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J & P Richardson Industries Ply Ltd 

1.0 INTRODUCTION 

These operating instructions cover the Sewerage Pumping Station No.SP315 electrical 
equipment supplied by J & P Richardson Industries Pty Ltd in 2011. 

1.1 Operating Instructions 

Normal operation of the pumping station is in the automatic mode with control by means of 
a Master Programmable Logic controller (PLC) / Radio Telemetry Unit (RTU) which 
receives level signals from the Level Measurement System in the wet well / Electronic 
Level Relays / Float Switches. 

Manual operation control of the station is available by means of the selector switches on the 
switchboard. 

File: C41900 Manual Revision 0 Date: 17/02/2012 
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J & P Richardson Industries Pty Ltd 

2.0 DESCRIPTION OF OPERATION 

2.1 Mode Selection 

The station can be operated either automatically or manually with mode selection being 
made by means of the mode selector switches mounted on each pump section of the 
switchboard. These selector switches are designated with the following mode selections 
AUTO-OFF-MAN. 

2.2 Manual Control 

Each pumping unit can be run in manual control from the motor control centre by: - 

a). Selecting the "MAN" setting on the "MODE SELECTOR SWITCHES_ " as described 
in Clause 2.1. 

b). Starting by "START' pushbutton. 
c). Stopping by "STOP" pushbutton. 

N.B. DO NOT LEAVE IN MANUAL WHILE STATION UNATTENDED 

2.3 Automatic Control 

For automatic control of the station: - 

a). The "MODE SELECTOR SWITCHES" on the switchboard should be in the "AUTO" 
position. 

b). The "DUTY SELECTOR SWITCH" should be set to provide the desired pump 
operation sequence. The "DUTY SELECTOR SWITCH" is marked:- 

1-2; 2-1 

The pumps should be alternated at regular intervals to ensure that each pump unit has 
a reasonably equal running time. The total running hours of each pump unit is 
displayed on the hourmeter located on each pump section of the switchboard. 

c). The automatic duty selection is done via the PLC software. 
d). The automatic starting, & stopping of the pumps is controlled by signals from the 

Master PLC. 

For NORMAL OPERATION, each of the pump selector switches should have "AUTO" 
mode selected. 

In the AUTOMATIC mode the selected Duty Pump unit will start automatically as preset 
by the level in the wet well. In the event of the duty pump not being capable of supplying 
enough flow to continue draining the wet well and the well level rises to a second preset 
level, then the Standby Pump unit will automatically start, to provide additional pumping. 
The supplementary pump unit also takes over for the respective pump duty on the 
occurrence of one the Duty Pump unit failing. 

File: C41900 Manual Revision 0 Date: 17/02/2012 
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J & P Richardson Industries Pty Ltd 

3.0 PUMPS 

SUPPLIER: Grundfos Pumps Pty Ltd 
30 Blanck Street 
Ormeau Qld 4208 

Ph: (07) 5540 6700 
Fax: (07) 5540 6710 

MODEL: S1.100.200.650.4.66H.S.406.G.N.D 

SERIAL No.'s: 1029001, 1029002 

kW RATING: 68 

MOTOR SPEED: 1476rpm 

FULL LOAD CURRENT: 129A 

VOLTAGE: 415V 

File: C41900 Manual Revision 0 Date: 17/02/2012 
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GRUNDFOS INSTRUCTIONS 

S pumps, ranges 50 - 70 
S1, S2, S3, SA, SV 
7.5 - 155 kW 
Installation and operating instructions 
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GB Declaration of Conformity 
We Grundfos declare under our sole responsibility that the products 
S pumps, ranges 50-70, 7.5-155 kW, to which this declaration relates, are 
in conformity with the Council Directives on the approximation of the laws 
of the EC Member States relating to - Machinery (98/37/EC) 

Standards used: EN ISO 12100-1: 2003, EN ISO 12100-2: 2003 and 
EN 809: 1998. 

Electrical equipment designed for use within certain voltage 
limits (73/23/EEC) 
Standard used: EN 60204-1: 1997. - Electromagnetic compatibility (89/336/EEC) 
Standards used: EN 61000-6-2: 1999 and EN 61000-6-3: 2001. - ATEX 94/9/EC 
Applies only to products intended for use in potentially explosive 
environments, Ex II 2G, and equipped with the separate 
ATEX approval plate and EC-type examination certificate. 
Further information, see below. 

0 Konformitatserklarung 
Wir, Grundfos, erklaren in alleiniger Verantwortung, dass die Produkte 
S-Pumpen der Baugro6en 50-70,7,5-155 kW, auf die sich diese Erklarung 
bezieht, mit den folgenden Richtlinien des Rates zur Angleichung der 
Rechtsvorschriften der EG-Mitgliedstaaten Obereinstimmen: - Maschinen (98/37/EG) 

Normen, die verwendet wurden: EN ISO 12100-1: 2003, 
EN ISO 12100-2: 2003 und EN 809: 1998. - Elektrische Betriebsmittel zur Verwendung innerhalb bestimmter 
Spannungsgrenzen (73/23/EWG) 
Norm, die verwendet wurde: EN 60204-1: 1997. - Elektromagnetische Vertraglichkeit (89/336/EWG) 
Normen, die verwendet wurden: EN 61000-6-2: 1999 und 
EN 61000-6-3: 2001. - ATEX 94/9/EG 
Gilt nur fOr Produkte, die Mr den Gebrauch in potentiell explosiver 
Umgebung nach Ex II 2G bestimmt und mit einem separaten ATEX- 
Typenschild und einem EG-PrOfzeugnis ausgestattet sind. Weitere 
Informationen, siehe unten. 

0 Declaration de Conformite 
Nous Grundfos declarons sous notre seule responsabilite que les pompes 
S, tallies 50-70, 7,5-155 kW, auxquelles se referent cette declaration, sont 
conformes aux Directives du Conseil concernant le rapprochement des 
legislations des etats membres a la CE relatives a - Machines (98/37/CE) 

Normes utilisees: EN ISO 12100-1: 2003, EN ISO 12100-2: 2003 et 
EN 809: 1998. - Materiel electrique destine a employer dans certaines !finites de 
tension (73/23/CEE) 
Norma utilisee: EN 60204-1: 1997. - Compatibility electromagnetique (89/336/CEE) 
Normes utilisees: EN 61000-6-2: 1999 et EN 61000-6-3: 2001. - ATEX 94/9/CE 
S'applique uniquement aux pompes utilisees dans des environne- 
ments potentiellement explosifs, Ex II 2G, equipees d'une plaque 
separee avec norme ATEX et d'un certificat d'examination type CE. 
Pour plus d'informations, voir ci-apres. 

0 Dichiarazione di Conformita 
Grundfos dichiara sotto sua unica responsabilita the le pompe S, della 
gamma 50-70, da 7,5-155 kW, a cui questa dichiarazione si riferisce, sono 
conform' alle Direttive del Consiglio sul riawicinamento delle legislazioni 
degli Stati Membri CE - Macchine (98137/CE) 

Norme usate: EN ISO 12100-1: 2003, EN ISO 12100-2: 2003 e 
EN 809: 1998. - Materiale elettrico destinato ad essere utilizzato entro certi limiti 
di tensione (73/23/CEE) 
Norma usata: EN 60204-1: 1997. - Compatibility elettromagnetica (89/336/CEE) 
Norme usate: EN 61000-6-2: 1999 e EN 61000-6-3: 2001. - ATEX 94/9/CE 
Si riferisce solo ai prodotti per use in ambienti potenzialmente 
esplosivi EX II 2G, con targa di approvazone ATEX a parte e certificato 
tipo EC. Per ulteriori informazioni, vedere oltre. 

Declaracien de Conformidad 
Nosotros Grundfos declaramos bajo nuestra Unica responsabilidad que las 
Bombas S, gamas 50-70, 7,5-155 kW, a las cuales se refiere esta 
declaraci6n, son conformes con las Directivas del Consejo relativas a la 
aproximaci6n de las legislaciones de los Estados Miembros de la CE sobre - Maquinas (98/37/CE) 

Normas aplicadas: EN ISO 12100-1: 2003, EN ISO 12100-2: 2003 y 
EN 809: 1998. - Material electric° destinado a utilizarse con determinadas !Unites 
de tension (73/23/CEE) 
Norma aplicada: EN 60204-1: 1997. - Compatibilidad electromagnetica (89/336/CEE) 
Normas aplicadas: EN 61000-6-2: 1999 y EN 61000-6-3: 2001. - ATEX 94/9/CE 
Se aplica solo a productos concebidos para su utilizaciOn en entornos 
potencialmente explosivos, Ex 11 2G, equipados con una placa inde- 
pendiente de homologaci6n ATEX y certificado de prueba tipo CE. 
Para informaci6n adicional, ver mds abajo. 

Declaragao de conformidade 
N6s, Grundfos, declaramos sob nossa responsabilidade que as 
Bombas S, gamas 50-70, 7,5-155 kW, acerca das quaffs esta declaragao 
se refere, estao em conformidade corn as Directivas do Conselho em 
harmonia com as leis dos Estados Membros da UE referentes a - Maquinas (98/37/CE) 

Normas utilizadas: EN ISO 12100-1: 2003, EN ISO 12100-2: 2003 e 
EN 809: 1998. - Material electric° destinado a ser utilized° dentro de certos limi- 
tes de tensao (73/23/CEE) 
Norma utilizada: EN 60204-1: 1997. - Compatibilidade electromagnetica (89/336/CEE) 
Normas utilizadas: EN 61000-6-2: 1999 e EN 61000-6-3: 2001. - ATEX 94/9/CE 
Aplica-se apenas a produtos cuja utilizagao a em ambientes potencial- 
mente explosivos, Ex 11 2G, equipados corn uma chaps de aprovagao 
ATEX e certificado tipo EC. Para mais informagOes consulte abaixo. 

Notified body: Baseefa. No 1180. Staden Lane, Buxton, Derbyshire SK17 9RZ, UK. 
Manufacturer: Oy GRUNDFOS Environment Finland Ab, Kaivokselantie 3-5, Vantaa, Finland. 

Range Certificate No Standards used 

50 Baseefa 02ATEX0203X 

54 Baseefa 02ATEX0206X 

58 Baseefa 02ATEX0200X EN 50014: 1997, EN 50018: 2000, EN 13463.1: 2001, prEN 13463-5: 2002 

62 Baseefa 02ATEX0201X 

70 Baseefa 02ATEX0202X 

70* Baseefa 06ATEX0002X 
EN 60079-0: 2004, EN 13463-1: 2001, EN 13463-6: 2005 
EN 60079-1: 2004, EN 13463-5: 2003 

Installation version 7 

Notified body: Baseefa. No 1180. Staden Lane, Buxton, Derbyshire SK17 9RZ, UK. 
Manufacturer: Oy GRUNDFOS Environment Finland Ab, Kaivokselantie 3-5, Vantaa, Finland. 
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(3, AlAwan Euppapcpwags 
Epetc n Grundfos anAtintoupt Pe CITTOKAEIOTIKO 61 Kel pas eu0Ovn an TO 

Trparbvra /tics S, atiptc 50-70, 7,5-155 kW, crra orrofa avarptperai n 
anAwan awl), OUppOpCpWVOVICII Pe TrlV Obgyfa TOU 1UpPOUNOU Uri Mc 
crtiyaianc TWV vouwv TWV Kpardiv Mac& ins EE buoy aqmpa TO 

Mll)CovAliata (98/37/EC) 
flpenurra rrou xprtcnporroinanicav: EN ISO 12100-1: 2003, 
EN ISO 12100-2: 2003 ECU EN 809: 1998. - HAEK:rpiktg auakcuts axti5laaptvcc yr6 xp/iati tirrog oplaptvwv 
opiwv riAtkrpiktis 'roans (73/23/EEC) 
rIpbrurro rrou xpricnparroinOrtia: EN 60204-1: 1997. - HAtkTpopayviritti aupparfnua (89/336/EEC) 
Ilpb Tuna rrou XPncriponoinenxav: EN 61000-6-2: 1999 KW 

EN 61000-6-3: 2001. - ATEX 94/9/EC 
loxOti p6vo Ina rrpoT6vra irou arreut3Ovovrai via WIWI CTE oUVI1TIKO 

EKFITIKTIKO n'epiftd/aovra, Ex II 2G, egmbiaaptva pe Tri xwpicrm 
rrivaidaa tytpwric ATEX Kai TT1CTTOTTOMTIKO EtETOCITI6 TOTTOU EC. 
ha rrepiaabrcpec TrAnpocpopies, flAtTrE tancurepw. 

NQ Overeenkomstigheidsverklaring 
Wij Grundfos verklaren, geheel onder eigen verantwoordelijkheid, dat de 
producten S Pompen serie 50-70 van 7,5-155 kW, waarop deze verklaring 
betrekking heeft in overeenstemming zijn met de Richtlijnen van de Raad 
inzake onderlinge aanpassing van de wetgevingen van de Lid-Staten 
betreffende - Machines (98/37/EG) 

Normen: EN ISO 12100-1: 2003, EN ISO 12100-2: 2003 en 
EN 809: 1998. - Elektrisch materiaal bestemd voor gebruik binnen bepaaide 
spanningsgrenzen (73123/EEG) 
Norm: EN 60204-1: 1997. - Elektromagnetische compatibiliteit (89/336/EEG) 
Normen: EN 61000-6-2: 1999 en EN 61000-6-3: 2001. - ATEX 9419/EG 
Is alleen van toepassing op pompen welke gebruikt warden in een 
explosie gevaarlijke omgeving, Ex II 2G, met een afzonderlijke ATEX- 
goedkeurings plaatje en EG-type onderzoekscertificaat. Voor verdere 
informatie, zie onderstaand. 

Forsakran om dverensstammelse 
Vi Grundfos Mrsakrar under ansvar, att produkterna i Serie S, 
typstoriek 50-70, 7,5-155 kW, corn omfattas av denna Mrsakran, ar i Over- 
ensstammelse med Radets Direktiv om inbOrdes narmande till EU- 
medlemsstaternas lagstiftning, ayseende - Maskinell utrustning (98/37/EC) 

Anvanda standarder: EN ISO 12100-1: 2003, EN ISO 12100-2: 2003 
och EN.809: 1998. - Elektrisk utrustning aysedd fOr anvandning Mom vissa 
spanningsgranser (73/23/EC) 
Anvand standard: EN 60204-1: 1997. - Elektromagnetisk kompatibilitet (89/336/EC) 
Anvanda standarder: EN 61000-6-2: 1999 och EN 61000-6-3: 2001. - ATEX 94/9/EC 
Galler endast produkter aysedda att anvandas i exposionsfarlig miljO, 
Ex II 2G, utrustade med separat ATEX-godkannandeskylt och EC-typ- 
kontrollintyg. For ytterligare information, se nedan. 

Vastaavuusvakuutus 
Me Grundfos vakuutamme °media vastuullamme, etta S-pumput, 
sarJat 50-70, 7,5-155 kW, joita tama vakuutUs koskee, ovat EY:n 
jasenvaltioiden IainsaadannOn yhdenmukaistamiseen tahtaavien Euroopan 
neuvoston direktiivien vaatimusten mukaisia seuraavasti: - Koneet (98/37/EY) 

Kaytetyt standardit: EN ISO 12100-1: 2003, EN ISO 12100-2: 2003 ja 
EN 809: 1998. - Makirattyjen janniterajoitusten puitteissa kaytettavat sahkOlset 
laitteet (73/23/EY) 
Kaytetty standardi: EN 60204-1: 1997. - Elektromagneettinen vastaavuus (89/336/EY) 
Kaytetyt standardit: EN 61000-6-2: 1999 ja EN 61000-6-3: 2001. - ATEX 94/9/EY 
Koskee vain tuotteita, jotka on tarkoitettu kaytettaviksi mandollisesti 
rajandysvaarallisissa ymparistOissa, Ex II 2G, varustettuina erillisella 
ATEX-hyvaksyntakilvella ja EY-tyyppitarkastustodistuksella. 
Katso lisatietoja jaljempana. 

DQ Overensstemmelseserklwring 
Vi Grundfos erklaarer under ansvar at produkterne S pumper, 
byggesterreise 50-70, 7,5-155 kW som denne erldmring omhandler, er i 

overensstemmelse med Radets direktiver om indbyrdes tilneermelse til EF 
medlemsstaternes lovgivning om - Maskiner (98137/EF) 

Anvendte standarder: EN ISO 12100-1: 2003, EN ISO 12100-2: 2003 
og EN 809: 1998. - Elektrisk materiel bestemt til anvendetse inden for visse 
spa3ndingsgra3nser (73/23/E0F) 
Anvendt standard: EN 60204-1: 1997. - Elektromagnetlsk kompatibilitet (89/336/E0F) 
Anvendte standarder: EN 61000-6-2: 1999 og EN 61000-6-3: 2001. - ATEX 94191EF 
Gaalder kun produkter til eksplosionsfarlige omgivelser, Ex II 2G, med 
et separat ATEX-godkendelsesskilt og EF-typeprovningscertifikat. 
Yderligere oplysninger, se nedenfor. 

PL Deklaracja zgodnotci 
My Grundfos, otwiadczamy z pelne odpowiedzialnoacia, to nasze wyroby 
pompy z typoszeregu S, korpus 50-70, o mocy 7,5-155 kW, kt6rych 
deklaracja niniejsza dotyczy, se zgodne z nastepujacymi wytycznymi Rady 
d/s ujednolicenia przepisow prawnych kraj6w czlonkowskich EG: - maszyny (98/37/EG) 

zastosowane normy: EN ISO 12100-1: 2003, EN ISO 12100:2: 2003 i 

EN 809: 1998. - wyposatenie elektryczne do stosowania w okreSlonym zakresie 
napiat (73123/EWG) 
zastosowana norma: EN 60204-1: 1997. - zgodno66 elektromagnetyczna (89/336/EWG) 
zastosowane normy: EN 61000-6-2: 1999 i EN 61000-6-3: 2001. - ATEX 94/9/EG 
dotyczy tylko produktow przeznaczonych do pracy w 3rodowisku 
potencjalnie zagrotonym wybuchem, Ex II 2G, wyposatonych 
w odzielna tabliczke znamionowq ATEX i certyfikat typu 
EG (examination certyficate). Wiecej informacji na ten temat, 
patrz ponitej. 

Range Certificate No Standards used 

50 Baseefa 02ATEX0203X 

54 Baseefa 02ATEX0206X 

58 Baseefa 02ATEX0200X EN 50014: 1997, EN 50018: 2000, EN 13463-1: 2001, prEN 13463-5: 2002 

62 Baseefa 02ATEX0201X 

70 Baseefa 02ATEX0202X 

70' Baseefa 06ATEX0002X EN 60079-0: 2004, EN 13463-1: 2001, EN 13463-6: 2005 
EN 60079-1: 2004, EN 13463-5: 2003 

Installation version 7 

Notified body: Baseefa. No 1180. Staden Lane, Buxton, Derbyshire SK17 9RZ, UK. 
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RU ,4eK1181381.01N 0 COOTBeTCTBNII 

Mbl, komnamim Grundfos, CO ecea OTBEITCIBBHHOCTb10 3BABOABM, 410 
'marmot - Hacocim S, Tunopa3mepoe 50-70, 7,5-155 KBT, K KOTO0b1M 

OTHOCKTCA ABIIHBR Aesnapaymm, coonsercrem cm/II/mum 
1pe6oBaHmam Cottera EBpocouo3a o6 yHilcONKBLOIN 3BKOHOABTellbliblX 
npeArnicaHma crpaH-HneHoe EC: - Matummoupoemme (98/37/EC) 

flpmmeHmswmecm craHAaprbi: EN ISO 12100-1: 2003, 
EN ISO 12100-2: 2003 H EN 809: 1998. - 3nerrpw4ecmme mawmmu Ana mccnnyaTaimm B npeAenax 
onpeAeneHHoro Attana3oHa 3Ha4eHHi% HanpsoKeHmn (73/23/E3C) 
DpmmeHmewmecm craHAaprim: EN 60204.1: 1997. - 3nerrpomarmwrman coamecrumocm (89/336/E3C) 
lipmmeHmeuntecm craHAaprbi: EN 61000-6-2: 1999 t1 EN 61000-6-3: 
2001. - ATEX 94/91EC 
rieACTEO1TellbH0 TOBbK0 Ann msAenma, paspeuierimbix Ann 
mcnoribsotiamas B norewtmanbmo B3pb1130003CHbIX yCJ101311AX, Ex II 2G, 
C maplimponori ATEX Ha cbmpmeHHoil Ta6nw4ke N Cerfil4INKBTOM 
(CBMOBTellbCTBOM) ninoeoa npoisepion EC. floApo6Han mHd3opmaimin 
npeAcmenema mote. 

SI Izjava o ustreznosti 
Mi, Grundfos, pod polno odgovornostjo izjavljamo, da so na8i izdelki 
S &pike velikosti 50-70, 7,5-155 kW, na katere se to izjava nana8a, v 
skladu z naslednjimi smernicami Sveta za izenadevanje pravnih predpisov 
drtav dlanic Evropske skupnosti: - Stroji (98/37/EG) 

Uporabljeni normi: EN ISO 12100-1: 2003, 
EN ISO 12100-2: 2003 in EN 809: 1998. 

Elektridne opreme, lzdelane za uporabo v okviru dolodenih meja 
napetosti (73/23/EWG) 
Uporabljena norma: EN 60204-1: 1997. - Elektromagnetne kompatibilnosti (89/336/EWG) 
Uporabljeni normi: EN 61000-6-2: 1999 in EN 61000-6-3: 2001. - ATEX 94/9/EG 
Velja samo za proizvode namenjene uporabi v potencialno 
eksplozivnih okoljih, Ex II 2G, opremljene z dodatno tipsko ploadico z 
ATEX odobritvijo in certifikatom EG o skladnosti tipa. Za ved informacij 
glejte spodaj. 

(3). Izjava o uskladenosti 
Mi, Grundfos, pod punom odgovornoadu izjavljujemo, da su nail proizvodi 
S crpke, velidine 50-70, 7,5-155 kW, na koje se ova izjava odnosi, u skladu 
s odredbama Komisije za izjednadavanje pravnih propisa drtava dlanica 
Europske zajednice vezano za: - Strojevi (98/37/EZ) 

koriatene norme: EN ISO 12100-1: 2003, EN ISO 12100-2: 2003 i 

EN 809: 1998. - Elektridni pogonski uredaji za uporabu unutar odredenlh granica 
napona (73/23/EEZ) 
kori8tena norma: EN 60204-1: 1997. - Elektromagnetska kompatibilnost (89/336/EEZ) 
koriatene norme: EN 61000-6-2: 1999 i EN 61000-6-3: 2001. - ATEX 94/9/EZ 
Odnosi se samo na proizvode namijenjene uporabi u potencijalno 
eksplozivnom okrutju, Ex II 2G, opremljene s dodatnom ATEX 
plodicom i certifikatom EZ o ispitivanju. Ville informacija potratite nice 
u tekstu. 

Izjava o konformitetu 
Mi, Grundfos, pod punom odgovornottu izjavljujemo, da su na8i proizvodi 
S pumpe, velidine 50-70, 7,5-155 kW, na koje se ova izjava odnosi, u 
skladu sa direktivama Saveta za izjednadavanje pravnih propisa drtava 
dlanica Evropske zajednice vezano za: 

maalne (98/37/EG) 
koriadeni standardi: EN ISO 12100-1: 2003, EN ISO 12100-2: 2003 i 

EN 809: 1998. - elektridna oprema razvijena za korladenje unutar odredenlh 
naponskih granlca (73/23/EWG) 
koriadeni standardi: EN 60204-1: 1997. - elektromagnetna kompatibilnost (89/336/EWG) 
koriadeni standardi: EN 61000-6-2: 1999 i EN 61000-6-3: 2001. - ATEX 94/9/EG 
primenjuje se samo na proizvode namenjene upotrebi u potencijalno 
eksplozivnim okolinama, Ex II 2G, opremljene sa dodatnom ATEX 
plodicom i EG-tip ispitnim sertifikatom. Vise informacija potratite u 
tekstu dole. 

0 Declaratie de conformitate 
Noi Grundfos declare m Cu intreaga responsabilitate c3 pompele S, 
game 50-70, 7,5-155 kW, la care se refera aceasta declaratie sunt in 
conformitate cu Directivele Consiliului la legile apropiate ale Statelor 
Membre CE referitoare la: - Utilaj (98/37/CE) 

Standarde aplicate: EN ISO 12100-1: 2003, EN ISO 12100-2: 2003 si 
EN 809: 1998. - Echipament electric proiectat pentru a fi folosit In anumite limits 
de tensiune (73/23/CEE) 
Standard aplicat: EN 60204-1: 1997. - Compatibilitatea electromagnetica (89/33610EE) 
Standarde aplicate: EN 61000-6-2: 1999 si EN 61000-6-3: 2001. - ATEX 94/9/CE 
Se aplica doar produselor care se pot folosi in medii cu potential 
explozibil, Ex II 2G, sunt contin placula separate de certificare ATEX 
certificat de examinare de tip CE. Mai multe inforrnatii, vezi mai jos. 

C4) Xteknapaurm 3a c.bo-reercreme 
Hite, clatipma Grundfos, 3anamsame C mbnHa arroeopHocr, 4e nommrre 
moAen S, Tunopamepti 50-70, 7,5-155 kW, 3a K04110 ce omacm 
HacromuiaTa AeKnapaumm, orroeapwr Ha cnemmre yxasaHmst Ha Cbaera sa 
yextHakamaaHe Ha npaaHwre pa3nopeA6m Ha Abp)KaBWre 40BHKII EO: - Mawmtim (98/37/E0) 

lipmnomemm Hopmm: EN ISO 12100-1: 2003, EN ISO 12100-2: 2003 II 
EN 809: 1998. - Eneit-rpwiecicm mammal H cloplacemma sa ynoTpe6a B pamorre Ha 
onpeAeneHH rpaHHLH Ha Hanpexcetme Ha OBOKTp1148CKIIR TOK 
(73/23/ENO) 
flpmnomema Hopma: EN 60204-1: 1997. - EnerrpomarmeniHma BOHOCI4MOCT (89/336/ENO) 
ilminomemt Hopmw EN 61000-6-2: 1999 H EN 61000-6-3: 2001. - ATEX 94/9/E0 
flpinnommmit camo sa npoAram, npeAmasHaverim sa Kano:mama B 

noTemmanHo EmpHsoonamm cpeAtt, mac Ex II 2G, AOCTaBeHIA C ATEX 
CepT114:41KaT N EO. CepritcOmsai sa msnicraHme. 

Range Certificate No Standards used 

50 Baseefa 02ATEX0203X 

54 Baseefa 02ATEX0206X 

58 Baseefa 02ATEX0200X EN 50014: 1997, EN 50018: 2000, EN 13463-1: 2001, prEN 13463-5: 2002 

62 Baseefa 02ATEX0201X 

70 Baseefa 02ATEX0202X 

70' Baseefa 06ATEX0002X 
EN 60079-0: 2004, EN 13463-1: 2001, EN 13463-6: 2005 
EN 60079-1: 2004, EN 13463-5: 2003 

Installation version 7 

Notified body: Baseefa. No 1180. Staden Lane, Buxton, Derbyshire SK17 9RZ, UK. 
Manufacturer: Oy GRUNDFOS Environment Finland Ab, Kaivokselantie 3-5, Vantaa, Finland. 

4 

Axis PlaceLarapinta SPS SP315 Electrical Switchboard OM Manual

Q-Pulse Id TMS775 Active 29/01/2014 Page 9 of 540



 

0 Prohla§eni o konformite 
My Grundfos prehlasujeme na svou pinou odpovednost, to vjrrobky 
derpadla S, rady 50-70, 7,5-155 kW, na net se toto prohlatenlvztahuje, 
jsou v souladu s ustanovenimi smernice Rady pro sbilteni pravnich 
predpis0 6Ienslojch stab) Evropskeho spoletenstvi v oblastech: - strojirenstvi (98/37/EG) 

poufite normy: EN ISO 12100-1: 2003, EN ISO 12100-2: 2003 a 
EN 809: 1998. - provozovani spotfebitO s toleranci napOti (73/23/EWG) 
poutita norma: EN 60204-1: 1997. - elektromagneticka kompatibilita (89/336/EWG) 
poutite normy: EN 61000-6-2: 1999 a EN 61000-6-3: 2001. - ATEX 94/91EG 
plat( pouze pro vccrobky urtene pro poutiti v potencionalne virbanem 
prostredl, Ex II 2G, opatfene samostatqm typovirm 5titkem s 
oznatenfm ATEX a certifikatem o zkou5ce typu EG. DaI51 informace 
jsou uvedeny nfte. 

o() Prehlasenie o konfomiite 
My Grundfos prehlasujeme na svoju pine, zodpovednost, to terpadla S, 
rady 50-70, 7,5-155 kW, na ktore sa toto prehlasenie vztahuje, sU v s6lade 
s ustanoverOm smernice Rady pre zbiftenie pravnych predpisov denskjrch 
5tatov Eur6pskeho spolotenstva v oblastiach: - Strojne zariadenia (98/37/EG) 

Poutite normy: EN ISO 12100-1: 2003, EN ISO 12100-2: 2003 a 
EN 809: 1998. - Prevadzkovanie elektrotechnickych zariadeni v ramci urditych 
napafovych tolerancii (73123/EWG) 
Poutita norma: EN 60204-1: 1997. - Elektromagneticka kompatibilita (89/336/EWG) 
Poutite normy: EN 61000-6-2: 1999 a EN 61000-6-3: 2001. - ATEX 94/9/EG 
Plati iba pre vlirobky urtene pre poutitie v potencialne virbu5nom 
prostredl, Ex II 2G, vybavene samostatn9m typovjm 5fitkom s 
oznatenlm ATEX a certifikatom o slolAke typu EG. Dal5ie informacie 
sir uvedeny nit5ie. 

