.

User curve The pump is running at a user-

defined speed.

Minimum and maximum
curves

The pump speed is kept at a
given set value for minimum and
maximum speed.

Pos. 1: Minimum
Pos. 2: Maximum

Examples:

» Maximum curve operation can, for instance, be used in
connection with venting the pump during installation.

*  Minimum curve operation can, for instance, be used in periods
with a very small flow rate requirement.

8.5 Control modes

The control mode is set in the [Favourites] menu.
There are two basic control modes:

» Uncontrolled operation (open loop).

» Controlled operation (closed loop) with a sensor connected.
Related information

8.5.1 Uncontrolled operation (open loop)

8.5.2 Controlled operation (closed loop)
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Examples:

» Operation on constant curve can, for instance, be used for
pumps with no sensor connected.

» Typically used in connection with an overall control system, such
as MPC or another external controller.

Related information

8.5 Control modes

8.5.2 Controlled operation (closed loop)

Proportional
differential
pressure

The differential
pressure is reduced
at falling flow rate
and increased at
rising flow rate.

Constant
differential
pressure, pump
The differential
pressure is kept
constant,
independently of the
flow rate.

Constant
differential
pressure, system
The differential
pressure is kept
constant,
independently of the
flow rate.




Constant pressure

The pressure is kept
constant,
independently of the
flow rate.

Constant pressure
with stop function

The outlet pressure
is kept constant at
high flow rate. On/off
operation at low flow
rate.

Constant level

The liquid level is
kept constant,
independently of the
flow rate.

9.1 First-time setup via the startup guide

The startup guide starts automatically the first time the product is
switched on or after startup of the frequency converter. The guide
enables quick configuration of basic pump- and application
parameters.

Make sure that the equipment connected is ready for
startup.

Make sure that CUE is connected to the power supply.
Make sure that you have the nameplate data

for the motor, pump and CUE, since you need to enter
some data during startup.

I
_‘O_ Reactivate the startup guide by pressing [Favourites]

AN Q4 > Run start-up guide
1. Press OK to begin the startup guide. Follow the on-screen

instructions to complete the commissioning of the frequency
converter. Some data from the motor nameplate is needed.

Start-up Guide

Welcome to the CUE Start-
up guide. Press OK to
continue

N

Constant level with
stop function

The liquid level is
kept constant at high
flow rate.

On/off operation at
low flow rate.

Constant flow rate

The flow rate is kept
constant,
independently of the
head.

TMO077488

\ J

Welcome screen

2. Press OK to choose the desired language then the down arrow
key for the coming steps.

' A
Start-up Guide A

Please select language:

Constant
temperature

The liquid
temperature is kept
constant,
independently of the
flow rate.

oY

Related information

8.5 Control modes

9. Setting the product

For correct programming, it is often necessary to make settings in
several submenus. The programmed data is saved internally in the
frequency converter.

It is possible to make a backup of the data by uploading them to the
operating panel's memory.

The menus are accessed or changed from the [Main Menu] or
[Favourites] on the operating panel. However, not all menus are
available in [Favourites].

All settings that have been made are visible in [Favourites]Q5 >
Changes Made.

Related information
8.1 Operating panel

8.2 Menu overview

.............. English ...}
3
N
S
a =
\ ~) =
Language
3. Select the unit type depending on the region where CUE is
installed.
Please select units used
for setup
o Metric 3
N
S
a =
\ ~) ~
Units
4. Select a specific pump type, or select "Other" for an unrestricted
setting.
Start-up Guide [

Please select the pump you
are running or select other
for unrestrichted settings

TMOQ77491

Pump types
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5. Select the required motor type (Asynchronous motor, PM
Assisted Sync. Reluctance motor, IPM motor, SPM motor) and
follow the startup guide. It is possible to skip the motor settings
and the thermal protection parameters. Based on the motor
type, the related parameters appear for adjustment.

s A

Please select the motor of
the pump or select “skip
motor setup”

>
»
<
=}
(2]
=2
=
o
3
o
=
(7]
3
o
-
o
=
TMO077492

Motor types

6. If there is a sine-wave filter installed, select "Yes" and define
the switching frequency on the next screen. In the example
below, it is assumed that there is no sine-wave filter installed.

' A

Start-up Guide [
Do you have a Sine-wave
filter connected on the
output?

4
o
TMO077493

Sine-Wave filter

7. The motor should be properly connected to CUE. AMA
measures the electrical characteristics of the motor to provide
an accurate electronic model of the motor and does not cause
the motor to run. By selecting "Yes", you can go to the next
steps.

e N\

Start-up Guide [

Run an automatic motor
adaptation (AMA)
procedure?

4
o
TM077494

Run AMA

8. Enter the acceleration time from 0 RPM to the rated motor
speed and the deceleration time from the rated motor speed to 0
RPM.

' A

Start-up Guide [
Acceleration time

TMO77510

Acceleration and deceleration time

9. Enter the ramp time between 0 RPM and the minimum speed.

s A

Start-up Guide [

Enter the acceleration time
used below min. Speed

TMO077511

L

Initial ramp time
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10. The direction of rotation is set for CUE by default. If needed,
double-check the direction of rotation by selecting "Yes", and
follow the coming steps. If "Other" pump type is selected,
there are two screens after the direction check:

Min. frequency and Max. frequency.

' A

Start-up Guide [A

Do you want to check the
motors rotation?

TMO077512

Direction of rotation check

11. Select the relevant control mode for the desired application. It
is preset according to the pump type selected by the user.

Start-up Guide [

Enter control mode for closed

loop applications or open loop

for constant curve or standby
pumps

(<]
o
=}
7]
o~
ke
=
[}
7]
7]
c
=
(]
TM077549

Control mode

12. This screen is shown if the user has chosen one of the closed-
loop control modes.

Start-up Guide [

Feedback Sensor Range
(Terminal 54)

TMO077550

Feedback sensor range

13. After choosing the sensor range, the user needs to select the
electrical signal range that should be selected according
to the dip-switch adjustment.

Start-up Guide n

Feedback Sensor Type
(Terminal 54)

TMO077551

Feedback sensor type

14. The setpoint can be influenced by the external setpoint
input, and the electrical signal must be configured in this step.

Start-up Guide [

Configure External
Setpoint?

TMO077552

External setpoint configuration



15. Here you can set a multipump system with multiple pumps
connected in parallel.

a. Variable speed pumps only: Alternation, Backup and
Cascade

b. Variable and Fixed speed pumps.

According to configuration No. 1 and number of pumps select
one of the following steps for. In case that there are more than 2
pumps needed and MCO101 has been mounted. If

variable and fixed speed is needed, configuration No. 2 needs
to be selected.

Start-up Guide [

Setup a multi-pump system
consisting of this pump and
more pumps connected in

parallel?
...................................... ©
No 8
...................................... ":
o
N =
\ ~) =
Multipump configuration via Modbus RTU
Start-up Guide A
........ Number of pumps?_______
6
...................................... 5
2
S
N S
\ ~) =
Start-up Guide [
______ Select desired function_ ____
Alternation
...................................... o
2
S
a =
\ ~) =
Start-up Guide [
...... Select desired function ____
Backup
...................................... o
2
S
N =
\ ~) =
Start-up Guide A
...... Select desired function_ ____
Cascade
______________________________________ .
e
S
- =
\ ~) =
16. Enter the setpoint value based on the selected control mode
and feedback sensor.
Start-up Guide [
........... Enter Setpoint _________.
xx.xx bar
...................................... -
B
IN
o
a =
\ ~) =

Setpoint
17. By pressing OK, the unit is ready to run the pump(s).

' A

Start-up Guide o

Basic set-up is
completed!

TMO077508

\

Setup completed

9.2 Uploading or downloading data
It is possible to download stored data from one frequency
converter and upload it to another.

. You cannot cross platforms between CUE 202 (old model)

_‘O'_ and CUE 203 (new model). CUE 203 is not compatible

9 with the keypad, storing and uploading settings of
CUE202.

1. Navigate to 0-5* Copy/Save, and press OK.
2. Press OK to activate 0-50 LCP Copy.

3. Press [Up] to select [1] All to LCP to upload data to the
operating panel, or select [2] All from LCP to download data
from the operating panel.

4. Press OK. A progress bar shows the uploading or downloading
progress.

9.3 Setting an asynchronous motor

To set an asynchronous motor manually in the [Main menu], enter
the following motor data available on the motor nameplate:

»  1-20 Motor Power [kW] or 1-21 Motor Power [HP]
« 1-22 Motor Voltage

* 1-23 Motor Frequency

* 1-24 Motor Current

* 1-25 Motor Nominal Speed

* 1-29 Automatic Motor Adaptation (AMA).

9.4 Checking the motor rotation direction

There is a risk of damage to the pumps or the
' compressors if the motor is running in the wrong direction.
° Before starting the frequency converter, check the motor
rotation direction.

1. Navigate to 1-28 Motor Rotation Check, and press OK.
2. Scroll to [1] Enable.

The following text appears: Note! Motor may run in wrong
direction.

1. Press OK.

2. Follow the on-screen instructions.

To change the direction of rotation, remove power to the frequency
converter and wait before touching the product. See the waiting
time in the section for installation requirements.

« Reverse the connection of any two of the three motor cables on
the motor or frequency-converter side of the connection.
Related information

6. Electrical connection

9.5 Setting a permanent-magnet motor

To set a permanent-magnet motor manually in the [Main menul],
enter the motor data available on the motor nameplate.

1. To activate PM motor operation, set 1-10 Motor Construction
to [1] PM, non salient SPM.
2. Set 0-02 Motor Speed Unit to [0] RPM.

Program the following parameters in the listed order:
1. 1-24 Motor Current

2. 1-26 Motor Cont. Rated Torque

3. 1-25 Motor Nominal Speed
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4. 1-39 Motor Poles

5. 1-30 Stator Resistance (Rs). Enter the line-to-common stator
winding resistance (Rs). If only line-to-line data is available,
divide the line-to-line value by two to get the line-to-common
(starpoint) value.

6. 1-37 d-axis Inductance (Ld). Enter the line-to-common direct-
axis inductance of the PM motor. If only line-to-line data is
available, divide the line-to-line value by two to get the line-to-
common (starpoint) value.

7. 1-40 Back EMF at 1000 RPM. Enter the line-to-line back EMF
of the PM motor at 1000 RPM mechanical speed (RMS value).
Back EMF is the voltage generated by a PM motor when no
frequency converter is connected and the shaft is turned
externally. Back EMF is normally specified for nominal motor
speed or for 1000 RPM measured between two lines. If the
value is not available for a motor speed of 1000 RPM, calculate
the correct value as follows: If back EMF is for example 320 V at
1800 RPM, it can be calculated at 1000 RPM as follows: Back
EMF = (Voltage / RPM) x 1000 = (320 / 1800) x 1000 = 178.
This is the value that must be programmed for 1-40 Back EMF
at 1000 RPM.

9.5.1 Testing the motor operation
1. Start the motor at low speed (100-200 RPM). If the motor does

not turn, make sure that the installation, general
programming and motor data are correct.

2. Make sure that the start function in 1-70 PM Start Mode fits the
application requirements.

9.6 Setting a synchronous reluctance motor

To set a synchronous reluctance motor manually in the [Main
menu], enter the following motor data available on the motor
nameplate:

* 1-10 Motor Construction

* 1-23 Motor Frequency

* 1-24 Motor Current

* 1-25 Motor Nominal Speed

* 1-26 Motor Cont. Rated Torque

+ 1-29 Automatic Motor Adaptation (AMA).

9.7 Setting a permanent-magnet assisted synchronous
reluctance motor

To set a permanent-magnet assisted synchronous reluctance motor
manually in the [Main menu], enter the motor data available on the
motor nameplate.

1. Set 0-02 Motor Speed Unit to [0] RPM, and program the
following parameters in the ordered list:

a. 1-24 Motor Current

. 1-26 Motor Cont. Rated Torque
. 1-25 Motor Nominal Speed

. 1-39 Motor Poles

. 1-30 Stator Resistance (Rs). Enter the line-to-common
stator winding resistance (Rs). If only line-to-line data is
available, divide the line-to-line value by two to get the line-
to-common (starpoint) value.

f. 1-37 d-axis Inductance (Ld). Enter the line-to-common
direct axis inductance of the PM motor. If only line-to-line
data is available, divide the line-to-line value by two to get the
line-to-common (starpoint) value.

g. 1-38 g-axis Inductance (Lq). Enter the line-to-common
quadrature axis inductance of the PM motor. If only line-to-
line data is available, divide the line-to-line value
by two to get the line-to-common (starpoint) value.

h. 1-40 Back EMF at 1000 RPM. Enter the line-to-line back
EMF of the PM motor at 1000 RPM mechanical speed (RMS
value). Back EMF is the voltage generated by a PM motor
when no frequency converter is connected and the shaft is
turned externally. Back EMF is normally specified for nominal
motor speed or for 1000 RPM measured between two lines. If
the value is not available for a motor speed of 1000 RPM,
calculate the correct value as follows: If back EMF is for
example 320 V at 1800 RPM, it can be calculated at 1000

® o O T
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RPM as follows: Back EMF = (Voltage / RPM) x 1000 =
(320/1800) x 1000 = 178. This is the value that must be
programmed for 1-40 Back EMF at 1000 RPM.

i. 1-29 Automatic Motor Adaptation (AMA).

9.8 Automatic Energy Optimisation (AEO)

g2
',Q' AEQ is not relevant for permanent-magnet motors.

AEO is a procedure which minimises voltage to the motor, thereby
reducing energy consumption, heat and noise.

To activate AEO, set 1-03 Torque Characteristics to [2] Auto
Energy Optim. CT or [3] Auto Energy Optim. VT.

9.9 Testing the local control
1. Press HAND ON to provide a local start command to the
frequency converter.

2. Accelerate the frequency converter to full speed by pressing
[Up]. Moving the cursor left of the decimal point provides quicker
input changes.

3. Note any acceleration problems.

4. Press OFF. Note any deceleration problems.

9.10 Starting the system

The below steps require wiring and application programming to be
completed. We recommend that you follow this procedure after
application setup is completed.

1. Press AUTO ON.

2. Apply an external run command.

3. Adjust the speed reference throughout the speed range.
4. Remove the external run command.
5

. Check the sound and vibration levels of the motor to ensure that
the system is working as intended. If warnings or alarms occur,
see the overview of warnings and alarms or refer to the service
instructions for the frequency converter.

Related information

11.1 Overview of warnings and alarms

9.11 Resetting to default settings

1
_‘O_ You can make a backup of the changed settings first by
s\ /v uploading them to the operating panel.

&
9.11.1 Recommended reset

We recommend that you use 14-22 Operation Mode to perform a
reset to default settings. In this way, some settings are kept, such
as operating hours, serial communication selections, personal

menu settings, fault log, alarm log and other monitoring functions.

1. Navigate to 14-** Special Functions, and press OK.
2. Select 14-22 Operation Mode, and press OK.

3. Use [Up] and [Down] to navigate to [2] Initialisation, and press

. Switch off the power to the unit, and wait for the display to
switch off.

5. Reconnect the power.
6. Alarm 80, Drive initialised to default value, is displayed.
7. Press RESET to return to operating mode.

9.11.2 Manual reset

You can also manually reset to default settings, but

this method deletes all motor-, programming-, localisation- and
monitoring data. It does not reset settings for 15-00 Operating
hours, 15-03 Power Up’s, 15-04 Over Temp’s and 15-05 Over
Volt’s.



1. Switch off the power to the unit, and wait for the display to
switch off.

2. Press and hold [Status], [Main Menu] and OK at the same time
while switching on the power to the unit. The fan starts after
approximately 5 seconds or when you hear an audible click.

10. Servicing the product

CAUTION
Electric shock
Minor or moderate personal injury

- Before starting any work on the product, make sure
that the power supply has been switched off and that it
cannot be accidentally switched on.

- Touching the electrical parts may be fatal, even after
CUE has been switched off.

Conduct a functional test every 12 months to detect any failure or
malfunction of the STO functionality.
To conduct the functional test, perform the following steps:
»  Remove the 24 V DC voltage supply at terminal 37.
» Check if the operating panel displays the alarm Safe Stop A68.
» Verify that the frequency converter trips the unit.
» Verify that the motor is coasting and comes to a complete stop.
» Verify that the motor cannot be started.
* Reconnect the 24 VV DC voltage supply to terminal 37.

+ Verify that the motor is not started automatically and restarts
only by giving a reset signal (via bus, Digital /O or the RESET
button).

Related information

4. Installation requirements
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11. Fault finding the product

11.1 Overview of warnings and alarms

Type LED indicator

Warning Yellow

Alarm Flashing red

Trip lock Yellow and red

Number Description Warning Alarm Alarm, trip lock
1 10V low ° - -

2 Live zero error (o) (o) -

3 No motor (o) - -
4 Mains phase loss (o) (o) (o)
5 DC voltage high ° - -

6 DC voltage low ° - -

7 DC overvoltage . ° -

8 DC undervoltage ° ° -

9 Inverter overloaded ° ° -
10 Motor overtemperature (o) (o) -
1" Motor thermistor overtemperature (o) (o) -
12 Torque limit ° ° -
13 Overcurrent ° ° °
14 Protective earth fault - ° °
15 Hardware mismatch - ° °
16 Short circuit - ° °
17 Control word timeout (o) (o) -
18 Start failed - ° -
21 Parameter error ° ° -
23 Internal fan fault ° - -
24 External fan fault ° - -
25 Brake resistor short-circuit ° - -
26 Brake resistor power limit (o) (o) -
27 Brake chopper fault ° ° -
28 Brake check failed (o) (o) -
29 Heat sink temperature ° ° °
30 Motor phase U missing (o) (o) (o)
31 Motor phase V missing (o) (o) (o)
32 Motor phase W missing (o) (o) (o)
33 Inrush fault - ° °
34 Fieldbus communication fault ° ° -
35 Option fault (o) - -
36 Mains failure ° ° -
38 Internal fault - ° °
39 Heat sink sensor - ° °
40 Overload of digital output, terminal 27 (o) - -
1 Overload of digital output, terminal 29 (o) - -
42 Overload X30/6 or X30/7 (o) - -
45 Protective earth fault 2 ° ° °
46 Power card supply - ° °
47 24V supply low ° ° °
48 1.8 V supply low - ° °
49 Speed limit ° - -

w
N



Number Description Warning Alarm Alarm, trip lock
50 AMA calibration failed - ° -
51 AMA check Unom and lnom - ° -
52 AMA low Inom - ° -
53 AMA motor too large - ° -
54 AMA motor too small - ° -
55 AMA parameter out of range - ° -
56 AMA interrupted by user - ° -
57 AMA timeout - ° -
58 AMA internal fault ° ° -
59 Current limit ° - -
60 External interlock ° ° -
61 Feedback error (o) (o) -
62 Output frequency at maximum limit ° - -
64 Voltage limit ° - -
65 Control card overtemperature ° ° °
66 Heat sink temperature low ° - -
67 Option configuration has changed - ° -
68 Safe stop activated (o) Ok -
69 Power card temperature - ° °
70 lllegal FC configuration - - °
71 PTC 1 safe stop ° ° -
72 Dangerous failure ° ° °
76 Power unit setup ° - -
77 Reduced power mode ° - -
79 lllegal power section configuration - ° -
80 Drive initialised to default value - ° -
81 CSIV corrupt - ° -
82 CSIV parameter error - ° -
90 Feedback monitor (o) (o) -
91 Analog input 54 wrong settings - - °
92 No flow (o) (o) -
93 Dry pump (o) (o) -
94 End of curve (o) (o) -
96 Start delayed (o) - -
97 Stop delayed (o) - -
98 Clock fault ° - -
99 Locked rotor - ° -
100 Derag limit fault - ° (o)
104 Mixing fan fault (o) (o) -
148 System temperature ° ° -
200 Fire mode (o) - -
201 Fire mode was active (o) - -
243 Brake IGBT ° ° -
244 Heat sink temperature ° ° °
245 Heat sink sensor - ° °
246 Power card supply - ° °
247 Power card temperature - ° °
248 lllegal power section configuration - ° °
249 Temperature of the rectifier heat sink . - -
250 New spare part - - °
251 New type code - ° °
274 The flow is not confirmed - ° -
275 Flow switch failure - ° -
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Number Description Warning Alarm Alarm, trip lock
2004 External fault - ° -
2007 Too high bearing temperature ° °

2008 Too high bearing temperature ° ° -
2010 Setpoint signal is outside range - ° -
2011 Sensor 1 is outside range - ° -
2012 Sensor 2 is outside range - ° -
2013 Temperature sensor 1 is outside range - ° -
2014 Temperature sensor 2 is outside range - ° -
2016 Limit 1 is exceeded ° ° -
2017 Limit 2 is exceeded ° ° -

1 This warning or alarm cannot be auto reset via parameter selection.

Related information

9.10 Starting the system
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12. Technical data

12.1 Enclosure

The individual CUE cabinet sizes are characterised by their
enclosures. The table shows the relationship of enclosure class and
enclosure type. The enclosure can be identified on the basis of
typical shaft power, voltage and IP class.

Example:
Read from the nameplate:

*  Supply voltage = 3 x 380-500 V.
» Typical shaft power = 1.5 kW (2 hp).

* Enclosure class = IP20.

The table shows that the CUE enclosure is A2.

Typical shaft power Enclosure

P2 1x200-240 V 3 x200-240 V 3 x 380-500 V 3 x 525-600 V 3 x 525-690 V
[kW] [hp] IP20 P21 IP55 IP20 IP55 1P20 IP55 IP20 IP55 1P21 IP55
0.55 0.75
0.75 1
1.1 1.5 A3 A5
A2 A4 A2 Ad A3
1.5 2 A5
2.2 3
B1 B1 O
3 4 A2/A3
A3 A5
3.7 5
4 5 A2 A4
5.5 7.5 B1 B1 A3 A5
A3 A5
7.5 10 B2 B2 B3 B1
1 15
15 20 B2 B3 B1 B3 B1
B4
18.5 25 B2 B2
22 30 C1
C3 B2 B2
30 40 B4 B4
37 50
C4 Cc2
45 60 C1 C1
C3 C3
55 75 C2 Cc2
75 100
C4 Cc2 C4 Cc2
90 125
Related information 12.3 Mechanical data
5. Mechanical installation 12.3.1 Cable glands
. i Select standard gland holes for CUE frequency converters used
12.2 Operating conditions outside USA and Canada.
Relative humidity 5-95 % Select imperial gland holes for CUE frequency converters used in
USA and Canada.
Max. 50 °
Ambient temperature ax 05 0°C
(122 °F) Standard gland Imperial gland
X - Enclosure
Average ambient temperature ~ Max. 45 °C holes holes
over a period of 24 hours (113 °F) 3x225(1/2")  3x22.5(1/2")
— - A3 1P20/21 / NEMA type 1
Minimum ambient temperature 0°C (32 °F) 3 x28.4 (3/4") 3 x28.4 (3/4")
t full ti
&t 1uf operation 4IPS NEMA oo 1 X225 (20 1x225(12)
Minimum ambient temperature o o ype . .
at reduced operation -10°C (14 °F) 3x28.4 (3/4")  3x28.4(3/4")
Temperature during storage and -25 to +65 °C A5 1P55/NEMA type 12 6x26.3 6 x 28.4 (3/4")
transport 13 to +149 °F 2x22.5 (1/2" 2x22.5 (1/2"
P (13t ) B1 IP21 / NEMA type 1 (72 /2
Storage duration Max. 6 months 3x37.2 3x34.7(1")
Maximum altitude above sea 2x21.5 2x22.5(1/2")
level V\{lthout performance 1000 m (3280 ft) B1 IP55/NEMA type 12 1x26.3 1x 28.4 (3/4")
reduction
Maximum altitude above sea 3x 331 3x34.7(1)
ximu itu 3
level with performance reduction 3000 m (9840 ft) 1x21.5 1x22.5(1/2")
B2 IP21/ NEMA type 1 1x26.3 1 x 28.4 (3/4")
and B2 IP55 / NEMA type
' CUE comes in packaging that is not suitable for outdoor 12 1x33.1 1x34.7 (1"
° storage. 2x42.9 2x44.2(11/4")
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12.3.2 Cable requirements Maximum
Typical shaft Maximum fuse F duct
- ower P2 size use type conductor
Maximum length, screened 150 m (500 ft) P cross-section
motor cable
v — y 2.2 (3) 20 gG 4
aximum length, unscreene
motor cable 300 m (1000 ft) 3(4) 20 gG 4
Maximum length, signal cable 300 m (1000 ft) 4 (5) 20 9G 4
5.5 (7.5) 32 gG 4
Always comply with local regulations on cable cross- 7.5(10) 32 gG 4
sections. 11 (15) 63 9G 10
15 (20) 63 aG 10
12.3.3 Cable cross-sections to signal terminals
18.5 (25) 63 gG 10
Maximum cable cross-section to 1.5 mm? 22 (30) 63 aG 35
signal terminals, rigid conductor (14 AWG) 30 (40) 30 9G 35
Mo el ove =51om 0 10 @ e w
conductor (18 AWG) 45 (60) 125 9G 50
Minimum cable cross-section to 0.5 mm? 55 (75) 160 96 50
signal terminals (20 AWG) 75 (100) 250 aR 95
i i 90 (125) 250 aR 120
Related information
. . L 110 (150) 300 aG 2x70
6.1.2 Protection against short circuit, fuses
132 (200) 350 gG 2x70
12.3.4 Non-UL fuses and conductor cross-sections to mains
and motor, for installations outside North America 160 (250) 400 gG 2x185
200 (300) 500 aG 2x185
Typical shaft Maximum fuse Max(nimutm 250 (350) 600 aR 2x185
ower P2 size use type conductor 3 x 525-600 V
P cross-section’
0.75 (1 10 G 4
(W (hp)] Al [mm?] ® g
1 x 200240 V 1.1 (1.5) 10 aG 4
11(1.5) 20 9G 4 150 0 96 4
15(2) 30 9G 10 22(3) 20 9C 4
22(3) 40 9G 10 3@ 20 96 4
3(4) 40 gG 10 4(9) 20 gG 4
3.7 (5) 60 9G 10 5.5 (7.5) 32 gG 4
5.5 (7.5) 80 9G 10 7.5(10) 32 96 4
7.5 (10) 100 9G 35 Q%) 40 9C 10
3 x 200-240 V 15 (20) 40 aG 10
0.75 (1) 10 9G 2 18.5 (25) 50 aG 10
11(15) 20 9G 4 22(30) 60 96 35
52 % 3G 2 30 (40) 80 gG 35
22(3) 20 9G 2 37 (50) 100 aG 35
3(4) 32 9G 2 45 (60) 150 aG 50
376) v 4G . 55 (75) 160 gG 50
55(75) s 3G m 75 (100) 225 aR 150
7.5 (10) 63 9G 10 90 (125) 250 aR 150
11 (15) 63 9G 10 3 x 525-690 V
15 (20) 80 9G 35 1 {s) 63 9G 35
18.5 (25) 125 9G 50 15 (20) 63 96 35
22 (30) 125 9G 50 18.5 (25) 63 aG 35
30 (40) 160 9G 50 22 (30) 63 gG 35
37 (50) 200 aR 95 30 (40) 63 9C 35
45 (60) 250 aR 120 37 (50) 80 9G 95
3 x 380-500 V 45 (60) 100 gG 95
0.55 (0.75) 10 9G 4 55 (%) 125 96 95
075 () 0 4G , 75 (100) 160 gG 95
11(15) 0 3G 2 90 (125) 160 gG 95
15 2) 10 9C 2 110 (150) 225 - 2x70
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Maximum