® Uygunluk Beyannamesi 
Grundfos olarak bu beyannameye konu olan S pompaiann, 50-70 Odin 
arallginin, 7,5-155 kW, AB Uyesi Ulkelerin kanunlarinr birbirine yaklastrma 
Ozerine Konsey direktifleriyle uyumlu oldu§unun yalnizca bizim 
sorumfulu§umuz altinda oldu§unu beyan ederiz. - Makina (98/37/EC) 

Kullanrlan standartlar: EN ISO 12100-1: 2003, EN ISO 12100-2: 2003 
ye EN 809: 1998. - Belli voltaj sinularinda kullanilmak Uzere Uretilmi8 elektrik - 
donanimr(73/23/EEC) 
Kullanrlan standartlar: EN 60204-1: 1997. - Elektromanyetik uyumluluk (89/336/EEC) 
Kullanrlan standartlar: EN 61000-6-2: 1999 ve EN 61000-6-3: 2001. - ATEX 9419/EC 
Potansiyel patlayrcr ortamlarda kullanilan, Orn. II 2G, uzere parcali 
olarak ATEX onay etiketi ye EC tip muayene sertifikasi 
verilebilmektedir. Ayrintrir bilgi icin, bkz. asa§rda. 

EE Vastavuse deklaratsioon 
Meie Grundfos deklareerime enda ainuvastutusel, et S pumbed, 
suurusklass 50-70, 7,5-155 kW, mida kaesolev juhend kasitleb, on 
vastavuses EL naukogu Direktiividega EMU liikmesriikide seaduste 
Ohitamise kohta, mis kasitlevad: - Masinad (98/37/EC) 

Kasutatud standardit: EN ISO 12100-1: 2003, EN ISO 12100-2: 2003 
ja EN 809: 1998. 

Madalapinge=elektriseadmed (73/23/EEC) - 
Kasutatud standardit: EN 60204-1: 1997. - Elektrimagnetilist Uhilduvust (89/336/EEC) , 
Kasutatud standardit: EN 61000-6-2: 1999 ja EN 61000-6-3: 2001. - ATEX 94/9/EC 
Kehtib ainult toodetele, mis on maeldud kasutamiseks potentsiaalselt 
plahvatusohtlikus keskkonnas, Ex II 2G, varustatud eraldi ATEX 
tunnustuse andmesildiga ja EC-t0Upi kontrollsertifikaadiga. 
Taiendav info, vaata alla. 

Bjerringbro, 15th January 2007 

Peter Jungklas Nybo 
Technical Manager 

Range Certificate No Standards used 

50 Baseefa 02ATEX0203X 

54 Baseefa 02ATEX0206X 

58 Baseefa 02ATEX0200X EN 50014: 1997, EN 50018: 2000, EN 13463-1: 2001, prEN 13463-5: 2002 

62 Baseefa 02ATEX0201X 

70 Baseefa 02ATEX0202X 

70 Baseefa 06ATEX0002X 
EN 60079-0: 2004, EN 13463-1: 2001, EN 13463-6: 2005 
EN 60079-1: 2004, EN 13463-5: 2003 

* Installation version 7 

Notified body: Baseefa. No 1180. Staden Lane, Buxton, Derbyshire SK17 9RZ, UK. 
Manufacturer: Oy GRUNDFOS Environment Finland Ab, Kaivokselantie 3-5, Vantaa, Finland. 

5 

Axis PlaceLarapinta SPS SP315 Electrical Switchboard OM Manual

Q-Pulse Id TMS775 Active 29/01/2014 Page 10 of 540



 

S pumps, ranges 50 - 70 
S1, S2, S3, SA, SV 
7.5 - 155 kW 

Installation and operating instructions 8 

Montage- and Betriebsanleitung 20 

Notice d'installation et d'entretien 34 

Istruzioni di installazione e funzionamento 47 

Instrucciones de instalacion y funcionamiento 60 

Instrugoes de instalagao e funcionamento 73 

05riyiEs El/Kau:ft:mans Kai AEITOUpyiac 86 

Installatie- en bedieningsinstructies 99 

Monterings- och driftsinstruktion 111 

Asennus- ja kayttoohjeet 123 

Monterings- og driftsinstruktion 136 

lnstrukcja montaiu i eksploatacji 148 

PyKOBOIACTBO no mowramcy N 3Kcnnya-rawm 162 

Navodila za montao in obratovanje 178 

Montane i pogonske upute 192 

Uputstvo za montau i upotrebu 206 

Instructiuni de instalare utilizare 219 

YrrtaBaHe 3a moErramc N eiccnnoaTaumsi 232 

Montani a provozni navod 246 

Navod na monta a prevadzku 260 

Montaj ye kullanim kilavuzu 274 

Paigaldus- ja kasutusjuhend 288 

7 

Axis PlaceLarapinta SPS SP315 Electrical Switchboard OM Manual

Q-Pulse Id TMS775 Active 29/01/2014 Page 11 of 540



CONTENTS 
Page 

1. General description 8 
1.1 Applications 8 
1.2 Operating conditions 8 

1.3 Sound pressure level 8 
1.4 Type key 9 
1.5 Nameplates 10 

2. Safety 10 

3. Transportation and storage 11 

4. Installation 11 

4.1 Submerged installation on auto-coupling 12 
4.2 Dry installation 12 
4.3 Submerged installation, portable 12 
4.4 Vertical column installation 13 
4.5 Pump controller 13 
4.6 Thermal switches 13 
4.7 Moisture switches 13 
4.8 Thermistors 13 
4.9 Pt100 temperature sensor 13 
4.10 WIO sensor 14 
4.11 Fitting the WIO sensor 14 

5. Electrical data 14 
5.1 Sensor signals 14 

6. Electrical connection 14 

7. Start-up 14 
7.1 Checking the direction of rotation 15 

8. Maintenance and service 15 
8.1 Oil check and oil change 15 
8.2 Inspection and adjustment of impeller clearance 16 
8.3 Explosion-proof S1, S2, S3 and SV pumps 17 
8.4 Contaminated pumps 17 

9. Fault finding chart 18 

10. Disposal 19 

Before beginning installation procedures, these 
installation and operating instructions should be 
studied carefully. The installation and operation 
should also be in accordance with local regulations 
and accepted codes of good practice. 

1. General description 
This booklet includes instructions for installation, operation and 
maintenance of Grundfos submersible wastewater pumps, types 
51, S2, S3, SA and SV, fitted with motors of 7.5 to 155 kW. 

The booklet also includes specific instructions for the explosion- 
proof pumps. 

1.1 Applications 
The S1, S2, S3, SA and SV pumps are designed for the pumping 
of wastewater in a wide range of municipal, private and industrial 
applications. 

Depending on version, the pumps can be used for submerged or 
dry installation. 

Maximum solids size: 145 mm. 

1.1.1 Potentially explosive environments 
In potentially explosive environments, the explosion-proof S1, S2, 
S3 and SV pumps must be used, see 1.5.1 Ex certification and 
classification and 8.3 Explosion-proof S1, S2, S3 and SV pumps. 
Note: The explosion classification of the pump is EEx dlIB T3 or 
EEx dlIB T4. The installation must in each individual case be 
approved by the local fire-fighting authorities. 

8 

1.2 Operating conditions 

1.2.1 pH value 

All pumps can be used for pumping liquids with a pH value 
between 4 and 10. 

1.2.2 Liquid temperature 

0°C to +40°C. 

1.2.3 Ambient temperature 

-20°C to +40°C. 

1.2.4 Density and viscosity of pumped liquid 
Maximum density: 1000 kg/ms. 

Maximum kinematic viscosity: 1 mm2/s (1 cSt). 

Note: When pumping liquids with a density and/or a kinematic 
viscosity higher than the values stated above, motors with corre- 
spondingly higher outputs must be used. 

1.2.5 Level of pumped liquid 
In the case of submerged pump installation, the lowest stop level 
must always be above the pump housing. 

The pump must always be filled with the liquid to be 
pumped. 

An additional level switch must be installed to ensure 
that the pump is stopped in case the stop level switch 
is not operating. 

To ensure adequate cooling of the motor during operation, the fol- 
lowing minimum requirements must be met: 

Versions 1 and 4: 
The pump must always be covered by the pumped liquid to the 
middle of the motor. 

Versions 2 and 5: 
The pump housing must always be covered by the pumped liq- 
uid. 

Versions 3 and 6: 
No special requirements. 

Version 7: 
The liquid level must be at least 350 mm above the pump inlet, 
see fig. 7. 

1.2.6 Operating mode 

The pumps are designed for continuous operation or for intermit- 
tent operation with the maximum number of starts per hour stated 
in the table below: 

Motor size Starts per hour 

7.5 - 21.0 kW, 2- and 4-pole 20 

15.0 kW, 12-pole 
16.0 kW, 6-pole 
22.0 - 155 kW 

15 

1.2.7 Enclosure class 

IEC IP 68. 

1.3 Sound pressure level 
The sound pressure level of the pump is lower than the limiting 
values stated in the EC Council Directive 98/37/EC relating to 
machinery. 
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1.4 Type key 
All S1, S2, S3, SA and SV pumps described in this booklet are identified by the type code stated in the confirmation of order and other 
documentation supplied with the pump. The code consists of 14 items as shown in the table below. 
Please note that the pump types described in this booklet are not necessarily available in all variants. The shaded code items are stated 
on the pump nameplate. 

17 1 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

Code item Description 

1. Pump type 

2. Impeller type 

S Grundfos submersible wastewater pumps, type S 

1 Single-channel 

2 Two-channel 

3 Three-channel 

SuperVortex 
A Axial 

3. Motor specification [ ] Standard, not certified 

X Explosion-proof motor 
A In conformity with the ATEX directive 

4. Motor power 

5. Motor pole number 
_ 

Motor power in kW 

Motor speed at 

50 Hz 60 Hz 
mirrl 

2 2-pole 3000 3600 

4 4-pole 1500 1800 

6 6-pole 1000 1200 

8 8-pole 750 900 

10 10-pole 600 720 

12 12-pole 500 600 

6. Pump generation 1st generation 

A 2nd generation 

3rd generation, etc. 

The generation code distinguishes between structurally different pumps which have the same 
power rating 

7. Head No classification 

E Extra-low 

L Low 

M Medium 

H High 

S Super-high 

8. Installation version 1 Submerged installation on auto-coupling 

2 Submerged installation on auto-coupling. Pump with cooling jacket. 

3 Vertical dry installation with base stand. Pump with cooling jacket. 

4 Submerged installation, portable 

5 Submerged installation, portable. Pump with cooling jacket. 

6 Horizontal dry installation with base stand and bracket. Pump with cooling jacket. 

7 Vertical column installation 

9. Interchangeability The letter (A, B, C...) indicates the interchangeability of parts between otherwise identical pumps. 
Pumps with no or the same letter have full interchangeability of parts and use the same spare 
parts catalogue. 

10.Number of phases (1 Three-phase 

11. Frequency 5 50 Hz 

6 60 Hz 

12.Voltage and starting 50 Hz 

01 400 V, DOL 
11 400 V, star-delta 
02 230 V, DOL 

12 230 V, star-delta 

03 415 V, DOL 

13 415 V, star-delta 

04 500 V, DOL 

14 500 V, star-delta 
06 690 V, DOL 

60 Hz 

01 460 V, DOL 

11 460 V, star-delta 

03 500 V, DOL 

13 500 V, star-delta 

05 380 V, DOL 

15 380 V, star-delta 

07 220 V, DOL 

17 220 V, star-delta 

13.Special equipment U Flanges sized according to ANSI specifications 

14.Non-standard parts 2 See confirmation of order for further details 
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1.5 Nameplates 
All pumps can be identified by means of the nameplate on the 
motor top cover, see fig. 1. If the nameplate is missing or dam- 
aged, the pump can be identified by the serial number stamped 
under the nameplate. 

2 

3 

5 

7 

9 

10 

13 

14 

16 

0 / 0 CEGRILINIDIFOSv. 

18 

Type: 

Prod. No: 
No: Tmax: °C 
Hmax: m Qmax: I/s- 

V 20 m IP68 
Iy....1:)tor:- - HzIn: min-1 

VA A 
. V Y A 
P1: kW P2: kW 
Cosc,o: Insul.class: 
P1: wt: kg- 

U- 

96066955 

Fig. 1 Pump nameplate 

6 

8 

11 

12 

15 

17 - 19 

Pos. Description 

1 Type designation 

2 SAP code 

3 Serial number 

4 Maximum liquid temperature 

5 Maximum head 

6 Maximum flow 

7 Maximum installation depth 

8 Enclosure class 

9 Number of phases 

10 Frequency 

11 Rated speed 

12 Voltage/current, delta connection 

13 Voltage/current, star connection 

14 Power input 

15 Shaft power 

16 Power factor 

17 Insulation class 

18 Production code, year/week 

19 Weight of the pump 

10 

1.5.1 Ex certification and classification 
Explosion-proof pumps have been approved by Baseefa (2001) 
Ltd. in conformity with the essential health and safety require- 
ments relating to the design and construction of equipment 
intended for use in potentially explosive atmospheres given in 
Annex II to the Council Directive 94/9/EC (ATEX). 

The certified pumps (Ex-pumps) are supplied with an approval 
plate fixed in the visible place close to the nameplate. 

Fig. 2 shows the approval plates for the pumps equipped option- 
ally with the motors classified to T3 or T4 temperature class. 

'O 
CE 

CE 1180g 112 G 

EEx dlIB T3 
clIB T4 

Baseefa 

Type: 

No. 

PC 

CIS t% , 

Cautions] 

Do not open while energized 

Cable temp. may exceed 70'C 

IZZ 32581 ouseal 

GRUINICW05 AO% 

CE CE 1180g 112G 
EEx dila T4 
clIB T4 

Baseefa 

Type: 

No. 

PC 

5 

Cautions! 

Do not open while energized .8 

Cable temp. may exceed 70'C 
Do not open when an explosive 

gas atmosphere Is present. 

IZZ 325/4 9649E650 0 
Fig. 2 Nameplates of explosion-proof pumps, T3 and T4 clas- 

sification. 

The approval plate gives the following details: 

CE CE mark. 

1180 Number of Quality Assurance notified body. 

EU ex-symbol. 

II Equipment group (II = non-mining). 
2 Equipment category (high protection). 
G Type of explosive atmosphere. 

EEx Motor explosion-proof according to European standard. 
d Motor withstands explosion pressure. 
IIB Gas Group. 

T3 Maximum surface temperature of the motor is 200°C. 
T4 Maximum surface temperature of the motor is 135°C. 
c Constructional safety. 

Baseefa Certificate number. 
No. HA. 

PC Production code. 

2. Safety 

Pump installation in pits must be carried out by spe- 
cially trained persons. 

Persons should not enter the installation area when 
an explosive atmosphere is present. 

For safety reasons, all work in pits must be supervised by a per- 
son outside the pump pit. 

Pits for submersible wastewater pumps contain wastewater with 
toxic and/or disease-causing substances. Therefore, all persons 
involved must wear appropriate personal protective equipment 
and clothing and all work on and near the pump must be carried 
out under strict observance of the hygiene regulations in force. 
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3. Transportation and storage 
The pump is supplied from the factory in proper packing in which 
it should remain until it is to be installed. 
Make sure that the pump cannot roll or fall over. 

All lifting equipment must be rated for the purpose and checked 
for damages before any attempts are made to lift the pump. The 
lifting equipment rating must under no circumstances be 
exceeded. The pump weight is stated on the pump nameplate. 

Always lift the pump by its lifting bracket or by means 
of a fork-lift truck, never by means of the motor cable 
or the hose/pipe. 

Note: Do not remove the protection from the free end of the sup- 
ply cable until the electrical connections are to be made. The free 
cable end must never be exposed to moisture or water, whether it 
is protected or not. Non-compliance may involve the risk of dam- 
age to the motor. 

For long periods of storage, the pump must be protected against 
moisture and heat. 

Storage temperature: -30°C to +60°C. 

After a long period of storage, the pump should be inspected 
before it is put into operation. Make sure that the impeller can 
rotate freely. Pay special attention to the condition of the shaft 
seals and the cable entry. 

4. Installation 
The loose nameplate supplied with the pump should be fixed at 
the installation site. 

All safety regulations must be observed at the installation site, 
e.g. the use of blowers for fresh-air supply to the pit. 

Do not put your hands or any tool into the pump suc- 
tion or discharge port after the pump has been con- 
nected to the electricity supply, unless the pump has 
been switched off by removing the fuses or switching 
off the mains switch. It must be ensured that the elec- 
tricity supply cannot be accidentally switched on. 

Prior to installation, check the oil level in the oil chamber, see 
8.1 Oil check and oil change. 

The S1, S2, S3, SA and SV pumps are designed for various 
installation versions. 

Figures 3 to 7 show the possible installation versions. 

Versions 1 and 2: 
Submerged installation on auto-coupling 

Fig. 3 

Permanent installation in pit. The pump can easily be pulled out 
and lowered into the pit by means of the guide rails. 
The liquid level can be set lower for version 2 than for version 1. 

Version 3: 
Vertical dry installation with base stand 

Fig. 4 

Permanent installation in a pump room. The pump is bolted to the 
suction and discharge pipes by means of flange connections. 
Pumps with DN 500 or DN 600 flange are to be installed on a con- 
crete foundation (see the above figure to the right). 

Versions 4 and 5: 
Submerged Installation, portable 

Fig. 5 

For portable use in pit or temporary installation. 
The liquid level can be set lower for version 5 than for version 4. 

Version 6: 
Horizontal dry installation with base stand and bracket 

0, 0, 0 0, 0, 0, 0, 0, 
0, 0, 0, 00 0, 0, 00 

Fig. 6 

Permanent installation in a pump room. The pump is bolted to the 
suction and discharge pipes by means of flange connections. 

11 

Axis PlaceLarapinta SPS SP315 Electrical Switchboard OM Manual

Q-Pulse Id TMS775 Active 29/01/2014 Page 15 of 540



Version 7: 
Vertical column installation 

Fig. 7 

Vertical column installation in steel pipe or concrete shaft. 

4.1 Submerged installation on auto-coupling 
Pumps for permanent installation can be installed on a stationary 
auto-coupling and operated completely or partially submerged in 
the pumped liquid. 

1. Drill mounting holes for the guide rail bracket on the inside of 
the pit and fasten the guide rail bracket provisionally with two 
screws. 

2. Place the auto-coupling base unit on the bottom of the pit. 
Use a plumb line to establish the correct positioning. Fasten 
the auto-coupling with expansion bolts. If the bottom of the pit 
is uneven, the auto-coupling base unit must be supported so 
that it is level when being fastened. 

3. Assemble the discharge pipe in accordance with the generally 
accepted procedures and without exposing the pipe to distor- 
tion or tension. 

4. Insert the guide rails into the rings of the auto-coupling base 
unit and adjust the length of the rails accurately to the guide 
rail bracket at the top of the pit. 

5. Unscrew the provisionally fastened guide rail bracket. Insert 
the expansion dowels into the guide rails. Fasten the guide 
rail bracket on the inside of the pit. Tighten the bolts in the 
expansion dowels. 

6. Clean out debris from the pit before lowering the pump into 
the pit. 

7. Fit the guide claw to the pump. 

8. Slide the guide claw of the pump between the guide rails and 
lower the pump into the pit by means of a chain secured to the 
lifting bracket of the pump. When the pump reaches the auto- 
coupling base unit, the pump will automatically connect tightly. 

9. Hang up the end of the chain on a suitable hook at the top of 
the pit and in such a way that the chain cannot come into con- 
tact with the pump housing. 

10. Adjust the length of the motor cable by coiling it up on a relief 
fitting to ensure that the cable is not damaged during opera- 
tion. Fasten the relief fitting to a suitable hook at the top of the 
pit. Make sure that the cables are not sharply bent or pinched. 

11. Connect the motor cable and the monitoring cable, if any. 

Note: The end of the cable must not be submerged, as water may 
penetrate through the cable into the motor. 
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4.2 Dry installation 
Pumps in dry installation are installed permanently in a pump 
MOM. 

The pump motor is enclosed and watertight and will not be dam- 
aged if the installation site is flooded with water. 
1. Mark and drill mounting holes in the concrete floor/concrete 

foundation. 

2. Fit the bracket or base stand to the pump. 

3. Fasten the pump with expansion bolts. 

4. Check that the pump is vertical/horizontal. 
In order to facilitate service on the pump, isolating valves should 
be fitted on either side of the pump. 

5. Fit the suction and discharge pipes and isolating valves, if 
used, and ensure that the pump is not stressed by the pipe- 
work. 

6. Adjust the length of the motor cable by coiling it up on a relief 
fitting to ensure that the cable is not damaged during opera- 
tion. Fasten the relief fitting to a suitable hook. Make sure that 
the cables are not sharply bent or pinched. 

7. Connect the motor cable and the monitoring cable, if any. 

Note: It is recommended to use a reducer between the suction 
pipe and the pump in horizontal installations. The reducer must 
be of the eccentric type and must be installed so that the straight 
edge is pointing upwards. In this way, the accumulation of air in 
the suction pipe is avoided and the risk of disturbance of opera- 
tion is eliminated, see fig. 8. 

Reducer of the eccentric type 

Fig. 8 

4.3 Submerged installation, portable 
1. Fit the ring stand to the pump suction flange. 
2. Fit a 90° elbow to the pump discharge port and connect the 

discharge pipe/hose. 

If a hose is used, make sure that the hose does not buckle and 
that the inside diameter matches that of the discharge port. 
3. Lower the pump into the liquid by means of a chain secured to 

the lifting bracket of the pump. It is recommended to place the 
pump on a plane, solid foundation. Make sure that the pump is 
hanging from the chain and not the cable. 

4. Hang up the end of the chain on a suitable hook at the top of 
the pit and in such a way that the chain cannot come into con- 
tact with the pump housing. 

5. Adjust the length of the motor cable by coiling it up on a relief 
fitting to ensure that the cable is not damaged during opera- 
tion. Fasten the relief fitting to a suitable hook. Make sure that 
the cables are not sharply bent or pinched. 

6. Connect the motor cable and the monitoring cable, if any. 
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4.4 Vertical column installation 
1. Weld the ring stand supplied with the pump onto the lower 

opening of the riser pipe or concrete it into place at the lower 
opening of the concrete shaft. 

2. Fasten a chain to the lifting bracket and uncoil the supply 
cable. 

3. When the ring stand has been positioned in the right place, 
lower the pump into place in the pump shaft. Make sure that 
the 0-ring seal is positioned correctly in the groove on the out- 
side of the pump housing. Three guide pins on the ring stand 
will guide the pump into the right position and prevent it from 
tuming in the seat when running. 

4. Hang up the end of the chain on a suitable hook at the top of 
the pit and in such a way that the chain cannot come into con- 
tact with the pump housing. 

5. Adjust the length of the motor cable by coiling it up on a relief 
fitting to ensure that the cable is not damaged during opera- 
tion. Fasten the relief fitting to a suitable hook. Make sure that 
the cables are not sharply bent or pinched. 

6. Connect the motor cable and the monitoring cable, if any. 

4.5 Pump controller 
The S1, S2, S3, SA and SV pumps can be connected to a sepa- 
rate Grundfos pump controller for level control, which is available 
as an accessory: 

type LC for one-pump installations and 

type LCD for two-pump installations. 

Depending on application, different types of level control equip- 
ment can be used. 

The LC controller is fitted with two or three level switches: 
Two for start and stop of pump. The third level switch, which is 
optional, is for high-level alarm. 

The LCD controller is fitted with three or four level switches: 
One for common stop and two for start of the pumps. The fourth 
level switch, which is optional, is for high-level alarm. 

When installing the level switches, the following points should be 
observed: 

1. To prevent air intake and vibrations in submerged pumps, the 
stop level switch must be fitted in such a way that the pump 
is stopped before the liquid level is lowered below the top of 
the pump housing. 
As a principal rule for pumps in dry installation, the lowest stop 
level must be at least 20 cm above the opening of the suction 
pipe, see fig. 8. 

2. The start level switch should be installed in such a way that 
the pump is started at the required level; however, the pump 
must always be started before the liquid level reaches the bot- 
tom inlet pipe to the pit. 

3. The high-level alarm switch, if installed, should always be 
installed about 10 cm above the start level switch; however, 
alarm must always be given before the liquid level reaches the 
inlet pipe to the pit. 

Note: The pump controller must not be installed in potentially 
explosive environments. 

Pumps installed in potentially explosive atmosphere 
must always be filled with the liquid to be pumped. 

An additional level switch must be installed to ensure 
that the pump is stopped in case the stop level switch 
is not operating. 

4.6 Thermal switches 
Three bimetallic thermal switches are built into the stator wind- 
ings, and a contact will open in case of overtemperature, i.e. 
150°C. 

The supply voltage to the thermal switches must be 12-230 VAC. 

The thermal switches are connected to the monitoring cable, see 
6. Electrical connection, and must be connected to the safety cir- 
cuit of the separate pump controller. 

Note: The motor starter of the pump controller must include a cir- 
cuit which automatically disconnects the electricity supply in case 
the protective circuit for the pump is opened. 

The installer/user should provide an automatic device 
which disconnets the electricity supply in case the 
thermal switches or the moisture switches are not 
operating. 

4.7 Moisture switches 
Non-explosion-proof pumps have one moisture switch, which is 
fitted in the chamber below the motor top cover. 
Explosion-proof pumps have two moisture switches connected 
in series, which are fitted in the chamber below the motor top 
cover. 

The moisture switch is non-reversing and must be replaced after 
use. 

The moisture switches are connected in series with the thermal 
switches and connected to the monitoring cable, see 6. Electrical 
connection, and must be connected to the safety circuit of the 
separate pump controller. 

Note: The motor starter of the pump controller must include a cir- 
cuit which automatically disconnects the electricity supply in case 
the protective circuit for the pump is opened. 

4.8 Thermistors 
Thermistors are available as accessories._ 

The thermistors are used for the monitoring of bearing and stator 
temperatures instead of thermal switches and must be connected 
to the thermistor relay in the control cabinet. 

The following limit temperatures are used: 

90°C - alarm for bearing temperature. 

130°C - pump stop caused by high bearing temperature. 

150°C - pump stop caused by high stator temperature. 
At room temperature, the thermistor resistance is approx. 100 

The bearing temperature monitoring is not available 
in explosion-proof pumps. 

4.8.1 Checking after installation of pump 

1. Using a multimeter, check whether the circuit resistance is 
< 150 f2/ thermistor. 

2. Using a multimeter, check whether the insulation between cir- 
cuit and stator housing within the highest range is outside the 
scale (not measurable °°). 

3. Carry out similar measurements at the end of the supply 
cable. 

4.9 Pt100 temperature sensor 
The Pt100 temperature sensor is available as an accessory. 

The Pt100 sensor is primarily used for the monitoring of bearing 
temperature, but it can also be used in the stator. 

The sensor resistance is 

100 SI at 0°C, 

138.5 SI at 100°C and 

approx. 108 0 at room temperature. 

The Pt100 is not available for explosion-proof pumps. 

4.9.1 Checking after installation of pump 

1. Using a multimeter, check whether the resistance at room tem- 
perature is approx. 108 

2. Using a multimeter, check whether the insulation between cir- 
cuit and stator housing within the highest range is outside the 
scale (not measurable 

3. Carry out similar measurements at the end of the supply 
cable. 

4. During pump check, the Pt100 sensor must be connected to a 

recording device. 
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4.10 WIO sensor 
The WIO sensor is available as an accessory for pumps with 
motor sizes of 5.5 to 21 kW. 

The sensor measures the water content in the oil chamber. 

The sensor consists of a plate capacitor which is immersed in the 
oil and measures the electronic circuit, emitting a 4-20 mA pro- 
portional current signal. Connect the WIO sensor as described in 
the instruction for the WIO sensor (96591899). 

4.11 Fitting the WIO sensor 
The WIO sensor is to be fitted in the filling hole of the oil chamber 
instead of the oil screw. 

1. Remove the oil screw. 

2. Push the sensor into the oil filling hole. 

3. Push the sensor to a suitable depth in the oil chamber without 
letting it touch the rotating parts, but so deep that the sensor is 
completely covered by the oil. Recommended inserting depths 
for different pump types appear from the table below. 

4. Screw the bush into the thread for the oil screw. 

Note: Before refitting after oil change, the WIO sensor must be 
cleaned with white spirit (mineral turpentine). 

D 
L 

Fig. 9 Dimensions of WIO sensor 

Motor size Inserting depths 
L (mm] 

5.5 - 12.5 kW 80 

13.5 - 21 kW 90 

5. Electrical data 

Input voltage: 

Output current: 

12 - 24 VDC 

3.4 - 22 mA 

Power consumption: 0.6 W 

Ambient temperature: 0 to 70°C 

5.1 Sensor signals 

4 - 20 mA = 
0- 20% water in oil 
Accuracy better than 2% 

22 mA 
Warning: 
Water content far outside measuring range 

3.5 mA = 
Alarm: 
Air in the oil chamber 

Note: The sensor signal is only valid when oil and water is mixed 
(when the pump is running). 

6. Electrical connection 
The electrical connection should be carried out in accordance 
with local regulations. 

The supply voltage and frequency are marked on the pump 
nameplate. 

The voltage tolerance must be within ±5% of the rated voltage. 
Make sure that the motor is suitable for the electricity supply 
available at the installation site. 
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The pump must be connected to an external mains 
switch with a contact separation of at least 3 mm in 
each pole. 

The pump must be connected to a motor starter. 

The wiring diagrams for direct-on-line starting and star-delta start- 
ing are shown in fig. 10 and fig. 11, respectively. 

P1 and P2 are connected in series with the thermal switches and 
the moisture switches. 

Direct-on-line 
starting 

Fig. 10 

Star-delta starting 

Fig. 11 

The top cover of explosion-proof pumps is provided 
with an external earth terminal to ensure the connec- 
tion to earth. The electrical installation must include 
an external connection from this terminal to earth. 
The earth wire must fulfil all electrical safety regula- 
tions in force. 

Cross section of phase 
Minimum cross section wire (S) of the 

of earth wire installation [mm'] [mml 

S 516 

16 < S 535 16 

S > 35 0.5 'S, max. 70 

Before installation and the first start-up of the pump, 
the cable condition should be checked visually to 
avoid short circuits. 

7. Start-up 

Before manual starting or changeover to automatic 
control, make sure that no persons are working on or 
near the pump. 

Proceed as follows: 

1. Remove the fuses or switch off the mains switch. 
2. Check the oil level in the oil chamber. See 8.1 Oil check and 

oil change. 

3. Check whether the impeller can rotate freely. 
4. Check whether the monitoring units, if used, are operating 

satisfactorily. 
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5. Make sure that the pump is submerged in the liquid. 
For pumps in dry installation, it must be ensured that there is 
liquid in the pit. 

Make sure that the pump has been filled with the liq- 
uid to be pumped. 
Pumps in dry installation must be vented by means of 
the vent plug in the pump housing. 

6. Open the isolating valves, if fitted. 
7. Check whether the system has been filled with liquid and 

vented. 

8. Check the setting of the level switches. 

9. Start the pump and check the pump operation for abnormal 
noise or vibrations. 

Mite: In case of abnormal noise or vibrations from the pump or 
other pump or supply failures, stop the pump immediately. Do not 
attempt to restart the pump before the cause of the fault has been 
found and the fault corrected. 

10. After start-up, the actual pump duty point must be established 
as accurately as possible so that it can be checked whether 
the operating conditions are as desired. 

Note: The pump may be started for a very short period without 
being submerged for checking of direction of rotation. 

The operation of the pump should always take place in accord- 
ance with established routines with scheduled checks of pump 
monitoring equipment and accessories (valves, etc.). Make sure 
that the pump and equipment settings cannot be changed by 
unauthorized persons. 

7.1 Checking the direction of rotation 
An arrow cast in the pump housing indicates the correct direction 
of rotation. The pump must rotate clockwise when seen from the 
drive end. Observe the movement of the pump (jerk) when 
started. If the pump moves counter-clockwise, the direction of 
rotation is correct. 

As an alternative, the direction of rotation can be checked as fol- 
lows: 

1. Start the pump and check the quantity of liquid or the dis- 
charge pressure. 

2. Stop the pump and interchange two of the phases to the 
motor. 

3. Restart the pump and check the quantity of liquid or the dis- 
charge pressure. 

4. Stop the pump. 

5. Compare the results taken under points 1 and 3. The connec- 
tion which gives the larger quantity of liquid or the higher pres- 
sure is the correct direction of rotation. 

Note: The pump must only run for a short period when sus- 
pended from a chain. 

8. Maintenance and service 

Before starting work on the pump, make sure that the 
fuses have been removed or the mains switch has 
been switched off. It must be ensured that the elec- 
tricity supply cannot be accidentally switched on. 
All rotating parts must have stopped moving. 

Maintenance and service must be carried out by specially trained 
persons. 

The maintenance and service work on explosion- 
proof pumps must be carried out by Grundfos or a 

service workshop authorized by Grundfos. 

Before carrying out maintenance and service, it must be ensured 
that the pump has been thoroughly flushed with clean water. 
Rinse the pump parts in water after dismantling. 

Pumps running normal operation should be inspected every 
2000 operating hours or at least once a year. If the pumped liquid 
is very muddy or sandy, the pump should be inspected every 
1000 operating hours or every six months. 

The following points should be checked: 
Power consumption 
Oil level and oil condition 
When the pump is new or after replacement of the shaft seals, 
check the oil level after one week of operation. 
The oil becomes greyish white like milk if it contains water. 
This may be the result of a defective shaft seal. The oil should 
be changed if it contains water. See 8.1 Oil check and oil 
change. 
Note: Used oil must be disposed of in accordance with local 
regulations. 
The oil chamber contains 1.9 to 12.4 litres of SAE 10 W 30 
motor oil depending on pump size. 

Cable entry 
Make sure that the cable entry is watertight and that the 
cables are not sharply bent or pinched. 

Impeller clearance 
Check the impeller clearance. See 8.2 Inspection and adjust- 
ment of impeller clearance. 
Pump parts 
Check the pump housing, etc. for possible wear. Replace 
defective parts. 

Ball bearings 
- -Check the shaft for noisy or heavy operation (turn the shaft by 

hand). Replace defective ball bearings. 
A general overhaul of the pump is usually required in case of 
defective ball bearings or poor motor function. This work must 
be carried out by an authorized service workshop. 

The ball bearings must be replaced at least every 
25,000 operating hours. 

Note: Out of consideration for the heat-conducting ability, the 
pump should be cleaned on the outside at regular intervals. 

8.1 Oil check and oil change 
The oil chamber has two screws, A and B, for oil drainage, oil fill- 
ing and level control. Horizontally installed pumps (version 6) 
have a third screw, C, for oil drainage. 

On horizontally installed pumps (version 6), the oil screws are 
always positioned as shown in fig. 12. 

Fig. 12 

In the case of pumps with 8- or 10-pole motors of 22-50 kW and 
pumps with motors larger than 50 kW, the oil can be changed 
while the pump is standing upright. The screw B is used for the 
indication of the oil level in the oil chamber, see fig. 13. 

Fig. 13 
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Proceed as follows: 

1. Place the pump in such a position that the screw A is pointing 
upwards. 

When slackening the screw A of the oil chamber, 
note that pressure may have built up in the chamber. 
Do not remove the screw until the pressure has been 
fully relieved. 

2. Place a clean container under the pump to collect all the 
drained-off oil. Slacken the screw B pointing to the side and 
observe the oil level. The drained-off quantity of oil indicates 
whether the lower mechanical shaft seal is leaking, which may 
be normal. 

3. Turn the pump or remove the screw C and allow all the oil to 
drain from the chamber into the container. Pour an oil sample 
into a glass container and observe the condition of the oil. 
Clear oil can be reused. 
Emulsified oil must be changed and disposed of. 
Note: Used oil must be disposed of in accordance with local 
regulations. 
Low oil level may indicate that the upper mechanical shaft seal 
is defective. Contact an authorized service workshop for fur- 
ther overhaul of the pump and repair, if required. 

4. Fill the oil chamber with oil through the top hole A until the oil 
level reaches the hole B. Replace the 0-rings by new rings, 
insert the screws and tighten securely. 

Use viscosity grade SAE 10 W 30. 

ONDINA 917 can be used in temperature class T4 
applications only. 

8.2 Inspection and adjustment of impeller clearance 
Adjustment of the impeller clearance is only relevant for 
pumps with channel impellers (S1, S2 and S3 pumps). 
The correct impeller clearance is 0.7 mm ±0.2 mm. The clearance 
should be adjusted if it is worn to 1.2 mm or more. 

The procedures for adjustment of the impeller clearance are dif- 
ferent for pumps in submerged installation (versions 1, 2, 4 and 5) 
and pumps in dry installation (versions 3, 6 and 7). 

The various procedures are described in the following sections: 
8.2.2 Adjustment of impeller clearance for pumps without inlet 
funnel in submerged installation, 

8.2.3 Adjustment of impeller clearance for pumps with inlet funnel 
in submerged installation, 
8.2.4 Adjustment of impeller clearance for pumps without slide 
ring in dry installation, 

8.2.5 Adjustment of impeller clearance for pumps with slide ring 
in dry installation, 

8.2.6 Adjustment of impeller clearance of axial pumps. 

8.2.1 Inspection of impeller clearance for pumps in 
submerged installation 

1. Lay the pump flat on a work bench. 

2. Locate the six fixing screws securing the pump housing to the 
motor and the three adjusting screws, see fig. 14. 

3. Check the clearance between impeller and pump housing all 
the way round using a feeler gauge. 

4. Turn the impeller by hand and check at several points, see 
fig. 15. 

Fig. 14 
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Adjusting screw 

Fixing screws 

Fig. 15 

If the impeller clearance needs adjustment, follow one of the pro- 
cedures described below. 

8.2.2 Adjustment of impeller clearance for pumps without 
inlet funnel in submerged installation 

Procedure: 

1. Slacken all fixing screws and adjusting screws between pump 
housing and motor. 

2. Tap on the pump housing at several points using a rubber mal- 
let to loosen the pump housing from the motor. 

3. Close the impeller clearance by tightening three of the fixing 
screws until the impeller touches the pump housing. Do not 
use unnecessary force. 

4. Slacken the fixing screws and open the clearance to 0.7 mm 
t0.2 mm by tightening the three adjusting screws, see fig. 16. 
Check that the clearance is equal all around the suction open- 
ing. 

Fig. 16 

5. Tighten all fixing screws and check that the clearance is still 
equal all around the suction opening. 

8.2.3 Adjustment of impeller clearance for pumps with Inlet 
funnel In submerged Installation 

Procedure: 

1. Slacken all fixing screws and adjusting screws between pump 
housing and motor. 

2. Tap on the pump housing at several points using a rubber mal- 
let to loosen the pump housing from the motor. 

3. Close the impeller clearance by tightening three of the fixing 
screws until the impeller touches the inlet funnel. Do not use 
unnecessary force. 

4. Slacken the fixing screws and open the clearance to 0.7 mm 
±0.2 mm by tightening the three adjusting screws, see fig. 17. 
Check that the clearance is equal all around the suction open- 
ing. 
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Fig. 17 

5. Tighten all fixing screws and check that the clearance is still 
equal all around the suction opening. 

8.2.4 Adjustment of impeller clearance for pumps without 
slide ring in dry installation 

The impeller clearance can be adjusted while the pump is 
mounted on the base stand and connected to the pipework, see 
fig. 16. 

Procedure: 

1. Slacken all fixing screws and adjusting screws between pump 
housing and motor. 

2. Tap on the pump housing at several points using a rubber mal- 
let to loosen the pump housing from the motor. 

3. Close the impeller clearance by tightening three of the fixing 
screws until the impeller touches the pump housing. Do not 
use unnecessary force. 

4. Measure the distance X between the shaft seal housing and 
the pump housing at three points using a slide caliper, see fig. 
16. 

5. Slacken the fixing screws and pull the motor 0.7 mm ±0.2 mm 
out by tightening the three adjusting screws and using the dis- 
tance X as reference. 

6. Tighten all fixing screws and check that the distance X at the 
three reference points is equal. 

8.2.5 Adjustment of impeller clearance for pumps with slide 
ring In dry Installation 

The impeller clearance can be adjusted while the pump is 
mounted on the base stand and connected to the pipework, see 
fig. 18. 

Procedure: 

1. Slacken all fixing screws (028). 

2. Close the impeller clearance S by tightening the adjusting 
screws (074) evenly. Do not use unnecessary force. 

3. Measure and note the distance "L" between pump housing and 
suction cover at the adjusting screws. Use a slide caliper. 

4. Slacken the adjusting screws (074). 

5. Tighten the fixing screws (028) evenly so that the distance "L" 
measured at the adjusting screws is increased by 0.7 mm 
±0.2 mm. 

6. Tighten the adjusting screws and retighten the fixing screws. 

7. Check the distance "L" and readjust, if necessary. 

Fig. 18 

8.2.6 Adjustment of Impeller clearance of axial pumps 
The impeller clearance of a new pump is 0.8 mm and it cannot be 
adjusted. If the impeller clearance is worn to 3 mm or more, the 
propeller and the suction part must be replaced in order to ensure 
the original duty point and efficiency. 

8.3 Explosion-proof Sl, S2, S3 and SV pumps 
Overhauled and repaired explosion-proof motors are marked with 
a repair plate giving the following information: 

The repair symbol R. 

Name or registered trade mark of the repairing workshop. 
Workshop reference number relating to the repair. 
Date of overhaul or repair. 

In the event of subsequent repairs, the existing plate should be 
replaced by a new updated plate and earlier markings are 
recorded. 

The repairing workshop must keep records of performed over- 
hauls and repairs together with records of all previous overhauls, 
repairs and possible modifications. Copies of the repairing work- 
shop's detailed records should be filed by the owner or operator 
together with the original type certificate of the explosion-proof 
motor in question. 

8r3.1 Motor cable - 

Only cables which are approved by the manufacturer and suitable 
for the cable entry as to diameter, number of leads, conductor 
cross section and sheath material may be used for the motor. 

8.3.2 Cable entry 

Only EExd cable entry parts corresponding to the cable diameter 
may be used. The corresponding cable dimension marking is 
stamped on the inlet or the cable entry. 

Secure the cable entry to the motor top cover by tightening the 
screws evenly one by one until the cable entry is lying flat against 
the top cover. 

8.3.3 Spare parts 

Damaged motor parts, such as top cover and cable entry, should 
always be replaced by new and approved parts. Motor parts must 
not be reconditioned by machining, re-tapping, welding, etc. 

8.4 Contaminated pumps 
Note: If a pump has been used for a liquid which is injurious to 
health or toxic, the pump will be classified as contaminated. 
If Grundfos is requested to service the pump, Grundfos must be 
contacted with details about the pumped liquid, etc. before the 
pump is returned for service. Otherwise Grundfos can refuse to 
accept the pump for service. 

Possible costs of returning the pump are paid by the customer. 

However, any application for service (no matter to whom it may 
be made) must include details about the pumped liquid if the 
pump has been used for liquids which are injurious to health or 
toxic. 
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9. Fault finding chart 

Before attempting to diagnose any fault, make sure that the fuses have been removed or the mains switch has been switched 
off. It must be ensured that the electricity supply cannot be accidentally switched on. All rotating parts must have stopped 
moving. 

The safety instructions in 2. Safety must be read and observed. 

Fault Cause Remedy 

1. Pump does not start or a) No electricity supply. 
stops without visible cause. 

Check electricity supply and fuses. Start the pump 
manually and check contactor operation. 

2. Pump does not start or 
stops. The control panel of 
the controller indicates that 
the motor starter or protec- 
tion equipment has tripped 
out. 

a) Missing phase. Check electricity supply and fuses. 

b) Pump momentarily overloaded. If the fault does not disappear automatically, find the 
cause. 

c) Impeller blocked by impurities. Check impeller and clean as required. 

d) Motor starter not set correctly. Check and set as required according to rated cur- 
rent. 

e) Thermal switches tripped out. Insufficient Allow the motor to cool. Ensure adequate cooling by 
motor cooling. lowering the pump into the liquid, versions 1 and 4. 

f) Moisture switch in motor tripped out. Contact authorized service workshop. 

g) Motor cable defective. Check for visual damages. Contact authorized serv- 
ice workshop. 

h) Fluctuating voltage. Check voltage. Permissible deviation is ±5%. 

3. Pump runs but does not a) Wrong direction of rotation. Check the direction of rotation and possibly inter- 
deliver the rated flow. change two phases to the motor. 

b) Impeller loose or worn. Check impeller and adjust as required. 

c) Rump or pipework blocked by impurities. Check pump and pipework and clean as required. 

d) Pump head too high. Check by measuring the pressure and reinstall dis- 
charge pipe or install new pump. 

e) Valves closed or blocked. Check valve position and clean as required. 
Non-return valve not operating. 

f) Air in pump or suction pipe. Vent the pump and suction pipe. Increase the stop 
level in the pit or reinstall suction pipe. 

g) Pumped liquid too dense. Dilute the liquid or change the process. 

h) Pump not properly connected to auto-cou- Pump down the liquid level in pit. Lift out the pump 
piing. and relocate the pump on the auto-coupling. 

i) Leakage in pipework. Check pipework for leaks and make tight as 
required. 

j) Pump pit flushing system inadvertently acti- Check function and repair as required. 
vated. 

4. Pump starts, but stops a) Clogged pump causes motor starter to trip Check pump and clean as required. 
immediately. out. 

b) Overheated motor causes thermal switches Allow pump to cool. Check for cause as above. 
to trip out. 

c) Level switch out of adjustment or defective. Clean or set level switch or replace as required. 

5. Pump vibrating or emitting a) Pump partly choked by impurities. Check pump and clean as required. 
excessive noise. b) Wrong direction of rotation. Check the direction of rotation and possibly inter- 

change two phases to the motor. 

c) Pump operates outside specified operating Check operating conditions. 
range. 

d) Pump defective. Check pump for damages. Repair the pump or con- 
tact an authorized workshop, if necessary. 

e) Pump not properly connected to auto-cou- Pump down the liquid level in pit. Lift out the pump 
piing. and relocate the pump on the auto-coupling. 

f) Pump cavitates. Check pump for partial suction blockage and clean 
as required. Check duty point and adjust as 
required. 

g) Base stand, auto-coupling, ring stand or Check installation and tighten bolts where neces- 
guide rails not installed correctly. sary. 

6. Oil watery or emulsified. a) Lower mechanical seal leaking. Contact authorized service workshop. 
7. Low oil level. a) Upper mechanical seal leaking. Contact authorized service workshop. 
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10. Disposal 
Disposal of this product or parts of it must be carried out accord- 
ing to the following guidelines: 
1. Use the local public or private waste collection service. 
2. In case such waste collection service does not exist or cannot 

handle the materials used in the product, please deliver the 
product or any hazardous materials from it to your nearest 
Grundfos company or service workshop. 

Subject to alterations. 
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Martin Baths Vej 3 Pam d'Activites de Chesnes C.V. 947/168 Moo 12, Bangna-Trad Rd., KM. 
DK-8850 Bjerringbro 57, rue de Malacombe Boulevard TLC No. 15 3, 
Tlf.: +45-87 50 50 50 F-38290 St. Quentin Fallavier (Lyon) Parque Industrial Stiva Aeropuerto Bangna, Phrakanong 
Telefax: +45-87 50 51 51 Tel.: +33-4 74 82 15 15 Apodaca, N.L. 66600 Bangkok 10260 
E-mail: info_GDK@grundfos.com Telecopie: +33-4 74 94 10 51 Phone: +52-81-8144 4000 Phone: +66-2-744 1785 ... 91 
www.grundfos.com/DK 

Germany 
Telefax: +52-81-8144 4010 Telefax: +66-2-744 1775 ... 6 

Argentina GRUNDFOS GMBH Netherlands Turkey 
Bombas GRUNDFOS de Argentina S.A. SchlOterstr. 33 GRUNDFOS Nederland B.V. GRUNDFOS POMPA San. ye Tic. Ltd. Sti. 
Ruts Panamericana km. 37.500 Lote 34A 40699 Erkrath Postbus 104 Gebze Organize Sanayi1361gesi 
1619 - Garin Tel.: +49-(0) 211 929 69-0 NL-1380 AC Weesp Ihsan dede Caddesi, 
Pcia. de Buenos Aires Telefax: +4940) 211 929 69-3799 Tel.: +31-294-492 211 2. yol 200. Sokak No. 204 
Phone: +54-3327 414 444 e-mail: infoservice@grundfos.de Telefax: +31-294-492244/492299 41490 Gebze/ Kocaeli 
Telefax: +54-3327 411 111 

Australia 
GRUNDFOS Pumps Pty. Ltd. 

Service in Deutschland: 
e-mail: kundendienst@grundfos.de 

Greece 

New Zealand 
GRUNDFOS Pumps NZ Ltd. 
17 Beatrice Tinsley Crescent 

Phone: +90 - 262-679 7979 
Telefax: +90 - 262-679 7905 
E-mail: satis@grundfos.com 

P.O. Box 2040 GRUNDFOS Hellas A.E.B.E. North Harbour Industrial Estate Ukraine 
Regency Park 20th km. Athinon-Markopoulou Av. Albany, Auckland TOB ITYHA00C Yttpasom 
South Australia 5942 P.O. Box 71 Phone: +64-9-415 3240 yn. Bnamtrampcxan, 71, oq:i. 45 
Phone: +61-8-8461-4611 
Telefax: +61-8-8340 0155 

Austria 

GR-19002 Peania 
Phone: +0030-210-66 83 400 
Telefax: +0030-210-66 46 273 

Telefax: +64-9-415 3250 

Norway 
GRUNDFOS Pumper A/S 

r. Knee, 01033, Apamia, 
Ten. +380 44 289 4050 
(Dakc +380 44 289 4139 

GRUNDFOS Pumpen Vertrieb Ges.m.b.H. Hong Kong Stremsveien 344 United Arab Emirates 
GrundfosstraGe 2 GRUNDFOS Pumps (Hong Kong) Ltd. Postboks 235, Leirdal GRUNDFOS Gulf Distribution 
A-5082 GrOdig /Salzburg Unit 1, Ground floor N-1011 Oslo P.O. Box 16768 
Tel.: +43-6246-883-0 Siu Wai Industrial Centre Tlf.: +47-22 90 47 00 Jebel Ali Free Zone 
Telefax: +43-6246-883-30 29-33 Wing Hong Street & Telefax: +47-22 32 21 50 Dubai 

Belgium 
N.V. GRUNDFOS Bellux S.A. 

68 King Lam Street, Cheung Sha Wan 
Kowloon 
Phone: +852-27861706/ 27861741 

Poland 
GRUNDFOS Pompy Sp. z o.o. 

Phone: +971-4- 8815 186 
Telefax: +971-4-8815 136 

Boomsesteenweg 81-83 Telefax: +852-27858664 ul. Klonowa 23 United Kingdom 
B-2630 Aartselaar Baranowo k. Poznania GRUNDFOS Pumps Ltd. 
Tel.: +32-3-870.7300 Hungary_ . _ _ -PL-62-081 Przeimierowo Grovebury Road -- - - - 
Telecopie: +32-3-870 7301 GRUNDFOS Hungaria Kft. Phone: (+48-61) 650 13 00 Leighton Buzzard/Beds. LU7 87L 

Belorussia 
flpeqcrasHrenecrao I-PYHMDOC a 

Park u. 8 
H-2045 Torakbalint, 
Phone: +36-23 511 110 

Telefax: (+48-61) 650 13 50 

Portugal 

Phone: +44-1525-850000 
Telefax: +44-1525-850011 

MNHCKe Telefax: +36-23 511 111 Bombas GRUNDFOS Portugal, S.A. U.S.A. 
220090 MIIHCK yn.Onewesa 14 Rua Calvet de MagalhSes, 241 GRUNDFOS Pumps Corporation 
Teneamm: (8632) 62-40-49 India Apartado 1079 17100 West 118th Terrace 
(DaKc: (8632) 62-40-49 GRUNDFOS Pumps India Private Limited P-2770-153 Path de Arcos Olathe, Kansas 66061 

Bosnia/Herzegovina 
GRUNDFOS Sarajevo 

118 Old Mahabalipuram Road 
Thoraipakkam 
Chamiers Road 

Tel.: +351-21-440 76 00 
Telefax: +351-21-440 76 90 

Phone: +1-913-227-3400 
Telefax: +1-913-227-3500 

Paromlinska br. 16, Chennai 600 096 Romania Usbekistan 
BiH-71000 Sarajevo Phone: +91-44 2496 6800 GRUNDFOS Pompe Romania SRL IlpeeCT88NTellbCT80 rPYI-11100C 8 
Phone: +387 33 713290 Bd. Biruintei, nr 103 TaillKeHTe 
Telefax: +387 33 231795 Indonesia Pantelimon county Roy 700000 Taummur yn.YcMaHa Howe§ 1-9 

Brazil 
PT GRUNDFOS Pompa 

Rawa Sumur III, Blok III / CC-1 
Phone: +40 21 200 4100 
Telefax: +40 21 200 4101 

rims 5 
TeneMoH: (3712) 55-68-15 

GRUNDFOS do Brasil Ltda. Kawasan lndustri, Pulogadung E-mail: romania @grundfos.ro ,Daitc: (3712) 53-36-35 
Rua Tomazina 106 Jakarta 13930 
CEP 83325 - 040 Phone: +62-21-460 6909 Russia 
Pinhais - PR Telefax: +62-21-460 6910 / 460 6901 000 rpyHOCOOC 
Phone: +55-41 668 3555 POCCNR, 109544 MOCK8a, tilsonbuan 39 
Telefax: +55-41 668 3554 Ireland Ten. (+7) 095 737 30 00, 564 88 00 

GRUNDFOS (Ireland) Ltd. Ibakc (+7) 095 737 75 36, 564 88 11 
Bulgaria Unit A, Merrywell Business Park E-mail grundfos.moscow@grundfos.com 
GRUNDFOS Pumpen Vertrieb Ballymount Road Lower 
Representative Office - Bulgaria Dublin 12 Serbia 
Bulgaria, 1421 Sofia Phone: +353-1-4089 800 GRUNDFOS Predstavniatvo Beograd 
Lozenetz District Telefax: +353-1-4089 830 Dr. Milutina lykovith 2a/29 
105-107 Arsenalski blvd. YU-11000 Beograd 
Phone: +359 2983 3820, 2963 5653 Italy Phone: +381 11 26 47 877 / 11 26 47 496 
Telefax: +359 2963 1305 GRUNDFOS Pompe Italia S.r.l. Telefax: +381 11 26 48 340 

Via Gran Sasso 4 
Canada 1-20060 Truccazzano (Milano) Singapore 
GRUNDFOS Canada Inc. Tel.: +39-02-95838112 GRUNDFOS (Singapore) Pte. Ltd. 
2941 Brighton Road Telefax: +39-02-95309290 / 95838461 24 Tuas West Road 
Oakville, Ontario Jurong Town 
L6H 8C9 Japan Singapore 638381 
Phone: +1-905 829 9533 GRUNDFOS Pumps K.K. Phone: +65-6865 1222 
Telefax: +1-905 829 9512 1-2-3, Shin Miyakoda Telefax: +65-6861 8402 

Hamamatsu City 
China Shizuoka pref. 431-21 Slovenia 
GRUNDFOS Pumps (Shanghai) Co. Ltd. Phone: +81-53-428 4760 GRUNDFOS PUMPEN VERTRIEB 
22 Floor, Xin Hua Lian Building 
755-775 Huai Hai Rd, (M) 

Telefax: +81-53-484 1014 Ges.m.b.H., 
Podrutnica Ljubljana 

Shanghai 200020 Korea Blatnica 1, SI-1236 Trzin 
PRC GRUNDFOS Pumps Korea Ltd. Phone: +386 1 563 5338 
Phone: +86-512-67 61 11 80 6th Floor, Aju Building 679-5 Telefax: +386 1 563 2098 
Telefax: +86-512-67 61 81 67 Yeoksam-dong, Kangnam-ku, 135-916 E-mail: slovenia@grundfos.si 

Seoul, Korea 
Croatia Phone: +82-2-5317 600 Spain 
GRUNDFOS predstavniatvo Zagreb Telefax: +82-2-5633 725 Bombas GRUNDFOS Esparta S.A. 
Cebini 37, Buzin Camino de la Fuentecilla, s/n 
HR-10000 Zagreb Latvia E-28110 Algete (Madrid) 
Phone: +385 1 6595 400 SIA GRUNDFOS Pumps Latvia Tel.: +34-91-848 8800 
Telefax: +385 1 6595 499 Deglava biznesa cents Telefax: +34-91-628 0465 

Czech Republic 
GRUNDFOS s.r.o. 

Augusta Deglava iela 60, LV-1035, Riga, 
T8lr: + 371 714 9640, 7 149 641 
Fakss: + 371 914 9646 

Sweden 
GRUNDFOS AB 

Capkovskeho 21 Lunnagardsgatan 6 

779 00 Olomouc Lithuania 431 90 MOIndal 
Phone: +420-585-716 111 GRUNDFOS Pumps UAB Tel.: +46-0771-32 23 00 
Telefax: +420-585-716 299 Smolensko g. 6 Telefax: +46-31 331 94 80 

LT-03201 Vilnius 
Estonia Tel: + 370 52 395 430 Switzerland 
GRUNDFOS Pumps Eesti 00 Fax: + 370 52 395 431 GRUNDFOS Pumpen AG 
Peterburi tee 44 Bruggacherstrasse 10 
11415 Tallinn Malaysia CH-8117 Fallanden/ZH 

+ 372 606 1690 GRUNDFOS Pumps Sdn. Bhd. Tel.: +41-1-806 8111 
Fax: + 372 808 1691 

faTel: 

7 Jalan Peguam U1/25 
Glenmarie Industrial Park 

Telefax: +41-1-806 8115 

Finland 40150 Shah Alam Taiwan 
OY GRUNDFOS Pumput AB Selangor GRUNDFOS Pumps (Taiwan) Ltd. 
Mestarintie 11 Phone: +60-3-5569 2922 7 Floor, 219 Min-Chuan Road 
FIN-01730 Vantaa Telefax: +60-3-5569 2866 Taichung, Taiwan, R.O.C. 
Phone: +358-3066 5650 Phone: +886-4-2305 0868 
Telefax: +358-3066 56550 Telefax: +886-4-2305 0878 

Addresses revised 10.01.2007 
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BE )THINK) INNOVATE) 
Being responsible is our foundation 

Thinking ahead makes it possible 
Innovation is the essence 

96478964 0107 

Repl. 96478964 0603 
96488038 0903 
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J & P Richardson Industries Pry Ltd 

4.0 VALVES 

SUPPLIER: TYCO NORTHGATE 
88 FREDERICK STREET 
NORTHGATE Qld 4013 

Ph: (07) 3266 2255 
Fax: (07) 3260 5221 

MODEL: 100 DIA DF METAL SEAT SLUICE VALVE 
300 DIA DF METAL SEAT SLUICE VALVE 

SUPPLIER: VALVECO INDUSTRIES 

Ph: (07) 3859 6860 
Fax: (07) 3859 6869 

MODEL: 300 DIA. VALMATIC FLEX CHECK VALVE 

File: C41900 Manual Revision 0 Date: 17/02/2012 
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Features 

Ductile Iron body and bonnet for 
high strength and impact 
resistance. 

o Solid gunmetal gate for DN80- - 

DN200, ductile iron fusion coated 
gate with gunmetal rings for larger 
sizes. 
Grade 431 Stainless Steel spindle 
for high strength and corrosion 
resistance. 
Gunmetal dezincification resistant 
top casting incorporating dual 
0-ring seals and wiper ring for 
long life operation. 
Back seal facility to allow for 
replacement of seals under full 
operating pressure. 
Thermally bonded polymeric 
coating for long life corrosion 
protection. 
Isolated fasteners for corrosion 
protection. 

O Anti-friction thrust washer for low 
operating torques. 

o Integral cast in feet for safe and 
easy storage. 
Integral lifting lugs for installation 
convenience. 
Anticlockwise closing or clockwise 
closing available. 

o Key, handwheel or gearbox 
operation available. 