Typical shaft I\I!aximum fuse Fuse type conductor

power P2 size ion'
cross-section

132 (200) 250 - 2x70

160 (250) 350 - 2x70

200 (300) 400 - 2x 185

250 (350) 500 - 2 x 185

1 Screened motor cable, unscreened supply cable.

Related information

4.4.2 Reduction in connection with long motor cables

12.3.5 UL fuses and conductor cross-sections to mains and motor,
for installations in North America
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12.3.5 UL fuses and conductor cross-sections to mains and motor, for installations in North America

Fuse type Maximum
Typical shaft Bussmann SIBA Littel Fuse Ferraz-Shawmut conductor
power P2 cross-
RK1/ RK1/SIBA . section’
RK1/E1958/ JIE4273 T/ TIE4274 H/ Bussmann E180276 RKI/ CCILittel Fuse RK1/E60314
KW (hp)] JFHR2 JDDZ JDDZ E125085 JDDZ E71611 JFHR2 JFHR2 [AWG]?2
JFHR2
1x200-240 V
1.1 (1.5) KTN-R20 - - - - - - 10
1.5(2) KTN-R30 - - - - - - 7
2.2 (3) KTN-R40 - - - - - - 7
3(4) KTN-R40 - - - - - - 7
3.7 (5) KTN-R60 - - - - - - 7
5.5 (7.5) - - - - - - - 7
7.5(10) - - - - - - - 2
3 x200-240 V
0.75 (1) KTN-R10 JKS-10 JJIN-10 5017906-010 KTN-R10 ATM-R10 A2K-10R 10
1.1 (1.5) KTN-R20 JKS-20 JJIN-20 5017906-020 KTN-R20 ATM-R20 A2K-20R 10
1.5(2) KTN-R20 JKS-20 JJIN-20 5017906-020 KTN-R20 ATM-R20 A2K-20R 10
2.2(3) KTN-R20 JKS-20 JJN-20 5017906-020 KTN-R20 ATM-R20 A2K-20R 10
3 (4) KTN-R30 JKS-30 JJN-30 5012406-032 KTN-R30 ATM-R30 A2K-30R 10
3.7 (5) KTN-R30 JKS-30 JJN-30 5012406-032 KTN-R30 ATM-R30 A2K-30R 10
5.5(7.5) KTN-R50 JKS-50 JJIN-50 5012406-050 KLN-R50 - A2K-50R 7
7.5(10) KTN-R50 JKS-60 JJIN-60 5012406-050 KLN-R60 - A2K-50R 7
11 (15) KTN-R60 JKS-60 JJN-60 5014006-063 KLN-R60 A2K-60R A2K-60R 7
15 (20) KTN-R80 JKS-80 JJN-80 5014006-080 KLN-R80 A2K-80R A2K-80R 2
18.5 (25) KTN-R125 JKS-150 JIN-125 2028220-125 KLN-R125 A2K-125R A2K-125R 1/0
22 (30) KTN-R125 JKS-150 JIN-125 2028220-125 KLN-R125 A2K-125R A2K-125R 1/0
30 (40) FWX-150 - - 2028220-150 L25S-150 A25X-150 A25X-150 1/0
37 (50) FWX-200 - - 2028220-200 L25S-200 A25X-200 A25X-200 4/0
45 (60) FWX-250 - - 2028220-250 L25S8-250 A25X-250 A25X-250 250 MCM
3 x 380-500 V
0.55 (0.75) KTS-R10 JKS-10 JJS-10 5017906-010 KTN-R10 ATM-R10 A2K-10R 10
0.75 (1) KTS-R10 JKS-10 JJS-10 5017906-010 KTN-R10 ATM-R10 A2K-10R 10
1.1 (1.5) KTS-R10 JKS-10 JJS-10 5017906-010 KTN-R10 ATM-R10 A2K-10R 10
1.5(2) KTS-R10 JKS-10 JJs-10 5017906-010 KTN-R10 ATM-R10 A2K-10R 10
2.2 (3) KTS-R20 JKS-20 JJS-20 5017906-020 KTN-R20 ATM-R20 A2K-20R 10
3(4) KTS-R20 JKS-20 JJS-20 5017906-020 KTN-R20 ATM-R20 A2K-20R 10
4 (5) KTS-R20 JKS-20 JJs-20 5017906-020 KTN-R20 ATM-R20 A2K-20R 10
5.5 (7.5) KTS-R30 JKS-30 JJS-30 5012406-032 KTN-R30 ATM-R30 A2K-30R 10
7.5 (10) KTS-R30 JKS-30 JJS-30 5012406-032 KTN-R30 ATM-R30 A2K-30R 10
11 (15) KTS-R40 JKS-40 JJS-40 5014006-040 KLS-R40 - ABK-40R 7
15 (20) KTS-R40 JKS-40 JJsS-40 5014006-040 KLS-R40 - ABK-40R 7
18.5 (25) KTS-R50 JKS-50 JJS-50 5014006-050 KLS-R50 - ABK-50R 7
22 (30) KTS-R60 JKS-60 JJS-60 5014006-063 KLS-R60 - ABK-60R 2
30 (40) KTS-R80 JKS-80 JJS-80 2028220-100 KLS-R80 - ABK-80R 2
37 (50) KTS-R100 JKS-100 JJsS-100 2028220-125 KLS-R100 - ABK-100R 1/0
45 (60) KTS-R125 JKS-150 JJS-150 2028220-125 KLS-R125 - ABK-125R 1/0
55 (75) KTS-R150 JKS-150 JJS-150 2028220-160 KLS-R150 - ABK-150R 1/0
75 (100) FWH-220 - - 2028220-200 L50S-225 - A50-P225 4/0
90 (125) FWH-250 - - 2028220-250 L50S-250 - A50-P250 250 MCM
110 (150) FWH-300 JJS-300 NOS-300 170M3017 2028220-38  L50S-300 A50-P300 2x2/0
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Fuse type Maximum
Typical shaft Bussmann SIBA Littel Fuse Ferraz-Shawmut conductor
power P2 cross-
RK1/ RK1/SIBA . section’
RKE1958/ JEA273T/  TIE4274H/  Bussmann  3'0USIPA  CClLittel Fuse RK1/E60314
kW (hp)  JFHR2 JDDZ JDDZ E125085 o0 E71611 JFHR2 JFHR2 [AWG]?
JFHR2
132(200)  FWH350  JJS-350 NOS-350  170M3018  2028220-38  L50S350  A50-P350  2x2/0
160 (250)  FWH-400  JJS-400 NOS-400  170M4012  206xx32-400 L50S-400  A50-P400 2 x 350 MCM
200 (300)  FWH-500  JJS-500 NOS-500  170M4014  206xx32-500 L50S-500  A50-P500 2 x 350 MCM
250 (350)  FWH-600  JJS-600 NOS-600  170M4016  206xx32-600 L50S-600  A50-P600 2 x 350 MCM
i
E76491
JFHR2 JFHR2 Fhko
3 x 525-600 V
0.75 (1) KTS-R-5 JKS5 1JS-6 5017906-005 KLS-R-005 - A6K-5-R 12
11(1.5) KTSR-10  JKS5 1US-6 5017906-005 KLS-R-005 - A2K-5-R 12
15(2) KTSR-10  JKS-10 1US-10 5017906-010 KLS-R-010 - AK10-R 12
22(3) KTSR-10  JKS-10 1US10 5017906-010 KLS-R-010 - AZK10R 12
3 (4) KTSR-15  JKS-15 1US15 5017906-016 KLS-R-020 - A2K15R 12
4(5) KTS-R20  JKS-20 1US-20 5017906020 KLS-R-020 - AZK20R 12
5.5 (7.5) KTS.R25  JKS-25 1JS-25 5017906025 KLS-R-030 - A2K25R 12
7.5 (10) KTS-R30  JKS-30 1US-30 5017906030 KLS-R-030 - AK30R 12
11 (15) KTS-R35  JKS-35 1JS-35 5014006-040 KLS-R-035 - AGK35R 8
15 (20) KTS-R35  JKS-35 1US-35 5014006-040 KLS-R-035 - A6K35-R 8
185(25)  KISR45  JKS45 1JS-45 5014006050 KLS-R-045 - A6K45R 8
22 (30) KTS-R50  JKS-50 1US-50 5014006-050 KLS-R-050 - A6KB0-R 2
30 (40) KTS-R60  JKS-60 1US-60 5014006-063 KLS-R-060 - AGKBO-R 2
37 (50) KTS-R-80  JKS-80 1US-80 5014006-080 KLS-R-075 - AGK-8O-R 2
45 (60) KTS-R-100  JKS-100 1JS-100 5014006-100 KLS-R-100 - A6K-100R 1
55 (75) KTS-R-125  JKS-125 1US-125 2028220-125 KLS-R-125 - A6K-125R 1
75 (100) KTS-R150  JKS-150 1JS-150 2028220-150 KLS-R-150 - A6K-150-R 300 MCM
90 (125) KTSR176  JKS-175 1US175 2028220200 KLS-R-175 - A6K-175-R 300 MCM
3 x 525-690 V
11.(15) KTS-R25  JKS-25 1US-25 5017906-025 KLS-R-025  HST25 A6K25R 100
15 (20) KTS-R30  JKS-30 1JS-30 5017906-030 KLS-R-030  HST30 AGK30R 100
185(25)  KISR45  JKS45 1US-45 5014006-050 KLS-R-045  HST45 A6K45R 100
22 (30) KTS-R45  JKS-45 1JS-45 5014006050 KLS-R-045  HST45 A6K45R 100
30 (40) KTS-R60  JKS-60 1JS-60 5014006-063 KLS-R-060  HST60 A6KBOR 110
37 (50) KTS-R80  JKS-80 1US-80 5014006-080 KLS-R-075  HST80 AGK8OR 100
45 (60) KTS-R90  JKS-90 1US-90 5014006-100 KLS-R-090  HST90 A6K-9OR 100
55 (75) KTS-R-100  JKS-100 1JS-100 5014006-100 KLS-R-100  HST100 A6K-T00R 110
75 (100) KTSR-125  JKS-125 1JS125 2028220-125 KLS-R-125  HST125 A6K-125R 110
90 (125) KTS-R-150  JKS-150 1JS-150 2028220-150 KLS-R-150  HST150 A6K-150R 110
110 (150) - ; ; 170M3017 206103238 - 0 OURDI0D08 5 210
132 (200) - ; ; 170M3018 2061032350 - 0 OARP30D08 5 x 210
160 (250) - - - 170M4011  2061032.350 - 0 OLRD30D08 5 x 210
200 (300) - ; ; 170M4012  2061032.350 - f\gf()%mw% 2 x 350 MCM
250 (350) - - ; 170M4014 2061032500 - 0 OURD30DO8 2 x 350 MCM

1 Screened motor cable

2 American Wire Gauge.

, unscreened supply cable.
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Related information

4.4.2 Reduction in connection with long motor cables

12.3.4 Non-UL fuses and conductor cross-sections to mains and motor, for installations outside North America

12.4 Electrical data

Mains supply (L1, L2, L3)

NC

Normally closed

The relay contacts are galvanically separated from other circuits by

reinforced insulation (PELV).

Supply voltage 200-240V £10 %
Analog inputs
Supply voltage 380-500 V +10 %
Supply voltage 525-600 V + 10 % Analog input 1, terminal number 53
Supply voltage 525-690 V £ 10 % Voltage signal A53 ="U"1
Supply frequency 50/60 Hz Voltage range 0-10V
Maximum temporary imbalance 5o, ¢ Input resistance, R; Approx. 10 kQ
between phases o of rated value Maximum voltage +20V
Leakage current to protective >35mA Current signal A53 ="|"
earth ’ Current range 0-20, 4-20 mA
Number of cut-ins, enclosure A Max. 2 times/min Input resistance, R Approx. 200 Q
Maximum current 30 mA

Number of cut-ins, enclosures B
and C

Max. 1 time/min

Maximum fault

0.5 % of full scale

® Do not use the power supply for switching CUE on and
off.

1 The factory setting is voltage signal "U".

Analog input 2, terminal number 54

Current signal A54 ="|"1
Motor output (U, V, W)

Current range 0-20, 4-20 mA
Output voltage 0-100 %" Input resistance, R; Approx. 200 Q
Output frequency 0-590 Hz? Maximum current 30 mA

Switching on output

Not recommended

1 Output voltage in percentage of supply voltage.

2 Depending on the pump family selected.

RS-485 GENIbus connection

Terminal number

68 (A), 69 (B), 61 GND (Y)

The RS-485 circuit is functionally separated from other central

circuits and galvanically separated from the supply voltage (PELV).

Maximum fault

0.5 % of full scale

All analog inputs are galvanically separated from the supply voltage
(PELV) and other high-voltage terminals.

Analog output

Analog output 1, terminal

number 42
Current range 0-20 mA
Maximum load to frame 500 Q

Maximum fault

0.8 % of full scale

The analog output is galvanically separated from the supply voltage
(PELV) and other high-voltage terminals.

MCB 114 sensor input module

Analog input 3, terminal number 2

Digital inputs

Terminal number 18,19, 32, 33
Voltage level 0-24 VDC
Voltage level, open contact >19VDC
Voltage level, closed contact <14 VDC
Maximum voltage on input 28 VDC

Input resistance, R; Approx. 4 kQ

All digital inputs are galvanically separated from the supply voltage

(PELV) and other high-voltage terminals.

Signal relays

Current range 0/4-20 mA
Input resistance <2000Q
Analog inputs 4 and 5, terminal 4.5and7,8
number

Signal type, 2- or 3-wire Pt100/Pt1000

Relay 01, terminal number

1(C), 2 (NO), 3 (NC)

Relay 02, terminal number

4 (C), 5(NO), 6 (NC)

Maximum terminal load (AC-1)' 240 VAC, 2 A

Maximum terminal load

(AC-15)" 240 VAC, 0.2 A

Maximum terminal load (DC-1)' 50 VDC, 1 A

Minimum terminal load 24 VDC, 10 mA
. 24 VAC, 20 mA

1 IEC 60947, parts 4 and 5.

C Common

NO Normally open
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12.5 Drive efficiency (CDM)

The IE classification for the complete drive module (CDM) is based on drive losses. The loss determination is based on factory settings such
as the default switching frequency. The efficiency of CUE is determined as efficiency class IE2 according to EN 50598-2 and IEC 61800-9.

100 @3 o6 09 @12
75
N
S 50 @2 o5 o5 o1
<
2% @1 o4 ®7 @10

0 10 20 30 40 50 60 70 80 90 100

B [%]

TM079993

Different operating points of CUE depending on the relative torque-producing current and the relative motor stator frequency

Pos. Description
A Relative torque-producing current
B Relative motor stator frequency

Efficiencies and standby losses of CUE at different operating points

_‘@'_ CUE drives with STO and/or DC suffixes in their description in Grundfos Product Center have the same efficiencies as the CUE

7/~ drives with equivalent power sizes listed below.

Drive efficiencies for CUE 3 x 380-500 V, IP20/IP21 variants

Frequency [%]

10 10 10 50 50 50 90 90 90 100 100 100

Nominal Nominal Standby Current [%]
Variant power  current loss 25 50 100 25 50 100 25 50 100 25 50 100
[kVA] [A] w]

Operating point

1 2 3 4 5 6 7 8 9 10 11 12
Efficiency [%)]
IP20 0.55 kW 1.3 1.8 12 782 834 844 935 955 959 956 989 972 958 972 974
1P20 0.75 kW 1.7 2.4 12 789 848 854 940 958 960 960 970 973 963 97.2 975
1P20 1.1 kW 21 3 12 781 848 856 939 957 961 961 971 973 964 972 976
IP20 1.5 kW 2.8 41 12 784 850 86.0 939 958 962 960 971 974 963 972 97.7
IP20 2.2 kW 3.9 5.6 12 601 719 778 874 921 940 920 958 967 926 96.2 97.0
1P20 3.0 kW 5 7.2 12 618 732 785 882 925 942 925 959 96.8 93.1 964 971
1P20 4.0 kW 6.9 10 12 65.0 756 796 895 932 946 934 963 969 940 968 97.2
IP20 5.5 kW 9 13 12 688 780 818 911 940 953 945 967 973 949 972 975
IP20 7.5 kW 1 16 12 712 797 825 920 944 955 951 970 974 955 973 976
1P20 11 kW 16.6 24 18 736 811 831 928 949 957 955 972 975 959 975 977
1P20 15 kW 22.2 32 18 76.2 827 842 935 954 959 96.0 974 976 963 97.7 97.8
IP20 18.5 kW 26 375 18 781 838 849 941 957 961 963 975 976 965 97.7 97.8
IP20 22 kW 30.5 44 22 803 851 855 947 961 963 966 976 977 96.8 979 979
1P20 30 kW 42.3 61 22 812 854 853 948 960 961 966 975 975 969 97.8 97.8
1P20 37 kW 50.6 73 22 818 856 852 949 960 960 967 975 974 969 97.7 976
IP20 45 kW 62.4 90 25 831 861 851 952 961 960 968 975 972 97.0 977 975
IP20 55 kW 734 106 25 836 864 858 954 962 961 969 975 973 971 978 976
IP20 75 kW 102 147 29 850 872 877 959 966 964 972 977 977 974 979 978
1P20 90 kW 123 177 29 866 883 882 961 96.7 965 972 977 976 974 979 977
IP21 110 kW 147 212 37 883 895 887 963 968 965 972 978 976 974 979 976
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Frequency [%]

10 10 10 50 50 50 20 90 90 100 100 100
Nominal Nominal Standby Current [%]
Variant power  current loss 25 50 100 25 50 100 25 50 100 25 50 100
[kVA] [A] w] Operating point
1 2 3 4 5 6 7 8 9 10 1 12
Efficiency [%]
IP21 132 kW 180 260 37 880 895 886 963 968 965 973 97.8 977 974 980 97.7
IP21 160 kW 218 315 37 847 867 834 953 961 957 966 975 973 96.8 978 97.6
IP21 200 kW 274 395 37 833 864 842 951 962 960 967 976 975 96.9 978 97.7
IP21 250 kW 333 480 37 823 860 849 952 963 962 968 977 977 97.0 979 979
IP21 315 kW 407 588 37 823 860 849 952 963 962 968 97.7 977 97.0 979 979
Drive efficiencies for CUE 3 x 380-500 V, IP55/IP54 variants
Frequency [%]
10 10 10 50 50 50 90 90 90 100 100 100
Nominal Nominal Standby Current [%]
Variant power  current loss 25 50 100 25 50 100 25 50 100 25 50 100
[kVA] [A] w] Operating point
1 2 3 4 5 6 7 8 9 10 1 12
Efficiency [%]
IP55 0.55 kW 1.3 1.8 14 782 834 830 935 955 955 956 969 97.0 958 970 973
IP55 0.75 kW 1.7 24 14 773 838 843 935 955 957 957 969 971 96.0 971 974
IP55 1.1 kW 2.1 3 14 781 840 847 939 955 958 96.1 970 972 964 972 975
IP55 1.5 kW 2.8 4.1 14 784 844 853 939 957 96.0 960 970 973 963 972 976
IP55 2.2 kW 3.9 5.6 14 597 719 774 874 920 939 921 957 96.6 928 96.2 96.9
IP55 3.0 kW 5 7.2 14 615 732 782 882 924 941 926 959 96.7 932 964 97.0
IP55 4.0 kW 6.9 10 14 650 754 793 895 932 945 934 963 969 940 96.7 97.1
IP55 5.5 kW 9 13 14 688 780 816 911 940 952 945 967 97.3 949 971 975
IP55 7.5 kW 1 16 14 712 796 824 920 944 954 951 970 974 955 973 97.6
IP55 11 kW 16.6 24 24 735 808 826 928 948 955 955 971 974 959 975 97.7
IP55 15 kW 222 32 24 762 825 837 935 953 958 959 973 975 962 976 97.7
IP55 18.5 kW 26 375 24 780 836 845 940 956 960 962 974 976 965 977 978
IP55 22 kW 30.5 44 27 803 850 852 947 96.0 962 966 976 976 96.8 97.8 979
IP55 30 kW 42.3 61 27 811 853 851 948 960 961 966 975 975 969 978 97.7
IP55 37 kW 50.6 73 30 818 855 849 949 960 960 966 975 973 96.9 977 97.6
IP55 45 kW 62.4 90 30 830 860 849 952 96.0 959 968 974 972 97.0 977 975
IP55 55 kW 734 106 30 836 863 856 954 962 960 969 975 973 971 978 975
IP55 75 kW 102 147 41 850 871 875 958 96.6 964 972 977 976 974 979 977
IP55 90 kW 123 177 41 866 882 880 960 96.7 964 972 977 976 974 979 977
IP54 110 kW 147 212 37 883 895 887 963 968 965 972 978 976 974 979 97.6
IP54 132 kW 180 260 37 880 895 886 963 968 965 973 978 977 974 980 977
IP54 160 kW 218 315 37 847 867 834 953 961 957 966 975 973 96.8 978 97.6
IP54 200 kW 274 395 37 833 864 842 951 962 960 967 976 975 96.9 978 97.7
IP54 250 kW 333 480 37 823 860 849 952 963 962 968 977 977 97.0 979 979
IP54 315 kW 407 588 37 807 853 856 951 963 965 97.0 978 978 973 979 98.0
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Drive efficiencies for CUE 3 x 525-690 V, IP21/IP55/IP54 variants

Frequency [%]

10 10 10 50 50 50 90 920 90 100 100 100
Nominal Nominal Standby Current [%]
Variant power  current loss 25 50 100 25 50 100 25 50 100 25 50 100
[kVA] (Al W] Operating point
1 2 3 4 5 6 7 8 9 10 1" 12
Efficiency [%]

IP__ 11 kW~ 15.5 13 22 644 742 807 876 917 940 912 951 965 917 956 96.8
IP__ 15 kW~ 215 18 22 699 780 829 900 931 947 93.0 959 969 934 963 97.1
IP__18.5 kW~ 26.3 22 22 730 798 84.0 912 937 951 938 963 970 842 967 97.3
IP__ 22 kW~ 32.3 27 22 756 814 849 923 943 954 946 966 972 949 969 975
IP__30 kW~ 40.6 34 22 769 827 86.1 926 947 957 948 969 974 951 971 97.6
IP__37 kW~ 49 41 22 790 839 866 934 950 959 954 971 975 956 973 977
IP__45 kW~ 62.1 52 25 877 903 910 969 975 976 98.0 985 985 982 986 98.6
IP__55 kW~ 741 62 25 838 908 910 972 976 976 982 985 984 983 986 985
IP__75kW" 99.2 83 37 876 900 906 969 975 976 981 985 984 982 986 985
IP__90 kW~ 119.5 100 37 864 887 889 967 972 972 98.0 983 983 982 985 984
IP__110 kW~ 157 131 37 846 876 885 964 971 972 979 983 983 981 984 984
IP__132 kW~ 185 155 37 834 868 880 961 97.0 972 97.8 982 983 98.0 984 984
IP__ 160 kW" 229 192 37 841 873 884 963 971 973 979 983 983 981 984 984
IP__ 200 kW" 289 242 37 849 878 885 965 972 973 98.0 983 983 982 985 985
IP__ 250 kW" 347 290 37 852 880 887 966 972 974 98.0 983 984 982 985 985
IP__315kW" 411 344 37 860 883 886 968 973 973 981 984 984 983 985 985

* IP__ can be replaced by P21, IP55 or IP54.
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12.6 Dimensions and weights

12.6.1 Enclosures A2-A5, B1-B4 and C1-C4

Dimensions for enclosures A2 and A3

TM039000

Dimensions for enclosures A2 and A3

TM039000

Max. height [mm]

Max. width [mm]

Max. depth [mm]

Screw holes [mm]

Enclosure Weight [kg]
A a B b C C c 2gd Qe f
A2 268 257 90 70 205 219 8 11 55 9 4.9
IP21/NEMA1 375 350 90 70 205 219 8 1 55 9 5.3
A3 268 257 130 110 205 219 8 1 55 9 6.6
IP21/NEMA1 375 350 130 110 205 219 8 1 55 9 7
A4 420 401 200 171 175 175 82 12 65 6 9.2
A5 420 402 242 215 200 200 82 12 65 9 14
B1 480 454 242 210 260 260 12 19 9 9 23
B2 650 624 242 210 260 260 12 19 9 9 27
B3 399 380 165 140 248 262 8 12 6.8 79 12
IP21/NEMA1 475 - 165 - 249 262 8 12 68 79 -
B4 520 495 231 200 242 242 - - 85 15 235
IP21/NEMA1 670 - 255 - 246 246 - - 85 15 -
C1 680 648 308 272 310 310 12 19 9 9.8 45
Cc2 770 739 370 334 335 335 12 19 9 9.8 65
C3 550 521 308 270 333 333 - - 85 17 35
IP21/NEMA1 755 - 329 - 337 337 - - 85 17 -
C4 660 631 370 330 333 333 - - 85 17 50
IP21/NEMA1 950 - 391 - 337 337 - - 85 17 -

Related information

5.3 Mounting
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12.6.2 Enclosures D1h, D2h, D5h and D7h

Jooc

e

(o]

L4

Dimensions for enclosures D1h and D2h

‘onoog’

OO0
O00ogo
oo
ooooe
oooo
0000

® [e]
©
o
o
ol
o
©
o
o| @ ®
o o
C
DETAIL A
od
L

|

DETAIL B

TMO059331

45

English (GB)



(g9) ysibuz

o fgi |

e

Dimensions for enclosure D5h
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Dimensions for enclosure D7h

Max. height [mm] Max. width [mm] Max. depth [mm] Screw holes [mm]
Enclosure Weight [kg]
A a B b C c ad e f

D1h 901 844 325 180 378 20 11 1 25 62

D2h 1107 1051 420 280 378 20 11 11 25 125

D5h 1324 1276 325 180 381 20 11 1 25 166

D7h 1998 1953 420 280 386 20 11 1 25 200

Shipping dimensions

Enclosure Max. height [mm] Max. width [mm] Max. depth [mm] Weight [kg]

D1h 990 455 570 75

D2h 1210 550 570 125

D5h 1820 510 665 130

D7h 2460 585 675 215

12.7 Miscellaneous data Related information

12.7.1 Sound pressure level 6.3 RFl filters

The sound pressure level of CUE is maximum 70 dB(A).