A.B.N. 75 087 415 745 

Figure 400 metal seated gate valves are designed 
and manufactured to AS 2638.1 

General Application 

Figure 400 metal seated gate valves 
are suitable for use with drinking water 
and waste water, in below or above 
ground applications. Used for the 
isolation of sections and branches in 
pipelines. 

® I a a - I I 

Technical Data 
Size Range: DN80-DN900 
Allowable Operating Pressure: 
1600 kPa or 3500 kPa 
Maximum Temperature: 40°C 
End Connections: 
Flanged to AS 4087 Fig 85 or B6 
TYTON® Socket 
Certifications: 
WSAA Appraisal No. 02/07 
ISC AS 2638 Certified Product 
License No. PRD/R61/0412/2 
(DN80-DN750) 
Certified to AS 4020 - suitable for 
contact with drinking water. 

11- It 
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12 
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No Description 

1 Body 

2. Bonnet 

3 Seal Retainer 

Gate 4 

5 Spindle 

Spindle Cap 

Thrust Washer 

Body Gasket 

Bonnet Gasket 

G ate put 
Socket Head Screws 

12 . Countersunk Screws 

13 Hex Head Screw 

14 0-Rings 
15 Wiper Ring 

16 Seat Rings 

17 Backseal Grommet 
18 Polymeric Coating 

ea e a ' 0 0 

Material 

Ductile Iron 

Ductile Iron 

Standard 

AS 1831 400-15 

AS 1831 400-15 

Gunmetal AS 1565 C83600 
DN80-DN200 Gunmetal AS 1565 C63600 
DN225-DN900 Ductile Iron AS 1831 400-15 

_ .. 
Stainless Steel ASTM A 276 431 

Ductile Iron AS 1831 400-15 
Acetal - 
EPDM AS 1646 

EPDM AS 1646 

Gunmetal AS 1565 C83600 
High Tensile Alloy Steel 

High Tensile Alkiy Steel 

Stainless Steel ASTM A276 316 

Nitnie Rubber , AS 1646 
Nitnle Rubber AS 1646 ---- Gunmetal /!1/4i 1565 C83600 
Nitnle Rubber AS 1646 

ASINZS 4158 

C` 9' 
I 4 0 

e 
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End Connections 

Flange 

Socket 

. . 
:1 I Ile 

- I 

D 

1------- PN 16 ---1 PN 35 

TYTON Flange Flange Turns Approx. 
Valve Socket AS4087 AS4087 to Mass 

Size C Fig B5 Fig B6 Close kg 

80 367 203 280 20 18 

100 402 150 '229 305 23: 

150 502 170 267 330 26 43 

200 610 195 292 380 34 75 

225 649 205 305 405 38 85 

250 723. 235 '330 
. 

420 42 ,1 10 

300 810 245 356 430 50 160 

375, 960 275 -381 610 62 340 

450 1145 432 660 76 560 

500 1790 %457 710 82 710 

800 1467 508 785 98 940 

750 2255 610 950 62 2700 

900 2550 711 711 74 3500 
(PN 25) 

Note: 
For compatability with Series 1 PVC (white) pipe, PLASM gaskets may be used in *MON 
sockets. 

Ch e - e 

. 4 
, .; 
- 
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o :11 III 

,o ° 

DN Fl-Fl 

o - e 

Metal Seated Gate Valves 

Inside Screw 
PN 16 

Sc -Sc I 

80 

100 

150 

200 

225 

250 

300 

375 

450 

500 

600 

750 

900 

Fig No. 400 

Coating 

400 

PN 35 

Fl-Fl 

PN25 

400 

Polymeric Coating 

Options 

Anticlockwise Closing 
Clockwise Closing 
Gear Actuator 
Flange Drilling Fig 85 (IC) 
Flange Drilling Fig es (HP) 

Z 4 Z 0:0 0: 

Gate valves shall be metal seated conforming to AS2638.1. 
The allowable operating pressure shall be 1600 kPa/3500 kPa. 
Operation shall be by means of a key/handwheel. 
The direction of closing shall be anticlockwise/clockwise. 
The valve body and bonnet shall be cast in Ductile Iron and coated with a 
thermally applied polymeric coating to AS/NZS 4158. 
The gate shall be cast in Ductile Iron and coated with a thermally bonded 
polymeric coating. Gate sealing rings shall be dezincification resistant copper 
alloy mechanically fixed to the body and gate. Solid gunmetal gates are also 
acceptable. 
The spindle shall be Grade 431 Stainless Steel incorporating a failsafe thrust 
collar. 
The spindle seal retainer shall be manufactured from a dezincification resistant 
copper alloy to AS1565. 
The spindle seal shall be affected by a minimum of two 0-rings, which can be 
replaced under full operating pressure. 
Fasteners shall be completely isolated from the external environment. 
Valves shall be manufactured under a product certification scheme and each 
valve marked in accordance with the certification body's requirements. 

® se I a e - e : t 
: II :1 

Is a: 
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J & P Richardson Industries Pt; Ltd 

5.0 FLOWMETER 

SUPPLIER: ENDRESS & HAUSER 
P.O. BOX 797 
NORTH RYDE NSW 

Ph: (02) 8877 7000 
Fax: (02) 8877 7099 

MODEL: 300 Dia. Promag 50W3H-S50A1AK4ABAD 

File: C41900 Manual Revision 0 Date: 17/02/2012 
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Level Pressure Flow Temperature liquid 
Analysis 

Registration 
El 
Systems Service 
Components 

Operating Instructions 

Proline Promag 50 
Electromagnetic flow measuring system 

HART 
FIELD COISMIIMICATION PR 

BA046D/06/en/12.09 
71106181 

Valid as of version 
V 2.03.XX (device software) 

Solutions 

Endress+Hauser 
People for Process Automation 
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Promag 50 Safety instructions 

1 Safety instructions 

1.1 Designated use 
The measuring device described in this Operating Manual is to be used only for measuring the flow 
rate of conductive fluids in closed pipes. 

A minimum conductivity of 20 pS/cm is required for measuring demineralized water. Most liquids 
can be measured as of a minimum conductivity of 5 pS/cm. 

Examples: 
Acids, alkalis, 
Drinking water, wastewater, sewage sludge, 
Milk, beer, wine, mineral water, etc. 

Resulting from incorrect use or from use other than that designated the operational safety of the 
measuring devices can be suspended. The manufacturer accepts no liability for damages being 
produced from this. 

1.2 Installation, commissioning and operation 
Please note the following: 

Installation, connection to the electricity supply, commissioning and maintenance of the device 
must be carried out by trained, qualified specialists authorized to perform such work by the 
facility's owner-operator. The specialist must have read and understood this Operating Manual 
and must follow the instructions it contains. 
The device must be operated by persons authorized and trained by the facility's owner-operator. 
Strict compliance with the instructions in the Operating Manual is mandatory. 
With regard to special fluids, including fluids used for cleaning, Endress+Hauser will be happy. 
assist in clarifying the corrosion-resistant properties of wetted materials. 
However, minor changes in temperature, concentration or in the degree of contamination in the 
process may result in variations in corrosion resistance. For this reason, Endress+Hauser does not 
accept any responsibility with regard to the corrosion resistance of wetted materials in a specific 
application. 
The user is responsible for the choice of suitable wetted materials in the process. 
If welding work is performed on the piping system, do not ground the welding appliance through 
the Promag flowmeter. 
The installer must ensure that the measuring system is correctly wired in accordance with the 
wiring diagrams. The transmitter must be grounded apart from when special protective measures 
are taken (e.g. galvanically isolated SELV or PELV power supply) 
Invariably, local regulations governing the opening and repair of electrical devices apply. 

1.3 Operational safety 
Please note the following: 

Measuring systems for use in hazardous environments are accompanied by separate Ex 
documentation, which is an integral part of this Operating Manual. Strict compliance with the 
installation instructions and ratings as stated in this supplementary 
documentation is mandatory. The symbol on the front of this Ex documentation indicates the 
approval and the certification body (e.g. G Europe, <> USA, 0 Canada). 
The measuring device complies with the general safety requirements in accordance with 
EN 61010-1, the EMC requirements of IEC/EN 61326 and NAMUR Recommendations NE 21 
and NE 43. 
Depending on the application, the seals of the process connections of the Promag H sensor requ 
periodic replacement. 
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Safety instructions Promag 50 

6 

When hot fluid passes through the measuring tube, the surface temperature of the housing 
increases. In the case of the sensor, in particular, users should expect temperatures that can be 
close to the fluid temperature. If the temperature of the fluid is high, implement sufficient 
measures to prevent burning or scalding. 
The manufacturer reserves the right to modify technical data without prior notice. Your 
Endress+Hauser distributor will supply you with current information and updates to these 
Operating Instructions. 

1.4 Return 
Do not return a measuring device if you are not absolutely certain that all traces of hazardous 
substances have been removed, e.g. substances which have penetrated crevices or diffused 
through plastic. 
Costs incurred for waste disposal and injury (burns, etc.) due to inadequate cleaning will be 
charged to the owner-operator. 

1.5 Notes on safety conventions and icons 
The devices are designed to meet state-of-the-art safety requirements, have been tested, and left the 
factory in a condition in which they are safe to operate. The devices comply with the applicable 
standards and regulations in accordance with EN 61010-1 "Safety requirements for electrical 
equipment for measurement, control and laboratory use". 
The devices can, however, be a source of danger if used incorrectly or for anything other than the 
designated use. Consequently, always pay particular attention to the safety instructions indicated in 
this Operating Manual by the following icons: 

Warning! 
"Warning" indicates an action or procedure which, if not performed correctly, can result in injury 
or a safety hazard. Comply strictly with the instructions and proceed with care. 

Caution! 
"Caution" indicates an action or procedure which, if not performed correctly, can result in incorrect 
operation or destruction of the device. Comply strictly with the instructions. 

sCkt). 
Note! 
"Note" indicates an action or procedure which, if not performed correctly, can have an indirect 
effect on operation or trigger an unexpected response on the part of the device. 
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Endress+Hauser 

2 Identification 

2.1 Device designation 
The flow measuring system consists of the following components: 

Promag 50 transmitter 
Promag D, Promag L, Promag W, Promag P or Promag H sensor 

In the compact version, the transmitter and sensor form a single mechanical unit; in the remote 
version they are installed separately. 

2.1.1 Nameplate of the transmitter 

2 

3 

4 

5 

6 

7 

8 9 

I \ 
Endress+Hauser 112 

Promag 50 

Code: 50PXX- IP67 / NEMA/Type 4X IOrder 
Ser.No.: 12345678901 
TAG No.: ABCDEFGHJKLMNPQRST 

J 20-55VAC/16-62VDC 
I 15VA/VV 50-60Hz 

J EPD / MS() 
I ECC 
I-OUT (HART), f-OUT 

J STATUS-IN 

-I 

1 ,L-0--] -20 °C (-4°F) <Tamb < +60 °C (+140°F) 

C E 1 
01028115 

Fig. 1: Nameplate specifications for the "Promag 50" transmitter (example) 

1 Ordering code/serial number: See the specifications on the order confirmation for the meanings of the individual 
letters and digits. 

2 Power supply, frequency, power consumption 
3 Additional information: 

EPD /MSU with Empty Pipe Detection 
ECC with electrode cleaning 

4 Outputs available: 
I-OUT (HART): with current output (HART) 

f-OUT (HART): with frequency output 
STATUS-IN: with status input (power supply) 

5 Reserved for information on special products 
6 Observe device documentation 
7 Reserved for additional information on device version (approvals, certificates) 
8 Permitted ambient temperature range 
9 Degree of protection 
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2.1.2 Nameplate of the sensor 

1 

2 

3 

4 

5 

6 

7 

8 

9 

r 
Endress+Ha user nil" 

PROMAG P 

I Order Code: 50P)0(-YJ000000000LX 
2007 1 Ser.No.: 12345678901 RY 

TAG No.: ABCDEFGHJKLMNPORST 

-1 K-factor: 1.0000/0000 
-1 DN100 DIN/EN PN40 pnom =PS= 40bar 
-I TM. -10°C...150T/+14F...300*F 

J Materials: PFA 
1 Deomees:1.4435/316L 

-1 

0.2% CAL I- 

EPD/MSO. Ft/B I- 

IP67 L 
1 -20 C (-4'F)<Tamb<+60C (+1407) NEMA/Type4X I 

"I ii--1.--El 

1( Eo N12695 - - 

. 
I I 

' 

13 

10 

11 

12 

A0004374 

Fig. 2: Nameplate specifications for the "Promag" sensor (example) 

1 Ordering code/serial number: See the specifications on the order confirmation for the meanings of the individual 
letters and digits. 

2 Calibration factor with zero point 
3 Nominal diameter / Pressure rating 
4 Fluid temperature range 
5 Materials: lining/measuring electrodes 
6 Reserved for information on special products 
7 Permitted ambient temperature range 
8 Observe device documentation 
9 Reserved for additional information on device version (approvals, certificates) 
10 Calibration tolerance 
11 Additional information (examples): 

- EPD/MSO: with Empty Pipe Detection electrode 
- RIB: with reference electrode 

12 Degree of protection 
13 Flow direction 
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2.1.3 Nameplate, connections 

6 
7 

8 

9 

See operating manual 
Betriebsanleitung beachten 
Observer manuel dinstruction 

A: active 
2 

P: passive 
NO: normally open contact 
NC: normally dosed contactl 3 

(-- 
SerNo.: 12345678912 1 2 g 

...... - N 

.... 

+ 

N 

-; - 
0.) 
N 
-.... 

+ 
N N 

..--.. - 
In 
N 
..... 

+ 

N 

....-->" 

...- 
1.- N 
-... 

+ 
C.0 N 

Supply / L1/L+ 

V ersorgung / NIL- 

Tension d'alimentation 
PE @ 

Active: 0/4...20mA, RL max. = 700 Ohm 

Passive: 4...20mA, max. 30VDC 
(HART: RL.min. = 250 OHM) 

I-OUT (HART) 
A 

fmax = 1 kHz 
Active: 24VDC/25mA (max. 250mA/20ms) 
Passive: 30VDC, 250mA 

f-OUT P 

Passive: 30VDC, 250mA 
STATUS-OUT X 

3...30VDC, Ri = 5kOhm 
STATUS-IN X 

Ex-works I ab-Werk / reglages usine 

Device SW: XX.XX.XX (WEA) 
Communication: XXXXXXXXXX 

Drivers: ID max (HEX) 

Date: DD.MMM.YYYY 

Update 1 Update 2 

319475-00XX 

10 

Fig. 3: Nameplate specifications for transmitter (example) 

1 Serial number 
2 Possible configuration of current output 
3 Possible configuration of relay contacts 
4 Terminal assignment, cable for power supply: 85 to 260 VAC, 20 to 55 VAC, 16 to 62 V DC 

Terminal No. 1: LI for AC, L+ for DC 
Terminal No. 2: N for AC, L- for DC 

5 Signals present at inputs and outputs, possible configuration and terminal assignment (20 to 27), 
see also "Electrical values of inputs/outputs" 

6 Version of device software currently installed 
7 Installed communication type, e.g.: HART, PROFIBUS PA, etc. 
8 Information on current communication software (Device Revision and Device Description), e.g.: 

Dev. 01 / DD 01 for HART 
9 Date of installation 
10 Current updates to data specified in points 6 to 9 

2.2 Certificates and approvals 
The devices are designed to meet state-of-the-art safety requirements in accordance with sound 
engineering practice. They have been tested and left the factory in a condition in which they are 
safe to operate. 

The devices comply with the applicable standards and regulations in accordance with EN 61010-1 
"Safety requirements for electrical equipment for measurement, control and laboratory use" and 
with the EMC requirements of IEC/EN 61326/Al. 

The measuring system described in this Operating Manual is therefore in conformity with the 
statutory requirements of the EC Directives. Endress+Hauser confirms successful testing of the 
device by affixing to it the CE mark. 

The measuring system meets the EMC requirements of the Australian Communications and Me 
Authority (ACMA) 

Endress+Hauser 9 

Axis PlaceLarapinta SPS SP315 Electrical Switchboard OM Manual

Q-Pulse Id TMS775 Active 29/01/2014 Page 39 of 540



Identification Promag 50 

2.3 Registered trademarks 
KALREZ® and VITON® 
Registered trademarks of E.I. Du Pont de Nemours & Co., Wilmington, USA 

TRI-C LAMP® 

Registered trademark of Ladish & Co., Inc., Kenosha, USA 

HART® 

Registered trademark of the HART Communication Foundation, Austin, USA 

HistoROMTm, S-DAT®, Field XpertTM, Field Care®, Fieldcheck®, Applicator® 
Registered or registration-pending trademarks of Endress+Hauser Flowtec AG, Reinach, CH 
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3 Installation 

3.1 Incoming acceptance, transport and storage 

3.1.1 Incoming acceptance 
On receipt of the goods, check the following: 

Check the packaging and the contents for damage. 
Check the shipment, make sure nothing is missing and that the scope of supply matches your 
order. 

3.1.2 Transport 
The following instructions apply to unpacking and to transporting the device to its final location: 

Transport the devices in the containers in which they are delivered. 
Do not remove the protective plates or caps on the process connections until you are ready to 
install the device. This is particularly important in the case of sensors with PTFE linings. 

Special notes on flanged devices 

Caution! 
The wooden covers mounted on the flanges from the factory protect the linings on the flanges 
during storage and transportation. In case of Promag L they are additionally used to hold the lap 
joint flanges in place. Do not remove these covers until immediately before the device in the 
pipe. 
Do not lift flanged devices by the transmitter housing, or the connection housing in the case of 

411 
the remote version. 

Transporting flanged devices D115 300 (5 12") 

Use webbing slings slung round the two process connections. Do not use chains, as they could 
damage the housing. 

Warning! 
Risk of injury if the measuring device slips. The center of gravity of the assembled measuring device 
might be higher than the points around which the slings are slung. 
At all times, therefore, make sure that the device does not unexpectedly turn around its axis or slip. 

Fig. 4: Transporting sensors with DN5 300 ( 5. 12") 

11 
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6 

Transporting flangeddevices DN > 300 (> 12") 

Use only the metal eyes on the flanges for transporting the device, lifting it and positioning the 
sensor in the piping. 

Caution! 
Do not attempt to lift the sensor with the tines of a fork-lift truck beneath the metal casing. This 
would buckle the casing and damage the internal magnetic coils. 

10:0429S 

Fig. 5: Transporting sensors with DN > 300 (> 12") 

3.1.3 Storage 

Please note the following: 
Pack the measuring device in such a way as to protect it reliably against impact for storage 
(and transportation). The original packaging provides optimum protection. 
The storage temperature corresponds to the operating temperature range of the measuring 
transmitter and the appropriate measuring sensors -) Cl 101. 
Do not remove the protective plates or caps on the process connections until you are ready to 
install the device. This is particularly important in the case of sensors with PTFE linings. 
The measuring device must be protected against direct sunlight during storage in order to avoid 
unacceptably high surface temperatures. 
Choose a storage location where moisture does not collect in the measuring device. This will help 
prevent fungus and bacteria infestation which can damage the liner. 

12 Endress+Hauser 
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3.2 Installation conditions 

3.2.1 Dimensions 
The dimensions and installation lengths of the sensor and transmitter can be found in the "Technical 
Information" for the device in question. This document can be downloaded as a PDF file from 
www.endress.com. A list of the "Technical Information" documents available is provided in the 
"Documentation" section on -> 116. 

3.2.2 Mounting location 
Entrained air or gas bubble formation in the measuring tube can result in an increase in measuring 
errors. 
Avoid the following locations: 

Highest point of a pipeline. Risk of air accumulating! 
Directly upstream from a free pipe outlet in a vertical pipeline. 

Fig. 6: Mounting location 

Installation of pumps 

Do not install the sensor on the intake side of a pump. This precaution is to avoid low pressure and 
the consequent risk of damage to the lining of the measuring tube. Information on the lining's 
resistance to partial vacuum can be found on -> 105. 

It might be necessary to install pulse dampers in systems incorporating reciprocating, diaphragm or 
peristaltic pumps. Information on the measuring system's resistance to vibration and shock can be 
found on a 101. 

Fig. 7: Installation of pumps 
A0003203 
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Partially filled pipes 

Partially filled pipes with gradients necessitate a drain-type configuration. 
The Empty Pipe Detection function (EPD -> In 74) offers additional protection by detecting empty 
or partially filled pipes. 

Caution! 
Risk of solids accumulating. Do not install the sensor at the lowest point in the drain. It is advisable 
to install a cleaning valve. 

A0008155 

Fig. 8: Installation in a partially filled pipe 

Down pipes 

Install a siphon or a vent valve downstream of the sensor in down pipes whose length h > 5 m 
(16.4 ft). This precaution is to avoid low pressure and the consequent risk of damage to the lining 
of the measuring tube. 
This measure also prevents the system losing prime, which could cause air pockets. Information on 
the lining's resistance to partial vacuum can be found on -> a 105. 

Fig. 9: Measures for installation in a down pipe 

I Vent valve 

2 Pipe siphon 
h Length of down pipe 

AC008157 
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3.2.3 Orientation 
An optimum orientation position helps avoid gas and air accumulations and deposits in the 
measuring tube. However, Promag offers the additional Empty Pipe Detection (EPD) function to 
ensure the detection of partially filled measuring tubes, e.g. in the case of degassing fluids or varying 
process pressure: 

Electrode Cleaning Circuit (ECC) for applications with accretive fluids, e.g. electrically 
conductive deposits (-> "Description of Device Functions" manual). 
Empty Pipe Detection (EPD) ensures the detection of partially filled measuring tubes, e.g. in the 
case of degassing fluids (-4 a 74) 
Exchangeable Measuring Electrodes for abrasive fluids (-> ri 93) 

Vertical orientation 

This is the ideal orientation for self-emptying piping systems and for use in conjunction with Empty 
Pipe Detection. 

Fig. 10: Vertical orientation 

Horizontal orientation 

The measuring electrode plane should be horizontal. This prevents brief insulation of the two 
measuring electrodes by entrained air bubbles. 

Caution! 
Empty Pipe Detection functions correctly only when the measuring device is installed horizontally 
and the transmitter housing is facing upward (-> 10.110). Otherwise there is no guarantee that 
Empty Pipe Detection will respond if the measuring tube is only partially filled or empty. 

Fig. 11: Horizontal orientation 

1 EPD electrode for the detection of empty pipes (not with Promag D and Promag H (DN 2 to 15; 1/12" to 1/2")) 

2 Measuring electrodes for signal detection 
3 Reference electrode for the potential equalization (not with Promag D and H) 

Endress+Hauser 15 
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Inlet and outlet run 

If possible, install the sensor upstream from fittings such as valves, T-pieces, elbows, etc. The 
following inlet and outlet runs must be observed in order to meet accuracy specifications: 

Inlet run: 5 x DN 
Outlet run: 2 x DN 

5x17)N1 23(131N 

ki 

A0003210 

Fig. 12: Inlet and outlet runs 

3.2.4 Vibrations 

Secure the piping and the sensor if vibration is severe. 

Caution! 
If vibrations are too severe, we recommend the sensor and transmitter be mounted separately. 
Information on resistance to vibration and shock can be found on -p El 101. 

A00 3208 

Fig. 13: Measures to prevent vibration of the device (L > 10 m (32.8 ft)) 
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Promag 50 Installation 

a 

Endress+Hauser 

3.2.5 Foundations, supports 
If the nominal diameter is DN 350, mount the sensor on a foundation of adequate load-beari. 
strength. 

Caution! 
Risk of damage. 
Do not support the weight of the sensor on the metal casing: the casing would buckle and damage 
the internal magnetic coils. 

A0003200 

Fig. 14: Correct support for large nominal diameters (D11 350) 

3.2.6 Adapters 
Suitable adapters to DIN EN 545 (double-flange reducers) can be used to install the sensor in larger- 
diameter pipes. 
The resultant increase in the rate of flow improves measuring accuracy with very slow-moving 
fluids. The nomogram shown here can be used to calculate the pressure loss caused by reducers and 
expanders. 

Note! 
The nomogram only applies to liquids of viscosity similar to water. 

1. Calculate the ratio of the diameters d/D. 

2. From the nomogram read off the pressure loss as a function of flow velocity (downstream from 
the reduction) and the d/D ratio. 

[mbar] 100 

Fig. 15: Pressure loss due to adapters 
A0011007 
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3.2.7 Nominal diameter and flow rate 
The diameter of the pipe and the flow rate determine the nominal diameter of the sensor. The 
optimum velocity of flow is between 2 and 3 m/s (6.5 to 9.8 ft/s) 

The velocity of flow (v), moreover, has to be matched to the physical properties of the fluid: 
v < 2 m/s (v < 6.5 ft/s): for abrasive fluids 
v > 2 m/s (v > 6.5 ft/s): for fluids producing buildup 

Ckt, Note! 
Flow velocity can be increased, if necessary, by reducing the nominal diameter of the sensor 

n 17). 

Recommended flow (SI units) 

Nominal PromagP 

4it " 
00),41.4. ,actilVX1,11011'7, 

2 - - - - 0.06 to 1.8 

4 - - - - 0.25 to 7 

8 - - - - 1 to 30 

15 - - - 4 to 100 4 to 100 

25 9 to 300 - 9 to 300 9 to 300 9 to 300 

32 - - 15 to 500 15 to 500 - 
40 25 to 700 - 25 to 700 25 to 700 25 to 700 

50 35 to 1100 35 to 1100 35 to 1100 35 to 1100 35 to 1100 

65 60 to 2000 60 to 2000 60 to 2000 60 to 2000 60 to 2000 

80 90 to 3000 90 to 3000 90 to 3000 90 to 3000 90 to 3000 

100 145 to 4700 145 to 4700 145 to 4700 145 to 4700 145 to 4700 

125 - 220 to 7500 220 to 7500 220 to 7500 - 
Immi 

150 - 20 to 600 20 to 600 20 to 600 - 
200 - 35 to 1100 35 to 1100 35 to 1100 - 
250 - 55 to 1700 55 to 1700 55 to 1700 - 
300 - 80 to 2400 80 to 2400 80 to 2400 - 
350 - - 110 to 3300 110 to 3300 - 
375 - - 140 to 4200 - - 
400 - - 140 to 4200 140 to 4200 - 
450 - - 180 to 5400 180 to 5400 - 
500 - - 220 to 6600 220 to 6600 - 
600 - - 310 to 9600 310 to 9600 - 
700 - - 420 to 13500 - - 
800 - - 550 to 18000 - - 
900 - - 690 to 22500 - - 
1000 - - 850 to 28000 - - 
1200 - - 1250 to 40000 - - 
1400 - - 1700 to 55000 - - 
1600 - - 2200 to 70000 - - 
1800 - - 2800 to 90000 - - 
2000 - - 3400 to 110000 - - 
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Recommended flow (US units) 

? -":--YP ' 
":'':;[In.chlf1'.4,1::", 

r lifothigtiV ;,..9:Paiiiiitkp V 2,4cfolii*V11,,3,°tA 'i,-;;Mial'alf0;16 : ---- 
r::':')-3.' 1%91/114.,Xt,NitsC#1YeAu.,(vi:'.9..13- "MPTa(s.).:kkigolzip4i. - 4.4g. 7.14,4,,r; 

1 i/I2. - - - - 0.015 to 0.5 

5/32* - - - - 0.07 to 2 

5/16' - - - - 0.25 to 8 

'/2° - - - 1.0 to27 1.0 to 27 

1' 2.5 to 80 - 2.5 to 80 2.5 to 80 2.5 to 80 

1 1/4" - - 4 to 130 4 to 130 - 
1 1/2" 7 to 190 7 to 190 7 to 190 7 to 190 7 to 190 

2" 10 to 300 10 to 300 10 to 300 10 to 300 10 to 300 

x'/z` 16 to 500 16 to 500 16 to 500 16 to 500 16 to 500 

3" 24 to 800 24 to 800 24 to 800 24 to 800 24 to 800 

4" 40 to 1250 40 to 1250 40 to 1250 40 to 1250 40 to 1250 

5" - 60 to 1950 60 to 1950 60 to 1950 - 
6" - 90 to 2650 90 to 2650 90 to 2650 - 
8" - 155 to 4850 155 to 4850 155 to 4850 - 
10" - 250 to 7500 250 to 7500 250 to 7500 - 
12" - 350 to 10600 350 to 10600 350 to 10600 - 
14" - - 500 to 15000 500 to 15000 - 
15" - - 600 to 19000 - - 
16" - - 600 to 19000 600 to 19000 - 
18" - - 800 to 24000 800 to 24000 - 
20" - - 1000 to 30000 1000 to 30000 

- II 24" - - 1400 to 44000 1400 to 44000 

28" - - 1900 to 60000 - - 
30" - - 2150 to 67000 - - 
32" - - 2450 to 80000 - - 
36" - - 3100 to 100000 - - 
40" - - 3800 to 125000 - - 
42" - - 4200 to 135000 - - 
48" - - 5500 to 175000 - - 

[inch] min./max. full scale value (v = 0.3 or 10 rn/s) in [Mgal/d 

54" - - 9 to 300 - - 
60" - - 12 to 380 - - 
66" - - 14 to 500 - - 
72" - - 16 to 570 - - 
78" - - 18 to 650 - - 
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3.2.8 Length of connecting cable 

In order to ensure measuring accuracy, comply with the following instructions when installing the 
remote version: 

Fix cable run or lay in armored conduit. Cable movements can falsify the measuring signal 
especially in the case of low fluid conductivities. 

Route the cable well clear of electrical machines and switching elements. 

Ensure potential equalization between sensor and transmitter, if necessary. 

The permitted connecting cable length L determined by the fluid conductivity (-9 IN 16). 
A minimum conductivity of 20 pS/cm is required for measuring demineralized water. Most 
liquids can be measured as of a minimum conductivity of 5 pS/cm. 

The maximum connecting cable length is 10 m (32.8 ft) when empty pipe detection 
(EPD -4 El 74) is switched on. 

Fig. 16: Permissible cable length for the remote version 

Area shaded gray = permitted range 
Lmax = connecting cable length in 1m1 

Fluid conductivity in 1pS/cml 

A0010730 
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3.3 Installation instructions 

3.3.1 Installing the Promag D sensor 
The sensor is installed between the pipe flanges with a mounting kit. The device is centered using 
recesses on the sensor (-> C 22). 

(kA Note! 
A mounting kit consisting of mounting bolts, seals, nuts and washers can be ordered separately 
(-> n 77). Centering sleeves are provided with the device if they are required for the installation. 

Caution! 
When installing the transmitter in the pipe, observe the necessary torques (-> 23). 

O 

Fig. 17 Mounting the sensor 

1 Nut 
2 Washer 
3 Mounting bolt 
4 Centering sleeve 
5 Seal 

Seals 

When installing the sensor, make sure that the seals used do not project into the pipe cross-section. 

Caution! 
Risk of short circuit! Do not use electrically conductive sealing compounds such as graphite! An 
electrically conductive layer could form on the inside of the measuring tube and short-circuit the 
measuring signal. 

(k6i Note! 
Use seals with a hardness rating of 70° Shore. 
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Arrangement of the mounting bolts and centering sleeves 

The device is centered using recesses on the sensor. The arrangement of the mounting bolts and the 
use of the centering sleeves supplied depend on the nominal diameter, the flange standard and the 
pitch circle diameter. 

ER :MIN 

pri)14.1....- -h-,...n. 
connection 

i -' '''At.,', r,,,x,,,' 
' S 

'ANSI; 

DN 25 to 40 
(DN 1" to 1 W) 

1 ? ° /. 

-0- 
1 

,'° I 

A0010890 

, 

,' 

9 

°0 

. , 

, 

A001082A 

1, o° 

0-9' 
1' °0 0 

A0010806 

DN 50 
(DN 2") 

. 

' .:, , ei 

A0010825 

. 

A0010825 A0010E197 

DN 65 

2 ' 2 , 
3 , 

. 

2 " 2 

3 3 
A0012170 

. 
. 

411 
0 

A0011171 

DN 80 

1 

, 

-- 

, 0 
A0010898 

0 0 , 

A0010817 

, 

, III 
A0010816 

DN 100 
(DN 4") ' 

I 'y 

I 

' I 1 

1 1 

A0012168 

0 

' 

1 

1 

, 

I 

I 

I 

. ' 

' 

1 

A0012168 

, 

J_ 
I 

I 

A0011160 

1 = Mounting bolts with centering sleeves 
2 = EN (DIN) flanges: 4-hole -> with centering sleeves 
3 = EN (DIN) flanges: 8-hole -4 without centering sleeves 
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Screw tightening torques (Promag D) 

Please note the following: 
The tightening torques listed below are for lubricated threads only. 
Always tighten the screws uniformly and in diagonally opposite sequence. 
Overtightening the screws will deform the sealing faces or damage the seals. 
The tightening torques listed below apply only to pipes not subjected to tensile stress. 

The tightening torques apply to situations where an EPDM soft material flat seal (e.g. 70 Shore) is 
used. 

Tightening torques, mounting bolts and centering sleeves for EN (DIN) PN 16 

' Noniitial 
, --/ - - 

- diameter 

[Mtn] : 

- ° ' 
-- Mounting bolts 

, ' , 

]mm] ' 

- Centering sleeve 
, length ' 

, : immi 

. , Tightening torqiie 
. wftlra process 

smooth sealiace " 

[NM] 
flange with a 

raised face ., 

25 4 x M12 x 145 54 19 19 

40 4 x M16 x 170 68 33 33 

50 4 x M16 x 185 82 41 41 

65') 4 x M16 x 200 92 44 44 

652) 8 x M16 x 200 -3) 29 29 

80 8 x M16 x 225 116 36 36 

100 8 x M16 x 260 147 40 40 

1) EN (DIN) flanges: 4-hole -4 with centering sleeves 
2) EN (DIN) flanges: 8-hole --) without centering sleeves 
3) A centering sleeve is not required. The device is centered directly via the sensor housing. 

Tightening torques, mounting bolts and centering sleeves for 11510 K 

Nominal 
diameter 

[mm] 

-Mounting bolts 

[mm] 

Centering sleeve 
length - 

[mm) " 

Tightening 
' with a process 

smooth seal face 

torque Wire] 
JUNO:with a 

'5 raised face 

25 4 x M16 x 170 54 24 24 

40 4 x M16 x 170 68 32 25 

50 4 x M16 x 185 38 30 

65 4 x M16 x 200 . 42 42 

80 8 x MI6 x 225 - * 36 28 

100 8 x M16 x 260 - * 39 37 

* A centering sleeve is not required. The device is centered directly via the sensor housing. 

Tightening torques, mounting bolts and centering sleeves for ANSI Class 150 

Nominal 
diameter 

ii4c11:i 

- 
Mounting bolts 

. 

[inch) 

Centering sleeve Tightening torque 
',. '- 

- length with a process 
<-., ; 

[inch]. Smooth seal face 

illaflti 
flange with a ' 

raised face' 
1" 4 x UNC 1/2" x 5.70" - * 14 7 

1 W 4 x UNC 1/2" x 6.50" 21 14 

2" 4 x UNC 5/8" x 7.50" 30 27 

3" 4 x UNC 5/8" x 9.25" 31 31 

4" 8 x UNC 5/8" x 10,4" 5,79 28 28 
* A centering sleeve is not required. The device is centered directly via the sensor housing. 
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O 

3.3.2 Installing the Promag L sensor 
Caution! 

The protective covers mounted on the two sensor flanges are used to hold the lap joint flanges in 
place and to protect the PTFE liner during transportation. Consequently, do not remove these 
covers until immediately before the sensor is installed in the pipe. 
The covers must remain in place while the device is in storage. 
Make sure that the lining is not damaged or removed from the flanges. 

(kbi Note! 
Bolts, nuts, seals, etc. are not included in the scope of supply and must be supplied by the customer. 

The sensor is designed for installation between the two piping flanges. 
Observe in any case the necessary screw tightening torques on -4 M 25 
If grounding disks are used, follow the mounting instructions which will be enclosed with the 
shipment 
To comply with the device specification, a concentrical installation in the measuring section is 

required 

O 

a0034 206 

Fig. 18: Installing the Promag L sensor 

Seals 

Comply with the following instructions when installing seals: 
No seals are required. 
For DIN flanges, use only seals according to EN 1514-1. 
Make sure that the seals do not protrude into the piping cross-section. 

Caution! 
Risk of short circuit! 
Do not use electrically conductive sealing compounds such as graphite! An electrically conductive 
layer could form on the inside of the measuring tube and short-circuit the measuring signal. 

Ground cable 

If necessary, special ground cables for potential equalization can be ordered as an accessory 
(-4 El 77). 
Information on potential equalization and detailed mounting instructions for the use of ground 
cables can be found on -> 55. 
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Promag 50 Installation 

Screw tightening torques (Promag L) 

Please note the following: 
The tightening torques listed below are for lubricated threads only. 
Always tighten the screws uniformly and in diagonally opposite sequence. 
Overtightening the screws will deform the sealing faces or damage the seals. 
The tightening torques listed below apply only to pipes not subjected to tensile stress. 

Promag L tightening torques for EN (DIN) 

Ominallralieter ,, 

]mm]' 

EN'{DIN), 
,',, 
, , 

' Pressure rating [bar] Thiiacled raitenera% 

4 Malt? tiglitenrairariue ;...,%" 
olyuretlran ,,',, ' ,,,' PTFE ' 

IWO:. - , ' .114mi 

50 PN 10/16 4 x M 16 15 40 

65* PN 10/16 8 x M 16 10 22 

80 PN 10/16 8 x M 16 15 30 

100 PN 10/16 8 x M 16 20 42 

125 PN 10/16 8 x M 16 30 55 

150 PN 10/16 8 x M 20 50 90 

200 PN 10 8 x M 20 65 130 

250 PN 10 12 xM20 50 90 

300 PN 10 12 x M 20 55 100 

* Designed acc. to EN 1092-1 (not to DIN 2501) 

Promag L tightening torques for ANSI 

' Nominal 

[mail 

chametar . 

[Inch] 

-ANSI- 

Pressure rating' 

Jibs] "" 

-: Threaded '. 

1 ',. fasteners 

' 

' Polyurethane 

' illmi 

Max. ' tightening 
-m v , 

'Ilhf "ft] 

torque' 
PTFE 

1Nml . 

- 

- 

50 2" Class 150 4 x 5/8" 15 11 40 29 

80 3" Class 150 4 x 5/8" 25 18 65 48 

100 4" Class 150 8 x 5/8" 20 15 44 32 

150 6" Class 150 8 x 3/4" 45 33 90 66 

200 8" Class 150 8 x 3/4" 65 48 125 92 

250 10" Class 150 12 x 7/8" 55 41 100 74 

300 12" Class 150 12 x 7/8" 68 56 115 85 
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Installation Promag 50 

3.3.3 Installing the Promag W sensor ( Note! 
Bolts, nuts, seals, etc. are not included in the scope of supply and must be supplied by the customer. 

The sensor is designed for installation between the two piping flanges. 
Observe in any case the necessary screw tightening torques on --> CI 26 
If grounding disks are used, follow the mounting instructions which will be enclosed with the 
shipment 

26 

,Dooa29.5 

Fig. 19: Installing the Promag W sensor 

Seals 

Comply with the following instructions when installing seals: 
Hard rubber lining --> additional seals are always necessary. 
Polyurethane lining -> no seals are required. 
For DIN flanges, use only seals according to EN 1514-1. 
Make sure that the seals do not protrude into the piping cross-section. 

Caution! 
Risk of short circuit! 
Do not use electrically conductive sealing compounds such as graphite! An electrically conductive 
layer could form on the inside of the measuring tube and short-circuit the measuring signal. 

Ground cable 

If necessary, special ground cables for potential equalization can be ordered as an accessory 
( --> E177). 
Information on potential equalization and detailed mounting instructions for the use of ground 
cables can be found on -> M 55 

Screw tightening torques (Promag W) 

Please note the following: 
The tightening torques listed below are for lubricated threads only. 
Always tighten the screws uniformly and in diagonally opposite sequence. 
Overtightening the screws will deform the sealing faces or damage the seals. 
The tightening torques listed below apply only to pipes not subjected to tensile stress. 
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Endress+Hauser 

Tightening torques for: 

EN (DIN) --> Ii 27 
JIS-> M 29 
ANSI-> 128 
AWWA M 29 
AS2129-> [J30 
AS 4087 -> n30 

Promag W tightening torques for EN (DIN) 

`,N6rairial !diameter , 

[mini ; % 

,::::,i;,,Ep141:4Ny, . , 

1,Sis` iure rating (hair ' 

iThreaded , 

'fasteners 

!:, Mai. tightening 
itard rubb'er-' 

toixiite II") ''';:' 
i'ofiutithnne; 

25 PN 40 4 xMl2 - 15 

32 PN 40 4 xMl6 - 24 

40 PN 40 4 xMl6 - 31 

50 PN 40 4 xMl6 - 40 

65* PN 16 8 x M 16 32 27 

65 PN 40 8 x M 16 32 27 

80 PN 16 8 x M 16 40 34 

80 PN 40 8 x M 16 40 34 

100 PN 16 8 x M 16 43 36 

100 PN 40 8 x M 20 59 50 

125 PN 16 8 x M 16 56 48 

125 PN 40 8 xM24 83 71 

150 PN 16 8 xM20 74 63 

150 PN 40 8 xM24 104 88 

200 PN 10 8 x M 20 106 91 

200 PN 16 12 x M 20 70 61 

200 PN 25 12 xM24 104 92 

4 
250 PN 10 12 x M20 82 71 

250 PN 16 12 xM24 98 85 

250 PN 25 12 x M 27 150 134 

300 PN 10 12 x M 20 94 81 

300 PN 16 12 x M 24 134 118 

300 PN 25 16 x M 27 153 138 

350 PN 6 12 x M 20 111 120 

350 PN 10 16 x M 20 112 118 

350 PN 16 16 x M 24 152 165 

350 PN 25 16 x M 30 227 252 

400 PN 6 16 x M 20 90 98 

400 PN 10 16 xM 24 151 167 

400 PN 16 16 xM27 193 215 

400 PN 25 16 xM33 289 326 

450 PN 6 16 xM 20 112 126 

450 PN 10 20 x M24 153 133 

450 PN 16 20 x M 27 198 196 

450 PN 25 20 x M 33 256 253 

500 PN 6 20 x M 20 119 123 

500 PN 10 20 x M 24 155 171 

500 PN 16 20 x M 30 275 300 

500 PN 25 20 xM33 317 360 

600 PN 6 20 x M 24 139 147 

600 PN 10 20 x M 27 206 219 

600* PN 16 20 x M 33 415 443 

600 PN 25 20 x M36 431 516 4 
700 PN 6 24 xM24 148 139 

700 PN 10 24 x M27 246 246 

700 PN 16 24 x M 33 278 318 

27 
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28 

NiinilitaiLliiiiiiiiik ' 

tililill ' 

qk DIN ) 

alfk'gRIT.e.rattng ll?g , 
'fah& - 

,tt 
fasteners 

Matiiiiiiiiingtorig&INEir- 
'S, ' Hardzrubbe r 

,. 

NItt',-',.' 1: 
PPIYIkreqln! =, 

700 PN 25 24 x M 39 449 507 

800 PN 6 24 x M 27 206 182 

800 PN 10 24 x M 30 331 316 

800 PN 16 24 x M 36 369 385 

800 PN 25 24 xM45 664 721 

900 PN 6 24 xM27 230 637 

900 PN 10 28 x M 30 316 307 

900 PN 16 28 xM36 353 398 

900 PN 25 28 xM45 690 716 

1000 PN 6 28 x M 27 218 208 

1000 PN 10 28 x M 33 402 405 

1000 PN 16 28 x M 39 502 518 

1000 PN 25 28 x M 52 970 971 

1200 PN 6 32 x M 30 319 299 

1200 PN 10 32 x M 36 564 568 568 

1200 PN 16 32 x M 45 701 753 

1400 PN 6 36 x M 33 430 398 

1400 PN 10 36 x M 39 654 618 

1400 PN 16 36 x M 45 729 762 

1600 PN 6 40 x M 33 440 417 

1600 PN 10 40 x M 45 946 893 

1600 PN 16 40 x M 52 1007 1100 

1800 PN 6 44 x M 36 547 521 

1800 PN 10 44 x M 45 961 895 

1800 PN 16 44 x M 52 1108 1003 

2000 PN 6 48 x M 39 629 605 

2000 PN 10 48 x M 45 1047 1092 

2000 PN 16 48 x M 56 1324 1261 

* Designed acc. to EN 1092-1 (not to DIN 2501) 

Promag W tightening torques for ANSI 

Nominal 
diameter 

[mmj finch! 

ANSI 

Pressure rating 
[ibil 

Threaded 
fasteners 

, 

Hard 

(Nut) , 

Max. tightening 

rubber 
(ibf - ft) 

torque 

Polyurethane 

(Nm1 ' Dbl. ft] 

25 1" Class 150 4 x 1/2" - 7 5 

25 1" Class 300 4 x 5/8" - 8 6 

40 1 W Class 150 4 x I/2" - - 10 7 

40 1 W Class 300 4 x 3/4" - - 15 11 

50 2" Class 150 4 x 5/8" - - 22 16 

50 2" Class 300 8 x 5/8" - - 11 8 

80 3" Class 150 4 x 5/8" 60 44 43 32 

80 3" Class 300 8 x 3A" 38 28 26 19 

100 4" Class 150 8 x 5/8" 42 31 31 23 

100 4" Class 300 8 x 3/4" 58 43 40 30 

150 6" Class 150 8 x 3/4" 79 58 59 44 

150 6" Class 300 12 x 3/4" 70 52 51 38 

200 8" Class 150 8 x 3/4" 107 79 80 59 

250 10" Class 150 12 x 7/8" 101 74 75 55 

300 12" Class 150 12 x 7/8" 133 98 103 76 

350 14" Class 150 12 x 1" 135 100 158 117 

400 16" Class 150 16 x 1" 128 94 150 111 

450 18" Class 150 16 x 1 1/8" 204 150 234 173 

500 20" Class 150 20 x 1 1/8" 183 135 217 160 

600 24" Class 150 20 x 1 IA" 268 198 307 226 
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Promag W tightening torques for115 

/ 4,:atd,Oint,4"' ',1 

s, 4;061 ;' ' '/;/ 

, ty, 
)7 

Wei* 
X TIi:rel a4ci' 

6S#1TS;>': 

,,maii'tig,htiiiing 
,,, -c, i,'-' 

arSkrubl, ., 
tOrciiieptiir 4, ,, .,*,'p 

-;' rPillth*VC,V 
25 10K 4 x M 16 - 19 

25 20K 4 xMl6 19 

32 10K 4 xMl6 22 

32 20K 4xMl6 - 22 

40 10K 4xM16 - 24 

40 20K 4 x M 16 - 24 

50 10K 4xMl6 - 33 

50 20K 8 xMl6 17 

65 10K 4xM16 55 45 

65 20K 8 x M 16 28 23 

80 10K 8 x M 16 29 23 

80 20K 8 xM20 42 35 

100 10K 8 xMl6 35 29 

100 20K 8 xM20 56 48 

125 10K 8 x M 20 60 51 

125 20K 8 x M 22 91 79 

150 10K 8 x M 20 75 63 

150 20K 12 x M 22 81 72 

200 10K 12 x M 20 61 52 

200 20K 12 x M 22 91 80 

250 10K 12 x M 22 100 87 

250 20K 12 x M24 159 144 

300 10K 16 x M 22 74 63 

300 20K 16 x M 24 138 124 Ali 

Promag W tightening torques for AWWA 

Nominal diameter 

[inch] 

AWWA 

PreaSure 
rating 

- 
. , 

Threaded' . 

fasteners, ,. , 

Hard rubber 

tANmi , 

Max. tightening 

[Int ft] I= 

torque 
Polyurethane 

- [NMI 11M. ft]' 
, 

700 28" Class D 28 x 1 1/4" 247 182 292 215 

750 30" Class D 28 x 1 1/4" 287 212 302 223 

800 32" Class D 28 x 1 1/2" 394 291 422 311 

900 36" Class D 32 x 1 1/2" 419 309 430 317 

1000 40" Class D 36 x 1 1/2" 420 310 477 352 

1050 42" Class D 36 x 1 1/2" 528 389 518 382 

1200 48" Class D 44 x 1 1/2" 552 407 531 392 

1350 54" Class D 44 x 1 3/4" 730 538 633 467 

1500 60" Class D 52 x 1 3/4" 758 559 832 614 
1650 66" Class D 52 x 1 3A" 946 698 955 704 

1800 72" Class D 60 x 1 3/4" 975 719 1087 802 

2000 78" Class D 64 x 2" 853 629 786 580 
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30 

Promag W tightening torques for AS 2129 

iloiriiiiitoore:ef ASi2129 ' 

ftniiiillifi 0.4.4: ' '1!,i,Wr.atin g 

'Threaded 
fasteners 

M'''-tightiiiiiiiireite! 1 

s ,,,, ins,.. 
arthrubher ` 

80 Table E 4 xMl6 49 

100 Table E 8 x M 16 38 

150 Table E 8 x M 20 64 

200 Table E 8 x M 20 96 

250 Table E 12 xM20 98 

300 Table E 12 x M 24 123 

350 Table E 12 xM24 203 

400 Table E 12 x M 24 226 

450 Table E 16 xM24 226 

500 Table E 16 xM24 271 

600 Table E 16 xM30 439 

700 Table E 20 x M 30 355 

750 Table E 20 x M 30 559 

800 Table E 20 x M 30 631 

900 Table E 24 x M 30 627 

1000 Table E 24 xM30 634 

1200 Table E 32 x M 30 727 

Promag W tightening torques for AS 4087 

tinininktlinmeter : 

inimi ' ' 

,AS 4087 
Pressure rating 

^ Threaded 
fasteners 

Max. tightening torque m 
Harifruber. 

80 PN 16 4 xMl6 49 

100 PN 16 4 xMl6 76 

150 PN 16 8 x M 20 52 

200 PN 16 8 xM20 77 

250 PN 16 8 xM20 147 

300 PN 16 12 xM24 103 

350 PN 16 12 x M 24 203 

375 PN 16 12 xM24 137 

400 PN 16 12 xM24 226 

450 PN 16 12 xM24 301 

500 PN 16 16 xM24 271 

600 PN 16 16 xM27 393 

700 PN 16 20 x M 27 330 

750 PN 16 20 xM30 529 

800 PN 16 20 x M 33 631 

900 PN 16 24 x M 33 627 

1000 PN 16 24 x M 33 595 

1200 PN 16 32 x M 33 703 
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Promag 50 Installation 

O 

3.3.4 Installing the Promag P sensor 
Caution! 

The protective covers mounted on the two sensor flanges guard the PTFE, which is turned over 
the flanges. Consequently, do not remove these covers until immediately before the sensor is 
installed in the pipe. 
The covers must remain in place while the device is in storage. 
Make sure that the lining is not damaged or removed from the flanges. 

Note! 
Bolts, nuts, seals, etc. are not included in the scope of supply and must be supplied by the customer. 

The sensor is designed for installation between the two piping flanges. 
Observe in any case the necessary screw tightening torques on -> 32 
If grounding disks are used, follow the mounting instructions which will be enclosed with the 
shipment 

Fig. 20: Installing the Promag P sensor 

Seals 

Comply with the following instructions when installing seals: 
PFA or PTFE lining -> No seals are required! 
For DIN flanges, use only seals according to EN 1514-1. 
Make sure that the seals do not protrude into the piping cross-section. 

Caution! 
Risk of short circuit! Do not use electrically conductive sealing compounds such as graphite! An 
electrically conductive layer could form on the inside of the measuring tube and short-circuit the 
measuring signal. 

Ground cable 

If necessary, special ground cables for potential equalization can be ordered as an accessory 
(-> El 77). 
Information on potential equalization and detailed mounting instructions for the use of ground 
cables can be found on -> n 55 
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Installing the high-temperature version (with PFA lining) 

The high-temperature version has a housing support for the thermal separation of sensor and 
transmitter. The high-temperature version is always used for applications 
in which high ambient temperatures are encountered in conjunction with high fluid 
temperatures. The high-temperature version is obligatory if the fluid temperature exceeds +150 °C. 

%). Note! 
You will find information on permissible temperature ranges on -4 Ii 102 

a 

32 

Insulation 

Pipes generally have to be insulated if they carry very hot fluids, in order to avoid energy losses and 
to prevent accidental contact with pipes at temperatures that could cause injury. Guidelines 
regulating the insulation of pipes have to be taken into account. 

Caution! 
Risk of measuring electronics overheating. The housing support dissipates heat and its entire surface 
area must remain uncovered. Make sure that the sensor insulation does not extend past the top of 
the two sensor shells. 

A000,1300 

Fig. 21: Promag P (high-temperature version): Insulating the pipe 

Tightening torques for threaded fasteners (Promag P) 

Please note the following: 
The tightening torques listed below are for lubricated threads only. 
Always tighten the screws uniformly and in diagonally opposite sequence. 
Overtightening the screws will deform the sealing faces or damage the seals. 
The tightening torques listed below apply only to pipes not subjected to tensile stress. 

Tightening torques for: 
EN (DIN) -> 33 
ANSI -9 D34 
JIS -> R34 
AS 2129 -+ a35 
AS 4087 -4 ri 35 
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Endress+Hauser 

Promag P tightening torques for EN (DIN) 

All):m4.407*tey e WgInin 
,ArfireidOPA 

fasteners 
P FA 

15 PN 40 4 xMl2 11 - 
25 PN 40 4 xMl2 26 20 

32 PN 40 4 xMl6 41 35 

40 PN 40 4 xMl6 52 47 

50 PN 40 4 xMl6 65 59 

65* PN 16 8 x M 16 43 40 

65 PN 40 8 x M16 43 40 

80 PN 16 8 x MI6 ' 53 48 

80 PN 40 8 x M 16 53 48 

100 PN 16 8 xMl6 57 51 

100 PN 40 8 xM20 78 70 

125 PN 16 8 x M 16 75 67 

125 PN 40 8 x M 24 111 99 

150 PN 16 8 x M20 99 85 

150 PN 40 8 xM24 136 120 

200 PN 10 8 xM20 141 101 

200 PN 16 12 xM20 94 67 

200 PN 25 12 xM24 138 105 

250 PN 10 12 xM20 110 - 
250 PN 16 12 xM24 131 - 
250 PN 25 12 xM27 200 - 
300 PN 10 12 x M20 125 - 
300 PN 16 12 xM 24 179 - 
300 PN 25 16 xM27 204 

- II 
350 PN 10 16 xM 20 188 

350 PN 16 16 x M 24 254 - 
350 PN 25 16 x M 30 380 - 
400 PN 10 16 xM24 260 - 
400 PN 16 16 xM27 330 - 
400 PN 25 16 xM33 488 - 
450 PN 10 20 xM24 235 - 
450 PN 16 20 xM27 300 - 
450 PN 25 20 x M 33 385 - 
500 PN 10 20 xM24 265 - 
500 PN 16 20 xM30 448 - 
500 PN 25 20 xM33 533 - 
600 PN 10 20 xM27 345 - 
600* PN 16 20 xM33 658 - 
600 PN 25 20 xM36 731 - 

* Designed acc. to EN 1092-1 (not to DIN 2501) 
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Promag P tightening torques for ANSI 

Oininafdiameter '.-''' ''' ANSI 
,,, ,P.,,' 
1Prpsixetat4ie' 
l'-'''''f PO , 

Thiearled 
fastenersi 

teiiing toiqiie 
' 

,,:rk" , 
`..`4 %. 

= iNiflr:: 

2' 

Am: fti.` : 14 
.re;, 

v I1bf ft1' 

15 1/2° Class 150 4 x 1/2" 6 4 - - 
15 1/2" Class 300 4 x 1/2" 6 4 - - 
25 I" Class 150 4 x 1/2" 11 8 10 7 

25 1° Class 300 4 x 5/8° 14 10 12 9 

40 1 1/2" Class 150 4 x 1/2" 24 18 21 15 

40 1 1/2° Class 300 4 x3/4" 34 25 31 23 

50 2" Class 150 4 x 5/8" 47 35 44 32 

50 2° Class 300 8 x 5/8" 23 17 22 16 

80 3° Class 150 4 x 5/8" 79 58 67 49 

80 3° Class 300 8 x 3A" 47 35 42 31 

100 4" Class 150 8 x 5/8" 56 41 50 37 

100 NI - Class 300 - 8 x 34°- 67- - 49- - -59- - 44 

150 6" Class 150 8 x 3/4" 106 78 86 63 

150 6" Class 300 12 x 3/4" 73 54 67 49 

200 8" Class 150 8 x 3/4" 143 105 109 80 

250 10" Class 150 12 x 7/8" 135 100 - - 
300 12" Class 150 12 x 7/8" 178 131 - - 
350 14" Class 150 12 x 1" 260 192 - - 
400 16" Class 150 16 x 1" 246 181 - - 
450 18° Class 150 16 x 1 1/8" 371 274 - - 
500 20" Class 150 20 x 1 1/8" 341 252 - - 
600 24" Class 150 20 x 1 1/4" 477 352 - - 

Promag P tightening torques for JIS 

H imtilit'd*ietir 
il*Ri 

'Ns ' 

.Pressure rating Threaded fasteners 
Max, tightening torque INtnI, 

' PIPE - PFA' 

25 10K 4 xMl6 32 27 

25 20K 4 x M 16 32 27 

32 10K 4 xMl6 38 - 
32 20K 4 xMl6 38 - 
40 10K 4 xMl6 41 37 

40 20K 4 xMl6 41 37 

50 10K 4 xMl6 54 46 

50 20K 8 xMl6 27 23 

65 10K 4 xMl6 74 63 

65 20K 8 x M 16 37 31 

80 10K 8 xMl6 38 32 

80 20K 8 xM20 57 46 

100 10K 8 x M 16 47 38 

100 20K 8 xM20 75 58 

125 10K 8 xM20 80 66 

125 20K 8 xM22 121 103 

150 10K 8 xM20 99 81 

150 20K 12 xM22 108 72 

200 10K 12 xM20 82 54 

200 20K 12 xM22 121 88 

250 10K 12 xM22 133 - 
250 20K 12 xM24 212 - 
300 10K 16 xM22 99 - 
300 20K 16 xM24 183 - 
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Promag P tightening torques for AS 2129 

Nrilillaj iii*I#e; ,;_4 A 

77',,11111411'h,4';' ''''' 

AS, 2129,, - . 

,1)0.4u1,i',03nt 
Threaded 

i fatineii:;< 
1`,1** *itibiti41!"#9.14 ?i,,, 

PITE,. V ' 4' 
25 Table E 4 xMl2 21 

50 Table E 4 x M 16 42 

Promag P tightening torques for AS 4087 

Noirt*Ittliniefer = 

-9 - -immi '; 
'' AS,4087 -; ,7 
Pressure rating 

,Threatle,t1 
;,,Iaiteriet's ., , 

'tightenittitnitine,,INnil , 

''''1-''' 'PIPE ' .;,. 

50 PN 16 4 xMl6 42 
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a 

a 

3.3.5 Installing the Promag H sensor 
The sensor is supplied to order, with or without pre-installed process connections. Pre-installed 
process connections are secured to the sensor with 4 or 6 hex-head threaded fasteners. 

Caution! 
The sensor might require support or additional attachments, depending on the application and the 
length of the piping run. When plastic process connections are used, the sensor must be additionally 
supported mechanically. A wall-mounting kit can be ordered separately from Endress+Hauser as an 
accessory ( 0 77). 