The sound pressure level of a motor controlled by a frequency
converter may be higher than that of a corresponding motor which
is not controlled by a frequency converter.
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12.7.2 STO application
The STO signal must be SELV or PELV supplied.

Machinery Directive

EN ISO 13849-1

13. Disposing of the product

This product or parts of it must be disposed of in an environmentally
sound way.

1. Use the public or private waste collection service.

2. If this is not possible, contact the nearest Grundfos company or
service workshop.

3. Dispose of the waste battery through the national collective
schemes. If in doubt, contact your local Grundfos company.

(2006/42/EC) EN IEC 62061
EN IEC 61800-5-2
£ directi EN 50011
uropean directive EMC Directive
(2004/108/EC) EN 61000-6-3
EN 61800-3
Low Voltage Directive EN 50178
(2006/95/EC) EN 61800-5-1
EN ISO 13849-1,
Safety of machinery IEC 62061, IEC
Safety standards 60204-1
Functional safet IEC 61508-1t0 -7,
y IEC 61800-5-2

The crossed-out wheelie bin symbol on a product
means that it must be disposed of separately from
household waste. When a product marked with this
symbol reaches its end of life, take it to a collection
point designated by the local waste disposal
authorities. The separate collection and recycling of
such products will help protect the environment and
human health.

Safety function

IEC 61800-5-2 (Safe
Torque Off, STO)

IEC 60204-1 (Stop
Category 0)

Safety
performance

1ISO 13849-1

Category

Cat 3

Diagnostic Coverage

DC: 90 %, medium

Mean Time to MTTFd: 14000
Dangerous Failure years, high
Performance Level PLd

IEC 61508 / IEC 62061

Safety Integrity Level ~ SIL 2, SIL CL2
Probability of PFH: 1E-10/h

Dangerous Failure per
Hour

High Demand Mode

Probability of
Dangerous Failure on
Demand

PFD: 1E-10
Low Demand Mode

Safe Failure Fraction

SFF:>99 %

Hardware Fault

HFT: 0 (1oo1)

Tolerance
Proof Test Interval T1 20 years
Mission time TM 20 years

Reaction time

Input to output
response time

Maximum 20 ms
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Argentina

Bombas GRUNDFOS de Argentina S.A.
Ruta Panamericana km. 37.500industin
1619 - Garin Pcia. de B.A.

Tel.: +54-3327 414 444

Fax: +54-3327 45 3190

Australia

GRUNDFOS Pumps Pty. Ltd.
P.O. Box 2040

Regency Park

South Australia 5942

Tel.: +61-8-8461-4611

Fax: +61-8-8340-0155

Austria

GRUNDFOS Pumpen Vertrieb Ges.m.b.H.
Grundfosstrale 2

A-5082 Grodig/Salzburg

Tel.: +43-6246-883-0

Fax: +43-6246-883-30

Belgium

N.V. GRUNDFOS Bellux S.A.
Boomsesteenweg 81-83
B-2630 Aartselaar

Tel.: +32-3-870 7300

Fax: +32-3-870 7301

Belarus
Mpeacrasutenscteo MPYHO®OC B MuHcke
220125, MuHck
yn. WadpaprsiHckas, 11, od. 56, BLI «MopT»
Ten.: +375 17 397 397 3
+375 17 397 397 4
daxkc: +375 17 397 397 1
E-mail: minsk@grundfos.com

Bosnia and Herzegovina
GRUNDFOS Sarajevo

Zmaja od Bosne 7-7A
BiH-71000 Sarajevo

Tel.: +387 33 592 480

Fax: +387 33 590 465
www.ba.grundfos.com

E-mail: grundfos@bih.net.ba

Brazil

BOMBAS GRUNDFOS DO BRASIL

Av. Humberto de Alencar Castelo Branco,
630

CEP 09850 - 300

Séo Bernardo do Campo - SP

Tel.: +55-11 4393 5533

Fax: +55-11 4343 5015

Bulgaria

Grundfos Bulgaria EOOD
Slatina District

Iztochna Tangenta street no. 100
BG - 1592 Sofia

Tel.: +359 2 49 22 200

Fax: +359 2 49 22 201

E-mail: bulgaria@grundfos.bg

Canada

GRUNDFOS Canada inc.
2941 Brighton Road
Oakville, Ontario

L6H 6C9

Tel.: +1-905 829 9533
Fax: +1-905 829 9512

China

GRUNDFOS Pumps (Shanghai) Co. Ltd.
10F The Hub, No. 33 Suhong Road
Minhang District

Shanghai 201106 PRC

Tel.: +86 21 612 252 22

Fax: +86 21 612 253 33

Columbia

GRUNDFOS Colombia S.A.S.

Km 1.5 via Siberia-Cota Conj. Potrero
Chico,

Parque Empresarial Arcos de Cota Bod. 1A.
Cota, Cundinamarca

Tel.: +57(1)-2913444

Fax: +57(1)-8764586

Croatia

GRUNDFOS CROATIA d.o.o.
Buzinski prilaz 38, Buzin
HR-10010 Zagreb

Tel.: +385 1 6595 400

Fax: +385 1 6595 499
www.hr.grundfos.com

Czech Republic

GRUNDFOS Sales Czechia and Slovakia
S.r.o.

Cajkovského 21

779 00 Olomouc

Tel.: +420-585-716 111

Denmark

GRUNDFOS DK A/S

Martin Bachs Vej 3

DK-8850 Bjerringbro

Tel.: +45-87 50 50 50

Fax: +45-87 50 51 51

E-mail: info_GDK@grundfos.com
www.grundfos.com/DK

Estonia

GRUNDFOS Pumps Eesti OU
Peterburi tee 92G

11415 Tallinn

Tel.: + 372 606 1690

Fax: + 372 606 1691

Finland

OY GRUNDFOS Pumput AB
Trukkikuja 1

FI-01360 Vantaa

Tel.: +358-(0) 207 889 500

France

Pompes GRUNDFOS Distribution S.A.
Parc d’Activités de Chesnes

57, rue de Malacombe

F-38290 St. Quentin Fallavier (Lyon)
Tel.: +33-4 74 82 15 15

Fax: +33-4 74 94 10 51

Germany

GRUNDFOS GMBH

Schliiterstr. 33

40699 Erkrath

Tel.: +49-(0) 211 929 69-0

Fax: +49-(0) 211 929 69-3799
E-mail: infoservice@grundfos.de
Service in Deutschland:
kundendienst@grundfos.de

Greece

GRUNDFOS Hellas A.E.B.E.

20th km. Athinon-Markopoulou Av.
P.O.Box 71

GR-19002 Peania

Tel.: +0030-210-66 83 400

Fax: +0030-210-66 46 273

Hong Kong

GRUNDFOS Pumps (Hong Kong) Ltd.
Unit 1, Ground floor, Siu Wai industrial
Centre

29-33 Wing Hong Street & 68 King Lam
Street, Cheung Sha Wan

Kowloon

Tel.: +852-27861706 / 27861741

Fax: +852-27858664

Hungary

GRUNDFOS Hungéria Kft.
Toépark u. 8

H-2045 Toérokbalint

Tel.: +36-23 511 110

Fax: +36-23 511 111

India

GRUNDFOS Pumps india Private Limited
118 Old Mahabalipuram Road
Thoraipakkam

Chennai 600 097

Tel.: +91-44 2496 6800

Indonesia

PT GRUNDFOS Pompa

Graha intirub Lt. 2 & 3

Jin. Cililitan Besar No.454. Makasar,
Jakarta Timur

ID-Jakarta 13650

Tel.: +62 21-469-51900

Fax: +62 21-460 6910 / 460 6901

Ireland

GRUNDFOS (Ireland) Ltd.

Unit A, Merrywell Business Park
Ballymount Road Lower

Dublin 12

Tel.: +353-1-4089 800

Fax: +353-1-4089 830

Italy

GRUNDFOS Pompe ltalia S.r.l.
Via Gran Sasso 4

1-20060 Truccazzano (Milano)
Tel.: +39-02-95838112

Fax: +39-02-95309290 / 95838461

Japan

GRUNDFOS Pumps K.K.
1-2-3, Shin-Miyakoda, Kita-ku
Hamamatsu

431-2103 Japan

Tel.: +81 53 428 4760

Fax: +81 53 428 5005

Korea

GRUNDFOS Pumps Korea Ltd.

6th Floor, Aju Building 679-5
Yeoksam-dong, Kangnam-ku, 135-916
Seoul, Korea

Tel.: +82-2-5317 600

Fax: +82-2-5633 725

Latvia

SIA GRUNDFOS Pumps Latvia
Deglava biznesa centrs
Augusta Deglava iela 60
LV-1035, Riga,

Tel.: + 371 714 9640, 7 149 641
Fax: + 371 914 9646

Lithuania

GRUNDFOS Pumps UAB
Smolensko g. 6

LT-03201 Vilnius

Tel.: + 370 52 395 430
Fax: + 370 52 395 431

Malaysia

GRUNDFOS Pumps Sdn. Bhd.
7 Jalan Peguam U1/25
Glenmarie industrial Park
40150 Shah Alam, Selangor
Tel.: +60-3-5569 2922

Fax: +60-3-5569 2866

Mexico

Bombas GRUNDFOS de México
S.A.deC.V.

Boulevard TLC No. 15

Parque industrial Stiva Aeropuerto
Apodaca, N.L. 66600

Tel.: +52-81-8144 4000

Fax: +52-81-8144 4010

Netherlands

GRUNDFOS Netherlands
Veluwezoom 35

1326 AE Almere

Postbus 22015

1302 CA ALMERE

Tel.: +31-88-478 6336

Fax: +31-88-478 6332

E-mail: info_gnl@grundfos.com

New Zealand

GRUNDFOS Pumps NZ Ltd.
17 Beatrice Tinsley Crescent
North Harbour Industrial Estate
Albany, Auckland

Tel.: +64-9-415 3240

Fax: +64-9-415 3250

Norway

GRUNDFOS Pumper A/S
Stremsveien 344
Postboks 235, Leirdal
N-1011 Oslo

Tel.: +47-22 90 47 00
Fax: +47-22 32 21 50

Poland

GRUNDFOS Pompy Sp. z 0.0.
ul. Klonowa 23

Baranowo k. Poznania
PL-62-081 Przezmierowo
Tel.: (+48-61) 650 13 00

Fax: (+48-61) 650 13 50

Portugal

Bombas GRUNDFOS Portugal, S.A.
Rua Calvet de Magalh3es, 241
Apartado 1079

P-2770-153 Pago de Arcos

Tel.: +351-21-440 76 00

Fax: +351-21-440 76 90

Romania

GRUNDFOS Pompe Romania SRL
S-PARK BUSINESS CENTER, Cladirea
A2, etaj 2

Str. Tipografilor, Nr. 11-15, Sector 1, Cod
013714

Bucuresti, Romania

Tel.: 004 021 2004 100

E-mail: romania@grundfos.ro

Russia

00O IpyHadoc Poccusa

yn. WkoneHas, 39-41

Mocksa, RU-109544, Russia

Ten. (+7) 495 564-88-00 (495) 737-30-00
dakc (+7) 495 564 8811

E-mail grundfos.moscow@grundfos.com

Serbia

Grundfos Srbija d.o.o.
Omladinskih brigada 90b
11070 Novi Beograd
Tel.: +381 11 2258 740
Fax: +381 11 2281 769
www.rs.grundfos.com

Singapore

GRUNDFOS (Singapore) Pte. Ltd.
25 Jalan Tukang

Singapore 619264

Tel.: +65-6681 9688

Faxax: +65-6681 9689

Slovakia

GRUNDFOS s.r.0.

Prievozska 4D 821 09 BRATISLAVA
Tel.: +421 2 5020 1426
sk.grundfos.com

Slovenia

GRUNDFOS LJUBLJANA, d.o.o.
Lesko$kova 9e, 1122 Ljubljana
Tel.: +386 (0) 1 568 06 10

Fax: +386 (0)1 568 06 19
E-mail: tehnika-si@grundfos.com

South Africa

GRUNDFOS (PTY) LTD

16 Lascelles Drive, Meadowbrook Estate
1609 Germiston, Johannesburg

Tel.: (+27) 10 248 6000

Fax: (+27) 10 248 6002

E-mail: Igradidge@grundfos.com

Spain

Bombas GRUNDFOS Espaiia S.A.
Camino de la Fuentecilla, s/n
E-28110 Algete (Madrid)

Tel.: +34-91-848 8300

Fax: +34-91-628 0465

Sweden

GRUNDFOS AB

Box 333 (Lunnagardsgatan 6)
431 24 MéIndal

Tel.: +46 31 332 23 000

Fax: +46 31 331 94 60

Switzerland
GRUNDFOS Pumpen AG
Bruggacherstrasse 10
CH-8117 Fallanden/ZH
Tel.: +41-44-806 8111
Fax: +41-44-806 8115

Taiwan

GRUNDFOS Pumps (Taiwan) Ltd.
7 Floor, 219 Min-Chuan Road
Taichung, Taiwan, R.O.C.

Tel.: +886-4-2305 0868

Fax: +886-4-2305 0878

Thailand

GRUNDFOS (Thailand) Ltd.

92 Chaloem Phrakiat Rama 9 Road
Dokmai, Pravej, Bangkok 10250
Tel.: +66-2-725 8999

Fax: +66-2-725 8998

Turkey

GRUNDFOS POMPA San. ve Tic. Ltd. Sti.
Gebze Organize Sanayi Bolgesi

Ihsan dede Caddesi

2. yol 200. Sokak No. 204

41490 Gebze/ Kocaeli

Tel.: +90 - 262-679 7979

Fax: +90 - 262-679 7905

E-mail: satis@grundfos.com

Ukraine

BisHec LieHTp €Bpona
CronudHe woce, 103

M. Kuis, 03131, Ykpaina

Tel.: (+38 044) 237 04 00

Fax: (+38 044) 237 04 01
E-mail: ukraine@grundfos.com

United Arab Emirates
GRUNDFOS Gulf Distribution
P.O. Box 16768

Jebel Ali Free Zone, Dubai
Tel.: +971 4 8815 166

Fax: +971 4 8815 136

United Kingdom
GRUNDFOS Pumps Ltd.
Grovebury Road

Leighton Buzzard/Beds. LU7 4TL
Tel.: +44-1525-850000

Fax: +44-1525-850011

U.S.A.

GRUNDFOS Water Utility Headquarters
856 Koomey Road

Brookshire, Texas 77423 USA

Uzbekistan

Grundfos Tashkent, Uzbekistan

The Representative Office of Grundfos
Kazakhstan in Uzbekistan

38a, Oybek street, Tashkent

Tel.: (+998) 71 150 3290 / 71 150 3291
Fax: (+998) 71 150 3292

Revision Info
Last revised on 09-09-2020
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Grundfos CUE

1. Introduction
1.1 Grundfos CUE

CUE is a series of frequency converters designed for
speed control of a wide range of Grundfos pumps.

Grundfos CUE solution

1.2 Built-in E-pump functionality

TM1040039

The CUE solution contains the same control functionality
as Grundfos E-pumps and is thus a supplement to the E-

pump range. See the table below.

Mains supply Power size [kW (hp)]
3 x 525-690 V 11 - 250 (15 - 350)
3 x 525-600 V 0.75-90 (1 - 125)
3 x 380-500 V 0.55 - 250 (0.75 - 350)
3 x 380-480 V 1.5-22(2-30)
3 x200-240 V 0.75 - 45 (1 - 60)
1 x 200-240 V 037-1 '51) 05 41.75015-10)
E-pumps CUE

1.3 Designed for Grundfos pumps

CUE can be used in both new and existing installations,
but the pump and motor must be suitable for use with
frequency converters.

The table below shows the Grundfos pump types for
which CUE is designed.

Pump type

AFG, SFG

AMG, SMG

BM

BMShs, BMShp

CM

CMV

CR, CRI, CRN, CRT

CRK

DP, EF

DPK, DWK

HS

KPL, KWM, KPG

LC,LF

MTH, MTR

MTB

MTS

NB, NK

NBG, NKG

S

SE, SEV, SL, SLV

SP,SP-G, SP-NE

SPK

SRG

TP series 100

TP series 200

TP series 300

VL

VLS

1.4 Further technical documentation

* The installation and operating instructions contain all
information for putting CUE into operation.

¢ Technical documentation is available in Grundfos

Product Center at www.grundfos.com. If you have any

questions, contact the nearest Grundfos company or
service workshop.

GRUNDFOS %%

Introduction



Sjiyauaq pue sainjesq

2. Features and benefits

2.1 User interface
The user interface offers these possibilities:

* Local operation via an operating panel with graphic
display.

* Remote operation via external signals, for instance via
digital inputs or GENIbus.

* Monitoring of operating status via indicator lights and
signal relays.

» Display of alarms or warnings and logging.

2.2 Functions

Control modes for centrifugal pumps
CUE has a wide range of pump-specific functions:

«  Open loop: The speed is kept at a set value in the
range of the minimum and maximum speed.

« Proportional differential pressure: The differential
pressure is reduced at a falling flow rate and
increased at a rising flow rate.

* Constant differential pressure: The differential
pressure is kept constant, independently of the flow
rate.

« Constant pressure: The pressure is kept constant,
independently of the flow rate.

« Constant level: The liquid level is kept constant,
independently of the flow rate.

« Constant flow rate: The flow rate is kept constant,
independently of the head.

* Constant temperature: The liquid temperature is kept
constant, independently of the flow rate.

* Constant other value: Any other value is kept
constant.

If the pump speed exceeds the rated speed, the pump will
be overloaded.

Startup guide

CUE has a startup guide, which is started at the first
startup. Here, a number of parameters are set
automatically on the basis of the pump type. Other
parameters are set manually on the basis of the data on
the motor and pump nameplates. The startup guide can
be repeated, if necessary. Thanks to the startup guide, the
installer can quickly set central parameters and put CUE
into operation.

Direction of rotation test

During the startup guide, CUE automatically tests and
sets the correct direction of rotation without changing the
cable connections if a pressure/flow sensor is connected.
The direction of rotation test is performed manually if no
sensor is connected.

Duty/standby

The duty/standby function is used to alternate between
two pumps. Each pump is connected to a CUE unit. The
primary task is to start the standby pump if the duty pump
is stopped due to an alarm and to alternate the two pumps

GRUNDFOsS %%
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at least every 24 hours. The duty/standby operation
increases the security of supply and ensures that the
standby pump does not get stuck.

Duty/assist

The duty/assist function is used to cascade additional
pumps. Each pump is connected to a CUE unit. The
cascade control ensures that the performance of the
pumps is automatically adapted to consumption by
switching on or off pumps and by changing the speed of
the pumps in operation. The system runs as energy-
efficiently as possible with a limited number of pumps.
When more than one pump is running in steady state, the
pumps run at the same speed and are controlled by the PI
controller of the master pump. As standard, the pump with
the lowest number is the master pump.

Dry-running protection

To protect the pump, select the dry-running function
together with an external sensor so that lack of inlet
pressure or water shortage can be detected.

Low-flow stop function

In constant pressure or constant level control mode, the
stop function is used for changing between on/off
operation at low flow rate and continuous operation at
high flow rate. The low-flow stop function protects the
pump and saves energy.

Monitoring of lubrication of motor bearings

When the bearing monitoring function is active, a warning
will appear in the display when the motor bearings are to
be relubricated or replaced.
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2.3Inputs and outputs
CUE is equipped with a number of inputs and outputs:
+ 1 RS-485 GENIbus connection
* 1 analog input, 0-10 V, 0/4-20 mA
- external setpoint
* 1 analog input, 0-10 V, 0/4-20 mA
- sensor input, feedback sensor

* 1 analog output, 0/4-20 mA (depends on the output
signal)

« 6 digital inputs

- 2 inputs can be changed to digital outputs

- all digital inputs and outputs are programmable
* 2 signal relays (C/NO/NC)

- programmable.

2.4 Standards

CUE is designed according to the following directives and
standards:

EMC Directive 2004/108/EC

+ EN50011

« EN61000-6-3

« EN61800-3

Low Voltage Directive 2006/95/EC

+ EN50178

« EN 61800-5-1:2003/IEC 61800-5-1:2003

+ EN 61800-3:2005/IEC 61800-3:2004/IEC 60034-11
+ EN 6034-12/IEC 60034-12/IEC 60038/IEC 62114
« EN50102

« ENISO 2409

+ ENISO 37431

+ ENISO 4871

« ENISO 11203

« DIN 44082.

CUE variants with safe torque off (STO) are also designed
according to the following directives and standards:

Machine Directive 2006/42/EC

+ ENISO 138491

+ ENIEC 62061

+ ENIEC 61800-5-2

Safety of Machinery

+  ENISO 13849-1/IEC 62061/IEC 60204-1
Functional Safety

+ |EC 61508-1 to -7/ IEC 61800-5-2
Safety function

« |EC 618-5-2 (safe torque off, STO)
+ |EC 60204-1 (stop category 0).

2.5 Accessories
Grundfos offers a number of accessories for CUE.

MCB 114 sensor input module

MCB 114 is an option offering additional analog inputs for
CUE:

« 1 analog input, 0/4-20 mA

* 2 inputs for Pt100/Pt1000 temperature sensors.

MCO 101 multipump module
MCO 101 is an option offering cascade of multiple CUEs.

» cascade of up to 6 CUEs.

Output filters

Output filters are used primarily for protecting the motor
against overvoltage and increased operating temperature.
However, output filters can also be used for reduction of
acoustic motor noise.

Grundfos provides two types of output filter as
accessories for CUE:

« dU/dt filters

* sine-wave filters.

Floor mounting option

CUE is installed on the wall by default. The enclosures
D1h and D2h can also be installed on the floor on a
pedestal designed for that purpose.

For information about enclosures, see the section about
technical data.
IP21/NEMA1 option

An IP20 enclosure can be upgraded to IP21/NEMA1 by
using the IP21/NEMA1 option. The power terminals
(mains and motor) will be covered.

GRUNDFOs %%
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3. Identification

3.1 Nameplate

CUE can be identified by means of the nameplate. An
example is shown below.

o

GRUNDFOS 2\

T/C: CUE203P1K5T5E20H1BXCXXXXSXXXXAXBXCXXXXDX
Prod. no: 12345678 S/N: 123456G234

1.5 kW (400V) ce
IN: 3x380-500 V 50/60Hz 3.7A

OUT: 3x0-Vin 0-590Hz 4.1 A 2.8 kVA (V)
CHASSIS/IP20 Tamb. 45C/122F

[HHIIITIBAR CODEILLHIII

MADE IN DENMARK

@ Listed 76X1 E134261 Ind. Contr. Eq.
c u See manual for prefuse

CAUTION:
SEE MANUAL / VOIR MANUEL

WARNING:
STORED CHARGE DO NOT TOUCH UNTIL
4 MIN AFTER DISCONNECTION

CHARGE RESIDUELLE, ATTENDRE
4 MIN APRES DECONNEXION

Example of nameplate

TM043272

Text Description
TiC: CUE (product name)
’ 202P1M2... (internal code)
Prod. no: Product number: 12345678
Serial number: 123456G234
SIN: The last three digits indicate the
' production date: 23 is the week,
and 4 is the year 2004.
1.5 kW (2 hp) Typical shaft power of the motor
IN: Supply voltage, frequency and
: maximum input current
Motor voltage, frequency and
OUT: maximum output current. The

maximum output frequency usually
depends on the pump type.

CHASSIS/IP20

Enclosure class

Tamb.

Maximum ambient temperature

GRUNDFOS
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4. Applications

4.1 Overview

CUE is a multi-purpose frequency converter suitable for a
variety of applications demanding reliable and cost-
efficient pump operation.

CUE is used in five main fields of application:
Water supply and pressure boosting

Besides general water supply in municipal and industrial
waterworks, CUE is used for these specific applications:

+ water supply
* pressure boosting
« washing.

The typical control modes are constant pressure or
constant flow rate. Stop functions are used to stop the
pump when the water flow is low.

Heating and air-conditioning
Liquid transfer:

* heating applications
« cooling and air-conditioning applications.

The typical control modes are proportional pressure or
constant temperature.

Process and sanitary applications
Liquid transfer:

* breweries and dairies

* pure-water applications
* process applications

« purification applications.

CUE is typically controlled by an external controller. The
typical control mode is open loop.

Groundwater
Typical applications:

« groundwater supply to waterworks
« irrigation in horticulture and agriculture
« dewatering.

The typical control modes are constant pressure, constant
flow rate or constant level control.

Wastewater
Transfer of water:

* wastewater

o effluent

« drainage water
* process water.

The typical control mode is constant level function
(emptying function).

TM030146

TM030147

TM030148

TM030149

FIG57

GRUNDFOS ¢
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5. Product range

5.1 Overview

The CUE cabinet sizes are characterised by their enclosures. The table shows the relation between power size (P2),
mains supply (V) and enclosure class (IP). It shows the complete range of CUE.

Mains supply and enclosure class
Typical shaft power P2
1x200-240 V 3x200-240 V 3 x 380-500 V 3 x 525-600 V 3 x 525-690 V

[kW] [hp] P20 1P21 IP55 1P20 IP55 IP20 P21 IP54 IP55 1P20 IP55 1P21 IP54 IP55
0.55 0.75 . .
0.75 1 . . . . . .

11 1.5 . . . . . . . .

1.5 2 . . . . ° ° ° °

22 3 . . . . . . . .

3 4 . . . . . . . .

3.7 5 . ° . .

4 5 . . . .

5.5 7.5 . . . . . . . .

7.5 10 . . . . . . . .

1 15 ° . ° ° ° ° ° °

15 20 . . ° . . . ° .
18.5 25 . . . . . . . .
22 30 . . . . . . . .

30 40 . . ° . . . . .

37 50 . . ° . . . ° .
45 60 . . . . . . . .

55 75 . . . . . .

75 100 . . . . . .

90 125 . . . . . .
110 150 . . . °

132 200 . . . .

160 250 . . . .

200 300 . . . .

250 350 . . . °

For further information, see the section about selection tables.

Related information
10.3 Selection tables

s GRUNDFOs ¥
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6. Functions
6.1 Operating modes

These operating modes can be selected with CUE:
*  Normal

+ Stop

*  Min. curve

*  Max. curve

* User curve.

The operating modes are set on the operating panel using
the [Favourites] menu. The operating modes can be set
without changing the setpoint setting.

6.1.1 Normal

The pump operates in the control mode selected.
The control modes are different ways of controlling the

pump speed when the operating mode is set to "Normal".
6.1.2 Stop
The pump has been stopped by the user.

6.1.3 Min. curve

The pump is running at a set minimum speed value. See
the figure about minimum and maximum curves.

For instance, this operating mode can be used during
periods with a very small flow requirement.

6.1.4 Max. curve
The pump is running at a set maximum speed value.

TM038813

Min. and max. curves

Pos. Description
1 Min.
2 Max.

6.1.5User curve
The pump is running at a user-defined speed.

6.2 Control modes

CUE has a built-in PID controller that provides closed-loop
control of the value you want to control. CUE can also be
set to open-loop control where the setpoint represents the
desired pump speed. The control modes are set on the
operating panel in the startup guide or changed using the
[Favourites] menu.

Open loop is typically used without a sensor. All other
control modes require a sensor.

GRUNDFOs %%
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6.2.1 Overview

Grundfos CUE

Constant pres-

Constant flow Constant tem- Constant other

Pump type sure Constant level rate perature value
AFG, SFG . . .
AMG, SMG . . .
BM . . . .
BMShs, BMShp . . .
CM, CMV . . . .
CR, CRI, CRN, CRT . . . .
CRK . . . . .
DP, EF . . . °
DRK, DWK . . .
HS . . . .
KPL, KWM, KPG . . .
LC, LF . . . .
MTH, MTR . . . . .
MTS . . .
MTB . . . . .
NB, NK . . . . °
NBG, NKG . . . . .
S . . . .
SE, SEV, SL, SLV . . . .
SMD . . .
SP, SP-G, SP-NE . . . . .
SPK . . . .
SRG . . .
TP series 100 . . . . )
TP series 200 . . . °
TP series 300 . . . .
VL . . ° ° .
VLS . . .
Related information

6.2.2 Open loop, constant curve CUE

6.2.3 Constant pressure

6.2.4 Constant pressure with stop function S

6.2.5 Constant differential pressure, pump g D %

=
-

6.2.6 Constant differential pressure, system
6.2.7 Differential pressure from two sensors
6.2.8 Proportional differential pressure
6.2.9 Hmax. update

6.2.10 Constant flow rate

6.2.11 Constant level

6.2.12 Constant level with stop function
6.2.13 Constant temperature

6.2.14 Constant other value

6.2.2 Open loop, constant curve

The speed is kept at a set value in the range between the
minimum and maximum curves.

GRUNDFOS

Open loop, constant curve

Pos. Description
1 Min.
2 Max.

In "Open loop" control mode, the setpoint is set in
percentage of the nominal speed. The setting range is
between the minimum and maximum curves.

Operation on constant curve can for instance be used for

pumps with no sensor connected.

This control mode is also typically used in connection with
an overall control system such as Control MPC or another

external controller.
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6.2.3 Constant pressure

The outlet pressure is kept constant, independently of the
flow rate.

H CUE [«---

©
A4
TMO077358

TM080059

Pos. Description

1 Hset
2 Qmax.
Constant pressure

The pump is controlled according to a constant pressure
measured after the pump. This means that the pump
offers a constant pressure in the Q-range of 0 to Qmax.,
represented by the horizontal line in the QH diagram.

6.2.4 Constant pressure with stop function

The outlet pressure is kept constant at high flow rate (Q >
Qmin.)- On/off operation at low flow rate.

TM080061

l—>

Q

Constant pressure with stop function. Difference
between start and stop pressures (AH)

Pos. Description

1 Stop pressure

2 Start pressure

3 On/off operation

4 Continuous operation

Hy

TM077359

TMO038477

2 3 Q

Constant pressure with stop function

Pos. Description
1 Hset

2 Qmin.

3 Qmax.

The pump is controlled according to a constant pressure
measured after the pump. This means that the pump
offers a constant pressure in the Q-range of Q. to
Qmax., represented by the horizontal line in the QH
diagram.

The Stop function is activated by default for constant
pressure, but can be deactivated in parameter 200-19
"Stop function".

The purpose of the stop function is to stop the pump when
low or no flow is detected. When low flow is detected, the
pump is in on/off operation. If there is flow, the pump
continues to operate according to the setpoint.

Low flow can be detected in two different ways:
» with the built-in low-flow detection function
» with a flow switch connected to a digital input.

The low-flow detection function checks the flow regularly
by reducing the speed for a short time. No or only a small
change in pressure means that there is low flow.

When a flow switch detects low flow, the digital input is
activated.

It is only possible to use the stop function if the system
incorporates these components:

* apressure sensor
* anon-return valve
* adiaphragm tank.

The non-return valve must always be installed before the
pressure sensor.

2

3
NN
\“

Position of the non-return valve and pressure sensor in a
system with suction lift

TM038582

Pos. Description

1 Diaphragm tank
2 Pressure sensor
3 Pump

4 Non-return valve

GRUNDFOsS %%
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TM038583

Position of the non-return valve and pressure sensor in a
system with positive inlet pressure

Pos. Description

1 Pump

2 Non-return valve
3 Pressure sensor
4 Diaphragm tank

The stop function requires a diaphragm tank of a certain
minimum size. The tank must be installed as close as
possible after the pump, and the precharge pressure must
be 0.7 x actual setpoint.

Recommended diaphragm tank sizes:

Rated flow rate of pump
[m3h (gpm)]

Typical diaphragm tank size
[litres (gallons)]

0-6 (0-26) 8(2)

7-24 (26-110) 18(5)
25-40(110-180) 50 (13 )
41-70 (180-310) 120 (32)
71-100 (310-440) 180 (48 )

If a diaphragm tank of the above size is installed in the
system, the factory setting of AH is the correct setting. If
the tank installed is too small, the pump starts and stops
too often.

The stop function is default activated in constant pressure
applications. If not desired, it can be deactivated in
parameter 200-19 "Stop function".

6.2.5 Constant differential pressure, pump

The differential pressure of the pump is kept constant,
independently of the flow rate.

Ha

TMO080059
TMO077356

Pos. Description
1 Hset
2 Qmax.

Constant differential pressure, pump

The pump is controlled according to a constant differential
pressure measured across the pump. This means that the
pump system offers constant differential pressure in the
Q-range of 0 to Qmax., represented by the horizontal line

in the QH diagram.

GRUNDFOSs %%
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6.2.6 Constant differential pressure, system

The differential pressure of the system is kept constant,
independently of the flow rate.

Ha

TMO038806

TM080059

Pos. Description
1 Hset
2 Qmax.

Constant differential pressure, system

The pump is controlled according to a constant differential
pressure measured across the system. This means that
the pump offers constant differential pressure of the
system in the Q-range of 0 to Qmax., represented by the
horizontal line in the QH diagram.

6.2.7 Differential pressure from two sensors

The purpose of this function is to make differential
pressure control possible by using measurements from
two separate pressure sensors. It can be used in these
control modes:

« proportional differential pressure
« constant differential pressure.

The function requires an MCB 114 sensor input module.

q------- 1

CUE !

- ----o

|

[

|

: 1
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b

|

2 1 [
! [ a2

TM040622

Differential pressure from two sensors

Pos. Description
1 Sensor 1
2 Sensor 2

Sensor 1 is connected to sensor input 1.

Sensor 2 is connected to sensor input 2 of an MCB 114
sensor input module.
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6.2.8 Proportional differential pressure

The differential pressure of the pump is reduced at falling
flow rate and increased at rising flow rate.

TMO077356

TM080058

1 Q

Pos. Description
1 Qmax.

Proportional differential pressure

The pump is controlled according to a differential pressure
measured across the pump. This means that the pump
system offers a proportional differential pressure in the Q-
range of 0 to Qmax., represented by the sloping line in the
QH diagram.

The proportional differential pressure can be selected with
one of these flow dependencies:

¢ linear, default
e quadratic.

When the flow dependency is selected as quadratic, the
differential pressure of the pump is reduced with

a quadratic curve at falling flow rate and increased at
rising flow rate.

H

TMO077356

TMO041695

Pos.  Description
1 Qmax.

Proportional differential pressure, quadratic curve

The pump is controlled according to a differential pressure
measured across the pump. This means that the pump
system offers a flow-compensated differential pressure in
the Q-range of 0 to Qmax. represented by the quadratic
curve in the QH diagram.

6.2.9 Hyhax, update

This function can be used in connection with the control
mode Proportional differential pressure. The purpose is to
find the "true" value of the maximum head at no flow and
nominal pump speed.

H
2
©
1 3
2
Q =
Pos. Description
1 Min.
2 Max.

Proportional differential pressure, Hp,ox. Update

The function consists of two steps:
1. Ramping up the speed to nominal speed.
2. Measuring Hmax. for 20 seconds at nominal speed.

Valves must be closed so that the pump is operating
without flow.

6.2.10 Constant flow rate
The flow rate is kept constant, independently of the head.

H CUE |a----

25

TMO077362

TM038478

1 Q

Pos. Description
1 Qset

Constant flow rate

The pump is controlled according to a constant flow rate,
represented by the vertical line in the QH diagram.

GRUNDFOs %%
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6.2.11 Constant level

The liquid level is kept constant, independently of the flow
rate.

L S — > CUE

1
TMO077360

TM038482
1

1 2 Q

Pos. Description

1 Qmin.
2 Qmax.
Constant level

The pump is controlled according to a constant liquid
level. This means that the pump offers a constant level in
the Q-range of Qnin. t0 Qmax., represented by

the quadratic line in the QH diagram.

The function is an emptying function by default.

6.2.12 Constant level with stop function

The liquid level is kept constant at high flow rate. On/off
operation is at low flow rate.

U St » CUE

8
g - £
© _— o
™ — =
e =
1 2 Q =
Pos. Description
1 Qmin.
2 Qmax.

Constant level with stop function

The pump is controlled according to a constant liquid
level. This means that the pump offers a constant level in
the Q-range of Qmin. t0 Qmax., represented by

the quadratic line in the QH diagram.

The function is an emptying function by default.

The purpose of the stop function is to stop the pump when
low or no flow is detected. When low flow is detected, the
pump is in on/off operation. If there is flow, the pump
continues to operate according to the setpoint.

TM038809

Constant level with stop function. Difference between
start and stop levels (AH)

GRUNDFOs %%

Grundfos CUE

Pos. Description
1 Start level
2 Stop level

Low flow can be detected in two different ways:

» with the built-in low-flow detection function

» with a flow switch connected to a digital input.

The low-flow detection function checks the flow regularly
by measurement of speed and power.

When a flow switch detects low flow, the digital input is
activated.

It is only possible to set constant level with stop function if
the system incorporates a level sensor, and all valves can
be closed.

The stop function is default activated in constant pressure
applications. If not desired, it can be deactivated in
parameter 200-19 "Stop function”.

6.2.13 Constant temperature

The liquid temperature is kept constant, independently of
the flow rate.

" CUE f=----

TM038482
VAN
—_
TMO077363

1 2 Q
Pos. Description
1 Qmin.
2 Qmax.

Constant temperature

The pump is controlled according to a constant
temperature. This means that the pump offers a variable
flow rate in the Q-range of Qu;jn. 10 Qmax., represented by
the quadratic line in the QH diagram.

6.2.14 Constant other value

Any other value is kept constant. See the CUE installation
and operation instructions for further information.
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6.3 Setpoints

The setpoint is normally set in the startup guide and
changed via the [Favourites] menu on the CUE operating
panel. If needed, the setpoint can be influenced via the
external setpoint input.

CUE offers these setpoint possibilities:
« External setpoint

« Predefined setpoints

* GENIbus setpoint.

The setpoint range depends on the selected control
mode:

« In"Open loop" control mode, the setpoint is set in
percentage corresponding to the required speed. The
setting range is between the minimum and maximum
curves in percentage of nominal frequency.

* In "Proportional differential pressure" control mode,
the setting range is equal to 25 % to 90 % of
maximum head.

« In all other control modes, the setting range is equal to
the sensor measuring range.
6.3.1 External setpoint influence

The setpoint can be influenced by connecting an analog
signal to the external setpoint input and is activated in the
startup guide.

1 2
—_— —_—

TM040373

Setpoint, CUE menu and external setpoint signal

Pos. Description

1 Setpoint, CUE menu

2 Actual setpoint

3 External setpoint signal

The signal can influence the actual setpoint by these
possibilities of the function:

« External setpoint, default

* Inverse external setpoint

« External setpoint with stop

« External setpoint based on a reference table.

The external setpoint signal is used for calculating the
actual setpoint. The minimum signal is the minimum
setpoint, and the maximum signal is the normal setpoint
set via the CUE [Favourites] menu "202-0x".

6.3.1.1 External setpoint, default

The actual setpoint is a linear function of the external
setpoint signal.

P
oV 10V &
0/4 mA 20 mA e
<
E S
=

External setpoint

Pos. Description

Actual setpoint

Max.

Setpoint, CUE menu
Min.

mfo|lOo|m| >

External setpoint signal

The minimum and maximum values of the external
setpoint signal are default within the full-scale from 0-10 V
(0/4-20 mA), but can be set in the [Main] menu group
200-1x "Setpoint Handling".

A A

o4mA D B

N
IS
3
>
TM040363

Reduced external setpoint signal

Pos. Description

Actual setpoint
Max.

Setpoint, CUE menu
Min.

mfo|lo|m| >

External setpoint signal
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6.3.1.2 Inverse external setpoint

The actual setpoint is an inverse linear function of the
external setpoint signal and is activated in [Main] menu
parameter 200-10 "External setpoint”.

0/4 mA 20 mA

Inverse external setpoint signal

TMO040627

Pos. Description

Actual setpoint

Max.

Setpoint, CUE menu

Min.

m|o|lo|w|>»

External setpoint signal

The maximum and minimum values of the external

setpoint signal are default within the full-scale from 0-10 V

(0/4-20 mA), but can be set in the [Main] menu group
200-1x "Setpoint Handling".

ov D B 10V
0/4 mA 20 mA
E

Reduced inverse external setpoint signal

TMO040365

Pos. Description

Actual setpoint

Max.

Setpoint, CUE menu

Min.

m| o|lo|®|>»

External setpoint signal
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6.3.1.3 External setpoint with stop function

The actual setpoint with stop is a linear function of the
external setpoint signal above 20 % signal and on/off
operation below 20 % signal. Linear with stop is selected
in [Main] menu parameter 200-10 "External setpoint".

External setpoint with stop function

TM040364

Pos. Description

Actual setpoint

Max.

Setpoint, CUE menu

Min.

Stop

m|m|Oo|O|®m| >

External setpoint signal

When the external setpoint signal is below 10 %, the
operating mode is "Stop".

When the external setpoint signal is above 15 %, the
operating mode is "Normal".

6.3.1.4 External setpoint based on a
reference table

The actual setpoint is a piecewise linear function of the
external setpoint signal and is activated in [Main] menu
parameter 200-10 "External setpoint".

Ak

2 -

External setpoint based on a reference table

TM040366
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Pos. Description

Actual setpoint

Max.

Setpoint, CUE menu

Min.

m| o|lo|w|>»

External setpoint signal

The linear function is defined as an interpolation between
the points in a table. The table has up to eight points that
are adjustable in the [Main] menu group 200-1x "Setpoint
Handling".

6.3.2 Predefined setpoints

This function makes it possible to select up to seven
predefined setpoints using one to three digital inputs.

The setpoints are selected as a binary coding of the digital
inputs as shown in the table below. The predefined
setpoints are adjustable in [Main] menu parameter 310
"Preset Reference".

Predefined setpoint DI 2 DI 3 Dl 4

15 % X

30 % X

45 % X X

60 % X
75 % X X
90 % X X
100 % X X X

x = Closed contact

If none of the digital inputs are activated, the operating
mode can be configured to "Stop" or to being controlled
according to a setpoint set via the [Main] menu parameter
200-18 "Predefined Setpoint Zero Function".

If "Min.", "Max." or "Stop" is selected via the operating
panel, the predefined setpoints are overruled.

Predefined setpoints cannot be influenced by the external
setpoint input.

6.3.3 GENIbus setpoint

If CUE is remote-controlled via the GENIbus input, the
setpoint is set via the bus.

The GENIbus setpoint cannot be influenced by the
external setpoint signal.

6.4 PID controller

CUE has a built-in PID controller for speed control of
pumps. The factory setting of gain (Kp) and integral time
(T;) are automatically adjusted to suggested settings
based on the control mode chosen. The values can easily
be changed in the operating panel.

The controller can operate in both normal and inverse
mode and is selected in parameter 20-81 "PID Normal/
Inverse Control".

Normal mode

Normal mode is used in systems in which an increase in
pump performance results in a rise in the value measured
at the feedback sensor. This will typically be the case in
most CUE applications.

Inverse mode

Inverse mode is used in systems in which an increase in
pump performance will result in a drop in the value
measured at the feedback sensor. This mode will typically
be used for constant level operation (emptying tank) and
for constant temperature operation in cooling systems.

Negative K value corresponds to inverse mode.

Description
The PID controller compares the required setpoint (pset)
with the actual value (p) measured by the transmitter (P).

1 2
—® CUE d----

HA

QS
<
~
~
~

G
obk-------

4 N~
- 3
> g
Q s
=
Constant pressure control
Pos. Description
1 Setpoint pget
2 Measured value p
3 Pset
4 Q
5 Qmax.
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If the measured value is higher than the required setpoint,
the PID controller will reduce the speed and the
performance of the pump until the measured value is
equal to the required setpoint.

Suggested controller settings

K
P
System/application Heating Cooling T;
system ) system 2)
0.2 0.5
(2]
3
'g SP, SP-G, SP-NE: 0.5 0.5
g
0.2 0.5
«©
3
§ SP, SP-G, SP-NE: 0.5 0.5
g
S
2 0.2 0.5
S
=
=
g
S 25 100
=
=
8 0.5 -0.5 10 + 5L,
S
8
=
=
] 0.5 10 + 5L,
3
3
=
=
§ o5 0.5 30+ 5L, *
3
=
=
0.5 0.5*

TMO077356

Ly <5 m (16 ft): 0.5*
05 Ly>5m(16ft): 3*
Ly>10m (32ft):5*

TM039098

*T; = 100 seconds (default).

Heating systems are systems in which an increase in
pump performance will result in a rise in temperature at
the sensor.

Cooling systems are systems in which an increase in
pump performance will result in a drop in temperature at
the sensor.

L4 = Distance in [m (ft)] between pump and sensor.

GRUNDFOsS %%
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L, = Distance in [m (ft)] between heat exchanger and
sensor.

The setting of gain (Kp) and integral time (Ti) can be
manually changed in the operating panel via the [Main]
menu group 20-9x "PID Controller".
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6.5 Duty/standby, duty/assist and
cascade

Use the startup guide for setting the multipump system
with the following options:

* No (used for CUE controlling single pumps)
« Variable and fixed speed
« Variable speed only.

6.5.1 Duty/standby

The built-in duty/standby function applies to variable
speed only pumps connected in parallel to ensure
reliability of supply.

<——-|
|
|

Q

—— CUE
|
|
|
|
|
|

N\

9

Two pumps connected in parallel and controlled via
Modbus RTU

TMO040368

The duty/standby function is set by choosing "Variable
speed only" in the startup guide, then followed by setting
the desired function to "Alternation" or "Back-up".

These are the primary purposes of the function:
* To let one pump run at a time.

* To start the standby pump if the duty pump stops due
to an alarm.

* To alternate the pumps at least every 24 hours, only if
alternation function is selected.

The two pumps are electrically connected by means of the
Modbus RTU protocol on the GENIbus port.

The two pumps running duty/standby in this way cannot
use the GENIbus interface for remote communication.
The two pumps use their own local operating mode. See
the section about operating modes.

Both pumps must have the same control mode. See the
section about control modes.

Related information
6.1 Operating modes
6.2 Control modes

6.5.2 Duty/assist and variable-speed
cascade

The duty/assist and variable-speed cascade functions are
used to cascade additional variable speed pumps. Each
pump is connected to a CUE unit. See the figure about
two pumps connected in parallel and controlled via
Modbus RTU.

Related information
6.5.1 Duty/standby

6.5.2.1 Setting the duty pump

The duty/assist function is set by selecting "Variable
speed only" in the startup guide, then followed by setting
the desired function to "Cascade".

If there are more than two pumps in the system, the duty
CUE must be fitted with an MCO 101 option. The variable
speed cascade function is then set by choosing "Variable
speed only" in the startup guide, then followed by setting
the total number of pumps in the system.

6.5.2.2 Setting one or more assist pumps

Use the startup guide to set the control mode to open
loop, then confirm that the pump is an assist pump in a
variable speed cascade system.

These are the primary purposes of the duty/assist
function:

* To let the duty pump run all the time (except if low flow
stop is activated).

» To start the assist pumps if the duty pumps cannot
maintain the pressure.

» To start the assist pumps if the duty pump stops due to
an alarm.

The cascade control ensures that the performance of the
pumps is automatically adapted to consumption by
switching on or off pumps and by changing the speed of
the pumps in operation. This makes the system run as
energy-efficiently as possible with a limited number of
pumps.

When more than one pump is running in steady state, the
pumps run at the same speed and are controlled by the PI
controller of the master pump. As standard, the pump with
the lowest number is the duty pump.

The pumps running duty/assist in this way cannot use the
GENIbus interface for remote communication.

GRUNDFOs %%
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6.5.3 Fixed-speed cascade

The fixed-speed cascade function is used to cascade
additional fixed-speed pumps. Only one duty pump is
connected to a CUE unit.

CUE

o T

One duty pump connected with two fixed-speed pumps
controlled via relays

TMO075451

Pos. Description
A Relay 1
B Relay 2

The fixed-speed cascade function is set by selecting
"Variable and Fixed speed" in the startup guide, then
followed by setting the total number of pumps in the
system. When "Variable and Fixed speed" is selected, this
pump runs as a duty pump in the fixed-speed cascade
system. The following steps must be performed:

* For a two-pump setup: Relay 1 is automatically set to
activate/deactivate one fixed-speed pump based on
pressure demand

* For a three-pump setup: Relay 1 and Relay 2 are
automatically set to activate/deactivate one additional
fixed-speed pump at the same time based on pressure
demand.

These are the primary purposes of the function:

* To let the duty pump run all the time (except if low flow
stop is activated).

« To start the fixed-speed pumps if the system pressure
decreases below 90 % of setpoint.

» To stop the fixed-speed pumps if the system pressure
increases above 110 % of setpoint

The cascade control ensures that the performance of the
pumps is automatically adapted to consumption by
switching on or off pumps and by changing the speed of
the duty pump in operation.

20 GRUNDFOS %
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6.6 Dry running

This function protects the pump against dry running.
When lack of inlet pressure or water shortage is detected,
the pump is stopped before being damaged.

Lack of inlet pressure or water shortage can be detected
in three ways:

* With a switch connected to a digital input configured to
dry-running protection.

* CUE checks if the shaft power is below a dry-pump
limit for a configurable time.

* CUE checks if the pressure cannot be reached at full
speed for a configurable time.

Note that the dry-running function requires a sensor. This
means that the function will not work in open loop. These
conditions must be present to activate the dry-running
alarm: The power consumption must be below a certain
level (set by the parameters), and the pump must run at
full speed (handled by the control mode and the sensor).
CUE increases the speed to maximum if no water is
present. Without a sensor, it will not work!