4004200 

Abb. 22: Promag H process connections (DN 2...25 / DN 40...100, 1/12"...1" / DN 11/2"...4") 

A = DN 2...25, 1/ 12'...I "/ process connections with 0-ring 
- welding flanges (DIN EN ISO 1127, ODT / SMS), 

- flange (EN (DIN), ANSI,115 ), flange PVDF (EN (DIN), ANSI,115 ) 
- external and internal thread, hose connection, PVC adhesive fitting 

B = DN 2...25, 1/12'...1"/ process connections with aseptic gasket vseal 
- weld nipples (DIN 11850, ODT/SMS) 
- Clamp (ISO 2852, DIN 32676, L14 AM7) 
- coupling (DIN 11851, DIN 11864-1, SMS 1145) 
- flange DIN 11864-2 

C = DN 40...100, 11/2...4"/ process connections with aseptic gasket seal 
- weld nipples (DIN 11850, ODT/SMS) 
- Clamp (ISO 2852, DIN 32676, L14 AM7) 
- coupling (DIN 11851, DIN 11864-1, ISO 2853, SMS 1145) 
- flange DIN 11864-2 

Seals 

When installing the process connections, make sure that the seals are clean and correctly centered. 

Caution! 
With metal process connections, you must fully tighten the screws. The process connection forms 
a metallic connection with the sensor, which ensures a defined compression of the seal. 
With plastic process connections, note the max. torques for lubricated threads (7 Nm / 5.2 lbf ft). 
With plastic flanges, always use seals between connection and counter flange. 
The seals must be replaced periodically, depending on the application, particularly in the case of 
gasket seals (aseptic version)! 
The period between changes depends on the frequency of cleaning cycles, the cleaning 
temperature and the fluid temperature. Replacement seals can be ordered as accessories -> M 77. 
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Usage and assembly of ground rings (DN 2 to 25, 1/12" to 1") 

In case the process connections are made of plastic (e.g. flanges or adhesive fittings), the potenti 
between the sensor and the fluid must be equalized using additional ground rings. 
If the ground rings are not installed this can affect the accuracy of the measurements or cause the 
destruction of the sensor through the electrochemical erosion of the electrodes. 

Caution! 
Depending on the option ordered, plastic disks may be installed at the process connections instead 
of ground rings. These plastic disks serve only as spacers and have no potential equalization 
function. In addition, they provide a sealing function at the interface between the sensor and 
process connection. For this reason, with process connections without ground rings, these plastic 
disks/seals must not be removed, or must always be installed. 
Ground rings can be ordered separately from Endress+Hauser as accessories (- t 77). When 
placing the order, make certain that the ground ring is compatible with the material used for the 
electrodes. Otherwise, there is a risk that the electrodes may be destroyed by electrochemical 
corrosion! Information about the materials can be found on -> ri 112. 
Ground rings, including the seals, are mounted within the process connections. 
Therefore, the fitting length is not affected. 

1. Loosen the four or six hexagonal headed bolts (1) and remove the process connection from the 
sensor (4). 

2. Remove the plastic disk (3), including the two 0-ring seals (2). 

3. Place one seal (2) in the groove of the process connection. 

4. Place the metal ground ring (3) on the process connection. 

5. Now place the second seal (2) in the groove of the ground ring. 

6. Finally, mount the process connection on the sensor again. 
With plastic process connections, note the max. torques for lubricated threads 
(7 Nm / 5.2 lbf ft). 

2 3 2 

Fig. 23: Installing ground rings with Promag H (DN 2 to 25, 1/12" to 1") 

1 = Hexagonal-headed bolt (process connection) 
2 = 0-ring seals 
3 = Ground ring or plastic disk (spacer) 
4 = Sensor 

"00O2651 
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a 
Welding the transmitter into the piping (weld nipples) 

Caution! 
Risk of destroying the measuring electronics. Make sure that the welding machine is not grounded 
via the sensor or the transmitter. 

1. Tack-weld the sensor into the pipe. A suitable welding jig can be ordered separately as an 
accessory (-> 77). 

2. Loosen the screws on the process connection flange and remove the sensor, complete with the 
seal, from the pipe. 

3. Weld the process connection to the pipe. 

4. Reinstall the sensor in the pipe. Make sure that everything is clean and that the seal is correctly 
seated. 

Note! 
If thin-walled foodstuffs pipes are not welded correctly, the heat could damage the installed seal. 
It is therefore advisable to remove the sensor and the seal prior to welding. 
The pipe has to be spread approximately_8 mm to permit disassembly. 

Cleaning with pigs 

If pigs are used for cleaning, it is essential to take the inside diameters of the measuring tube and 
process connection into account. All the dimensions and lengths of the sensor and transmitter are 
provided in the separate documentation "Technical Documentation" -. E) 116. 
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3.3.6 Turning the transmitter housing 

Turning the aluminum field housing 

Warning! 
The turning mechanism in devices with Ex d/de or FM/CSA Cl. I Div. 1 classification is not the 
same as that described here. The procedure for turning these housings is described in the Ex-specific 
documentation. 

1. Loosen the two securing screws. 

2. Turn the bayonet catch as far as it will go. 

3. Carefully lift the transmitter housing: 
- Promag D: approx. 10 mm (0.39 inch) above the securing screws 
- Promag L, W, P, H: to the stop 

4. Turn the transmitter housing to the desired position: 
- Promag D: max. 180° clockwise or max. 180° counterclockwise 
- Promag L, W, P, H: max. 280° clockwise or max. 20° counterclockwise 

5. Lower the housing into position and re-engage the bayonet catch. 

6. Retighten the two securing screws. 

40004302 

Fig. 24: Turning the transmitter housing (aluminum field housing) 

Turning the stainless-steel field housing 

1. Loosen the two securing screws. 

2. Carefully lift the transmitter housing as far as it will go. 

3. Turn the transmitter housing to the desired position (max. 2 x 90° in either direction). 

4. Lower the housing into position. 

5. Retighten the two securing screws. 

2 

3 

Fig. 25: Turning the transmitter housing (stainless-steel field housing) 
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3.3.7 Turning the onsite display 
1. Unscrew the cover of the electronics compartment from the transmitter housing. 

2. Press the side latches on the display module and remove it from the electronics compartment 
cover plate. 

3. Turn the display to the desired position (max. 4 x 45° in both directions) and reset it onto the 
cover plate of the electronics compartment. 

4. Screw the cover of the electronics compartment firmly back onto the transmitter housing. 

Fig. 26: Turning the local display (field housing) 

4003236 
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3.3.8 Installing the wall-mount housing 
There are various ways of installing the wall-mount transmitter housing: 

Direct wall mounting 
Installation in control panel (with separate mounting kit, accessories) --> 42 
Pipe mounting (with separate mounting kit, accessories) -> ri 42 

Caution! 
Make sure that the ambient temperature does not exceed the permissible range at the mounting 
location, -20 to +60 °C (-4 to + °140 F), optional -40 to +60 °C (-40 to +140 °F). Install the 
device at a shady location. Avoid direct sunlight. 
Always install the wall-mount housing in such a way that the cable entries are pointing down. 

Direct wall mounting 

1. Drill the holes as illustrated in the graphic. 

2. Remove the cover of the connection compartment (a). 

3. Push the two securing screws (b) through the appropriate bores (c) in the housing. 
- Securing screws (M6): max. 0 6.5 mm (0.26") 
- Screw head: max. 0 10.5 mm (0.41") 

4. Secure the transmitter housing to the wall as indicated. 

5. Screw the cover of the connection compartment (a) firmly onto the housing. 

Fig. 27: Mounted directly on the wall 
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Panel-mounted installation 

1. Prepare the opening in the panel as illustrated in the graphic. 

2. Slide the housing into the opening in the panel from the front. 

3. Screw the fasteners onto the wall-mount housing. 

4. Place the threaded rods in the fasteners and screw them down until 
the housing is seated tightly against the panel. Afterwards, tighten the locking nuts. 
Additional support is not necessary. 

a0001131 

Fig. 28: Panel installation (wall-mount housing) 

Pipe mounting 

The assembly should be performed by following the instructions in the graphic. 

Caution! 
If the device is mounted to a warm pipe, make certain that the housing temperature does not exceed 
+60 °C (+140 °F), which is the maximum permissible temperature. 

Fig. 29: Pipe mounting (wall -mount housing) 

42 

4001132 
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3.4 Post-installation check 
Perform the following checks after installing the measuring device in the pipe: 

( V Dn, ce conditin ;an d specifications '-', ,,-'' 
,,,' ,,va';f-2,-A,7,/,'7: 

- ''%;',; 
fr,l,',,,, -- , ,,',,',/ ->",-, ,', ',3 ,,';,',/. ,'''',/ ',',;.f,,,,, V ,, , - ',/,'',. ,",' 

"7: -,-?:'..7'?,,,,,;' ,z,:, ",;,1.'-:, 
, Notes 
44' 

ff.7,-, '!, , ), ',,,7 ,fr% Y , ',,;, 

Is the device damaged (visual inspection)? - 

Does the device correspond to specifications at the measuring point, including 
process temperature and pressure, ambient temperature, minimum fluid 
conductivity, measuring range, etc.? 

-> D 100 

-,, .,' ,,,°8, .; ' - , 

-', Instalistion . J', , - "4; ,, - ,, ,,, -z,-",;,,,;;:.,-4.-;',-;-, 

Notes 0 

Does the arrow on the sensor nameplate match the actual direction of flow 
through the pipe? 

- 

Is the position of the measuring electrode plane correct? -> 2 15 

Is the position of the empty pipe detection electrode correct? -> a 15 

Were all screws tightened to the specified torques when the sensor was installed? Promag D -> D 23 
Promag L -> D 25 
Promag W -> 2 26 
Promag P -> El 32 

Were the correct seals used (type, material, installation)? Promag D -4 (2121 

Promag L-> D 24 
Promag W -4 D 26 
Promag P -> D 31 

Promag H -4 D 36 

41 
Are the measuring point number and labeling correct (visual inspection)? - 

, 
,`'-.:%,-;k,, Procesi environment! process conditOrts '-- ' Notes 

Were the inlet and outlet runs respected? Inlet run 5 x DN 

Outlet run ?. 2 x DN 

Is the measuring device protected against moisture and direct sunlight? - 

Is the sensor adequately protected against vibration (attachment, support)? Acceleration up to 2 g by 

analogy with IEC 600 68-2-8 
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4 Wiring 
AWarning! 
When connecting Ex-certified devices, see the notes and diagrams in the Ex-specific supplement to 
these Operating Instructions. 
Please do not hesitate to contact your Endress+Hauser representative if you have any questions. 

Note! 
The device does not have an internal circuit breaker. For this reason, assign the device a switch or 
power-breaker switch capable of disconnecting the power supply line from the mains. 

AN 

44 

4.1 Connecting the remote version 

4.1.1 Connecting Promag D, L, W, P, H 

Warning! 
Risk of electric-shock! Switth off the power supply before opening the device. Do not install or 
wire the device while it is connected to the power supply. Failure to comply with this precaution 
can result in irreparable damage to the electronics. 
Risk of electric shock! Connect the protective conductor to the ground terminal on the housing 
before the power supply is applied. 

Caution! 
Only sensors and transmitters with the same serial number can be connected to one another. 
Communication problems can occur if the devices are not connected in this way. 
Risk of damaging the coil driver. Always switch off the power supply before connecting or 
disconnecting the coil cable. 

Procedure 

1. Transmitter: Remove the cover from the connection compartment (a). 

2. Sensor: Remove the cover from the connection housing (b). 

3. Feed the signal cable (c) and the coil cable (d) through the appropriate cable entries. 

6 Caution! 
Route the connecting cables securely (see "Connecting cable length" -> 2 44). 

4. Terminate the signal and coil current cable as indicated in the table: 
Promag D, L, W, P -> Refer to the table -4 M 47 
Promag H --> Refer to the "Cable termination" table -> 48 

5. Establish the wiring between the sensor and the transmitter. 
The electrical wiring diagram that applies to your device can be found: 

In the corresponding graphic: 
-> Pli 30 (Promag D) --> 31 (Promag L, W, P); 17.132 (Promag H) 

In the cover of the sensor and transmitter 

Note! 
The cable shields of the Promag H sensor are grounded by means of the strain relief terminals 
(see also the "Cable termination" table -> M 48) 

Caution! 
Insulate the shields of cables that are not connected to eliminate the risk of short-circuits with 
neighboring cable shields inside the connection housing. 

6. Transmitter: Screw the cover on the connection compartment (a). 

7. Sensor: Secure the cover on the connection housing (b). 

1001 
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Promag D 

in 
cI N 

w LU U) CD La (.0 

6 8 

n.c. 

o W 

CD 

(61 

d 

AC010882 

Fig. 30: Connecting the remote version of Promag D 

a Wall-mount housing connection compartment 
b Cover of the sensor connection housing 
c Signal cable 
d Coil current cable 
n.c. Not connected, insulated cable shields 

Wire colors/Terminal No.: 
5/6 = braun, 7/8 = white, 4 = green, 37/36 = yellow 

Promag L, W, P 

0 
inCs! 

w LU U) w 

6 36 

n.c. 

- 0 

n.c. 

trill 

ca 

r-"-1 
116 

111 

Fig. 31: Connecting the remote version of Promag L, W, P 

a Wall-mount housing connection compartment 
b Cover of the sensor connection housing 
c Signal cable 
d Coil current cable 
n.c. Not connected, insulated cable shields 

Wire colors/Terminal No.: 
5/6 = braun, 7/8 = white, 4 = green, 37/36 = yellow 

Endress+Hauser 

A0011722 

45 

Axis PlaceLarapinta SPS SP315 Electrical Switchboard OM Manual

Q-Pulse Id TMS775 Active 29/01/2014 Page 75 of 540



Wiring Promag 50 

Promag H 

in0,1 N Z 
W W co CD ui cn 

6 

d 

8 

- - W N -0 W 
LLI Z 

CD 

n.c. 

foiroiral 

Fig. 32: Connecting the remote version of Promag H 

a Wall-mount housing connection compartment 
b Cover of the sensor connection housing 
c Signal cable 

d Coil current cable 

n.c. Not connected, insulated cable shields 

Wire colors/Terminal No.: 
5/6 = braun, 7/8 = white, 4 = green, 37/36 = yellow 

A0011747 
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4-44 427; <4 ,44-;44.4 i'cr.;/.;i- 
/ 

///i/ 047 ° '4"-4 
,1Cable;termiriation forlth4femole'verliOn 4 l'ez 

4;Prpmag D'iProm'a0t/..-PromagNV 
;; ",%p; 

Terminate the signal and coil current cables as shown in the figure below (Detail A). 
Ferrules must be provided on the fine-wire cores (Detail B: CD = red ferrules, 0 1.0 mm; 0 = white ferrules, 0 0.5 mm). 
* Stripping only for reinforced cables 

Caution! 
When fitting the connectors, pay attention to the following points: 

Signal cable -, Make sure that the ferrules do not touch the wire shield on the sensor side. 
Minimum distance = 1 mm (exception "GND" = green cable) 
Coil current cable-, Insulate one core of the three-core wire at the level of the core reinforcement; you only require two cores for the connection. 

TRANSMITTER 

Signal cable Coil current cable 

mm (inch) 

17 (0.67) 

100 3.94 * mm (inch) 90 (3.54)* 

80 3.15 

--1.--r.- 

70 (2.76) 

-.0 

50 1.97 §g/122). 
8 (0.31) IN 

8 (0.31) 
10 (0.39) 

[ -1 -, O 
.--.. 

--:. 0 
A A e 

'teurci,(9 0 

L irtleTtril ..,, ,.......... 0°4.- c),-- , ILii L 
CD 

0-4.- GND . 
B 

CD 

A0002687-ae 

CD , -'U 

A ------ 
B 

A0001468-ae 

SENSOR 

Signal cable Coil current cable 

20 (0.79)* 170 6.69 * 
160 (6.30)* mm (inch) 

- 

mm (inch) 
80 3.15 2 (0.79)* 

i . 
50 1.97, 17 (0.67) 70 (2.76) .--I3 0.31) 50 (1.971 

1 

--- ---__.. 8 (0.31) -- =pawl. ILA-11/ 
mpm.:. i0.-. - iSli 

...ALI?' ..... ..._ 
A 0 0 

0 

0 
o o 

E.1---t,111-11 (0.04) 

0 0 

A 

o 

0 
--11'. 

0 
GND , 

%\ 4 
B s 

CD 

A2446-AE 

B 111 

A0002650. 
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1 eliminatioraor4he remote version 
magH 

A 

Terminate the signal and coil current cables as shown in the figure below (Detail A). 
Ferrules must be provided on the fine-wire cores (Detail B: 0 = red ferrules, 0 1.0 mm; O = white ferrules, 0 0.5 mm). 

6 Caution! 
When fitting the connectors, pay attention to the following points: 

Signal cable -) Make sure that the ferrules do not touch the wire shield on the sensor side. 
Minimum distance = 1 mm (exception °GNU' = green cable). 
Coil current cable -) Insulate one core of the three-core wire at the level of the core reinforcement; you only require two cores for the connection. 
On the sensor side, reverse both cable shields approx. 15 mm over the outer jacket. The strain relief ensures an electrical connection with the connection 
housing. 

TRANSMITTER 

Signal cable Coil current cable 

mm (inch) 80 (3.15) mm (inch) 70 (2.76) 

17 (0.67) 50 (1.97) 

8 (0.31). 

50 (1.97)1 

8 (0.31 IIII 10 (0.39) 
0==::,,__ 

ar --e 0 
.-, 

0 
A 

VITFVF. CD 

. A 

67 6 

O L 0 IC Or _.,____ton 
II O 

@ 11 ,' GND 

B 
OO 

A0002680. 

....---- 
O B 

A0002684-ae 

SENSOR 

Signal cable Coil current cable 

80 (3.15) TWOri 70 (2.76) 

15 (0.59). (0.67) -P.6.84.10.: 
15 (0.59) 

t TTIT p o ...1-- - 417 W_MI 40 (1.57) 
8 (0.31) 

0 0 

.. -4 4 ur_3i . 8 (0.31) 

I 1 1 

0 

A 

0 

A 

o° 
1 

1 

.. T1 
Iv., 0 .0-- 

.?.. 1 (0.04) II 'EN 
- - 

I 

11_71 
A --II- ® 

%. 

-do, i 
,....4,7.74".:, :"% 

."1. 
,.....h 

N D a, o o 

11 B 

., _ ® 
N 

OO mm (inch) 

A0002047-le 

.G * 11. 

B mm (inch) 

A0002648-ae 
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a 

4.1.2 Cable specifications 

Signal cable 

3 x 0.38 mm2 PVC cable with common, braided copper shield (0 -7 mm) and individually 
shielded cores 
With Empty Pipe Detection (EPD): 4 x 0.38 mm2 PVC cable with common, braided copper shield 
(0 -7 mm) and individually shielded cores 
Conductor resistance: 5 50 S?/km 
Capacitance: core/shield: 5 420 pF/m 
Permanent operating temperature: -20 to +80 °C 
Cable cross-section: max. 2.5 mm2 

Coil cable 

2 x 0.75 mm2 PVC cable with common, braided copper shield (0 -7 mm) 
Conductor resistance: 5 37 ilikm 
Capacitance: core/core, shield grounded: 5 120 pF/m 
Operating temperature: -20 to +80 °C 
Cable cross-section: max. 2.5 mm2 
Test voltage for cable insulation: .1433 V AC r.m.s. 50/60 Hz or >2026 V DC 

A0003104 

Fig. 33: Cable cross-section 

a Signal cable 
b Coil current cable 

Core 
2 Core insulation 
3 Core shield 
4 Core jacket 
5 Core reinforcement 
6 Cable shield 
7 Outer jacket 

Reinforced connecting cables 

As an option, Endress+Hauser can also deliver reinforced connecting cables with an additional, 
reinforcing metal braid. Reinforced connecting cables should be used when laying the cable directly 
in the ground, if there is a risk of damage from rodents or if using the measuring device below IP 68 
degree of protection. 

Operation in zones of severe electrical interference: 

The measuring device complies with the general safety requirements in accordance with EN 61010 
and the EMC requirements of IEC/EN 61326. 

Caution! 
Grounding is by means of the ground terminals provided for the purpose inside the 

that housing. Ensure at the stripped and twisted lengths of cable shield to the ground terminal ar. 
short as possible. 
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4.2 Connecting the measuring unit 

4.2.1 Connecting the transmitter 

Warning! 
Risk of electric shock! Switch off the power supply before opening the device. Do not install or 
wire the device while it is energized. Failure to comply with this precaution can result in 

irreparable damage to the electronics. 
Risk of electric shock! Connect the protective conductor to the ground terminal on the housing 
before the power supply is applied (not necessary if the power supply is galvanically isolated). 
Compare the specifications on the nameplate with the local voltage supply and frequency. Also 
comply with national regulations governing the installation of electrical equipment. 

1. Remove the cover of the connection compartment (f) from the transmitter housing. 

2. Feed the power supply cable (a) and the signal cable (b) through the appropriate cable entries. 
3. Perform the wiring: 

- Wiring diagram (aluminum housing) - 
- Wiring diagram (stainless steel housing) 27. 35 
- Wiring diagram (wall-mount housing) -> 
- Terminal assignment -4 a 52 

4. Screw the cover of the connection compartment (f) firmly onto the transmitter housing. 

ton 34 

oia 36 

Fig. 34: Connecting the transmitter (aluminum field housing). Cable cross-section: max. 2.5 mm2 

a Cable for power supply: 85 to 260 VAC, 20 to 55 VAC, 16 to 62 V DC 
Terminal No. 1: LI for AC, L+ for DC 
Terminal No. 2: N for AC, L- for DC 

b Signal cable: Terminals Nos. 20-27 -> El 52 
c Ground terminal for protective ground 
d Ground terminal for signal cable shield 
e Service connector for connecting service interface FXA193 (Fieldcheck, FieldCare) f Cover of the connection compartment 
g Securing clamp 

50 

400,1582 
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Endress+Hauser 

a --I. 

- 27 
+ 26 

-25 
e +24 

- 23 

ci Ia 
-21 

a + 22 

+ 20 

N (L-) 2 
Li (L+) 1 

Fig. 35: Connecting the transmitter (stainless steel field housing); cable cross-section: max. 2.5 mni2 

a Cable for power supply: 85 to 260 VAC, 20 to 55 VAC, 16 to 62 V DC 
Terminal No. 1: LI for AC, L+ for DC 
Terminal No. 2: N for AC, L- for DC 

b Signal cable: Terminals Nos. 20-27 -> El 52 
c Ground terminal for protective ground 
d Ground terminal for signal cable shield 
e Service connector for connecting service interface FXAI 93 (Fieldcheck, FieldCare) f Cover of the connection compartment 

a00:4584 

a b 

N (L-) 
Li (L+) 

2 202122 2324252827 

,rtrT!FMSr 

a C b 

O 

Fig. 36: Connecting the transmitter (wall-mount housing); cable cross-section: max 2.5 mm2 

a Cable for power supply: 85 to 260 VAC, 20 to 55 VAC, 16 to 62 V DC 
Terminal No. 1: LI for AC, L+ for DC 
Terminal No. 2: N for AC, L- for DC 

b Signal cable: Terminals Nos. 20-27 CI 52 
c Ground terminal for protective ground 
d Ground terminal forsignal cable shield 
e Service connector for connecting service interface FXA193 (Fieldcheck, FieldCare) 
f Cover of the connection compartment 

20001135 
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4.2.2 Terminal assignment 

A:°: 
Order v.tr.,31:.'ke,,,,,, 

,i.el;iiivolliirtitvi;iilii- 
v4,75, 
Pftkr(ti' A 23,V Atl 44'. (AIM( 2 (t.)427;(:), rear 

50.+*_.*********.vv - _ Current output 
HART 

50***_****** ***** A - - Frequency output 
Current output 

HART 

50***_* ***** *****D 
Status input Status output Frequency output 

Current output 
HART 

50 *`* * * * * * * * * * * *S 
Frequency output 

Ex i 

Current output, Ex i, 

active, HART 

50*** _***********T Frequency output 
Ex i 

Current output, Ex I, 

passive, HART 

Note! 
Functional values of the inputs and outputs -3 El 97 
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4.2.3 HART connection 
Users have the following connection options at their disposal: - 

Direct connection to transmitter by means of terminals 26(+) and 27 (-) 
Connection by means of the 4 to 20 mA circuit. 
The measuring loop's minimum load must be at least 250 O. 
After commissioning, make the following settings: 
- CURRENT SPAN function -> "4-20 mA HART" 
- Switch HART write protection on or off -> 64 

Connection of the HART handheld communicator 

See also the documentation issued by the HART Communication Foundation, and in particular 
HCF LIT 20: "HART, a technical summary". 

A 
250 f2 

-27 

+26 

» 

Fig. 37: Electrical connection of HART handheld Field Xpert SFX100 

1 HART handheld Field Xpert SFX100 
2 Auxiliary energy 
3 Shielding 
4 Other devices or PLC with passive input 

Connection of a PC with an operating software 

In order to connect a PC with operating software (e.g. "FieldCare"), a HART modem 
(e.g. "Commubox FXA195") is needed. 

ii111111111111" 
4 

250 1/ -27 

,0061592 

Fig. 38: Electrical connection of a PC with operating software 

1 PC with operating software 
2 Auxiliary energy 
3 Shielding 
4 Other devices or PLC with passive input 
S HART modern, e.g. Commubox FXA19S 
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4.3 Potential equalization 
Warning! 
The measuring system must be included in the potential equalization. 

Perfect measurement is only ensured when the fluid and the sensor have the same electrical 
potential. This is ensured by the reference electrode integrated in the sensor as standard. 

The following should also be taken into consideration for potential equalization: 
Internal grounding concepts in the company 
Operating conditions, such as the material/grounding of the pipes (see Table) 

4.3.1 Potential equalization for Promag D 

No reference electrode is integrated! 
For the two ground disks of the sensor an electrical connection to the fluid is always ensured. 
Exampels for connections -> L!) 54 

4.3.2 Potential equalization for Promag W, P, L 

Reference electrode integrated in the sensor as standard 
Exampels for connections -4 55 

4.3.3 Potential equalization for Promag H 

No reference electrode is integrated! 
For the metal process connections of the sensor an electrical connection to the fluid is always 
ensured. 

Caution! 
If using process connections made of a synthetic material, ground rings have to be used to ensure 
that potential is equalized (-> 37). The necessary ground rings can be ordered separately from 
Endress+Hauser as accessories (-4 n 77). 

4.3.4 Exampels for potential equalization connections for Promag D 

Standard case 

Operating conditions/ iotential equallation 

When using the measuring device in a: 

Metal, grounded pipe 
Plastic pipe 
Pipe with insulating lining 

Potential equalization takes place via the ground terminal of the 
transmitter (standard situation). 

Ck Notel 
When installing in metal pipes, we recommend you connect the 
ground terminal of the transmitter housing with the piping. 

Fig. 39: Via the ground terminal of the 
transmitter 

a00012172 
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Endress+Hauser 

Special cases 

Iftitc," " .'1",t Operating coralitionsfr ,2-.., 4 ' , 
, 4,,,,,'<, 

,, 

,Potential equalization pi, 
;is,,e:. ,,,,,v,/,0,,i,r` ,. , -, 

When using the measuring device in a: 
Metal pipe that is not grounded 

This connection method also applies in situations where: 
Customary potential equalization cannot be ensured 
Excessively high equalizing currents can be expected 

Potential equalization takes place via the ground terminal of the 
transmitter and the two pipe flanges. 
Here, the ground cable (copper wire, 6 mm2 (0.0093 in2)) is 

mounted directly on the conductive flange coating with flange 
screws. 

1 

IL 0)1 
(.....1 

, 
El 

''-`,-----1 a 

WI 
i 

11 1.4 
iiii.1 

a 

Fig. 40: Via the ground 
transmitter 

terminal 
and the flanges 

.00012173 

of the 
of the pipe. 

When using the measuring device in a: 

Pipe with a ca 

device 

cathodic protection unit 

ce is installed potential-free in the pipe. 
Only the two flanges of the pipe are connected with a ground 
cable (copper wire, 6 mm2 (0.0093 in2)). Here, the ground cable 
is mounted directly on the conductive flange coating with flange 
screws. 

Note the following when installing: 
The applicable regulations regarding potential-free installation 
must be observed. 
There should be no electrically conductive connection 
between the pipe and the device. 
The mounting material must withstand the applicable 
torques. 

01110--11 

ii 

t 
El 

',' -"-rt, tl rr 

WI ll MI 
ft,..! 

.00012174 

Fig. 41: Potential equalization and cathodic 
protection 

1 Power supply isolation transformer 
2 Electrically isolated 

4.3.5 Exampels for potential equalization connections for 
Promag L, W, P 

Standard case 

., ,Operating conditions0 ,''' '. ' 4, , : ' '' .,, ' 

,.:Ey.,... 71?,4i;ertvi',4',14,4"'zi . 

14' r?,A" A "1',. ''' ''' ' ''' : ' ' /l'OefintialAluiliiatiO10 

When using the measuring device in a: 

Metal, grounded pipe 

Potential equalization takes place via the ground terminal of the 
transmitter (standard situation). 

Ckt Note! 
When installing in metal pipes, we recommend you connect the 
ground terminal of the transmitter housing with the piping. 

fir 

ii 0)1 
,Cels 
.111,.. 

I II. Elill 

A0011002 

Fig. 42: Via the ground terminal of the 
transmitter 
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Special cases 

,-- s, ,,:,''- ;. ,?, , 
4peratinOconclitioris, 

;.--'V:`-c- ,..-T 

.,;,,,,,,,,; ,,A; 7 , :, 
?; Potential equalization 

When using the measuring device in a: 

Metal pipe that is not grounded 

This connection method also applies in situations where: 
Customary potential equalization cannot be ensured 
Excessively high equalizing currents can be expected 

Both sensor flanges are connected to the pipe flange by means of 
a ground cable (copper wire, 6 mm2 (0.0093 in2)) and grounded. 
Connect the transmitter or sensor connection housing, as 

applicable, to ground potential by means of the ground terminal 
provided for the purpose. 

Ground cable installation depends on the nominal diameter: 
DN < 300: The ground cable is mounted directly on the 
conductive flange coating with the flange screws. 
DN 350: The ground cable is mounted directly on the - 

metal transport bracket. 