Setting the dry-running protection based on a switch
connected to a digital input

The use of a digital input requires an accessory, such as
these:

* a Grundfos LigTec® dry-running switch

« a pressure switch installed on the suction side of the
pump
« afloat switch installed on the suction side of the pump.

See the section about accessories for more information
on the required sensors. The pump cannot restart if the
input is activated. Restart may be delayed by up to 30
minutes, depending on the pump family.

The digital inputs of CUE (terminals, 18, 19, 27, 29, 32,
33) can be set individually to different functions in [Main]
menu parameter group 5-1x "Digital Inputs".

Select dry running to activate the detection based on a
switch.

Setting the dry-running protection based on a shaft
power

The use of shaft power requires an actual power reading
at two frequencies.

Procedure without pump curve: After completing the
startup guide follow the steps:

1. Close the valve. No flow is required during the test.

2. Press Hand on and set the speed to 50 % (30 Hz or
equivalent RPM). CUE starts the pump.

3. Go to [Main] menu parameter 16-10 "Power [kW]" and
read the input power. Make a note of the low limit
value.

4. Press [Home] to return to the status screen.

5. Press Hand on and set the speed to 90 % (54 Hz or
equivalent RPM). CUE starts the pump.

6. Go to [Main] menu parameter 16-10 "Power [kKW]" and
read the input power. Make a note of the high limit
value.

7. Stop CUE and open the valve.

Procedure with pump curve:

Go to Grundfos Product Center and enter the part number
for your pump:

1. Enter "Show advanced options".

2. Go to "Hydraulic layout" and set variable speed to
"Yes".

3. Click on the pump curve to set the duty point as close
to fmin, and enter Q to 0.1 as Operating point.

4. Read out power (P2) and speed (n) as low limit
values.

5. Click on the pump curve to set the duty point as close
to 90 % speed and enter Q to 0.1 as Operating point.

6. Read out power (P2) and speed (n) as high limit
values.

/A

+\

QH curve for variable speed pump for choosing low flow
operating points

Pos. Description
A 90 % of fmax.
B fmin.

PkW]

%ﬁ

———

TM075610

QP curve for variable speed pump for reading P2 at low
flow

The data must be entered in [Main] menu parameter
group 22-3x "No-flow Power Tuning" as follows:

» 22-32 "Low Speed [RPM]" or 22-33 "Low Speed [Hz]"
=30 Hz

e 22-34 "Low Speed Power [kW]" = the power readout
at Low limit in previous procedure

+ 22-36 "High Speed [RPM]" or 22-37 "High Speed [Hz]"
=54 Hz

« 22-38 "High Speed Power [kW]" = the power readout
at High limit in previous procedure.

Activate the desired protection function, for example an
alarm, in [Main] menu parameter 22-26 "Dry Pump
Function".

The dry-running stop function has now been set correctly.
The time setting is 10 seconds from no-flow delay (22-24)
+ 10 seconds from dry-running detection delay (22-27) =
20 seconds.
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Setting the dry-running protection based on an end of
curve

CUE will by default issue an alarm at end of curve. This
will also occur under the dry run conditions of water
shortage and no flow.

In constant pressure control mode, the end of curve is
detected if the pressure is below a 20 % tolerance of the
sensor range of the setpoint and the pump is running at
maximum speed for a 10-second delay. The pump cannot
build up the setpoint pressure due to water shortage.

The end of curve tolerance, delay and protection function
can be adjusted in [Main] menu parameter group 22-5x
"End of Curve".

Example: A constant pressure system with 0-16 bar
sensor and setpoint at 11.75 bar (120 m head) gives an
end of curve alarm if the pressure is below (11.75 bar - 20
% x 16 bar) = 8.55 bar and the pump is running at
maximum speed.

HA

TMO075611

Grundfos CUE

6.7 Pump torque

CUE can provide torque for different load characteristics,
constant and variable torque, as well as an automatic
energy optimising function.

uv]
800 »
/
Y A
s /
+10%
B

400

230

TM075471

e — e
0 50 flHz)

U/f characteristic control (ideal)

Pos. Description
A Constant torque
B Variable torque

TINm]

—
© F
/

0 50 2]

TM075472

T/n characteristic control (ideal)

Pos. Description
1 Hset Pos. Description
2 H tolerance A Constant torque
. . . B Tnominal
Dry-running detection based on end of curve also gives c y—
an alarm, if there is actual water and the system head ariable forque
curve shifts to high flow range; this means that the D Tioad
function may need to be adjusted to work properly in the E The torque is inversely proportional to the frequency
high flow area. F Trotor
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The torque characteristic is normally set to variable torque
for centrifugal pumps, where it provides a voltage which is
optimised for a squared torque load characteristic of the
motor.

Whereas in the constant torque characteristics CUE
provides a voltage which is optimised for constant torque
pump applications:

e axial pumps

« positive displacement pumps.
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When selecting the pump type in the CUE startup guide,

the torque characteristic is automatically set according to g
the typical applications for the pump: 110 -7 ————
1051 — — —_ — T — — —
Pump type Torqtue'cl"narac- Automatic de- 132 [ : : % aw : ﬁ\ - : :
eristic rate [ I T N
AFG, SFG Constant ; : e
AMG, SMG Constant |
BM Variable .
BMShs, BMShp Variable .
CM, CMV Variable .
CR, CRI, CRN, CRT Variable . g
CRK Variable . E é
£
DP, EF Constant
DPK, DWK Constant Output current in overload condition
HS Variable .
KPL, KWM, KPG Constant Pos. Description
LC, LF Variable . A % of rated current
MTH, MTR Variable . B Inverter load counter
MTS Constant . C Desired current > 100 %
MTB Variable . D Warning
NB, NK Variable . E Time
NBG, NKG Variable .
Other Variable . CUE au_tomatically reduces pump speed until the output
S re—— current is below 100 % of the rated current.
SE SEV SL S re—— QUE estimates the load on the power sectipn with an
’ i inverter load counter, which causes a warning at 98 %
SMD Constant and a reset of the warning at 90 %. At the value 100 %,
SP, SP-G, SP-NE Variable . CUE gives an alarm. Status for the counter can be read in
SPK Variable . [Main] menu parameter 16-35 "Inverter Thermal".
SRG Constant This can manually be disabled in [Main] menu parameter
TP Series 100 Variable . _14-61 "Function at Inverter Overload", and CUE trips
TP Series 200 Variable . instead.
TP Series 300 Variable . 6.7.2 High overload for waste water
VL Variable . applications
VLS Variable . In waste water and other high overload applications it can

CUE can be set for optimum energy-efficient speed
control of centrifugal pumps, where it provides a voltage,
which is optimised for the torque load characteristic of the
motor, but in addition, the AEO feature adapts the voltage
exactly to the current load situation, reducing energy
consumption and audible noise from the motor.

To obtain optimal performance, set the motor power factor
correctly. This value is set in [Main] menu parameter
14-43 "Motor Cosphi", but this is automatically adjusted
with the automatic motor adaptation (AMA) function. See
the CUE Installation and operating instructions.

The torque characteristic can be manually set in [Main]
menu parameter 1-03 "Torque Characteristic".

6.7.1 Automatic derate output for not
tripping at overload

In some pump systems, CUE has not been sized properly
to yield the current needed in all points of the operational
QH characteristic. At these points, the pump needs a
current higher than the rated current of the frequency
converter. CUE can normally yield 110 % of its rated
current continuously for 60 seconds. If still overloaded,
CUE normally gives an alarm.

be required to have a higher starting torque, therefore it is
recommended for these applications to install an oversize
CUE and set the overload mode to "high overload". This
allows CUE to yield 160 % of its high overload rated
current continuously for 60 seconds.

This can be set in [Main] menu parameter 1-04 "Overload
Mode"
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6.8 Start adjustments
6.8.1 Start delay

The start delay after power-on is a delay between power
being applied and the pump starting.

1 |

Start delay after power-on

TMO040621

Grundfos CUE

Designation Description
T171 Parameter 1-71 "Start Delay"
T Parameter 1-79 "Pump Start Max. Time to Trip".
1-79

This time includes the time in T4.7¢

Parameter 1-86 "Trip Speed Low [RPM]". If the
N1-g6 speed drops below this value during normal oper-
ation, the frequency converter drops.

1 Normal operation

Pos. Description
1 Power-on

2 Start CUE

3 Start delay
4 Time

The purpose is to allow the remote-control equipment to
start up before the pump.

The start delay is deactivated if a remote command is
received via GENIbus.

This can be set in [Main] menu parameter 1-71 "Start
Delay".

6.8.2 Flying start

This function makes it possible to catch a motor that is
spinning freely due to a mains drop-out. This prevents a
high current draw from CUE by starting on a rotating
motor.

When flying start is enabled, the start delay function is not

active.

This can be set in [Main] menu parameter 1-73 "Flying
Start".

6.8.3 Blocked pump

Some pumps are sensitive to operating at low speed due
to insufficient cooling or lubrication.

If the pump does not reach the speed "Trip speed low

(Hz)" within the "Pump Start Max. Time to trip", CUE gives

an alarm.

\j

ol

Advanced minimum speed monitoring
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Note that timers for parameter 1-71 "Start Delay" and
parameter 1-79 "Pump Start Max. Time to Trip" start at the
same time when the start command is issued. For
instance, this means that if the start delay is more than or
equal to pump start max. time, CUE never starts.
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6.9 Pipe fi" Pos. Description
This function is used for filling empty pipes with water in a ! Speed
controlled manner. If the function is not activated, pipes 2 Max. speed
will be filled at maximum speed. In pressure-controlled 3 Min. speed
systems where pipes are empty at startup, high speed will 4 Fill rate unit/sec.
cause water hammer until the speed has been reduced to 5 Initial ramp
fit the actual demand.

. . . . 6 Closed loop
Water hammer can be prevented by introducing a pipe fill - -

. . ) 7 Filled setpoint
sequence before the system is running normal operation.
8 Time

The pipe fill function can limit the speed of the pump when
filling pipes, and thus reduce water hammer in filled pipes.
A time limit or a pressure can be set to deactivate the pipe
fill function and turn CUE into normal operation.

As the pressure in horizontal pipe systems does not climb
as the system fills, filling horizontal pipe systems requires
a user-specified speed and time to fill the pipes or until a
user-specified pressure setpoint is reached.

Activation or deactivation is done in parameter 29-00
"Pipe Fill Enable".

11\
2 7777777777777
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Horizontal pipe system

Pos. Description

Speed

Max. speed

Min. speed

Normal ramp

Initial ramp

Closed loop

Fill time or filled setpoint

o|N|[o|la]|~|WO|IN]| =

Time

In a vertical pipe system it's recommended to use the PID
function to ramp the pressure at a user-specified rate
between the motor speed low limit and a user-specified

pressure.
14
2 7777777
\6
3 \
\4

[$)]
TMO075476

~
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Vertical pipe system
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6.10 Operation

6.10.1 Ramps

The CUE startup guide incorporates adjustment of two
types of ramp:

e ramp-up and ramp-down

« initial and final ramps.
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Ramp-up and ramp-down of CUE

Pos. Description

Time

Speed

Nominal

Max.

Min.

Initial ramp

Final ramp

Ramp-up

N|ola|ls|w|d] 2] <] x

Ramp-down

The ramp-up and ramp-down are used for protection
against overload when starting and stopping CUE, and
the time is defined as acceleration time from 0 min™! to
nominal motor speed and the deceleration time from
nominal motor speed to 0 min™!, respectively. The settings
are manually set in parameter 3-41 "Ramp 1 Ramp Up
Time" and 3-42 "Ramp 1 Ramp Down Time" of the
operating panel.

The initial and final ramps prevent operation for a longer
time than necessary at speeds below minimum speed.
The setting is done automatically based on the pump
family selected in the startup guide.

6.10.2 Operating range

How to set the operating range:

* Set the minimum speed within the range from a pump-
dependent minimum speed to the adjusted maximum
speed. The factory setting depends on the pump
family.

+ Set the maximum speed within the range from the
adjusted minimum speed to the pump-dependent
maximum speed. The factory setting is equal to 100
%, meaning the speed stated on the pump nameplate.

The area between the minimum and maximum speed is
the actual operating range of the pump.

The operating range can be changed by the user within
the pump-dependent speed range.
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For some pump families, oversynchronous operation
(maximum speed above 100 %) will be possible. This
requires an oversize motor to deliver the shaft power
required by the pump during oversynchronous operation.
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Setting of the minimum and maximum curves in
percentage of maximum performance

Pos. Description

Pump dependent speed range

Nominal speed

Actual speed range

Min. speed, adjusted

Max. speed, adjusted
Min.

Max.

Min. speed

|| N|jlo|la| M| W|IN| =

Max. speed
Speed [%]

=y
o

Minimum and maximum speed can manually be
overwritten in parameter 4-11 "Motor Speed Low Limit"
and 4-13 "Motor Speed High Limit", respectively. Note that
the maximum speed cannot exceed the maximum output
frequency set in parameter 4-19.

Running outside the pump-dependent minimum and
maximum speeds may damage the pumps.

6.10.3 Skip bands

Some systems require that certain output frequencies or
speeds are avoided due to resonance problems in the
system.

« If CUE is in [RPM] mode, enter the lower limit of the
speeds to be avoided in parameter 4-60[0] and the
upper limit in parameter 4-62[0].

« If CUE is in [Hz] mode, enter the lower limit of the
speeds to be avoided in parameter 4-61[0] and the
upper limit in parameter 4-63[0].

A maximum of four frequency or speed ranges can be

avoided in rare cases. To add more skip bands, use index
1, 2 or 3 for the above mentioned parameters.

6.10.4 Stop adjustments
Standstill heating preheats the motor during standstill to
avoid condensation within the motor.

When the pump is stopped by a stop command, a current
will be applied to the motor windings in order to keep the
temperature within the motor above the dew point
temperature. No external heater is needed.

The preheating of the motor is especially important when
the motor is installed under these conditions:

* high humidity

« outdoor installation.
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The consequences of condensed moisture within the
motor are for example corrosion damage to electrical
contacts and the bearings of the motor shaft.

This can be activated in parameter 1-80 "Function at
Stop".

6.10.4.1 Deragging

The purpose of the deragging feature is to free the pump
blade of debris in wastewater applications so that the
pump operates normally.

A deragging event is defined as the time when CUE starts
to derag until the deragging finishes. When a deragging is
started, CUE first ramps to a stop and then an off delay
expires before the first cycle begins.
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Derag function
Pos. Description
1 Speed
2 Derag function activated
3 Derag Off Delay (par. 29-15)
4 Deragging Run Time (par. 29-15)
5 +/- Derag Speed (par. 29-13, par. 29-14)
1 I
6 cycle

Number of cycles (par. 29-10)

If a derag is triggered while CUE is at stop, the first off
delay is skipped. The deragging event can be setto a
number of cycles. One cycle consists of running in the
reverse direction followed by running in the forward
direction. Deragging is considered finished after the
specified number of cycles have completed.

In between rotations, CUE coasts for an off-delay to let
debris in the pump settle.

Do not enable deragging if the pump cannot operate in
reverse direction.

Depending on the application and the purpose of using it,
this feature can be used as a preventive or reactive
measure and can be triggered by means of:

« every pump start, parameter 29-11 "Derag at Start/
Stop"

* every pump stop, parameter 29-11 "Derag at Start/
Stop"

« by digital input, parameter group 5-1* "Digital Inputs"
» on high power, parameter group 29-2* "Derag Power
Tuning".

CUE calculates a derag power curve based on below
inputs and activates the deragging event if the output
power is exceeding the expected power.

TM075555

Derag power tuning

Pos. Description

Power [kW/hp]

Speed [Hz/RPM]

High speed power (par. 29-30, par. 29-31)

Low speed power.(par. 29-26, par. 29-27)
Low speed (par. 29-24,par.29-25)
High speed (par. 29-28, par. 29-29)

Derag power factor (par. 29-22)

O|IN|O|O|S|WO|IN| =

Activate derag

The calculated power + the power factor (readout).(par. 29-20,
par. 29-21)

©

6.10.4.2 Check valve ramps
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Check valve ramp
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Pos. Description
1 Speed
2 Motor speed high
3 Motor speed low
4 Check valve
End speed
5 Normal ramp
6 Time

To protect ball check valves in a stop situation, the check
valve ramp time can be utilised as a temporary slower
ramp rate. When parameter 3-85 "Check Valve Ramp
Time" is different from O s, the check valve ramp time is
effectuated between motor speed low and check valve
end speed.

Set the check valve end speed where the check valve is
expected to be closed and the check valve is no longer
active.

6.10.4.3 Over-voltage control (OVC)

When deceleration is too fast in case of higher inertia, the
braking energy can cause an over voltage in CUE. This
can be overcome by enabling over-voltage control in
[Main] menu parameter 2-17, and CUE automatically
prolongs the deceleration times; normal ramps, final
ramps, and check valve ramps to stop CUE without an
alarm.

6.10.5 Pump motor protection

6.10.5.1 Motor temperature

The motor thermal protection can be activated in [Main]
menu parameter 1-90 "Motor Thermal Protection" and can
be implemented using a range of techniques:

+ By a PTC sensor in the motor windings connected to
one of the analog or digital inputs, parameter 1-93
"Thermistor Source".

« By calculation (ETR = Electronic Thermal Relay) of the
thermal load based on the actual load and time. The
calculated thermal load is compared with the rated
motor current and the rated motor speed. If parameter
1-91 "Motor External Fan" is set to Yes, the motor
must have forced cooling and the ETR does not take
motor speed into consideration.

* By a mechanical thermal switch (Klixon type).
Parameter 1-93 "Thermistor Source".

For the North American market: the ETR functions provide
class 20 motor overload protection in accordance with
NEC.

GRUNDFOsS %%

Grundfos CUE

6.10.5.2 Motor bearing monitoring

This function is used to give an indication when it is time
to relubricate or replace the motor bearings.

It shows these information:
*  When to relubricate the motor bearings.
*  When to replace the motor bearings.

The function is based on the running hours of the pump,
and shows a notification on the display to lubricate the
bearings after 5000 running hours and replace the
bearings after 20000 running hours.

Monitoring of motor bearing temperature using an MCB
114 sensor input module and Pt100/Pt1000 sensors
measuring the bearing temperature can also be used to
issue a warning. An alarm is generated if the bearing
temperature gets too high. Warnings and alarms are
generated and reset using hysteresis.

A
)

P
-

95°C 100°C 115°C

TM040371

120°C p

Monitoring of bearing temperature with warning and
alarm limits

Pos. Description
A Alarm limit

B Warning limit
C Normal

D Temperature
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6.11 Limit exceed

CUE has two independent limit exceed functions.

These are monitoring functions offering information,
warning, alarm, or change of operating mode when a low
or high limit is exceeded.
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Example of low limit exceeded

Pos. Description

High limit

Hysteresis

Low limit

On

Off

Limit exceeded

[ X|~"|T|o|mm

Temperature

The two limit exceed functions are set in [Main] menu
parameter group 201-0x "Limit Exceed". Parameters are
grouped so that Limit Exceed 1 are set in index 0 and
Limit Exceed 2 are set in index 1.

The default setting of this function is "Not active" and is
activated in parameter 201-00 by setting to Enabled or
Enabled with event action.

The function has two timers: a detection delay timer and a
reset delay timer, that are adjustable in parameters
201-06 and 201-07, respectively.

The limits can either be a high or a low limit adjusted in
parameter 201-01, and the actual limit value must be
entered in parameter 201-04.

The detection delay timer starts when a limit is exceeded
(1). See the figure above.

* A: If the limit is no longer exceeded (2) when the
detection time expires, the timer is reset.

« B: If the limit is still exceeded (3) when the detection
time expires, the output of the detector will change to
"Limit exceeded". The reset delay timer starts when
the detector output is "Limit exceeded" and the limit is
no longer exceeded, using hysteresis (4).

* C: When the delay time has expired (5), the detector
output changes to "Limit not exceeded".

Input possibilities
It is possible to have two limit exceeded functions in
parallel with these inputs set in parameter 201-02:

« all analog inputs

« all Pt100/Pt1000 inputs (this requires an MCB 114
sensor input module)

» internal measured values; Power consumption (P2),
Motor speed, or Motor current.

Output possibilities
There are these output possibilities:

< signal relay 1 and 2 activated in parameters 5-40[0]
and 5-40[1], respectively

» digital output activated in parameters 5-30 and 5-31
respectively

« analog output activated in parameter 6-50.

Event actions

Change of operating mode as event action is set in
parameter 201-03.

* Warning only

+ Stop

«  Maximum speed

*  Minimum speed

« User curve speed.

The default setting of this function is "Not active".
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6.12Digital and Analog I/O

CUE digital inputs can be configured to either PNP or
NPN mode in [Main] menu parameter 5-00 "Digital I/O
Mode":

¢ NPN - Active at 0 V
« PNP - Active at 24 V.

CUE has six terminals for digital input and output
functions:

Terminal

No Name Parameter Default 1/0 mode

18 DI1 5-10 Start -

19 DI 2 5-11 -
5-12 for input or

e Do 1 5-30 for output 5-01
5-13 for input or  No operation

29 Dlio 2 5-31 for output 5-02

32 DI3 5-14 -

33 Dl 4 5-15 -

6.12.1 Digital input functions

* Reset: Used to reset an alarm manually from external
signal.

« Coast: Used to immediately stop the pump without
ramping down. Pump will stop free-wheeling.

» Start: Used to start the pump manually in [Auto on]
mode.

* Reversing: Used to reverse the motor speed. Do not
use this function on a pump.

* Jog: Used to set the motor speed fixed to Jog Speed
[Hz] of parameter 3-11.

* Preset ref bit 0 through 2: Used to set the pump
setpoint fixed to values of parameter 3-10.

*  Freeze output: Used to continue pump speed at
current speed.

* Hand/Auto start: Selects hand or auto start. High
signal selects auto on only, Low signal selects hand on
only.

* Hand start: A signal applied to put CUE into hand-on
mode as if [Hand On] has been pressed and a normal
stop command is overridden.

« Auto start: A signal applied to put CUE into auto-on
mode as if [Auto On] has been pressed and a normal
stop command is overridden.

« External fault: If the input is activated for more than 5
seconds, an external fault will be indicated.

Note that if disconnecting the signal, the motor stops. To
make any other start commands valid, assign another
digital input to [54] Auto Start and apply a signal to this.
[Hand On] and [Auto On] have no impact. [Off] overrides
local start and auto start. Press either [Hand On] or [Auto
On] to make local start and auto start active again. If there
is no signal on neither [53] Hand start nor [54] Auto start,
the motor stops regardless of any normal start command
applied. If a signal is applied to both [53] Hand start and
[54] Auto start, the function is auto start. If pressing [Off],
the motor stops regardless of signals on [53] Hand start
and [54] Auto start.
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« Min.: Changes the operating mode to Min.
* Max.: Changes the operating mode to Max.

» User curve: Changes the operating mode to User
curve.

Note that most functions are available with and without
inverse. Choose with inverse if you want a specific
function to be activated opposite than the PNP or NPN
mode.

Related information

6.1 Operating modes
6.12.2 Digital and Relay output functions

» Control ready: The control board receives supply
voltage.

« Drive ready: CUE is ready for operation and applies a
supply signal on the control board.

» Drive ready/remote control: CUE is ready for operation
and is in auto-on mode.

« Standby/no warning: CUE is ready for operation. No
start or stop command has been given (start/disable).
There are no warnings.

* Running: The pump is running.

* Running/no warning: The pump is running and there
are no warnings.

* Run on reference/no warning: The motor runs at
reference speed.

« Alarm: An alarm activates the output.

* Alarm or warning: An alarm or a warning activates the
output.

« At torque limit: The torque limit set in parameter 4-16
"Torque Limit Motor Mode" has been exceeded.

» Torque limit and stop: Used in performing a coast stop
and in torque limit condition. If the frequency converter
has received a stop signal and is at the torque limit,
the signal is logic 0.

* Out of current range: The motor current is outside the
range set in parameter 4-18 "Current Limit".

« Below current, low: Motor current is lower than the
setting in parameter 4-50 "Warning Current Low".

« Above current, high: Motor current is higher than the
setting in parameter 4-51 "Warning Current High".

* Out of speed range: Output speed is outside the
ranges set in parameter 4-52 "Warning Speed Low"
and parameter 4-53 "Warning Speed High".

« Below speed, low: Output speed is lower than the
setting in parameter 4-52 "Warning Speed Low".

* Above speed, high: Output speed is higher than the
setting in parameter 4-53 "Warning Speed High".

« Out of feedback range: Feedback is outside the
ranges set in parameter 4-56 "Warning Feedback
Low" and parameter 4-57 "Warning Feedback High".

* Below feedback low: Feedback is below the limit set in
parameter 4-56 "Warning Feedback Low".

» Above feedback high: Feedback is above the limit set
in parameter 4-57 "Warning Feedback High".
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Thermal warning: The thermal warning turns on when
the temperature exceeds the limit in the motor, the
CUE, or the thermistor.

Bus OK: Active communication (no timeout) via the
serial communication port.

Out of ref range: Reference is outside the ranges set
in parameter 4-54 "Warning Reference Low" and
parameter 4-55 "Warning Reference High".

Below reference low: The reference is below the limit
set in parameter 4-54 "Warning Reference Low".

Above reference high: The reference is above the limit

set in parameter 4-55 "Warning Reference High".

Comparator 0 through 5: The signal outputs
correspond to the logic output of [Main] menu
parameter group 13-1x "Comparators".

Logic Rule 0 through 5: The signal outputs correspond

to the logic output of [Main] menu parameter group
13-4x "Logic Rules".

Running reverse: CUE is running counterclockwise.

Start command active: CUE has received an active
start command, for example auto on, and a start
command via digital input or bus is active or [Hand
On]. It is not necessarily running.

Drive in hand mode: CUE is in hand-on mode (as
indicated by the indicator light above [Hand on]).

Drive in auto mode: CUE is in auto-on mode (as
indicated by the indicator light above [Auto on]).

Preventive Maintenance: One or more of the
preventive maintenance events has passed the time
for the specified action.

Deragging: Deragging procedure is active.

AHF Capacitor Connect: Automatic control of AHF
capacitor connect at low loads under 20 %.

External Fan Control: External fan control is active.

No-Flow: A no-flow situation or minimum speed
situation has been detected.

Dry Pump: A dry pump condition has been detected.

End of Curve: An end of curve condition has been
detected.

Sleep Mode: CUE has entered sleep mode.

Pipe Filling: Active when the pipe fill function is
operating.

6.12.3 Analog outputs

The analog output (0-20 mA) can be set in [Main] menu
parameter 6-50 to one of these indications:

.

.

.

)

.

feedback value

speed

frequency

motor current

external setpoint input

limit exceeded.

The analog output is set to not active by default.

.

Feedback value: The output signal is a function of the
actual feedback value.

Speed: The output signal is a function of the actual
pump speed.

Frequency: The output signal is a function of the
actual frequency.

Motor current: The output signal is a function of the
actual motor current.

External setpoint input: The output signal is a function
of the external setpoint input.

Limit exceeded: The output signal is on/off when the
limit is exceeded: Off = 0/4 mA and On = 20 mA.

6.12.4 MCB 114 sensor input module

The MCB 114 sensor input module offers three additional
analog inputs for CUE:

.

.

one analog 0/4-20 mA input for an additional sensor

two analog Pt100/Pt1000 inputs for temperature
sensors.

6.12.5 Sensor 2
The analog 0/4-20 mA input is used for these functions:

Monitoring the measured value of sensor 2 (default
setting).

Measured value of sensor 2 used for control purpose.
This makes differential pressure control possible by
using measurements from sensor 1 and sensor 2
(setting by means of PC Tool).

6.12.6 Temperature sensors 1 and 2

The analog Pt100/Pt1000 inputs are used for monitoring
these temperatures:

.

.

.

.

.

drive-end motor bearing
non-drive-end motor bearing
other liquid 1

other liquid 2

motor windings

pumped liquid

ambient temperature.

Displays

MCB 114 input

Displays

Reading Setting

Sensor 2 2.5 3.16

Temperature sensor 1 2.12 3.21

Temperature sensor 2 213 3.22

Further information
See also the CUE Installation and operating instructions.
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7. Installation

7.1 Mechanical installation

The CUE cabinet sizes are characterised by their
enclosure. CUE is available in four enclosure classes,
IP20, IP21, IP54 and IP55. To see the relationship of
enclosure class and enclosure type, see the section about
selection tables.

The general installation requirements necessitate special
considerations as to these aspects:

* Accessible, but only in a cabinet. Enclosure class
IP20/21 must not be installed freely.

« Enclosure class IP54/55 must be installed freely
accessible, but must not be installed outdoors without
additional protection against water and sun.

* CUE contains a large number of mechanical and
electronic components and must therefore not be
installed in an environment where the air contains
liquids, particles or gasses which may affect and
damage the electronic components.

» In applications requiring Ex approval, CUE must be
installed outside the hazardous area.

« Special care must be taken to ensure that the
installation is covered by the correct Ex rating.

Related information
10.3 Selection tables

7.1.1 Space and air circulation

CUE units can be mounted side by side, but as sufficient
air circulation is required for cooling, these requirements
must be met:

« Sufficient free space above and below the CUE
cabinet. See the table below.

* Hang the CUE cabinet directly on the wall, or fit it with
a back plate to secure sufficient air flow for cooling.
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TM038859

CUE hung directly on the wall or fitted with a back plate

Pos. Description
1 Outlet temperature
2 Inlet temperature

Required free space above and below the CUE
cabinet

Enclosure Space [mm (in)]
A2, A3, A4, A5 100 (4)
B1, B2, B3, B4, C1, C3 200 (8)
C2, C4, D1h, D2h 225 (9)

GRUNDFOs %%

Grundfos CUE

Required free space in front of CUE

Furthermore, there must be sufficient space in front of
CUE for opening the CUE door.
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Free space in front of CUE enclosures D1h and D2h

7.1.2 Ventilation of built-in CUE

CUE can be mounted in a control cabinet if sufficient air
circulation is ensured. The quantity of air flow required for
cooling CUE can be calculated as follows:

Tpx3.1
AT

a = [m3/h (gpm)]

Insert 2P in Watt and AT in K.

2P is the power loss of all equipment integrated in the
same cabinet. Calculate the power loss P of CUE by
means of the typical shaft power P2 multiplied by the
efficiency.

AT is the difference between the outlet temperature and
the inlet temperature (ambient) of the cooling air. See the
section about space and air circulation.

The inlet and outlet temperatures must not be higher than
the values in the table below.

Max. outlet tempera-
ture

55 °C (131 °F)
50 °C (122 °F)

Max. inlet temperature

CUE 0.55 - 90 kW
CUE 110 - 250 kW

50 °C (122 °F)
45 °C (113 °F)

The average inlet temperature over 24 hours must be 5
°C (41 °F) lower.
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The outlet from the ventilation must be placed above the
highest-mounted CUE. Allowance must be made for the
pressure loss across the inlet filters of the cabinet and for
the fact that the pressure will drop as the filters get
choked.

Example

Calculate the required air flow for cooling of a built-in CUE
when the ambient temperature is 27 °C (80 °F). CUE has
a typical shaft power of 11.0 kW and an efficiency of 0.98.

Calculate the power loss of CUE:

P = P2 x efficiency = 11.0 x (1 - 0.98) x 1000 = 220 W.
Calculate the required air flow for cooling CUE:

qy = (P x 3.1) / (AT) = (220 x 3.1) / (328 - 300) = 5 m3/h.

Related information

7.1.1 Space and air circulation

7.2 Electrical installation

Always observe national and local regulations as to cable
cross-section, short-circuit protection and overcurrent
when installing CUE.
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Example of three-phase mains connection of CUE with
mains disconnect, backup fuses and additional
protection

7.2.1 Electrical protection

Protection against electric shock, indirect contact

Protective conductors must always have a yellow and
green (PE) or yellow and green and blue (PEN) colour
marking.

Instructions according to EN IEC 61800-5-1:

¢ CUE must be stationary, installed permanently and
connected permanently to the mains supply.

* The earth connection must be carried out with
duplicate protective conductors or with a single
reinforced protective conductor with a cross-section of
minimum 10 mm?2.

Protection against short circuit, fuses
CUE and the supply system must be protected against
short circuit.

Grundfos demands that the fuses mentioned
in the section about fuses are used for protection against
short circuit of CUE.

Protection against short circuit on the motor output
CUE offers complete short-circuit protection in case of a
short circuit on the motor output.

Additional protection

The leakage current to earth exceeds 3.5 mA.

If CUE is connected to an electrical installation where an
earth leakage circuit breaker (ELCB) is used as additional
protection, the circuit breaker must be of a type marked
with the following symbols:

N

ELCB
S W I I

TM079803

The circuit breaker is type B.

The total leakage current of all the electrical equipment in
the installation must be taken into account.

For the leakage current of CUE in normal operation,

see the section about inputs and outputs. During start and
in asymmetrical supply systems, the leakage current can
be higher than normal and may cause the ELCB to trip.

Motor protection

The motor requires no external motor protection. CUE
protects the motor against thermal overloading and
blocking.
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Protection against overcurrent

CUE has an internal overcurrent protection for overload
protection on the motor output.

Protection against mains voltage transients

CUE is protected against mains voltage transients
according to EN 61800-3, second environment.

Related information
11.7 Inputs and outputs
11.8 Fuses

7.2.2 Total harmonic distortion

A frequency converter takes up a non-sinusoidal current
from the mains. A non-sinusoidal current results in
increased heat losses in cables and transformers. The
total harmonic distortion (THD) is defined as the sum of
the higher-order current components compared to the
fundamental current components (50 or 60 Hz).

CUE is equipped with intermediate coils to reduce the
total harmonic distortion. The use of coils has a
considerable effect on the THD. In addition, the
installation site conditions are also an influencing factor on
THD.

The typical THD value for CUE is in the range of 40 to 50
%. The following standards cover THD:

« |EC EN 61000-3-2, Class A, for three-phase balanced
equipment (for professional equipment only up to 1
kW total power)

« |EC EN 61000-3-12, Equipment 16 A - 75 A, and
professional equipment as from 1 kW up to 16 A per
phase current.

CUE complies with the following standards:

+ 0-0.75kW: 3x200V and 3 x 380-500 V comply with
IEC EN 61000-3-2.

+ 1.1-18 kW: 3 x 200 V complies with IEC/EN
61000-3-12.

¢ 1.1-90 kW: 3 x 380-500 V complies with IEC/EN
61000-3-12.

* 110-250 kW: 3 x 380-500 V complies with IEC/EN
61000-3-12. The standard originally covers only up to
75 A output current.

Other voltages and power ranges are not covered by
standards.
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7.3 RFI filters

To meet the EMC requirements in EN 61800-3, CUE
comes with the following types of built-in radio frequency
interference filters (RFI).

Typical shaft power P2

Voltage [V] RFI filter type
[kW (hp)]

1 x 200-240 1.1-7.5(1.5-10) c1

3 x 200-240 0.75-45 (1-60) C1
0.55-90 (0.75 - 125) c1

3 x 380-500
110 - 250 (150 - 350) C3

3 x 525-600 0.75-90 (1 - 125) C3

3 x 525-690 11- 250 (15 - 350) C3

RFI filter types are according to EN 61800-3.

C1 is a high-performance filter. C3 RFI filter types are
typically for standard frequency converters.

7.3.1 Description of RFI filter types

C1: For use in domestic areas.

C3: For use in industrial areas with own low-voltage
transformer.

Equipment of category C3

» This type of power drive system (PDS) is not intended
to be used on a low-voltage public network which
supplies domestic premises.

» Radio frequency interference is to be expected if used
on such a network.
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7.4 Output filters

Output filters are used for reducing the voltage stress on
the motor windings and the stress on the motor insulation
system as well as for decreasing acoustic noise from the
frequency-converter-driven motor.

Grundfos offers two types of output filter as accessories
for CUE:

« dU/dt filters
« sine-wave filters.
The enclosure class of the filters is IP20/NEMA1.

7.4.1 dU/dt filters

dU/dt filters reduce the voltage peaks and dU/dt of the
pulses at the motor terminals. The voltage at the motor
terminals is still pulse-shaped; the motor current has a
sine-wave shape without commutation spikes.

7.4.2 Sine-wave filters

Sine-wave filters have a higher degree of filtering,
resulting in higher reduction of motor insulation stress and
elimination of switching acoustic noise from the motor.

The motor losses are reduced because the motor is fed
with a sine-wave voltage. Moreover, the filter eliminates
the pulse reflections in the motor cable and thus reduces
the losses in the motor.

7.4.3 Recommended use of output filters

The table below explains in which cases an output filter is
required or recommended. From the table it can be seen if
a filter is needed, and which type to use.

The selection depends on the following:
*  pump type
* motor cable length

« the required reduction of the acoustic noise from the
motor.

Pump type dU/dt filter Sine-wave filter
SP, BM, BMB with motor voltage from 380 V and higher NA 0-300 m (0-1000 ft)
Pumps with MG71 and MG80 up to 1.5 kW (2 hp) NA 0-300 m (0-1000 ft)
Reduction of dU/dt, reduced noise emission (Low reduction) 0-150 m NA
Reduction of dU/dt, Upeak and reduced noise emission (High reduction) NA 0-300 m (0-1000 ft)
With motors rated 500 V or higher NA 0-300 m (0-1000 ft)

The lengths stated apply to the motor cable.
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7.4.4 Motor size 225 and larger

Grundfos recommends using insulated bearings in motor
size 225 and larger.

7.4.5 Motor cable

The motor cable must always be a screened cable to
comply with EN 61800-3 no matter if an output filter is
installed or not. The mains cable needs not be a screened
cable. See the figures below.

TMO044289

Example of installation without filter

Example of installation with filter. The cable between
CUE and filter must be short.

TMO044290

1 2 5
L L= 1

TMO044291

Submersible pump without connection box. Frequency
converter and filter installed close to the well.

Pos. Description
1 CUE

—|1|=|2|=|3}t%7

Submersible pump with connection box and screened
cable. Frequency converter and filter installed far away
from the well.

TMO044292

Symbol Designation

1 CUE

2 Filter

3 Connection box

4 Standard motor

5 Submersible motor
One line Unscreened cable
Double line Screened cable
GRUNDFOS 9(
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8.Operation/display

CUE offers a wide range of data readouts representing
the operating conditions of the CUE itself, the motor, the
pump, and the system. All these data readouts are
available by entering the [Main] menu parameter group
16-xx "Data Readouts":

* 16-1x "General Status"

* 16-2x "Motor Status"

* 16-3x "Drive Status"

* 16-5x "Setpoint and Feedback"
* 16-6x "Inputs and Outputs"

* 16-8x "Fieldbus and GENI port"
* 19-9x "Diagnostics readouts".

CUE [Status] screen shows up to 5 operational
information. These can be adjusted in [Main] menu
parameters 0-2x.

Pos. Buttons Description

OK: used to access parameter groups or to
accept a selection.

8 OK

RESET: resets the frequency converter
manually after a fault has been cleared.

AUTO ON: puts the system in remote
operating mode.

* Responds to an external start command

0
10

by control terminals or serial
communication.

Pos. Parameter Default
21 0-20 Display line 1.1 Small External setpoint
20 0-20 Display line 1.2 Small Actual setpoint
1 0-20 Display line 1.3 Small Speed [RPM]
19 0-23 Display Line 2 Large Operating mode
2 0-23 Display Line 3 Large Control mode
I
21 \L\ Status i 1
: /wzau 36.4 kW-
20 i 0.000 2
: 532%— 1
19 i Auto Remote Ramping
B —————— 12
1 8 o e} o 3
@
17

ST

R clan
SR NYED

14 ALARM ’\7
137 | o < o oL
@ :
] D
! 8 3
/ 5
12 1" 10 9 E
Operating panel
Pos. Buttons Description
1 Power [kW]
2 Reference [%]

[Alarm log]: shows a list of current
warnings, the last 10 alarms and the
maintenance log.

[Main menu]: allows access to all
programming settings.

[Cancel]: cancels the last change or
command as long as the display mode has
not changed.

[Info]: press for a definition of the function
being displayed.

@ ®| @ @

[UpJ/[Down]/[Left])/[Right]: use the four
arrow buttons to navigate between items in
the menu.

~
»

]
v

1 OFF: stops the motor, but does not remove

HAND ON: starts the frequency converter
in local control.

* An external stop signal by control input or
serial communication overrides the local
HAND ON function.

power to the frequency converter.
2

13 ALARM A fault condition causes the red alarm light
Red to flash, and an alarm text is displayed.
When warning conditions are met, the
14 WARN. yellow warning light comes on and text
Yellow appears in the display area identifying the
problem.
The ON light activates when the frequency
15 ON converter receives power from the mains
Green voltage, a DC bus terminal or an external
24V supply.

[Back]: reverts to the previous step or list in
the menu structure.

[Favourites]: allows access to programming
parameters for initial setup instructions and
many detailed application instructions.

[Status]: shows operating information.

19 Frequency
20 Motor current
21 Speed, RPM

8.1 Password protection

Password numbers can be used to protect the [Main] and
[Favourites] menus as well as operating keys [Hand on],
[Off], [Auto On] and [Reset].

Restricted access is set for [Main] menu in parameter
0-61 and for [Favourites] menu in parameter 0-66. Select
Full access [0] to disable the password defined in
parameter 0-60 and 0-65, respectively. Select Read only
[1] to prevent unauthorised editing of parameters. Select
No access [2] to prevent unauthorised viewing and editing
of parameters.

Restricted use of operating keys [Hand on], [Off], [Auto
On] and [Reset] is set in parameter group 0-4x. Select
Disabled [0] to avoid accidental use of the key. Select
Password [2] to avoid unauthorised use of the key.
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9. Auto/manual restart after alarm

In case of an alarm, CUE will stop the pump. Pump
operation will be resumed when the cause of the alarm
has been remedied and the alarm has been reset
automatically or manually.

CUE can be configured to activate and deactivate
automatic restart in [Main] menu parameter 14-20, and in
case of automatic reset the delay between reset attempts
is adjustable in [Main] menu parameter 14-21.

GRUNDFOsS %%
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10. CUE selection

The rating of CUE is determined quickly and precisely
based on the maximum motor current.

T WOT MG T60WE
1 50 Hz [PLIL0 KWW

g 2 U 380-415 D
H

Vv
Eff. % 90 [ln_214 A
— . A

236
n 2920-2930 _min|cosp 0.89-0.87
CLF [IP55 [ 1

DE

Made in
3 N

Selection of CUE based on max. motor current

The power size, which is the typical shaft power P2, is
only an approximate value and cannot be used for
selecting the nominal size of CUE.

TM040375

Pos. Description

Pump

Max. motor current

Motor nameplate

Max. output current

|l P |OIN| =

CUE

10.1 Selecting a CUE

When you have selected the pump, follow these steps to
select a CUE:

1. Select the voltage range of CUE. It must fit the motor
voltage and the mains supply at the installation site.

2. Find the maximum motor current on the motor
nameplate or in the data sheet of the selected motor.
Select the first CUE that is able to deliver the
maximum motor current.

3. Check that the output power rating (kW/hp) as a
minimum corresponds to the value stated on the motor
nameplate.

4. Select the enclosure class. Choose IP20/21 for panel
mounting and IP54/55 for wall mounting.
Select standard gland holes for CUEs used outside
the USA and Canada.
Select imperial gland holes for CUEs used in the USA
and Canada.

5. Check if an output filter is required. Select the output
filter according to the table in the section about output
filters.

6. Select the accessories required for the application. It
could be sensors or additional input modules.
Selecting the different accessories may require
additional steps.

The actual motor current must always be less or equal
to the motor current selected in the CUE operating
panel.

If not, CUE reduces the maximum speed when the
maximum limit is reached during operation.

Example
Data:

» Voltage range is 3 x 400 V.
¢ Maximum motor current is 23.6 A.
* Enclosure class of the CUE cabinet must be IP20.

Select CUE according to the selection tables
in the section about selection tables.

Data of the CUE selected:

Max. output current: 24.0A
Typical shaft power: 11.0 kW (15 hp)
Product number (IP20): 99616716

Technical data can be found in the section about technical
data.

Related information
7.4 Output filters

10. CUE selection
10.3 Selection tables

10.2 Special conditions

Derating must be taken into account when using CUE in
these situations:

* low air pressure (heights)

* low speeds

« installations with long motor cables
« cables with a large cross-section

* high ambient temperature.

GRUNDFOs %%

39

CUE selection



uonoses IN9

40

10.2.1 Low air pressure
At low air pressure, the cooling capability of air is reduced.

At altitudes above 1000 m (3280 ft), the maximum output
current must be derated in accordance with
the below diagram.

100%
90% .x

80% 1

1km 2km 3km
(0.62mi)  (1.24mi)  (1.86mi)

TMO040222

Derating of output current at low air pressure

At altitudes above 2000 m (6561 ft), the PELV
requirements cannot be met.

PELV = Protective Extra Low Voltage.

An alternative is to lower the ambient temperature at high
altitudes and thereby ensure 100 % output current at high
altitudes.

Example

At an altitude of 2000 m (6561 ft), the output current 24.0
A of the selected CUE in example 1 must be derated to 92
% according to the above diagram. This is equal to 22.1 A
and lower than the maximum motor current 23.6 A. The
selection is not valid.

Data of the new selected CUE:

Max. output current: 32.0A
Typical shaft power: 15.0 kW (20 hp)
Product number (IP20): 96754695

Calculation of derated current at an altitude of 2000 m
(6561 ft):

Maximum output current = 32.0 x 0.92 = 29.4 A.

This is higher than the maximum motor current 23.6 A.
The new selection is valid.

10.2.2 High ambient temperature

If the output current is reduced to 80 % of the nominal
output current of the CUE in question, the ambient
temperature may be 5 °C (41 °F) higher.

The other possibility is to use a unit one size bigger. For
higher temperature increases, bigger units are required.
The efficiency of CUE will, however, be reduced at higher
temperatures.

If CUE gets too hot, it will reduce the switching frequency.
Note that the nominal temperature rating depends on the
enclosure type.

The maximum ambient temperature of the different
enclosures can be found in the section about technical
data.
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10.3 Selection tables

Mains supply 1 x 200-240 V (output 3 x 200-240 V)

Typical shaft pow- Maximum output current Maximum input current

Maximum conductor cross-

er P2 [A] [A] Enclosure section Efficiency
[kW] [hp] 3 x 200-240 V 1 x 200-240 V IP20  IP21  IP54  IP55 [mm?] AWG
1.1 15 6.6 12.5 A3 - - A5 4 10 0.96
1.5 2 7.5 15 - - 10 7 0.96
2.2 3 10.6 20.5 - - 10 7 0.96
3 4 12.5 24 - B - B 10 7 0.96
37 5 16.7 32 - - 10 7 0.96
5.5 75 24.2 46 - B1 - B1 10 7 0.98
7.5 10 30.8 59 - B2 - B2 35 2 0.98
CUEs with single-phase input always have three-phase output.
Standard/imperial gland holes, product numbers
Select standard/imperial gland holes for CUEs.
Typical shaft power P2 CUE Output filter IP20
kW] [hp] 1P20/21 IP55 IP55 (US) du/dt Sine-wave
1.1 1.5 99616601 99616618 99616625 - 96754973
1.5 2 99616602 99616619 99616626 - 96754973
22 3 99616613 99616620 99616627 - 96754976
3 4 99616614 99616621 99616628 - 96754976
3.7 5 99616615 99616622 99616629 - 96754976
55 75 99616616 99616623 99616630 - 96754977
75 10 99616617 99616624 99616631 - 96754978
Mains supply 3 x 200-240 V
Typical shaft power Maximum output current Maximum input current Enclosure Maximum con,:luctor
P2 [A]l [A] cross-section Efficiency
kW] [hp] 3 x 200-240 V 3 x 200-240 V IP20  IP21  IP54 IP55 [mm?] AWG
0.75 1 46 41 - - 4 10 0.95
1.1 1.5 6.6 5.9 - - 4 10 0.96
1.5 2 7.5 6.8 A2 - - M 4 10 0.96
22 3 10.6 9.5 - - 4 10 0.96
3 4 12.5 1.3 A3 - - A5 4 10 0.96
37 5 16.7 15 - - 4 10 0.96
5.5 7.5 24.2 22 - - 10 0.96
7.5 10 30.8 28 B3 - - B1 10 0.96
1 15 46.2 42 - - 10 0.96
15 20 59.4 54 - - B2 35 0.96
18.5 25 74.8 68 B4 - - 50 1/0 0.96
22 30 88 80 - - c1 50 1/0 0.97
30 40 15 104 « - - 50 1/0 0.97
37 50 143 130 - - 95 4/0 0.97
45 60 170 154 o - - c 120 250 MCM 0.97
GRUNDFOS ‘X
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Standard/imperial gland holes, product numbers
Select standard/imperial gland holes for CUEs

Typical shaft power CUE Output filter IP20
[kwW] [hp] 1P20 1P20 with STO IP55 IP55 with STO/IDC P55 (US) du/dt Sine-wave
0.75 1 99616636 99616651 99616666 99616681 99660285 - 96754973

11 15 99616637 99616652 99616667 99616682 99660287 - 96754973
15 2 99616638 99616653 99616668 99616683 99660289 - 96754973
22 3 99616639 99616654 99616669 99616684 99660290 - 96754976

3 4 99616640 99616655 99616670 99616685 99616696 - 96754976
37 5 99616641 99616656 99616671 99616686 99616697 - 96754976
55 75 99616642 99616657 99616672 99616687 99616698 97669799 96754977
75 10 99616643 99616658 99616673 99616688 99616699 97669799 96754978
1 15 99616644 99616659 99616674 99616689 99616700 97669869 96755019
15 20 99616645 99616660 99616675 99616690 99616701 97669869 96755021
185 25 99616646 99616661 99616676 99616691 99616702 97669869 96755032
22 30 99616647 99616662 99616677 99616692 99616703 97669869 97774436
30 40 99616648 99616663 99616678 99616693 99616704 97669902 97774436
37 50 99616649 99616664 99616679 99616694 99616705 97669902 97775142
45 60 99616650 99616665 99616680 99616695 99616706 97669902 97775142

Mains supply 3 x 380-500 V
If you want higher overload protection, select a CUE with a higher kW size.

Typical shaft Maximum output current [A] Maximum input current [A] Enclosure Maximum confluctor
power P2 cross-section Efficiency
[kW] [hp] 3x380-440V 3x441-500V 3x380-440V 3x441-500V P20 IP21 IP54 P55 [mm?] AWG

0.55 0.75 1.8 1.6 1.6 1.4 - - 4 10 0.95
0.75 1 24 2.1 2.2 1.9 - - 4 10 0.96
1.1 1.5 3 2.7 2.7 2.7 - - 4 10 0.96
1.5 2 4.1 34 3.7 3.1 A2 - - Ad 4 10 0.97
2.2 3 5.6 4.8 5 43 - - 4 10 0.97
4 7.2 6.3 6.5 5.7 - - 4 10 0.97
4 5 10 8.2 9 7.4 - - 4 10 0.97
55 7.5 13 1 1.7 9.9 A3 - - A5 4 10 0.97
7.5 10 16 14.5 14.4 13 - - 4 10 0.97
11 15 24 21 22 19 - - 10 7 0.98
15 20 32 27 29 25 B3 - - B1 10 7 0.98
18.5 25 375 34 34 31 - - 10 7 0.98
22 30 44 40 40 36 - - Bo 35 2 0.98
30 40 61 52 55 47 B4 - - 35 2 0.98
37 50 73 65 66 59 - - 50 1/0 0.98
45 60 90 80 82 73 - - C1 50 1/0 0.98
55 75 106 105 96 95 « - - 50 1/0 0.98
75 100 147 130 133 118 - - 95 4/0 0.98
90 125 177 160 161 145 4 - - 2 120 250 MCM 0.99
110 150 212 190 204 183 - bih Dih - 2x70 2x2/0 0.98
132 200 260 240 251 231 - - 2x70 2x2/0 0.98
160 250 315 302 304 291 - - 2x185 2x350 MCM 0.98
200 300 395 361 381 348 - D2h  D2h - 2x185 2x 350 MCM 0.98
250 350 480 443 463 427 - - 2x185 2x350 MCM 0.98
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Standard/imperial gland holes, product numbers
Select standard/imperial gland holes for CUEs.