(kt, Note! 
The ground cable for flange-to-flange connections can be 
ordered separately as an accessory from Endress+Hauser. 

in 

II 0)1 
/Lea 
.....) = no 

111w, 
ei M I I I Ilk 

Fig. 

DN 5 300 DN 

V 

of 

350 

p. 
VD 

A0011893 

the 
of the pipe 

43: Via 

transmitter 

,. 

the ground 

.0 
ill! 
- 

terminal 
and the flanges 

When using the measuring device in a: 

Plastic pipe 

Pipe with Insulating lining 

This connection method also applies in situations where: 
Customary potential equalization cannot be ensured 
Excessively high equalizing currents can be expected 

Potential equalization takes place using additional ground disks, 
which are connected to the ground terminal via a ground cable 
(copper wire, mM. 6 mm2 (0.0093 in2)). When installing the 
ground disks, please comply with the enclosed Installation 
Instructions. 

col 
r6-a) 

Fig. 44: Via 

transmitter 

A0011895 

the ground terminal of the 

When using the measuring device in a: 

Pipe with a cathodic protection unit 

The device is installed potential-free in the pipe. 
Only the two flanges of the pipe are connected with a ground 
cable (copper wire, 6 mm2 (0.0093 in2)). Here, the ground cable 
is mounted directly on the conductive flange coating with flange 
screws. 

Note the following when installing: 
The applicable regulations regarding potential-free installation 
must be observed. 
There should be no electrically conductive connection 
between the pipe and the device. 
The mounting material must withstand the applicable 
torques. 

lid 

A0011896 

Fig. 45: Potential equalization and cathodic 
protection 

1 Power supply isolation transformer 
2 Electrically isolated 
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6 

4.4 Degree of protection 
The devices meet all the requirements of IP 67 degree of protection. 

Compliance with the following points is mandatory following installation in the field or servicing in 
order to ensure that IP 67 protection is maintained: 

The housing seals must be clean and undamaged when inserted into their grooves. The seals must 
be dried, cleaned or replaced if necessary. 
All threaded fasteners and screw covers must be firmly tightened. 
The cables used for connection must be of the specified outside diameter -4 l 49. 
Firmly tighten the cable entries. 
The cables must loop down before they enter the cable entries ("water trap"). This arrangement 
prevents moisture penetrating the entry. Always install the measuring device in such a way that 
the cable entries do not point up. 
Remove all unused cable entries and insert plugs instead. 
Do not remove the grommet from the cable entry. 

+000101,1 

Fig. 46: Installation instructions, cable entries 

Caution! 
Do not loosen the threaded fasteners of the sensor housing, as otherwise the degree of protect. 
guaranteed by Endress+Hauser no longer applies. 

%. Note! 
The Promag L, Promag W and Promag P sensors can be supplied with IP 68 rating (permanent 
immersion in water to a depth of 3 meters (10 ft)). In this case the transmitter must be installed 
remote from the sensor. 
The Promag L sensors with IP 68 rating are only available with stainless steel flanges. 
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4.5 Post-connection check 
Perform the following checks after completing electrical installation of the measuring device: 

Device condition and specleado1n01s'w-,,-i, 
, ' 

.' 

4 ,r1;:,y, - , 

. 
. 

4. ":,', 

: , .., s, 

,4."' 

'.'st z 1.., - . I 
W 

. Notes 

Are cables or the device damaged (visual inspection)? - 

.,, 

Does the supply voltage match the specifications on the nameplate? 85 to 250 V AC (50 to 60 Hz) 

20 to 28 V AC (50 to 60 Hz) 

11 to 40 VDC 

Do the cables used comply with the necessary specifications? -> D 49 

Do the cables have adequate strain relief? - 

Is the cable type route completely isolated? 
Without loops and crossovers? 

- 

Are the power-supply and signal cables correctly connected? See the wiring diagram inside the 
cover of the terminal compartment 

Are all screw terminals firmly tightened? - 

Have the measures for grounding/potential equalization been correctly 
implemented? 

-+ D 54 

Are all cable entries installed, firmly tightened and correctly sealed? 

Cables looped as "water tape? 
--) D 57 

Are all housing covers installed and firmly tightened? - 
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5 Operation 

5.1 Display and operating elements 
The local display enables you to read all important parameters directly at the measuring point and 
configure the device. 
The display area consists of two lines; this is where measured values are displayed, and/or status 
variables (direction of flow, partially filled pipe, bar graph, etc.). You can change the assignment 
of display lines to variables at will in order to customize the display to suit your needs and 
preferences (-> "Description of Device Functions" manual). 

Fig. 47: Display and operating elements 

1 Liquid crystal display 
The two-line liquid-crystal display shows measured values, dialog texts, error messages and information messages. 
The display as it appears when normal measuring is in progress is known as the HOME position (operating mode). 
- Upper display line: Shows primary measured values, e.g. volume flow in (ml/min) or in IV. 
- Lower display line: Shows supplementary measured variables and status variables, e.g. totalizer reading in (m3J, 

bar graph, measuring point designation 

2 Plus/minus keys 
- Enter numerical values, select parameters 
- Select different function groups within the function matrix 

Press the +/- keys simultaneously to trigger the following functions: 
- Exit the function matrix step by step -> HOME position 
- Press and hold down +/- keys for longer than 3 seconds -, Return directly to HOME position 
- Cancel data entry 

3 Enter key 
- HOME position -> Entry into the function matrix 
- Save the numerical values you input or settings you change 
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5.2 Brief operating instructions on the function matrix 
Note! 

See the general notes on -> (1 61. 
Detailed description of all the functions -> "Description of Device Functions" manual 

The function matrix comprises two levels, namely the function groups and the functions of the 
function groups. 
The groups are the highest-level grouping of the control options for the device. A number of 
functions is assigned to each group. You select a group in order to access the individual functions 
for operating and configuring the device. 

1. HOME position -> 11_1 -> Enter the function matrix 

2. Select a function group (e.g. OPERATION) 

3. Select a function (e.g. LANGUAGE) 

Change parameter/enter numerical values: 
-> select or enter enable code, parameters, numerical values 

LEJ --> save your entries - - - - - - 

4. Exit the function matrix: 
- Press and hold down Esc key (u7,i) for longer than 3 seconds --> HOME position 
- Repeatedly press Esc key (Ti) 1, -4 return step by step to HOME position 

60 

Fig. 48: Selecting functions and configuring parameters (function matrix) 

A0001142 
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5.2.1 General notes 
The Quick Setup menu (-* Et 71) is adequate for commissioning in most instances. Complex 
measuring operations on the other hand necessitate additional functions that you can configure as 
necessary and customize to suit your process parameters. The function matrix, therefore, comprises 
a multiplicity of additional functions which, for the sake of clarity, are arranged in a number of 
function groups. 

Comply with the following instructions when configuring functions: 
You select functions as described on a 60. 
You can switch off certain functions (OFF). If you do so, related functions in other function groups 
will no longer be displayed. 
Certain functions prompt you to confirm your data entries. 
Press 11.-.) to select "SURE [ YES ]" and press L.E.J again to confirm. This saves your setting or starts a 
function, as applicable. 
Return to the HOME position is automatic if no key is pressed for 5 minutes. 

(kL Note! 
The transmitter continues to measure while data entry is in progress, i.e. the current measured 
values are output via the signal outputs in the normal way. 
If the power supply fails, all preset and configured values remain safely stored in the EEPROM. 

Caution! 
All functions are described in detail, including the function matrix itself, in the "Description of 
Device Functions" manual, which is a separate part of these Operating Instructions. 

a 

a 

5.2.2 Enabling the programming mode 
The function matrix can be disabled. Disabling the function matrix rules out the possibility of 
inadvertent changes to device functions, numerical values or factory settings. A numerical code 
(factory setting = 50) has to be entered before settings can be changed. 
If you use a code number of your choice, you exclude the possibility of unauthorized persons III 
accessing data (-p see the "Description of Device Functions" manual). 

Comply with the following instructions when entering codes: 
If programming is disabled and the 5 operating elements are pressed in any function, a prompt 
for the code automatically appears on the display. 
If "0" is specified as the customer's code, programming is always enabled. 
The Endress+Hauser service organization can be of assistance if you mislay your personal code. 

Caution! 
Changing certain parameters such as all sensor characteristics, for example, influences numerous 
functions of the entire measuring system, particularly measuring accuracy. 
There is no need to change these parameters under normal circumstances and consequently, they 
are protected by a special code known only to the Endress+Hauser service organization. 
Please contact Endress+Hauser if you have any questions. 

5.2.3 Disabling the programming mode 
Programming is disabled if you do not press the operating elements within 60 seconds following 
automatic return to the HOME position. 
You can also disable programming in the "ACCESS CODE" function by entering any number 
(other than the customer's code). 
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5.3 Displaying error messages 

5.3.1 Type of error 
Errors which occur during commissioning or measuring operation are displayed immediately. If two 
or more system or process errors occur, the error with the highest priority is the one shown on the 
display. 

The measuring system distinguishes between two types of error: 
System errors -* 81: 
This group comprises all device errors, e.g. communication errors, hardware faults, etc. 
Process errors --+ Ei 83: 
This group comprises all application errors, e.g. empty pipe, etc. 

1 - P XXXXXXXXXX 
#000 00:00:05 

5 

AC030;*1 

Fig. 49: Error messages on the display (example) 

1 Error type: 
-P = process error 
-S = system error 

2 Error message type: 
= fault message 

- ! = notice message 

3 Error designation: e.g. EMPTY PIPE = measuring tube is only partly filled or completely empty 
4 Error number: e.g. #401 
5 Duration of most recent error occurrence (in hours, minutes and seconds) 

5.3.2 Error message types 
Users have the option of weighting certain errors differently, in other words having them classed as 
"Fault messages" or "Notice messages". You can define messages in this way with the aid of the 
function matrix (-4 "Description of Device Functions" manual). 
Serious system errors, e.g. module defects, are always identified and classed as "fault messages" by 
the measuring device. 

Notice message (I) 

Displayed as -> Exclamation mark (I), error type (S: system error, P: process error) 
The error in question has no effect on the outputs of the measuring device. 

Fault message 4) 
Displayed as - > Lightning flash ( error type (S: system error, P: process error). 
The error in question has a direct effect on the outputs. 
The response of the individual outputs (failsafe mode) can be defined in the function matrix using 
the "FAILSAFE MODE" function (-4 "Description of Device Functions" manual). 

Note! 
For security reasons, error messages should be output via the status output. 
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5.4 Communication 
In addition to local operation, the measuring device can be configured and measured values can 
obtained by means of the HART protocol. Digital communication takes place using the 4-20 mA 
current output HART In 53. 

The HART protocol allows the transfer of measuring and device data between the HART master and 
the field devices for configuration and diagnostics purposes. 
The HART master, e.g. a handheld terminal or PC-based operating programs (such as Field Care), 
require device description (DD) files which are used to access all the information in a HART device. 
Information is exclusively transferred using so-called "commands". There are three different 
command classes: 

Universal commands: 
All HART device support and use universal commands. 
The following functionalities are linked to them: 
- Identify HART devices 
- Reading digital measured values (volume flow, totalizer, etc.) 

Common practice commands: 
Common practice commands offer functions which are supported and can be executed by most 
but not all field devices. 

Device-specific commands: 
These commands allow access to device-specific functions which are not HART standard. Such 
commands access individual field device information, amongst other things, such as empty/full 
pipe calibration values, low flow cutoff settings, etc. 

iCkbi 
Note! 
The device has access to all three command classes. A list of all the "Universal commands" and 
"Common practice commands" is provided on -4 In 65. 

5.4.1 Operating options 
For the complete operation of the measuring device, including device-specific commands, there are 
DD files available to the user to provide the following operating aids and programs: 

Field Xpert HART Communicator 

Selecting device functions with a HART Communicator is a process involving a number of menu 
levels and a special HART function matrix. 
The HART manual in the carrying case of the HART Communicator contains more detailed 
information on the device. 

Operating program "Field Care" 

Field Care is Endress+Hauser's FDT-based plant Asset Management Tool and allows the 
configuration and diagnosis of intelligent field devices. By using status information, you also have a 
simple but effective tool for monitoring devices. The Pro line flow measuring devices are accessed 
via a service interface or via the service interface FXA193. 

Operating program "SIMATIC PDM" (Siemens) 

SIMATIC PDM is a standardized, manufacturer-independent tool for the operation, configuration, 
maintenance and diagnosis of intelligent field devices. 

Operating program "AMS" (Emerson Process Management) 

AMS (Asset Management Solutions): program for operating and configuring devices. 
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5.4.2 Current device description files 

The following table illustrates the suitable device description file for the operating tool in question 
and then indicates where these can be obtained. 

HART protocol: 

Valid for device software: 2.03.XX -> Function DEVICE SOFTWARE 

Device data HART 
Manufacturer ID: 11 hex (ENDRESS+HAUSER) -, Function MANUFACTURER ID 

Device ID: 41he, -4 Function DEVICE ID 

HART version data: Device Revision 6/ DD Revision 1 

Software release: 07.2009 

'Operatingprogra*, Sources for obtaining deviee descripiiiiUs, 

Handheld Field Xpert SFX100 Use update function of handheld terminal 

Field Care / DTM www.endress.com -, Download 
CD-ROM (Endress+Hauser order number 56004088) 
DVD (Endress+Hauser order number 70100690) 

AMS www.endress.com -4 Download 

SIMATIC PDM www.endress.com -, Download 

Tester/simulator: Sources foi obtairUng device descriptions: 

Fieldcheck Update by means of Field Care with the flow device FXA193/291 DTM in the 
Fieldflash module 

(kbi Note! 
The "Fieldcheck" tester/simulator is used for testing flowmeters in the field. When used in 
conjunction with the "Field Care" software package, test results can be imported into a database, 
printed out and used for official certification. Contact your Endress+Hauser representative for more 
information. 

5.4.3 Device variables 
The following device variables are available using the HART protocol: 

Code (decimal) Device variable 

0 OFF (not assigned) 

1 Volume flow 

250 Totalizer 1 

251 Totalizer 2 

At the factory, the process variables are assigned to the following device variables: 
Primary process variable (PV) -4 Volume flow 
Second process variable (SV) -+ Totalizer 1 

Third process variable (TV) -> not assigned 
Fourth process variable (FV) -> not assigned 

Note! 
You can set or change the assignment of device variables to process variables using Command 51. 

5.4.4 Switching HART write protection on/off 
The HART write protection can be switched on and off using the HART WRITE PROTECT device 
function (-> "Description of Device Functions" manual). 
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5.4.5 Universal and common practice HART commands 
The following table contains all the universal commands supported by the device. 

-HART,commandl,Atiess - et'i.---A,gl: ' ',T., , (numeric data In decimal fain) '-''';;;*'''''';', '''q,;' ' ', 7,/ 1-1... 74.4 s i , ,,,ka,49;" k". ,k , ',....' ..:,^ ..,,, (numeric dap in a' chill form) 
e,. ."..,,,,r ,,;,. ,,,- . 4,,,e'l, 

Universal commands 

0 Read unique device identifier 
Access type = read 

none Device identification delivers information on the device and 
the manufacturer. It cannot be changed. 

The response consists of a 12 byte device ID: 

- Byte 0: fixed value 254 
- Byte 1: Manufacturer ID, 17 = E+H 

- Byte 2: Device type ID, 65 = Promag 50 
- Byte 3: Number of preambles 
- Byte 4: Universal commands rev. no. 
- Byte 5: Device-specific commands rev. no. 
- Byte 6: Software revision 
- Byte 7: Hardware revision 
- Byte 8: Additional device information 
- Bytes 9-11: Device identification 

I Read primary process variable 
Access type = read 

none - Byte 0: HART unit code of the primary process variable 
- Bytes 1-4: Primary process variable 

Factory setting: 
Primary process variable = Volume flow 

Ckn, Note! 
Manufacturer-specific units are represented using the 
HART unit code '740. 
You can change the assignment of device variables to 
process variables using Command 51. 

2 Read the primary process variable 
as current in mA and percentage 
of the set measuring range 
Access type = read 

none - Bytes 0-3: actual current of the primary process variable 
mA 

- Bytes 4-7: % value of the set measuring range 

Factory setting: 
Primary process variable = Volume flow 

Cn Note! 
You can change the assignment of device variables to process 
variables using Command 51. 

3 Read the primary process variable 
as current in mA and four 
dynamic process variables 
Access type = read 

none 24 bytes are sent as a response: 
- Bytes 0-3: primary process variable current in mA 
- Byte 4: HART unit code of the primary process variable 
- Bytes 5-8: Primary process variable 
- Byte 9: HART unit code of the second process variable 
- Bytes 10-13: Second process variable 
- Byte 14: HART unit code of the third process variable 
- Bytes 15-18: Third process variable 
- Byte 19: HART unit code of the fourth process variable 
- Bytes 20-23: Fourth process variable 

Factory setting: 
Primary process variable = Volume flow 
Second process variable = Totalizer 1 

Third process variable = OFF (not assigned) 
Fourth process variable = OFF (not assigned) 

Note! 
Manufacturer-specific units are represented using the 
HART unit code "240. 
You can change the assignment of device variables to 
process variables using Command 51. 

1111 
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C.OgnandNo. , 

T command / Access type 

. 

Command data , 

(nuMenc data in decimal form 
. . , 

Response data ' 

(numeric data,in decimal form) 

Set HART shortform address 
Access type = write 

Byte 0: desired address (0 to 15) 

Factory setting 0 

Ckb, Note! 
With an address >0 (multidrop mode), the current 
output of the primary process variable is set to 4 mA. 

Byte 0: active address 

11 Read unique device identification 
using the TAG (measuring point 
designation) 
Access type = read 

Bytes 0-5: TAG Device identification delivers information on the device and 
the manufacturer. It cannot be changed. 

The response consists of a 12 byte device ID if the given TAG 

agrees with the one saved in the device: 
- Byte 0: fixed value 254 
- Byte 1: Manufacturer ID, 17 = E+H 
- Byte 2: Device type ID, 65 = Promag 50 
- Byte 3: Number of preambles 
- Byte 4: Universal commands rev. no. 
- Byte 5: Device-specific commands rev. no. 
- _ Byte 6: Software revision 
- Byte 7: Hardware revision 
- Byte 8: Additional device information 
- Bytes 9-11: Device identification 

12 Read user message 
Access type = read 

none Bytes 0-24: User message 

e, Note! 
You can write the user message using Command 17. 

13 

111 

Read TAG, descriptor and date 
Access type = read 

none - Bytes 0-5: TAG 
- Bytes 6-17: descriptor 
- Bytes 18-20: Date 

(kA Note! 
You can write the TAG, descriptor and date using 
Command 18. 

Read sensor information on 
primary process variable 

none - Bytes 0-2: Sensor serial number 
- Byte 3: HART unit code of sensor limits and measuring 

range of the primary process variable 
- Bytes 4-7: Upper sensor limit 
- Bytes 8-11: Lower sensor limit 
- Bytes 12-15: Minimum span 

CkL Note! 
The data relate to the primary process variable 
(= volume flow). 

Manufacturer-specific units are represented using the 
HART unit code "240". 

15 Read output information of 
primary process variable 

Access type = read 

none - Byte 0: Alarm selection ID 

- Byte 1: Transfer function ID 

- Byte 2: HART unit code for the set measuring range of the 
primary process variable 

- Bytes 3-6: upper range, value for 20 mA 
- Bytes 7-10: lower range, value for 4 mA 

- Bytes 11-14: Damping constant in [s] 

- Byte 15: Write protection ID 

- Byte 16: OEM dealer ID, 17 = E+H 

Factory setting: Primary process variable = Volume flow 

% Note! 
Manufacturer-specific units are represented using the 
HART unit code "240". 
You can change the assignment of device variables to 
process variables using Command 51. 
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Conimand NM' ' , - . /. /I. 
". - -,... -,,, 

ART CO Addesi type '''' % ' ,,,,, i.,- -...,../ ,. ,.....,,,, f---,,,, , , "', /1"...?..-.;;', 

Co- mand data 2;_.. ,-;',g, ''''' m ,,,,,, 

(iunidatizirfclaifinaferM) c ' ', - . ,, ,-x9,/, Y . ' ' ' ' : 2, ' 

,,,, 
R - -a (<4;,- '; , ',,i',' esponse a ;, 0,,,, 

(tium-4elic dita ifi'deCiiii'aiio'rm4T;///, ';'?/-7''i 
. "." ". , ' Y ' 4'4 2 ,,,, ".", . . ,r, - ..,,I. V> 1.4. '! 

16 Read the device production 
number 
Access type = read 

none 
.m1 

Bytes 0-2: Production number 

17 Write user message 
Access = write 

You can save any 32-character long text in the device 
under this parameter: 
Bytes 0-23: Desired user message 

Displays the current user message in the device: 
Bytes 0-23: Current user message in the device 

18 Write TAG, descriptor and date 
Access = write 

With this parameter, you can store an 8 character 
TAG, a 16 character descriptor and a date: 
- Bytes 0-5: TAG 

- Bytes 6-17: descriptor 
- Bytes 18-20: Date 

Displays the current information in the device: 
- Bytes 0-5: TAG 

- Bytes 6-17: descriptor 
- Bytes 18-20: Date 

19 Write the device production 
number 
Access = write 

Bytes 0-2: Production number Bytes 0-2: Production number 

The following table contains all the common practice commands supported by the 
device. 

,,,,,,, , , , n - ,, 7,1 ,,p r ,, -. ,,;,,, ,y,,,,,TA, 
',Command No.,'',. ,-,- lq - : ,4.t, ,, 

Y2 ft" 
HART comniand / Access type ', '. , , u, 

6'. < ' V V t V,' N""',,' M t .1', ' ' ' .7547 r ' 
b'''. Command datat" :, - 7 2' 4, 4 ' ,, 

(mai& data in'decimal form)', , ' , , , ,,,,, ,... . ,,,,!,; .-4 ',,, : ' s, 

le Si)Vrairitii' AV : M' ':', ' 
(numeric data in .decimal form) t ,, .,, .. ,,,,- , ;., .,, ..,, ,...- ,. ,,,,,,a .,4,..r, :, 

Common practice commands 

34 Write damping value for primary 
process variable 
Access = write 

Bytes 0-3: Damping value of the primary process 
variable ''volume flow" in seconds 

Factory setting: 
Primary process variable = Current output damping 

Displays the current damping value in the device: 
Bytes 0-3: Damping value in seconds 

II 
35 Write measuring range of primary 

process variable 
Access = write 

Write the desired measuring range: 
- Byte 0: HART unit code of the primary process 

variable 
- Bytes 1-4: upper range, value for 20 mA 
- Bytes 5-8: lower range, value for 4 mA 

Factory setting: 
Primary process variable = Volume flow 

tb Note! 
The start of the measuring range (4 mA) must 
correspond to the zero flow. 

If the HART unit code is not the correct one for the 
process variable, the device will continue with the 
last valid unit. 

The currently set measuring range is displayed as a response: 
- Byte 0: HART unit code for the set measuring range of the 

primary process variable 
- Bytes 1-4: upper range, value for 20 mA 
- Bytes 5-8: lower range, value for 4 mA 

Ctt, Note! 
Manufacturer-specific units are represented using the 
HART unit code "240. 
You can change the assignment of device variables to 

process variables using Command 51. 

38 Device status reset (configuration 
changed) 
Access = write 

none none 

% Note! 
It is also possible to execute this HART command when write 
protection is activated (= ON)! 

40 Simulate input current of primary 
process variable 
Access = write 

Simulation of the desired output current of the 
primary process variable. An entry value of 0 exits the 
simulation mode: 
Bytes 0-3: Output current in mA 

Factory setting: 
Primary process variable = Volume flow 

tt, Note! 
You can set the assignment of device variables to 
process variables using Command 51. 

The momentary output current of the primary process 
variable is displayed as a response: 
Bytes 0-3: Output current in mA 

42 Perform master reset 
Access = write 

none none 

111 
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Command C No. 

. , ir- 
_-. command / Access type 

Command data 
(numeric data in decimal form) 

Response data 
(numeric data in decimal form) 

Write unit of primary process 
variable 

Access = write 

Set unit of primary process variable. Only units which 
are suitable for the process variable are transferred to 
the device: 
Byte 0: HART unit code 

Factory setting: 
Primary process variable = Volume flow 

% Note! 
If the written HART unit code is not the correct 
one for the process variable, the device will 
continue with the last valid unit. 
If you change the unit of the primary process 
variable, this has a direct impact on the system 
units. 

The current unit code of the primary process variable is 

displayed as a response: Byte 0: HART unit code 

Ctb, Note! 
Manufacturer-specific units are represented using the HART 

unit code "240°. 

48 Read additional device status 
Access = read 

none The device status Is displayed in extended form as the 
response: Coding: see table -> el 69 

50 Read assignment of the device 
variables to the four process 
variables 

Access = read 

none - - - Display of the current variable assignment of the process 
variables: 
- Byte 0: Device variable code to the primary process 

variable 
- Byte 1: Device variable code to the second process variable 
- Byte 2: Device variable code to the third process variable 
- Byte 3: Device variable code to the fourth process variable 

Factory setting: 
Primary process variable: Code 1 for volume flow 
Second process variable: Code 250 for totalizer 
Third process variable: Code 0 for OFF (not assigned) 
Fourth process variable: Code 0 for OFF (not assigned) 

I Write assignment of the device 
variables to the four process 
variables 
Access = write 

Setting of the device variables to the four process 
variables: 
- Byte 0: Device variable code to the primary process 

variable 
- Byte 1: Device variable code to the second process 

variable 
- Byte 2: Device variable code to the third process 

variable 
- Byte 3: Device variable code to the fourth process 

variable 

Factory setting: 
Primary process variable: Volume flow 

Second process variable: Totalizer 1 

Third process variable: OFF (not assigned) 
Fourth process variable: OFF (not assigned) 

The variable assignment of the process variables is displayed 
as a response: 
- Byte 0: Device variable code to the primary process 

variable 
- Byte 1: Device variable code to the second process variable 
- Byte 2: Device variable code to the third process variable 
- Byte 3: Device variable code to the fourth process variable 

53 Write device variable unit 
Access = write 

This command sets the unit of the given device 
variables. Only those units which suit the device 
variable are transferred: 
- Byte 0: Device variable code 
- Byte 1: HART unit code 

Code of the supported device variables: See 
information -4 D 64 

Ctb, Note! 
If the written unit is not the correct one for the 
device variable, the device will continue with the 
last valid unit. 
If you change the unit of the device variable, this 
has a direct impact on the system units. 

The current unit of the device variables is displayed in the 
device as a response: 
- Byte 0: Device variable code 
- Byte 1: HART unit code 

Ctb, Note! 
Manufacturer-specific units are represented using the HART 

unit code "240". 

59 Write number of preambles In 

response message 
Access = write 

This parameter sets the number of preambles which 
are inserted in the response messages: 
Byte 0: Number of preambles (4 to 20) 

The current number of preambles is displayed in the response 
telegram: Byte 0: Number of preambles 
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5.4.6 Device status and error messages 
You can read the extended device status, in this case, current error messages, via Command "4410 
The command delivers information which is partly coded in bits (see table below). 

Note! 
You can find a detailed explanation of the device status and error messages and their elimination 
on -> Et 69 
Bits and bytes not listed are not assigned. 

,;,/,,,s, , 
t Byte M ''' ': Error No. 

/ V , , ' ",-,,"C.,°^.`` ,. " - : 

0 001 Serious device error 

0 1 011 Measuring amplifier has faulty EEPROM 

2 012 Error when accessing data of the measuring amplifier EEPROM 

1 031 S-DAT: defective or missing 

1 2 032 S-DAT: Error accessing saved values 

5 051 I/O and the amplifier are not compatible. 

3 
3 111 Totalizer checksum error 

4 121 I/O board and amplifier not compatible. 

4 3 251 Internal communication fault on the amplifier board. 

4 261 No data reception between amplifier and I/O board 

0 321 Coil current of the sensor is outside the tolerance. 
5 

7 339 Flow buffer: 
The temporarily buffered flow portions (measuring mode for pulsating flow) could not 

0 340 cleared or output within 60 seconds. 

1 341 

2 342 

3 343 Frequency buffer: 
6 The temporarily buffered flow portions (measuring mode for pulsating flow) could not be 

4 344 cleared or output within 60 seconds. 

5 345 

6 346 

7 347 Pulse buffer: 

The temporarily buffered flow portions (measuring mode for pulsating flow) could not be 
0 348 cleared or output within 60 seconds. 

1 349 

2 350 

3 351 Current output: 
7 Flow Is out of range. 

4 352 

5 353 

6 354 

7 355 Frequency output: 
Flow is out of range. 

0 356 

8 1 357 

4111 
2 358 
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Byte Bit Error No Short error description 

3 359 Pulse output: 
Flow is out of range. 

4 360 
8 

5 361 

6 362 

10 7 401 Measuring tube partially filled or empty 

2 461 
EPD calibration not possible because the fluid's conductivity is either too low or too 
high. 

11 

4 463 
The EPD calibration values for empty pipe and full pipe are identical, and therefore 
incorrect. 

12 
1 474 Maximum flow value entered is overshot 

7 501 Amplifier software version is loaded. Currently no other commands are possible. 

13 0 502 Upload/download of device files. Currently no other commands are possible. 

3 601 Positive zero return active 
14 

7 611 Simulation current output active 

0 612 

1 613 

2 614 

3 621 Simulation frequency output active 
15 

4 622 

5 623 

6 624 

7 631 Simulation pulse output active 

0 632 

I 633 

2 634 

16 3 641 Simulation status output active 

4 642 

5 643 

6 644 

17 7 671 Simulation of the status input active 

0 672 

1 673 

18 2 674 

3 691 Simulation of response to error (outputs) active 

4 692 Simulation of volume flow active 
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6 Commissioning 

6.1 Function check 
Make sure that all final checks have been completed before you start up your measuring point: 

Checklist for "Post-installation check" -> 43 
Checklist for "Post-connection check" -> M 58 

6.2 Switching on the measuring device 
Once the connection checks have been successfully completed, it is time to switch on the power 
supply. The device is now operational. The measuring device performs a number of post switch-on 
self-tests. As this procedure progresses the following sequence of messages appears on the local 
display: 

Start-up message 

Current software version 

Beginning of normal measuring mode 

Normal measuring mode commences as soon as start-up completes. 
Various measured-value and/or status variables (HOME position) appear on the display. 