Typical shaft power CUE Output filter IP20
(kW] [hp] p20np21 P20 w2IWith  1psanpss 'Psg’T'Z?gé" it |ps4Pss (US) du/dt Sine-wave
0.55 0.75 99616707 99616731 99616756 99616781 99660291 - 96754941
0.75 1 99616708 99616733 99616757 99616782 99660292 - 96754941
11 15 99616709 99616734 99616758 99616783 99660293 ; 96754972
15 2 99616710 99616735 99616759 99616784 99660294 ; 96754972
22 3 99616711 99616736 99616760 99616785 99660295 - 96754973
4 99616712 99616737 99616761 99616786 99660296 ; 96754973
4 5 99616713 99616738 99616762 99616787 99660297 ; 96754974
55 75 99616714 99616739 99616763 99616788 99616805 ; 96754976
75 10 99616715 99616740 99616764 99616789 99616806 - 96754976
1 15 99616716 99616741 99616765 99616790 99616807 97669799 96754977
15 20 99616717 99616742 99616766 99616791 99616808 97669799 96754978
185 25 99616718 99616743 99616767 99616792 99616809 97669799 96754978
2 30 99616719 99616744 99616769 99616793 99616810 97669799 96755019
30 40 99616720 99616745 99616770 99616794 99616811 97669869 96755021
37 50 99616721 99616746 99616771 99616795 99616812 97669869 96755032
45 60 99616722 99616747 99616772 99616796 99616813 97669869 97774436
55 75 99616723 99616748 99616773 99616797 99616814 97669896 97774436
75 100 99616724 99616749 99616774 99616798 99616815 97669902 97775142
9 125 99616725 99616750 99616775 99616799 99616816 97669902 97775142
10 150 99616726 99616751 99616776 99616800 99616817 97669905 97775146
132 200 99616727 99616752 99616777 99616801 99616818 97669905 97775146
160 250 99616728 99616753 99616778 99616802 99616819 97669905 97775148
200 300 99616729 99616754 99616779 99616803 99616820 97669906 97775148
250 350 99616730 99616755 99616780 99616804 99616821 97669906 97775149
Mains supply 3 x 525-600 V
Typical shaft power P2 Ma)éil::;n;to[:t]put Macxl:::::: ;R?Ut Enclosure Ma):zg:t:;‘:il;ﬂor
3x Efficiency

(kW] 1 IA S0600 IxS2600V P20 P21 IPsé IPSS [mm2] AWG
0.75 1 18 17 17 ; ; 4 10 0.97
11 15 26 24 24 ; ; 4 10 0.97
15 2 2.9 27 27 - - 4 10 0.97
22 3 4.1 3.9 41 - - 4 10 0.97
4 52 49 5.2 s ; ; A 4 10 0.97
4 5 6.4 6.1 58 - - 4 10 0.97
55 75 95 9 86 - - 4 10 0.97
75 10 15 1 10.4 - - 4 10 0.97
11 15 19 18 172 ; ; 10 110 0.97
15 20 23 22 20.9 B3 ; - B1 10 110 0.97
185 25 28 27 254 - - 10 110 0.97
22 30 36 34 327 - - 35 110 0.97
30 40 43 41 39 B4 } ; B2 35 110 0.97
37 50 54 52 49 } ; 35 110 0.97
45 60 65 62 59 - - I 50 110 0.97
55 75 87 83 79 « - - 50 110 0.97
75 100 105 100 95 N } ; o 150 110 0.97
9% 125 137 131 124 - - 150 110 0.97
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Standard/imperial gland holes, product numbers
Select standard/imperial gland holes for CUEs.

Typical shaft power P2 CUE Output filter IP20
[kW] [hp]l 1P20 IP55 (US) Sine-wave
0.75 1 99616827 99616845 97775161
1.1 1.5 99616828 99616846 97775161
1.5 2 99616829 99616847 97775161
2.2 3 99616830 99616848 97775161
3 4 99616831 99616849 97775161
4 5 99616832 99616850 97775161
5.5 75 99616833 99616851 97775161
7.5 10 99616834 99616852 97775161
11 15 99616835 99616853 97775162
15 20 99616836 99616854 97775162
18.5 25 99616837 99616855 97775162
22 30 99616838 99616856 97775163
30 40 99616839 99616857 97775163
37 50 99616840 99616858 97775164
45 60 99616841 99616859 97775164
55 75 99616842 99616860 97775165
75 100 99616843 99616861 97775165
90 125 99616844 99616862 97775166

Mains supply 3 x 525-690 V
UL approval up to 600 VAC mains

Typical shaft Maximum output current Maximum Input current [A] Enclosure Maximum conf:luctor
power P2 [A] cross-section Efficiency
[kW] [hp] 3x550V 3x575-690V 3x550V 3x575-690V 1P20 IP21 IP54 IP55  [mm?] AWG
1 15 14 13 15 15 - - 35 1/0 0.98
15 20 19 18 19.5 19.5 - - 35 1/0 0.98
18.5 25 23 22 24 24 - B2 - B2 35 1/0 0.98
22 30 28 27 29 29 - - 35 1/0 0.98
30 40 36 34 36 36 - - 35 1/0 0.98
37 50 43 41 49 49 - - 95 1/0 0.98
45 60 54 52 59 59 - - 95 1/0 0.98
55 75 65 62 71 71 - Cc2 - Cc2 95 1/0 0.98
75 100 87 83 87 87 - - 95 1/0 0.98
90 125 105 100 99 99 - - 95 1/0 0.98
110 150 137 131 130 124/128 - - 2x70 2 x2/0 0.98
132 200 162 155 158 151/155 - D1h  D1h/D5h - 2x70 2x2/0 0.98
160 250 201 192 198 189/197 - - 2x70 2x2/0 0.98
200 300 253 242 245 224/240 - - 2x185 2x350 MCM 0.98
250 350 303 290 299 286/296 - b2n  D2n/b7h - 2x185 2x350 MCM 0.98

Standard/Imperial gland holes, product numbers
Select standard/imperial gland holes for CUEs.

Typical SF',‘;" power CUE Output filter IP20
[kW] [hp 1P20/1P21 'PZO’LPTZS with — 1p54pss ';.?f)}”Di::h IP55 (US) du/dt Sine-wave
1 15 99616863 99616878 99616893 99616909 99616924 97669799 97775162
15 20 99616864 99616879 99616894 99616910 99616925 97669799 97775162
185 25 99616865 99616880 99616895 99616911 99616926 97669799 97775162
22 30 99616866 99616881 99616896 99616912 99616927 97669799 97775163
30 40 99616867 99616882 99616897 99616913 99616928 97669869 97775163
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Typical shaft power

P2 CUE Output filter IP20
[kW] [hp] 1P20/1P21 'PZO"SPng with — ps4pss |§$:5)7v|;::h IP55 (US) du/dt Sine-wave
37 50 99616868 99616883 99616899 99616914 99616929 97669869 97775164
45 60 99616869 99616884 99616900 99616915 99616930 97669869 97775164
55 75 99616870 99616885 99616901 99616916 99616931 97669896 97775165
75 100 99616871 99616886 99616902 99616917 99616932 97669896 97775165
9 125 99616872 99616887 99616903 99616918 99616933 97669902 97775166
110 150 99616873 99616888 99616904 99616919 99616919 97669905 97775166
132 200 99616874 99616889 99616905 99616920 99616920 97669905 97775167
160 250 99616875 99616890 99616906 99616921 99616921 97669906 97775167
200 300 99616876 99616891 99616907 99616922 99616921 97669906 97775168
250 350 99616877 99616892 99616908 99616923 99616921 97899248 97775168
GRUNDFOS 9’\
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11. Technical data

11.1 Main dimensions and weights, Sl units

Grundfos CUE

Height Width Depth Screw holes

Enclosure [mm] [mm] [mm] [mm] Weight

A a B b [ cY c @d De f kal
A2 268 257 90 70 205 219 8 1 5.5 9 4.9
A3 268 257 130 110 205 219 8 11 5.5 9 6.6
A4 420 398 200 171 178 178 7 126 6.5 9 9.2
A5 420 402 242 215 200 200 825 12 65 65 14.0
B1 480 454 242 210 260 260 12 19 9 23.0
B2 650 624 242 210 260 260 12 19 9 9 27.0
B3 399 380 165 140 248 262 8 12 68 79 12.0
B4 518 495 231 200 242 242 - - 8.5 15 235
c1 685 648 308 272 311 311 125 19 9.8 45.0
c2 767 739 371 334 335 335 125 19 9.8 61.9
c3 550 521 308 270 334 334 - - 8.5 17 35.0
c4 660 631 370 330 334 334 - - 8.5 17 50.0
D1h 901 844 325 180 378 - 20 1 1 25 62.0
D2h 1107 1051 420 280 378 - 20 11 1 25 125.0
") Depth with MCB 114 option.
Shipping dimensions of D1h and D2h: height x width x length = 650 x 570 x 1730 mm.
11.2 Main dimensions and weights, US units

Height Width Depth Screw holes

Enclosure fin] fin] fin] fin] W;:f]“‘

A a B b Cc ch c @d e f
A2 10.5 10.1 35 2.8 8.1 8.6 03 043 022 035 10.8
A3 10.5 10.1 5.1 43 8.1 8.6 03 043 022 035 14.5
A4 16.5 15.7 7.8 6.7 7.0 7.0 02 049 025 035 20.3
A5 16.5 15.8 95 8.7 78 7.8 032 047 025 025 30.8
B1 18.9 17.8 95 8.2 10.2 10.2 047 075 035 035 50.7
B2 256 245 95 8.2 10.2 10.2 047 075 035 035 59.5
B3 15.7 14.9 6.5 5.5 9.7 10.3 03 047 026 0.31 26.4
B4 20.3 195 9.1 7.8 95 95 _ _ 0.33 059 51.8
c1 26.9 25.5 12.1 10.7 12.2 122 049 075 035 04 99.2
c2 30.2 29.0 14.6 13.1 13.2 13.2 049 075 035 04 136.5
c3 216 20.5 12.1 10.6 13.1 13.1 _ _ 0.33  0.67 77.1
c4 25.9 24.8 14.5 12.9 13.1 13.1 _ _ 0.33 067 110.2
D1h 35.4 33.2 12.7 7.1 14.8 _ 078 043 043 09 136.6
D2h 43.6 413 16.5 11.0 14.8 078 043 043 09 275.6

1) Depth with MCB 114 option.
Shipping dimensions of D1h and D2h: height x width x length = 25.6 x 22.4 x 68 inches.
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11.3 Surroundings 11.5 Torques for terminals

Relative humidity 5-95 % RH Torque

Minimum ambient temperature at full operation 0°C (32 °F) Enclosure [Nm]

Minimum ambient temperature at reduced opera- o o (14 °F) Mains Motor Earth Relay

tion A2 1.8 1.8 3 0.6
-25to +65 °

Temperature during storage and transportation 510 +65 f: A3 1.8 1.8 3 0.6
(1310 149 °F) A4 18 18 3 06

Storage duration Max. 6 months A5 18 18 3 06

Maximum altitude above sea level with full per-

formance 1000 m (3280 ft) B1 1.8 1.8 3 0.6

Maximum altitude above sea level with reduced 3000 m (9840 ft) B2 45 45 8 06

performance B3 1.8 1.8 3 0.6

CUE, 0.55 - 90 kW (0.75 - 125 hp) B4 45 45 3 0.6

Ambient temperature Max. 50 °C (122 °F) C1 10 10 3 0.6

Average ambient temperature over 24 hours Max. 45 °C (113 °F) c2 14 M/24 2) 14 V24 2) 3 0.6

CUE, 110-250 kW (150-350 hp) Cc3 10 10 3 0.6

Ambient temperature Max. 45 °C (113 °F) c4 14 124 2) 14 /24 2) 3 0.6

Average ambient temperature over 24 hours Max. 40 °C (104 °F) D1h 19 19 19 06

CUE comes in packaging which is not suitable for outdoor b2n 19 19 19 06

storage. .

g 1) Conductor cross-section < 95 mm? (4/0 AWG)
11.4 Sound pressure level 2) Conductor cross-section = 95 mm? (4/0 AWG).
Maximum sound pressure level measured at a distance of 11.6 Cables

one metre from the unit:
Cable length

Sound pressure level

Enclosure [dB(A)] Maximum length, screened motor cable 150 m (500 ft)
A2 60 Maximum length, unscreened motor cable 300 m (1000 ft)
A3 50 Maximum length, signal cable 300 m (1000 ft)
Ad 55 Cable cross-section to signal terminals
A5 63 . - ) ) . 2

Maximum cable cross-section to signal terminals, rigid 1.5 mm
B1 67 conductor (14 AWG)
B2 70 Maximum cable cross-section to signal terminals, flexi- 1.0 mm?2
B3 63 1) ble conductor (18 AWG)
B4 63 2

Minimum cable cross-section to signal terminals 0.5 mm
c1 62 (20 AWG)
Cc2 65 . .

For cable cross-section to mains and motor, see the
c3 67 section about fuses.
C4 -
D1h 76 Related information
D2h 74 11.8 Fuses

) The sound pressure level for B3 in the 3 x 525-600 V
range is 70 dB(A).

The sound pressure level of a motor controlled by a
frequency converter may be higher than that of a
corresponding motor which is not controlled by a
frequency converter.
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11.7 Inputs and outputs
Mains supply (L1, L2, L3)

Supply voltage 200-240V £10 %
Supply voltage 380-500 V + 10 %
Supply voltage 525-600 V + 10 %
Supply voltage 525-690 V + 10 %
Supply frequency 50/60 Hz

Maximum temporary imbalance between
phases

3 % of rated value

Leakage current to earth

>3.5mA

Number of cut-ins, enclosure A

Max. 2 times/min.

Number of cut-ins, enclosures B and C

Max. 1 time/min.

Number of cut-ins, enclosure D

Max. 1 time/2 min.

Analog inputs

Analog input 1, terminal number (external set-

point) 53
Voltage signal A53="U" 1)
Voltage range 0-10V
Input resistance Approx. 10 kQ
Maximum voltage 20V
Current signal A53 =""1)
Current range 0-20, 4-20 mA
Input resistance Approx. 200 Q
Maximum current 30 mA

Maximum fault, terminals 53, 54

0.5 % of full scale

Analog input 2, terminal number (sensor 1) 54
Do not use the supply voltage for switching CUE on and Current signal A54 =""1)
off. Current range 0-20, 4-20 mA
Motor output (U, V, W) Input resistance, R; Approx. 200 Q
Output voltage 0-100 % 1 Maximum current 30 mA
Output frequency 0-590 Hz 2) Maximum fault, terminals 53, 54 0.5 % of full scale

Switching on output

Not recommended

1) Output voltage in % of supply voltage.
2) Depending on the pump family selected.
RS-485 GENIbus connection

Terminal number 68 (A), 69 (B), 61 GND (Y)

The RS-485 circuit is functionally separated from other
central circuits and galvanically separated from the supply
voltage (PELV).

Digital inputs

Terminal number 18,19, 27, 29, 32, 33

Voltage level 0-24 VDC
Voltage level, open contact >19VDC
Voltage level, closed contact <14 VDC
Maximum voltage on input 28 VDC
Input resistance, R; Approx. 4 kQ

All digital inputs are galvanically separated from the
supply voltage (PELV) and other high-voltage terminals.

Signal relays

Relay 01, terminal number 1(C), 2 (NO), 3 (NC)

Relay 02, terminal number 4 (C), 5 (NO), 6 (NC)

Maximum terminal load (AC-1) V) 240 VAC, 2 A
Maximum terminal load (AC-15) 1) 240 VAC, 0.2 A
Maximum terminal load (DC-1) ") 50 VDC, 1A
Minimum terminal load 24 VDC, 10 mA

24 VAC, 20 mA

1) IEC 60947, parts 4 and 5.

C: Common

NO: Normally open

NC: Normally closed

The relay contacts are galvanically separated from other
circuits by reinforced insulation (PELV).

1) The factory setting is voltage signal "U".

All analog inputs are galvanically separated from the
supply voltage (PELV) and other high-voltage terminals.

Analog output

Analog output 1, terminal number (sensor 2) 42
Current range 0-20 mA
Maximum load to frame 500 Q

Maximum fault

0.8 % of full scale

The analog output is galvanically separated from the
supply voltage (PELV) and other high-voltage terminals.

MCB 114 sensor input module

Analog input 3, terminal number 2
Current range 0/4-20 mA
Input resistance <200 Q
Analog input 4, terminal number 4,5
Analog input 5, terminal number 7,8
Signal type, 2- or 3-wire Pt100/Pt1000

When using Pt100 with 3-wire cable, the resistance must

not exceed 30 Q.
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1 1 .8 FuseS Typical shaft pow- Maximum fuse  Fuse  Maximum conductor
er P2 size type cross-section V)
Non-UL fuses and conductor cross-section to mains and
motor [kw] [A] [mm?]
3 x 525-600 V
Typical shaft pow- Maximum fuse Fuse  Maximum conductor 0.75 10 gG 4
er P2 size type cross-section 1)
1.1 10 aG 4
[kw] (Al [mm?] 15 10 gG 4
1 x 200-240 V 22 2 G 2
1.1 20 aG 4 2 oG 7
15 30 aG 10 p 2 e 2
22 40 9¢ 10 55 32 9G 4
8 40 9c 10 75 32 9G 4
8.7 60 96 10 3% 525-690 V
55 80 96 10 1 63 9G 35
75 100 aG 35 P v G =
3x200-240 v 185 63 oG 35
0.75 10 aG 4 7 s G v
1 20 96 4 30 63 9G 35
15 20 96 4 37 80 9G 95
22 20 96 4 45 100 9G 95
8 32 96 4 55 125 4G 95
37 32 96 4 75 160 9G 95
55 63 9¢ 10 9 160 9G 95
75 63 96 0 110 225 - 2x70
" 63 9¢ 10 132 250 - 2x70
15 80 9¢ 35 160 350 - 2x70
185 125 96 %0 200 400 - 2x185
2 125 96 %0 250 500 - 2x185
30 160 aG 50
37 200 aR 95 1) Screened motor cable, unscreened supply cable.
45 250 aR 120
3 x 380-500 V
0.55 10 aG 4
0.75 10 aG 4
1.1 10 aG 4
15 10 9G 4
2.2 20 aG 4
20 aG 4
20 aG 4
55 32 9G 4
75 32 aG 4
11 63 aG 10
15 63 aG 10
185 63 9G 10
22 63 aG 35
30 80 aG 35
37 100 aG 50
45 125 9G 50
55 160 aG 50
75 250 aR 95
90 250 aR 120
110 300 9G 2x70
132 350 aG 2x70
160 400 aG 2x185
200 500 aG 2x 185
250 600 gR 2x185
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UL fuses and conductor cross-section to mains and motor

Typical shaft power
P2

Fuse type

Maximum con-

ductor cross-

sSec-

-Shaw- -Shaw- ion 1
o — BussmannJ BussmannT SIBARK1 Littel Fuse RK1 Fe’:uzt i'éaw Fe:zf 2221“” E?;;:T::EZ [;;‘:";] >
1 x 200240 V
1.1 15 KTN-R20 - - - - - - 10
15 2 KTN-R30 - - - - - - 7
22 3 KTN-R40 - - - - - - 7
3 4 KTN-R40 - - - - - - 7
37 5 KTN-R60 - - - - - - 7
55 75 - - - - - - - 7
75 10 - - - - - - - 2
3 X 200-240 V
0.75 1 KTN-R10 JKS-10 JIN-10 5017906-010 KTN-R10 ATM-R10 A2K-10R 10
1.1 15 KTN-R20 JKS-20 JIN-20  5017906-020 KTN-R20 ATM-R20 A2K-20R 10
15 2 KTN-R20 JKS-20 JIN-20  5017906-020 KTN-R20 ATM-R20 A2K-20R 10
22 3 KTN-R20 JKS-20 JIN-20  5017906-020 KTN-R20 ATM-R20 A2K-20R 10
3 4 KTN-R30 JKS-30 JIN-30  5012406-032 KTN-R30 ATM-R30 A2K-30R 10
37 5 KTN-R30 JKS-30 JIN-30  5012406-032 KTN-R30 ATM-R30 A2K-30R 10
55 75 KTN-R50 JKS-50 JIN-50  5012406-050 KLN-R50 - A2K-50R
75 10 KTN-R50 JKS-60 JIN-GO  5012406-050 KLN-R60 - A2K-50R
1 15 KTN-R60 JKS-60 JIN-60  5014006-063 KLN-R60 A2K-60R A2K-60R
15 20 KTN-R80 JKS-80 JIN-80  5014006-080 KLN-R80 A2K-80R A2K-80R 2
18.5 25 KTN-R125  JKS-150  JJN-125  2028220-125 KLN-R125 A2K-125R A2K-125R 110
22 30 KTN-R125  JKS-150  JJN-125  2028220-125 KLN-R125 A2K-125R A2K-125R 110
30 40 FWX-150 - - 2028220-150 L255-150 A25X-150 A25X-150 110
37 50 FWX-200 - - 2028220-200 L255-200 A25X-200 A25X-200 4/0
45 60 FWX-250 - - 2028220-250 L255-250 A25X-250 A25X-250 250 MCM
3 x 380-500 V
0.55 0.75 KTS-R10 JKS-10 JJS-10  5017906-010 KTN-R10 ATM-R10 A2K-10R 10
075 1 KTS-R10 JKS-10 JJS-10  5017906-010 KTN-R10 ATM-R10 A2K-10R 10
1.1 15 KTS-R10 JKS-10 JJS-10  5017906-010 KTN-R10 ATM-R10 A2K-10R 10
15 2 KTS-R10 JKS-10 JJS-10  5017906-010 KTN-R10 ATM-R10 A2K-10R 10
22 3 KTS-R20 JKS-20 JJS-20  5017906-020 KTN-R20 ATM-R20 A2K-20R 10
4 KTS-R20 JKS-20 JJS-20  5017906-020 KTN-R20 ATM-R20 A2K-20R 10
5 KTS-R20 JKS-20 JJS-20  5017906-020 KTN-R20 ATM-R20 A2K-20R 10
55 75 KTS-R30 JKS-30 JJS-30  5012406-032 KTN-R30 ATM-R30 A2K-30R 10
75 10 KTS-R30 JKS-30 JJS-30  5012406-032 KTN-R30 ATM-R30 A2K-30R 10
1 15 KTS-R40 JKS-40 JJS-40  5014006-040 KLS-R40 - ABK-40R 7
15 20 KTS-R40 JKS-40 JJS-40  5014006-040 KLS-R40 - ABK-40R 7
18.5 25 KTS-R50 JKS-50 JJS-50  5014006-050 KLS-R50 - ABK-50R 7
22 30 KTS-R60 JKS-60 JJS-60  5014006-063 KLS-R60 - ABK-60R 2
30 40 KTS-R80 JKS-80 JJS-80  2028220-100 KLS-R80 - ABK-80R 2
37 50 KTS-R100  JKS-100  JJS-100  2028220-125 KLS-R100 - ABK-100R 110
45 60 KTS-R125  JKS-150  JJS-150  2028220-125 KLS-R125 - ABK-125R 110
55 75 KTS-R150  JKS-150  JJS-150  2028220-160 KLS-R150 - ABK-150R 1/0
75 100 FWH-220 . - 2028220-200 L50S-225 - A50-P225 4/0
90 125 FWH-250 - - 2028220-250 L50S-250 - A50-P250 250 MCM
110 150 FWH-300 JJS-300  NOS-300  170M3017  2028220-315  L50S-300 A50-P300 2x2/0
132 200 FWH-350 JJS-350  NOS-350  170M3018  2028220-315  L50S-350 A50-P350 2x2/0
160 250 FWH-400 JJS-400  NOS-400  170M4012 206xx32-400  L50S-400 A50-P400 2 x 350 MCM
200 300 FWH-500 JJS-500  NOS-500  170M4014 206xx32-500  L50S-500 A50-P500 2 x 350 MCM
250 350 FWH-600 JJS-600  NOS-600  170M4016 206xx32-600  L50S-600 A50-P600 2 x 350 MCM
GRUNDFOS 9’\

51

Technical data



ejep [esiuysa)

52

Grundfos CUE

Typical shaft power Fuse type dr;frn:;?sgigc
P BussmannJ BussmannT SIBA RK1 Littel Fuse RK1 Ferrl;lauzt-ilz:aw- Fe;:zf-:llgw- E?: 5SBS T:I:;Z tion )
[kw] [hp] [AWG] 2
} } } Bussmann SIBA E180276 R Ferraz-Shawmut
E125085 JFHR2  JFHR2 E76491 JFHR2
3 x 525-600 V
0.75 1 KTS-R10 JKS10  JUS10 5017906010  KTN-R10 ATM-R10 AZK-10R 10
11 15 KTS-R10 JKS10  JUS10  5017906:010  KTN-R10 ATM-R10 A2K-10R 10
15 2 KTS-R10 JKS10  JUS10 5017906010  KTN-R10 ATM-R10 A2K-10R 10
22 3 KTS-R20 JKS20  JJS20  5017906:020  KTN-R20 ATM-R20 A2K-20R 10
4 KTS-R20 JKS20  JJS20 5017906020  KTN-R20 ATM-R20 A2K-20R 10
4 5 KTS-R20 JKS-20  JUS20  5017906:020  KTN-R20 ATM-R20 A2K-20R 10
55 75 KTS-R30 JKS30  JUS30 5012406032 KTN-R30 ATM-R30 A2K-30R 10
75 10 KTS-R30 JKS-30  JUS30 5012406032 KTN-R30 ATM-R30 A2K-30R 10
3 x 525-690 V
1 15 KTS-R25  JKS-25  JJS25  5017906-025  KLSRO025 HST25 ABK-25R 110
15 20 KTS.R30  JKS-30  JJS-30  5017906-030  KLSRO030 HST30 A6K-30R 110
185 25 KTS-R45  JKS-45  JJS-45  5014006-050  KLSR045 HST45 A6K-45R 110
22 30 KTS.R45  JKS45  JJS45  5014006-050  KLSR045 HST45 AGK-45R 110
30 40 KTS.R60  JKS-60  JJS-60  5014006-063  KLSRO60 HST60 AGK-60R 110
37 50 KTS-R80  JKS-80  JJS-80  5014006-080 KLSRO75 HST80 A6K-80R 110
45 60 KTS.R90  JKS-90  JJS-90  5014006-100  KLSR090 HST90 A6K-90R 110
55 75 KISR-100  JKS-100  JJS-100  5014006-100  KLSR100 HST100 A6K-100R 110
75 100 KTS-R125  JKS-125  JUS-125  2028220-125 KLS-125 HST125 A6K-125R 110
9 125 KTS-R150  JKS-150  JUS-150  2028220-150 KLS-150 HST150 A6K-150R 110
10 150 ; ; ; 170M3017  2061032.315 ; GOURDIIDOBA — 2x200
132 200 ; ; ; 170M3018  2061032.350 ; BOURDIODOSA  2x200
160 250 ; ; ; 170M4011 2061032350 ; 66”%228'308’* 2% 2/0
200 300 ; ; ; 170M4012  2061032.400 ; BOURDSIDOSA 2 x 350 MCM
250 350 ; ; ; 170M4014  2061032.500 - 65“%238'308’* 2 x 350 MCM

1) Screened motor cable, unscreened supply cable.

2) American Wire Gauge.
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12. Accessories

12.1 Product numbers

12.1.1 CUE accessories

Connectors Type Product number
Connectors for CUE (spare parts) All types 97641449
Add-on module

Sensor input module MCB 114 96760901
Multipump module MCO 101 99753103
Grundfos Local Control Panel GLCP 99591437
Remote-mounting option for GLCP, with 3 m cable GLCP remote mounting 96801229
Floor mounting option

Enclosures D1 and D2 option, including pedestal parts and instructions Floor mounting 96801230
Enclosure D1h option, including pedestal parts Floor mounting 98606900
Enclosure D2h option, including pedestal parts Floor mounting 98606903
IP21/NEMA1 option

Enclosure A2 IP21/NEMA1 A2 96801223
Enclosure A3 IP21/NEMA1 A3 96801224
Enclosure B3 IP21/NEMA1 B3 96801225
Enclosure B4 IP21/NEMA1 B4 96801226
Enclosure C3 IP21/NEMA1 C3 96801227
Enclosure C4 IP21/NEMA1 C4 96801228

Output filters, see the section about output filters

Sine-wave filters")

du/dt filters™)

1) For product numbers of sine-wave filters and dU/dt filters, see the section about selection tables.

Related information
10.3 Selection tables
12.1.3 Output filters

12.1.2 Communication modules

Communication interface Type Product number
LonWorks gateway CIU 100 96753735
PROFIBUS gateway ClU 150 96753081
Modbus gateway CIU 200 96753082
GSM modem ClU 250 96787106
BACnet communication interface CIU 300 96893769
Grundfos Remote Management (GRM) Clu 271 96898819
Empty CIU unit.
Clu 900 ForpaI)Il CIM modules. 99448387
Empty CIU unit with built-in 10 board (10 270).
Clu 901 ForpC)IlM 200, CIM 260 and CIM 500. ( ) 99448389
CIM 040 GENI TTL For CU 354 DDD. 98415941
CIM 050 GENIbus 96824631
CIM 060 GlowPan Requires 98778357 antenna kit for CIM 060. 98778356
CIM 100 LON LON for pumps. 96824797
CIM 110 h;)e:\(lj2?1rtl:v?ss;3::pe;ngnt;vmlﬁﬁz?s. Install CIM in master 06824798
CIM 150 PROFIBUS DP 96824793
CIM 200 Modbus RTU 96824796
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Communication interface

Type

Product number

CIM 260-EU 3G/4G cellular

For European frequency bands.
Requires 99518079 antenna kit.
3G/4G SIM card.

99439302

CIM 260-US 3G/4G cellular

For North American frequency bands.

Requires 99518079 antenna kit.
3G/4G SIM card.

99439306

CIM 280-EU Grundfos iSolutions Cloud/GRM 3G/4G*

For European frequency bands.
Requires 99518079 antenna kit.

The 3G/4G SIM card must have the additional interna-

tional PDU SMS roaming activated.

99439724

CIM 280-US Grundfos iSolutions Cloud/GRM 3G/4G*

For North American frequency bands.

Requires 99518079 antenna kit.

The 3G/4G SIM card must have the additional interna-

tional PDU SMS roaming activated.

99439725

CIM 300 BACnet MS/TP

96893770

CIM 500 Ethernet*

For Industrial Ethernet protocols PROFINET, Modbus
TCP, BACnet IP, EtherNet/IP and for GRM IP.

98301408

* Additional GRM contract needed for data hosting in Grundfos iSolutions Cloud/GRM.

Sensors, Sl units

Measuring range

Danfoss pressure sensor, cable not included Type [bar] Product number
MBS 3000 0-25 96478188
MBS 3000 0-4 91072075
Pressure connection: G 1/2" A (DIN 16288 - B6kt) MBS 3000 0-6 91072076
Electrical connection: Plug (DIN 43650) MBS 3000 0-10 91072077
MBS 3000 0-16 91072078
MBS 3000 0-25 91072079
Danfoss pressure sensor option, 2 m screened cable
MBS 3000 0-4 96428014
Pressure connection: G 1/2" A (DIN 16288 - BBkt) MBS 3000 0-6 96428015
5 cable clips (black) MBS 3000 0-10 96428016
Instruction manual PT (00 40 02 12) MBS 3000 0-16 96428017
MBS 3000 0-25 96428018
MBS 3000 0-25 405159
Pressure connection: G 1/4" A (DIN 16288 - B6kt) MBS 3000 0-4 405160
5 cable clips (black) MBS 3000 0-6 405161
Instruction manual PT (00 40 02 12) MBS 3000 0-10 405162
MBS 3000 0-16 405163
Grundfos differential pressure sensor option, 0.9 m screened cable
DPI 0-06 96611522
Pressure connection: 7/16" DPI 0-1 96611523
Including fittings for pressure connection (1/4" - 7/16") DPI 0-16 96611524
Brackets for wall and motor mounting
DPI 0-25 96611525
3 capillary tubes (short/long) and 5 cable clips (black)
Installation and operating instructions DPI 0-4 96611526
Service kit instructions DPI 0-6 96611527
DPI 0-10 96611550
Carlo Gavazzi temperature sensor [°C]
TTA (0) 25 0-25 96432591
TTA (-25) 25 -25to +25 96430194
Temperature sensors
TTA (50) 100 50-100 96432592
TTA (0) 150 0-150 96430195
29 x 50 - 96430201
Sensor pocket for TTA, with G 1/2" connection
29 x 100 - 96430202
Cutting ring bush for TTA, with G 1/2" connection - - 96430203
Siemens flowmeter [m3/h]
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Measuring range

Danfoss pressure sensor, cable not included Type [bar] Product number
MAG 3100/5000 1-5 (DN 25) 001D8285
Siemens flowmeter. MAGFLO MAG 3100/5000 3-10 (DN 40) 001D8286
MAG 3100/5000 6-30 (DN 65) 001D8287
MAG 3100/5000 20-75 (DN 100) 001D8288
Siemens analog level sensor [bar]
Analog level sensor with cable hanger - 0.5 96377410
Ultrasonic transmitter for level - 0.5 96693767
Jumo level sensor
With 10 m cable 4390 0-0.1 99488569
With 20 m cable 4390 0-0.1 99488553
With 30 m cable 4390 0-1 99488550
With 75 m cable 4390 0-1 99488564
With 120 m cable 4390 0-1 99488566
With 30 m cable 4390 0-25 99488565
With 65 m cable 4390 0-6 99488567
With 105 m cable 4390 0-10 99488578
All sensors have a 4-20 mA output.
Sensors, US units
Danfoss pressure sensor, cable not included Type Measu['::?] range Product number
MBS 3000 0-58 91136013
MBS 3000 0-87 91136014
o don: 1/4"18 NPT MBS 3000 0-145 91136015
ressure connection: 1/4"-
Electrical connection: DIN 43650 (plug not included) MBS 3000 0-232 91136016
MBS 3000 0-362 91136017
MBS 3000 0-580 91136018
MBS 3000 0-870 91136019
Danfoss pressure sensor, 2 m screened cable
Pressure connection: 1/2"-14 NPT MBS 3000 0-120 96437852
Grundfos differential pressure sensor, 0.9 m screened cable [ft]
DPI 0-20 96624396
DPI 0-33 96624397
Pressure connection: 7/16" flare oP! 054 96624398
DPI 0-84 96624399
DPI 0-200 96624441
DPI 0-334 96624442
All sensors have a 4-20 mA output.
Pt100 temperature sensors
Pt100 temperature sensor Type Measuring range Product number
With 20 m (65 ft) cable - - 96408957
With 40 m (131 ft) cable - - 96408684
With 60 m (197 ft) cable - - 96408958
With 80 m (262 ft) cable - - 96408959
With 100 m (328 ft) cable - - 96408960
With 20 m (65 ft) cable - - 96437784
With 40 m (131 ft) cable - - 96437785
With 60 m (197 ft) cable - - 96437786
With 80 m (262 ft) cable - - 96437787
With 100 m (328 ft) cable - - 96437788
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Pt100 temperature sensor Type

Measuring range

Product number

Pt100 temperature sensor and cable extension

Pt100 - - 95043173
Cable extension’) - - 00RM5271
Cable extension, disassembled option ) - - 96571480
Cable extension, assembled option - - 96763223

1) State number of metres when ordering.

Other accessories

Dry-running protection ) Type Product number
Module, sensor, 5 m (16 ft) cable, 200-240 V 2) LigTec 96556429
Module, sensor, 5 m (16 ft) cable, 80-130 V 2) LigTec 99556430
Extension cable, 15 m (49 ft) 96443676

1) Main pump types CR, CRI, CRN, MTR, SPK, CRK and CHI.
2) Sensor connection: 1/2".
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12.1.3 Output filters

Dimensions and weights of output filters

A
©
<
Pd
#
3 3
= =
Wall mounting Floor mounting
Height [mm)] Width [mm] Depth [mm] Screw holes [mm]
Product number Mounting IP rating Weight[kg]
A a B b Cc c ad e f
Sine-wave filters
96754941 Wall 1P20 200 190 75 60 205 - 8 45 7 3.3
96754941 Wall 1P20 200 190 75 60 205 - 8 45 7 4.2
96754972 Wall 1P20 268 257 90 70 206 - 11 6.5 8 5.8
96754973 Wall 1P20 268 257 90 70 205 - 1 6.5 8 71
96754974 Wall 1P20 268 257 130 90 205 - 1 6.5 8 9.1
96754976 Wall 1P20 330 312 150 120 260 - 19 9 12 16.9
96754977 Wall 1P20 430 412 150 120 260 - 19 9 12 19.9
96754978 Wall 1P20 530 500 170 125 260 - 19 9 12 39
96755019 Wall 1P20 610 580 170 125 260 - 19 9 12 41
96755021 Wall 1P20 200 190 75 60 205 - 8 45 7 41
97774436 Floor 1P23 918 - 940 779 792 660 11 22 - 205.0
97775142 Floor 1P23 918 - 940 779 792 660 1 22 - 237.0
97775146 Floor 1P23 918 - 940 779 792 660 1 22 - 307.0
97775148 Floor 1P23 918 - 940 779 792 660 1 22 - 370.0
97775149 Floor 1P23 1161 - 1260 1099 991 860 11 22 - 425.0
97775161 Wall 1P20 465 420 118 85 243 - 13 6.2 - 21.0
97775162 Wall 1P20 505 460 158 125 310 - 13 6.2 - 31.0
97775163 Wall 1P20 625 580 158 125 310 - 13 6.2 - 49.0
97775164 Floor 1P23 715 - 798 676 620 502 11 22 - 142.0
97775165 Floor 1P23 715 - 798 676 620 502 1 22 - 160.0
97775166 Floor 1P23 918 - 940 779 792 660 1 22 - 270.0
97775167 Floor 1P23 1161 - 1260 1099 991 860 1 22 - 475.0
97775168 Floor 1P23 1161 - 1260 1099 991 860 11 22 - 673.0
dU/dt filters
97669869 Wall 1P20 475 379 157 125 248 11.5 13 6.2 6 16.2
97669869 Wall 1P20 475 379 157 125 248 11.5 13 6.2 6 16.2
97669896 Wall 1P20 475 379 158 125 248 11.5 13 6.2 6 25.5
97669902 Wall 1P20 525 429 188 155 335 11.5 13 6.2 6 30
97669905 Floor 1P23 620 - 425 325 700 660 - 13 17 64.5
97669906 Floor 1P23 620 - 425 325 700 660 - 13 17 67.5
97689248 Floor 1P23 620 - 425 325 700 660 - 13 17 78.5
GRUNDFOS 9<
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Common mode filters

Grundfos CUE

Product number Description

99455084 Common mode filter, D frame

99455091 Common mode filter, C2, C3 and C4 frame

99455094 Common mode filter, A and B frame

99846117 Common mode filter, C1 frame
GRUNDFOS 9(
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12.2 Grundfos differential pressure
sensor, DPI

Product description
A cable (pos. 1) goes through an M12 x 1.5 Pg
connection. See the figure below.

The sensor housing and parts in contact with the medium
are made of Inox DIN W.-Nr. 1.4305 (pos. 3) with
composite PA top (pos. 2). The pressure connections
(pos. 4) are DIN W.-Nr. 1.4305, 7/16" UNF, and gaskets
are FKM.

= A

[1

TM032057

DPI position numbers

The sensor is supplied with angular bracket for mounting
on motor or bracket for wall mounting. See the figure
below with the wiring diagram.

Options with other cable lengths and various fitting
connectors are available.

Dimensions

—

(

TMO075436

Dimensions, DPI

Pos. Dimensions [mm]
A 14

B 6

C 45

D 77

E 7/16"-20 UNF

F SW 14

P1 Pump 1

P2 Pump 2

Wiring diagram

1/8-27 NPT

7/16 “20 UNF

P2

Fe e

TM032225

Wiring diagram, DPI

Pos. Colour Function

1 Brown Supply voltage, 12-30 V
Yellow GND

Green Control signal

Test signal. Must not be connected to supply voltage

4 White conductor may be cut off)

GrUNDFOs ™ 59
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Technical data 12.3 Temperature sensor, TTA
Supply volt 12-30 VDC
ou’:pi Vf) ag:e PR Product description
utput signa =, m.
pree - Temperature sensor with Pt100 resistance element
24 V- max. 500 [0] mounted in a @6 x 100 mm (4 inches) measuring tube
Load [Q] 16 V: max. 200 [Q]

made of stainless steel, DIN W.-Nr. 1.4571, and a 4-20
mA sensor built into a type B head, DIN 43.729.

16 bar The connecting head is made of painted pressure die-cast

12 V: max. 100 [Q]

Max. system pressure, P1 and P2 simulta-

neously
- aluminium with Pg 16 screwed connection, stainless
Rupture pressure [bar (psi)] 1.5 (21.7) x system pressure
S BFS screws and neoprene rubber gasket.
Measuring accurac! 2.5 % BFSL . e .
9 - Y > The sensor is built into the system by means of a cutting
Response time <0.5sec ring bush or by means of one of the two matching sensor
-10to +70 °C i
Liquid temperature range o +70 pockets @9 x 100 mm (4 inches) or @9 x 50 mm (2
(14-158 °F) inches).
-40 to +80 °C i i
Storage temperature range 089 %€ The sensor pocket is made of stainless steel SINOX SS‘!-l
(40 o +176 °F) 2 for @6 mm (0.2 inch) measuring tube and has a G 1/2
3-wire 0.13 mm? (26 AWG) process connection.
Electrical connection 0.9 m (2 ft) cable The cutting ring bush for @6 mm (0.2 inch) measuring
M12 x 1.5 in sensor top tube has a G 1/2" process connection.
Short-circuit proof Yes The cutting ring bush or the sensor pocket must be
Protected against reverse polarity Yes ordered separately.
Over supply voltage Yes Dimensions
o ) ) DIN W.-Nr. 1.4305 .
Materials in contact with medium FKM and PPS w
Enclosure class IP55 02 ’
Weight 550 g (1.21b) ~75|3) l—‘
EMC (electromagnetic compatibility) According to EN 61326-1 [T e ]
Emission/immunity According to EN 61326-1 e §
Connections 7/16"-UNF L 'g
Sealing material FKM 1001 o
g
(2]
v
=1 =
6 =
(0.23) I
Sensor pocket
L [mm
T -
ype (in)] Cutting ring bush
@9x50 @9 x 100
49(2) 99 (4)
Dimensions, TTA
Wiring diagram
+24VDC
p—  Signal
4-20 mA
& 0
6 3
@‘ 5 4 @ g
g e i
w

Wiring diagram, TTA
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Technical data

Type TTA
According to IEC 751, class
Measuring accuracy B,0.3°Cat0°C

(32.5 °F at 32 °F)

Without sensor

X 28 seconds
pocket:
Response time
With oil-filled sen-
) 75 seconds
sor pocket:
Enclosure class 1P55
Output signal 4-20 mA
Supply voltage 8.0-35.0 VDC
EMC (electromagnet- Emission: According to EN 61326
ic compatibility) Immunity: According to EN 61326

All sensors have a 4-20 mA output.

GRUNDFOS %%
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13. Grundfos Product Center

Online search and sizing tool to help you make the right choice.
From the international view, you can select your specific country to view the product range available to you.
International view: https.//product-selection.grundfos.com

All the information you need in one place

Performance curves, technical specifications, pictures, dimensional drawings, motor curves, wiring
diagrams, spare parts, service kits, 3D drawings, documents, system parts. The Product Center dis-
plays any recent and saved items - including complete projects - right on the main page.
Downloads

On the product pages, you can download installation and operating instructions, data booklets, serv-
ice instructions, etc., in PDF format.

When you select your country, you will see the menus below. Note that some menus may not be available depending on
the country.

Example: https.//product-selection.grundfos.com/uk

crunbpros X 7 © www & Ssignin

SUPPORT LEARN ABOUT US CONTACT US Q
4 5 6

Products & services Applications Product A-Z Categories Liquids

Product replacement

Find a Grundfos product

Q

Size your product

Find the right pump for your installation requirements.

2

Set Flow and Head

size by Select application area

Application v v

Pos. Description

1 Products & services enables you to find products and documents by typing a product number or name into the search field.
2 Applications enables you to choose an application to see how Grundfos can help you design and optimise your system.
3 Products A-Z enables you to look through a list of all the Grundfos products.
4 Categories enables you to look for a product category.
5 Liquids enables you to find pumps designed for aggressive, flammable or other special liquids.
6 Product replacement enables you to find a suitable replacement.
7 WWW enables you to select the country, which changes the language, the available product range and the structure of the website.
8 Sizing enables you to size a product based on your application and operating conditions.
GRUNDFOS ‘X
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Revision number Page
Technical data 1
® Franklin Electric VS97/08I-R50-M6-50D
Customer Supplier
Company name
Dept.
Editor
Phone number
Fax no.
E-mail
Operating data specification
Pumped fluid Water Rated flow m3/h |95
- Solids Kind Rated head m| 95
Percentage of solid content 0 Geodetic head m|0
pH value Available system NPSH m
Temperature °C[20 Inlet pressure (pin) kPa
Density kg/m?| 998.3 Altitude above sea level m| 100
Kin. viscosity mm?/s [ 1.005
Vapour pressure kPa|2.34
Pump
Make FELE Impeller type Semi axial impeller
Pump type VS97/081-R50-M6-50D Impeller construction | Fabricated stainless steel
Frame size 8" Max. mm| 0
Design Submersible borehole pumps |Impeller @ designed mm
Impeller configuration 08 Min. mm| 0
Speed 1/min| 2881 Nominal m3/h|[87.8
Max. operating pressure kPa| 1630 Flow Min. m3/h|[48.7
Max. diff. pressure kPa| 1630 Max. m¥h|117
Stages 8 Nominal m| 95
No. of diffusers 8 Head Max. m| 138
Pressure rating Min. m|62
Suction port Nominal pipe size Shut off head m| 166
Standard NPSH3 m|4.1
Pressure rating Shaft power kW]31.2
Discharge port | Nominal pipe size Rp 5" Efficiency % [78.5
Standard [ Threaded
Materials
Pump Motor
Discharge head 1.4308 Shell 1.4301
Impeller 1.4301 Upper end bell 1.4301
Diffuser 1.4301 Thrust housing 1.4301
Motor bracket 1.4308 Mechanical seal SiC / SiC
Pump shaft 1.4460 Seal cover 1.4301
Coupling 1.4057 Slinger EPDM
Neck ring PTFE Shaft end 1.4021
O-Ring EPDM Diaphragm EPDM
Bearing bush EPDM Lead EPR
Motor
Make/Type FELE 37KW
Specific design CT6 PM
Rated power kW | 37 Speed 1/min [3000
Electric voltage V |3~ 380 Electric current A [71.3
Degree of protection | IP 68
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Revision number Page
Performance curves 2
@ Franklin Electric VS97/081-R50-M6-50D
Customer Supplier
Company name
Dept.
Editor
Phone number
Fax no.
E-mail
Series VS 8" Impeller type Semi axial impeller
Flow Head Shaft power P2 Impeller construction Fabricated stainless steel
'\>|/i?]|-ue ra&%i_ Max. H(Q=0) Max. P2(Q=0;D 2(Q=Max) Max. | Sense of rotation Clockwise from the drive end
m¥h m3h m3/h m m kW kW KW Frequency Hz |100 Hz
48.7 117 87.8 166 103 23.4 30.4 31 Speed 1/min | 2881
H/ m,; Head — 08 (2805 1/min)
1703
160 —
150
140
130
120
110

| < Application range » ||
Hydraulic efficiency

8.5 ¥ Total-efficiency.

o

iy
)
o b b b b e b e b

n tot !/ %

— :
S X~
60 = " 60

3 - C
501 B =50
: o7 ~ C
40 _ g 40
E o’ =
30 Z £ 30
20~ / Z —20
O —10

= B
= Power input P1 E
P1 33697 art power P2 \ 25;/ kW
32- =)
31— — —
30 L=
= —
29— —
285 - i
b —
27§ ~ = —
vy~
25 ~
245 -~
23
L e N B B B B B
0 10 20 30 40 50 60 70 80 90 | % | 100 110 Q/ m3h

The hydraulic characteristics are guaranteed, according to ISO standard 9906:2012, grade 3B - the efficiency's calculated according pumps and motor (no VFD considered)
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Revision number Page
Motor performance curve 3
® Franklin Electric 37KW
Customer Supplier
Company name
Dept.
Editor
Phone number
Fax no.
E-mail
Rated power Service factor Nominal speed Frequency Rated voltage Rated current
37 kW 1 3000 rpm 100 Hz 380V 71.3A
0 10 20 30 40 50 60 70 80 90 100 110 120 130 P2/P2n | %
— Qs b b b P b b b P b b b b b L by
n/1/min 2|  lIn 3 cos ¢ 4 84.22 % —n =nl%
] E E 100
40001 1355 1352 —cos @ F
1 133 135 / —\Uin 96
3800 125 1.254 B 3
3600 125 1.2 C 88
3400 1.15; 1.15; ;734
— 114 113 C 80
3200 = = E
1055 1055 76
-3-3000 > 1 14 Y Y =
E & / 72
2800 0% Y Y " 68
> 0.94 E
B 64
0.85— c
0.8 - 60
0.75 7 56
0.7 £52
0.65 48
1 064 44
1600 0865 0.55= 40
J 053 057 36
1400— E B =
- 045= 045 32
1200—: 045 043 F28
1000{ 0-352 0'352 i24
- 0.34 0.34 F
= = 20
800 025- 0.25- c
6001 023 027 F1e
= = C 12
400 0'152 0'152 g
1 014 o014 8
2097 0055 005- -4
0; 05 0 = T ‘ T ‘ 11 ‘ T ‘ T ‘ T T ‘ T ‘ T 1T ‘ T ‘ T ‘ T ‘ T ‘ 1T ‘ T = 0
0 4 8 2 16 20 24 283116 36 40 44 48 52 P, /KW
Symbol No load 25% 50% 75% 100% 125%
P2 / kW 27.75 37
P: 1 kW 30.02 40.17
1/A 56.84 75.05
n/1/min 3000 3000
n/% 92.42 92.1
cos ¢ 0.95 0.95
Starting current Starting torque Poles No. starts per hour
713 A 118 Nm 4 poles 20

Last update
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> Types of installation 4
Franklin Electric VS97/081-R50-M6-50D
Customer Supplier

Company name

Dept.

Editor

Phone number

Fax no.

E-mail

PMA Inlet / outlet

Suction port Discharge port
Rp 5"
Dimension [mm]/[kg]
L1 1400
L2 1010
g @D1 (DOL) 188
@D1 (SD) 194
oM 137
Pump weight 63.2
Motor weight 78
Electric pump weight 141
A Rp 5"
L2
not to scale
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