Ckb Note! 
If start-up fails, an error message indicating the cause is displayed. 
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6.3 Quick Setup 
In the case of measuring devices without a local display, the individual parameters and functions 
must be configured via the operating program, e.g. Field Care. 
If the measuring device is equipped with a local display, all the important device parameters for 
standard operation, as well as additional functions, can be configured quickly and easily by means 
of the following Quick Setup menu. 

6.3.1 "Commissioning" Quick Setup menu 
This Quick Setup menu guides you systematically through the setup procedure for all the major 
device functions that have to be configured for standard measuring operation. 

HOME-POSITION 

Quick Setup 

Curren Output 

Defaults 

Unit 
Volume flow 

Measuring 
Mode 

Freq -/ Pulse Output 

Operation 
Mode 

Assign 
Current 

Frequency 

Assign 
Frequenc 

Current 
Span 

Value 
20 mA 

Pulse 

Assign 
Pulse 

End Value 
Fre . 

Time 
Constant 

Failsafe 
Mode 

Value 
f max 

Output 
Si nal 

Time 
Constant 

Failsafe 
Mode 

Pulse 
Value 

Pulse 
Width 

Output 
Signal 

Failsafe 
Mode 

Automatic parameterization 
of the display 

Quit Quick Setup 

Fig. 50: "QUICK SETUP COMMISSIONING" menu for the rapid configuration of important device functions 

A0005413-EN 
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6.4 Configuration 

6.4.1 Current output: active/passive 
The current output is configured as "active" or "passive" by means of various jumpers on the I/O 
board. 

Warning! 
Risk of electric shock! Exposed components carry dangerous voltages. Make sure that the power 
supply is switched off before you remove the cover of the electronics compartment. 

1. Switch off power supply. 

2. Remove the I/O board -> M 88 

3. Position the jumper -> EN 51 

a Caution! 
Risk of destroying the measuring device. Set the jumpers exactly as shown in the graphic. Pay 
strict attention to the position of the jumpers as indicated in the graphic. 

4. Installation of the I/O board is the reverse of the removal procedure. 

Fig. 51: Configuring current outputs using jumpers (1/0 board) 

1 Active current output (factory setting) 
2 Passive current output 
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6.5 Adjustment 

6.5.1 Empty-pipe/full-pipe adjustment 
Flow cannot be measured correctly unless the measuring tube is completely full. 
This status can be permanently monitored using the Empty Pipe Detection: 

EPD = Empty Pipe Detection (with the help of an EPD electrode) 
OED = Open Electrode Detection (Empty Pipe Detection with the help of the measuring 
electrodes, if the sensor is not equipped with an EPD electrode or the orientation is not suitable 
for using EPD). 

Caution! 
Detailed information on the empty-pipe/full-pipe adjustment procedure can be found in the 
"Description of Device Functions" manual: 

EPD/OED ADJUSTMENT (carrying out the adjustment). 
EPD (switching on and off EPD/OED). 
EPD RESPONSE TIME (input of the response time for EPD/OED). 

CA Note! 
The EPD function is not available unless the sensor is fitted with an EPD electrode. 
The devices are already calibrated at the factory with water (approx. 500 pS/cm). 
If the fluid conductivity differs from this reference, empty-pipe/full-pipe adjustment has to be 
performed again on site. 
The default setting for EPD when the devices are delivered is OFF; the function has to be activated 
if required. 
The EPD process error can be output by means of the configurable relay output. 

Performing empty-pipe and full-pipe adjustment (EPD) 

1. Select the appropriate function in the function matrix: 
HOME -> LEJ caq -> PROCESS PARAMETER -> -> EPD ADJUSTMENT 

2. Empty the piping: 
- The wall of the measuring tube should still be wet with fluid during EPD empty pipe 

adjustment 
- The wall of the measuring tube/the measuring electrodes should no longer be wet with 

fluid during OED empty pipe adjustment 

3. Start empty -pipe adjustment: Select "EMPTY PIPE ADJUST" or "OED EMPTY ADJUST" and 
press L. to confirm. 

4. After empty-pipe adjustment, fill the piping with fluid. 

5. Start full-pipe adjustment: Select "FULL PIPE ADJUST" or "OED FULL ADJUST" and press LEJ 

to confirm. 

6. Having completed the adjustment, select the setting "OFF" and exit the function by pressing H. 

7. Switch on empty pipe detection in the EPD function: 
- EPD empty pipe adjustment: Select ON STANDARD or ON SPECIAL and pressWto confirm 
- OED empty pipe adjustment: Select OED and confirm with U. 

6 Caution! 
The adjustment coefficients must be valid before you can activate the EPD function. If 

adjustment is incorrect the following messages might appear on the display: 
- FULL = EMPTY 

The adjustment values for empty pipe and full pipe are identical. In cases of this nature you 
must repeat empty-pipe or full-pipe adjustment! 

- ADJUSTMENT NOT OK 
Adjustment is not possible because the fluid's conductivity is out of range. 
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6.6 Data storage device (HistoROM) 
At Endress+Hauser, the term HistoROM refers to various types of data storage modules on whi. 
process and measuring device data are stored. It is possible to plug these modules into other devices 
to copy device configurations from one device to another, for example. 

6.6.1 HistoROM/S-DAT (sensor-DAT) 

The S-DAT is an exchangeable data storage device in which all sensor relevant parameters are 
stored, i.e., diameter, serial number, calibration factor, zero point. 
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7 Maintenance 
No special maintenance work is required. 

7.1 Exterior cleaning 
When cleaning the exterior of measuring devices, always use cleaning agents that do not attack the 
surface of the housing and the seals. 

7.2 Seals 
The seals of the Promag H sensor must be replaced periodically, particularly in the case of gasket 
seals (aseptic version). 
The period between changes depends on the frequency of cleaning cycles, the cleaning temperature 
and the fluid temperature. 

Replacement seals (accessories) --> 
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8 Accessories 
Various accessories, which can be ordered separately from Endress+Hauser, are available for t410 
transmitter and the sensor. Your Endress+Hauser service organization can provide detailed 
information on the specific order codes on request. 

8.1 Device-specific accessories 

Accessory 
. 

Description Order code - . 

Proline Promag 50 Transmitter for replacement or storage. Use the order code to 50XXX - MCXXX****** 
transmitter define the following specifications: 

Approvals 
Degree of protection/version 
Cable for remote version 
Cable entry 
Display/power supply/operation 
Software 
Outputs/inputs 

8.2 Measuring principle-specific accessories 

Accessory Description Order code 

Mounting set for 

Promag 50 transmitter 
Mounting set for the transmitter (remote version). Suitable for: 

Wall mounting 
Pipe mounting 
Panel-mounted installation 

Mounting set for aluminum field housing. Suitable for: 
Pipe mounting 

DK5WM - * 

Wall-mounting kit for 
Promag H 

Wall-mounting kit for the Promag H sensor. DIC5HM - ** 

Cable for remote version Coll and signal cables, various lengths. DK5CA - "" 

Mounting kit for 

Promag D, wafer version 
Mounting kit consisting of: 

Mounting bolts 
Nuts incl. washers 
Flange seals 

Centering sleeves (if required for the flange) 

DKD** - ** 

Set of seals for Promag D Set of seals consisting of two flange seals. DK5DD - *** 

Mounting kit for 

Promag H 

Mounting kit consisting of: 

2 process connections 
Threaded fasteners 
Seals 

DKH** - **** 

Set of seals for Promag H For regular replacement of the seals of the Promag H sensor. DK5HS - *** 

Welding Jig for 
Promag H 

Weld nipple as process connection: 
welding jig for installation in pipe. 

DK5HW - *** 

Adapter connection for 

Promag A, H 

Adapter connections for installing a Promag 10 H instead of a 

Promag 30/33 A or Promag 30/33 H DN 25. 
DK5HA - ***** 

Ground rings for 

Promag H 

Ground rings for potential equalization. DK5HR - *** 

Ground cable for 

Promag L, W, P 

Ground cable for potential equalization. DK5GC - *** 

Ground disk for 

Promag L, W, P 

Ground disk for potential equalization. DK5GD - * * *** 

1 
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Accessory Description Order code 

Process display 
RIA45 

Multifunctional 1-channel display unit: 
Universal input 
Transmitter power supply 
Limit relay 
Analog output 

RIA45 - 

Process display 
RIA251 

Digital display device for looping into the 4 to 20 mA current loop. RIA25I - ** 

Field display unit 
RIA16 

Digital field display device for looping Into the 4 to 20 mA current 
loop. 

RIA16 - *** 

Application Manager 
RMM621 

Electronic recording, display, balancing, control, saving and event 
and alarm monitoring of analog and digital input signals. Values 
and conditions determined are output by means of analog and 
digital output signals. Remote transmission of alarms, input values 
and calculated values using a PSTN or GSM modem. 

RMM621 - 
**....* 

8.3 Comlniiiiicationzspecific accessories 

Accessory beicription x , Order code 

HART Communicator 
Field Xpert SFX 100 

Handheld terminal for remote configuration and for obtaining 
measured values via the HART current output (4 to 20 mA) and 
FOUNDATION Fieldbus. 
Contact your Endress+Hauser representative for more information. 

SFX100 - ******* 

Fieldgate FXA320 Gateway for remote interrogation of HART sensors and actuators 
via Web browser: 

2-channel analog input (4 to 20 mA) 

4 binary inputs with event counter function and frequency 
measurement 
Communication via modem, Ethernet or GSM 
Visualization via Internet/Intranet in Web browser and/or 
WAP cellular phone 
Limit value monitoring with alarm by e-mail or SMS 

Synchronized time stamping of all measured values. 

FXA320 - * * * * * 

Fieldgate FXA520 Gateway for remote interrogation of HART sensors and actuators 
via Web browser: 

Web server for remote monitoring of up to 30 measuring points 
Intrinsically safe version [EEx ia]lIC for applications in hazardous 
areas 
Communication via modem, Ethernet or GSM 

Visualization via Internet/Intranet in Web browser and/or 
WAP cellular phone 
Limit value monitoring with alarm by e-mail or SMS 

Synchronized time stamping of all measured values 
Remote diagnosis and remote configuration of connected HART 

devices 

FXA520 - **** 

FXA195 The Commubox FXA195 connects intrinsically safe Smart 
transmitters with HART protocol to the USB port of a personal 
computer. This makes the remote operation of the transmitters 
possible with the aid of configuration programs (e.g. FieldCare). 
Power is supplied to the Commubox by means of the USB port 

FXA195 - " 
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8.4 Service-specific accessories 

Accessory/ ,w,, 
Accessonj ..'.,.- ..Descriptioi*. .. .,./ 'M /44;1%, , - 014r.C'eci r" , ,,, ,,,q, 
Applicator Software for selecting and planning flowmeters. The Applicator 

software can be downloaded from the Internet or ordered on 
CD-ROM for installation on a local PC. 

Contact your Endress+Hauser representative for more information. 

DXA80 - * 

Fieldcheck Tester/simulator for testing flowmeters in the field. When used in 
conjunction with the ''FieldCare" software package, test results can 
be imported into a database, printed out and used for official 

certification. 
Contact your Endress+Hauser representative for more information. 

50098801 

FieldCare FieldCare is Endress+Hauser's FDT-based asset management tool. 
It can configure all intelligent field units in your system and helps 
you manage them. By using status information, it is also a simple 
but effective way of checking their status and condition. ' 

See the product page on 
the Endress+Hauser 
Web site: 
www.endress.com 

Memograph M graphic 
display recorder 

The Memograph M graphic display recorder provides information 
on all the relevant process variables. Measured values are recorded 
correctly, limit values are monitored and measuring points 
analyzed. The data are stored in the 256 MB internal memory and 
also on a DSD card or USB stick. 

Memograph M boasts a modular design, intuitive operation and a 

comprehensive security concept. The ReadWin® 2000 PC 

software is part of the standard package and is used for configuring, 
visualizing and archiving the data captured. 
The mathematics channels which are optionally available enable 
continuous monitoring of specific power consumption, boiler 
efficiency and other parameters which are important for efficient 
energy management. 

RSG40 - 
** ****** **** 

FXA193 Service interface from the device to the PC for operation via 
FieldCare. 

FXAI93 - 
Il 
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80 

9 Troubleshooting 

9.1 Troubleshooting instructions 
Always start troubleshooting with the checklist below if faults occur after start-up or during 
operation. The routine takes you directly to the cause of the problem and the appropriate remedial 
measures. 

Check the,clislilaV:' '1 ..,-. -c-' L ,, 
" 

.4., ., , 
,1.114,:',3`--.',T.-T,M,4Vt-;?.,A,-,..;r,,,', , ,,,,,-, 

No display display visible and no 
output signals present. 

_ _ _ 

1. Check the supply voltage -> terminals 1, 2 

2. Check the power line fuse -> g192 
85 to 260 V AC: 0.8 A slow-blow / 250 V 

20 to 55 VAC / 16 to 62 V DC: 2 A slow-blow / 250 V 

3. Measuring electronics defective -> order. spare parts --> ID n 

No display visible, but 
output signals are 
present. 

1. Check whether the ribbon-cable connector of the display module is correctly 
plugged into the amplifier board --> D 88 

2. Display module defective -> order spare parts -> ID 77 

3. Measuring electronics defective -4 order spare parts -> III 77 

Display texts are in a 
foreign language. 

Switch off power supply. Press and hold down both the 1:1J buttons and switch on the 
measuring device. The display text will appear in English (default) and is displayed at 
maximum contrast. 

Measured value 
indicated, but no signal at 
the current or pulse 
output. 

Electronics board defective -> order spare parts -> C177 

.1, 

Error mesiiiet on display'. 
, '''6,7, "; , ', <,' ' ' , ',' 

, ' ', ' ',' /4'; :.v Ai, '' ,=:''''; ' ' ' ' : " ''' 

Errors which occur during commissioning or measuring operation are displayed immediately. 
Error messages consist of a variety of icons: the meanings of these icons are as follows (example): 

- Error type: S = system error, P = process error 
- Error message type: = fault message,! = notice message 
- EMPTY PIPE = Type of error, e.g. measuring tube is only partly filled or completely empty 
- 03:00:05 = duration of error occurrence (in hours, minutes and seconds) 
- #401 = error number 

6 Caution! 
See the information on -> D 62! 
The measuring system interprets simulations and positive zero return as system errors, but displays them as notice 
message only. 

Error number: 
No. 001 - 399 
No. 501 - 699 

System error (device error) has occurred -> if) 81 

Error number: 
No. 401 - 499 

Process error (application error) has occurred -> EI 83 

4, 

-*other' errolq;Vitioiltit'o' ti4essag' ei15,:,7, , , ? .,,,,.; %,', , , ,,,' ,, ;74', ' , , ,', ' '4. / ",. -..,? 2,-;ofv,,,,, , /.., J,...., ,,. ,/,/, i,,I., p, ,,,w/..,, 4,!,4 

Some other error has 
occurred. 

Diagnosis and rectification -> CI 84 
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9.2 System error messages 
Serious system errors are always recognized by the device as "Fault message", and are shown 
lightning flash ( f) on the display. Fault messages immediately affect the outputs. 

Caution! 
In the event of a serious fault, a flowmeter might have to be returned to the manufacturer for repair. 
The necessary procedures on -> M 6 must be carried out before you return a flowmeter to 
Endress+Hauser. Always enclose a duly completed "Declaration of Contamination" form. You will 
find a master copy of this form at the back of this manual. 

Note! 
Also observe the information on -> El 62. 

No. Error message / Type Cause Remedy (spare part -, 87) 

S = System error 
5 = Fault message (with an effect on the outputs) 
! = Notice message (without an effect on the outputs) 

No. # Oxx -> Hardware error 

001 S: CRITICAL FAILURE 

5: # 001 
Serious device error Replace the amplifier board. 

011 S: AMP HW EEPROM 
5: # 011 

Amplifier: 
Defective EEPROM 

Replace the amplifier board. 

012 S: AMP SW EEPROM 
f: # 012 

Amplifier: 
Error accessing EEPROM data 

The EEPROM data blocks in which an error has occurred are 
displayed in the TROUBLESHOOTING function. 
Press Enter to acknowledge the errors in question; default values 
are automatically inserted instead of the errored parameter values. 

Ckt, Note! 
The measuring device has to be restarted if an error has occurr 
in a totalizer block (see error No. 111 / CHECKSUM TOTAL). 

031 S: SENSOR HW DAT 
5: # 031 

1. S-DAT is not plugged into the amplifier board 
correctly (or is missing). 

2. S-DAT is defective. 

1. Check whether the S-DAT is correctly plugged into the 
amplifier board. 

2. Replace the S-DAT if it is defective. 

Check that the new replacement DAT is compatible with the 
measuring electronics. 
Check the: 
- Spare part set number 
- Hardware revision code 

3. Replace measuring electronics boards if necessary. 

4. Plug the S-DAT into the amplifier board. 

032 S: SENSOR SW DAT 
5: # 032 

No. # lxx -) Software error 

101 S: GAIN ERROR AMP 
5: # 101 

Gain deviation compared to reference gain > 25%. Replace the amplifier board. 

111 S: CHECKSUM TOTAL 
5: # 111 

Totalizer checksum error. 1. Restart the measuring device. 

2. Replace the amplifier board if necessary. 

121 S: A / C COMPATIB. 

!: # 121 

Due to different software versions, I/O board and 
amplifier board are only partially compatible (possibly 
restricted functionality). 

Ck Note! 
- This message is only listed in the error history. 
- Nothing is shown on the display. 

Module with lower software version has either to be updated by 
FieldCare with the required software version or the module has to 
be replaced. 

No. # 2xx -) Error in DAT / no communication 

251 S: COMMUNICATION I/O 
# 251 

Internal communication fault on the amplifier board. Replace the amplifier board. II 
261 S: COMMUNICATION I/O 

5: # 261 

No data reception between amplifier and I/O board or 
faulty internal data transfer. 

Check the BUS contacts. 
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No. Error message / Type Cause Remedy (spare part -> C187) 

111. # 3xx -4 System limits exceeded 

321 S: TOL. COIL CURR. Sensor: A Warning! 
5: # 321 Coil current is out of tolerance. Switch off power supply before manipulating the coil current 

cable, coil current cable connector or measuring electronics 
boards! 

Remote version: 

1. Check wiring of terminals 41/42 -, al 44 

2. Check coil current cable connector. 

Compact and remote version: 
Replace measuring electronics boards if necessary 

339 S: STACK CUR OUT n The temporarily buffered flow portions (measuring 1. Change the upper or lower limit setting, as applicable. 
to !: # 339 to 342 mode for pulsating flow) could not be cleared or output 2. Increase or reduce flow, as applicable. 
342 within 60 seconds. 

Recommendations in the event of fault category = FAULT 
343 S: STACK FREQ. OUT n MESSAGE (5) 
to 1: # 343 to 346 _Conflgure the fault response of the output to "ACTUAL 
346 VALUE" so that the temporary buffer can be cleared. 

Clear the temporary buffer by the measures described under 
Item 1. 

347 S: STACK PULSE OUT n The temporarily buffered flow portions (measuring 1. Increase the setting for pulse weighting 
to 1: # 343 to 346 mode for pulsating flow) could not be cleared or output 2. Increase the max. pulse frequency if the totalizer can handle 
350 within 60 seconds. 

a higher number of pulses. 

3. Increase or reduce flow, as applicable. 

Recommendations in the event of fault category = FAULT 

MESSAGE (5) 

Configure the fault response of the output to "ACTUAL 

VALUE" so that the temporary buffer can be cleared. 
Clear the temporary buffer by the measures described under I Item 1. 

351 S: CURRENT RANGE n Current output: 1. Change the upper or lower limit setting, as applicable. 
to 1: # 351 to 354 flow is out of range. 2. Increase or reduce flow, as applicable. 
354 

355 S: FREQ. RANGE n Frequency output: 1. Change the upper or lower limit setting, as applicable. 
to I: # 355 to 358 flow is out of range. 2. Increase or reduce flow, as applicable. 
358 

359 S: PULSE RANGE Pulse output: 1. Increase the setting for pulse weighting 
to 1: # 359 to 362 the pulse output frequency is out of range. 

2. When selecting the pulse width, choose a value that can still 
362 be processed by a connected counter (e.g. mechanical 

counter, PLC etc.). 

Determine the pulse width: 
- Variant 1: Enter the minimum duration that a pulse must 

be present at the connected counter to ensure its 
registration. 

- Variant 2: Enter the maximum (pulse) frequency as the 
half "reciprocal value" that a pulse must be present at the 
connected counter to ensure its registration. 

Example: 
The maximum input frequency of the connected counter is 

10 Hz. The pulse width to be entered is: 

1 

= 50 ms 
2.10 Hz 

2000.37 

3. Reduce flow. 

10 
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No. # 5xx -) Application error 

501 S: SW.-UPDATE ACT. 
I: # 501 

New amplifier or communication (I/O module) 
software version is loaded. 
Currently no other functions are possible. 

Wait until the procedure is finished. 
The device will restart automatically. 

502 S: UP-/DOWNLOAD ACT 
I: # 502 

Uploading or downloading the device data via operating 
program. 
Currently no other functions are possible. 

Wait until the procedure is finished. 

No. # 6xx -) Simulation mode active 

601 S: POS. ZERO-RETURN 

I: # 601 

Positive zero return active 

6 Caution! 
This message has the highest display priority! 

Switch off positive zero return 

611 
to 

614 

S: SIM. CURR. OUT. n 

!:# 611 to 614 
Simulation current output active 

621 
to 
624 

S: SIM. FREQ. OUT. n 
!: # 621 to 624 

Simulation frequency output active Switch off simulation 

631 
to 
634 

S: SIM. PULSE n 

!: # 631 to 634 
Simulation pulse output active Switch off simulation 

641 
to 
644 

S: SIM. STAT. OUT n 

!: # 641 to 644 
Simulation status output active Switch off simulation 

671 
to 
674 

S: SIM. STATUS IN n 
1: # 671 to 674 

Simulation status input active Switch off simulation 

691 S: SIM. FAILSAFE 

,:# 691 
Simulation of response to error (outputs) active Switch off simulation 111 

692 S: SIM. MEASURAND 

!: # 692 
Simulation of a measured variable active (e.g. mass 
flow). 

Switch off simulation 

698 S: DEV. TEST ACT. 

!: # 698 
The measuring device is being checked on site via the 
test and simulation device. 

- 

9.3 Process error messages 
Ckb Note! 

Also observe the information on -> 2 62. 

i'll.(1'-''S ktri:,?..F$111i,ssa.gelOY-13,4i.:2'Pause. 
' Viettzil, . . , ,,,,, .., ,. 

'k " ii, -`, :4-4" 1?1,'-'-i : ' .-: 1/4:1.° 4TVA''' 

.......cii.r 1aark . , 
4, .!11,-.., il,P Par-t- IT::*614"4>:ilti.'4' 

P = Process error 
5 = Fault message (with an effect on the outputs) 
1= Notice message (without an effect on the outputs) 

401 EMPTY PIPE 

5: # 401 

Measuring tube partially filled or empty 1. Check the process conditions of the plant 

2. Fill the measuring tube 

461 ADJ. NOT OK 

!: # 461 

EPD calibration not possible because the fluid's 
conductivity Is either too low or too high. 

The EPD function cannot be used with fluids of this nature. 

463 FULL = EMPTY 
5: # 463 

The EPD calibration values for empty pipe and full pipe 
are identical, therefore incorrect. 

Repeat calibration, making sure procedure is correct -> (l 74. 

111 
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9.4 Process errors without messages 

rw- Symptoms 
_ ... 

Rectificadon . 

Remark: You may have to change or correct certain settings in functions in the function matrix in order to rectify the fault. 

Flow values are negative, even though 
the fluid is flowing forwards through 
the pipe. 

1. Remote version: 
- Switch off the power supply and check the wiring -> B 44 
- If necessary, reverse the connections at terminals 41 and 42 

2. Change the setting in the °INSTALLATION DIRECTION SENSOR° function accordingly 

Measured-value reading fluctuates 
even though flow is steady. 

1. Check grounding and potential equalization -> g 54 

2. Check the fluid for presence of gas bubbles. 

3. In the "SYSTEM DAMPING" function -> increase the value 

Measured-value reading shown on 
display, even though the fluid is at a 

standstill and the measuring tube is full. 

1. Check grounding and potential equalization -> g 54 

2. Check the fluid for presence of gas bubbles. 

3. Activate the "LOW FLOW CUTOFF" function, i.e. enter or increase the value for the switching point. 

Measured-value reading on display, 
even though measuring tube is empty. 

1. Perform empty-pipe/full-pipe adjustment and then switch on Empty Pipe detection -> g 74 

2. Remote version: Check the terminals of the EPD cable --> g 44 

3. Fill the measuring tube. 

The current output signal is always 4 

mA, irrespective of the flow signal at 
any given time. 

1. Select the "BUS ADDRESS" function and change the setting to "0". 

2. Value for creepage too high. Reduce the value in the "LOW FLOW CUTOFF" function. 

The fault cannot be rectified or some 
other fault not described above has 
arisen. 

ess+Hauser service organization. 
these instances, please contact your 

The following options are available for tackling problems of this nature: 

Request the services of an Endress+Hauser service technician 
If you contact our service organization to have a service technician sent out, please be ready to quote the following 
information: 

Brief description of the fault 
Nameplate specifications (-> n 7): order code, serial number 

Returning devices to Endress+Hauser 
The necessary procedures (-+ n 6) must be carried out before you return a flowmeter requiring repair or calibration to 
Endress+Hauser. 
Always enclose a duly completed "Declaration of Conformity" form with the flowmeter. You will find a master copy of 
this form at the back of this manual. 

Replace transmitter electronics 
Components in the measuring electronics defective -> order spare parts -> I:177 
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Endress+Hauser 

9.5 Response of outputs to errors 
Note! 
The failsafe mode of totalizers, current, pulse and frequency outputs can be customized by means 
of various functions in the function matrix. You will find detailed information on these procedures 
in the "Description of Device Functions" manual. 

You can use positive zero return to set the signals of the current, pulse and status outputs to their 
fallback value, for example when measuring has to be interrupted while a pipe is being cleaned. This 
function takes priority over all other device functions: simulations, for example, are suppressed. 

'FlailtifefinOde%tou'tfiiteariii,totalizeri , 
/ ,44,,,,,,;4?' ,,.,,, .,, i 
' [kaig14 ' '4.' '' ' ,Syee51,13,9,2arrent , ,4' 

-2p, 

'''S,%-./ 
Positivezero returmisictivated, 

2,y,2442v.52,,( vi....iNv ' s,^,.. 
a Caution! 
System or process errors defined as "Notice messages" have no effect whatsoever on the inputs and outputs. See the 
information on --> En 65 

Current output MINIMUM VALUE 

0-20 mA --> 0 mA 
4-20 mA -> 2 mA 

4-20 mA HART -> 2 mA 
4-20 mA NAMUR ->3.5 mA 
4-20 mA HART NAMUR ->3.5 mA 
4-20 mA US --> 3.75 mA 
4-20 mA HART US -> 3,75 mA 
0-20 mA (25 inA) -> 0 mA 
4-20 mA (25 mA) -> 2 mA 
4-20 mA (25 mA) HART -, 2 mA 

MAXIMUM VALUE 

0-20 mA -> 22 mA 
4-20 mA -> 22 in A 

4-20 mA HART -> 22 mA 
4-20 mA NAMUR -> 22.6 mA 
4-20 mA HART NAMUR --> 22.6 mA 
4-20 mA US --> 22.6 mA 
4-20 mA HART US -> 22.6 mA 
0-20 mA (25 mA) -> 25 mA 
4-20 mA (25 mA) -> 25 mA 
4-20 mA (25 mA) HART -> 25 mA 

HOLD VALUE 

Last valid value (preceding occurrence of the fault) is output. 

ACTUAL VALUE 

Measured value display on the basis of the current flow 
measurement. The fault is ignored. 

Output signal corresponds to 
"zero flow" 

II 

Pulse output MIN/MAX VALUE -4 FALLBACK VALUE 

Signal output -, no pulses 

HOLD VALUE 

Last valid value (preceding occurrence of the fault) is output. 

ACTUAL VALUE 

Fault is ignored, i.e. normal measured-value output on the basis of 
ongoing flow measurement. 

Output signal corresponds to 
°zero flow" 

I 
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- - z.-- . 
Tai Isafe mode of outputs and totalizers - 

ti.itgi4Xkc '',' ',,. ':',., 

kPICIF11<slatell:11"?1.scugeT4 - 

,1 ,t,t, , . N 

Posffive iertfteturii3s activated- 

Frequency 
output 

FALLBACK VALUE 

Signal output -> 0 Hz 

FAILSAFE LEVEL 

Output of the frequency specified in the FALILSAFE VALUE 

function. 

HOLD VALUE 

Measured value display on the basis of the 
last saved value preceding occurrence of the fault. 

ACTUAL VALUE 

Measured value display on the basis of the current flow 
measurement The fault is ignored. 

Output signal corresponds to 
''zero flow° 

Totalizer STOP 
The totalizers are paused until the error is rectified. 

ACTUAL VALUE 

The fault is ignored. The totalizer continues to count in accordance 
with the current flow value. 

HOLD VALUE 

The totalizer continues to count the flow in accordance with the 
last valid flow value (before the error occurred). 

Totalizer stops 

_ _ 

Status output In the event of a fault or power supply failure: 
Status output --, non-conductive 

No effect on status output 
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9.6 Spare parts 
Detailed troubleshooting instructions are provided in the previous sections -4 El 80 
The measuring device, moreover, provides additional support in the form of continuous self- 
diagnosis and error messages. 
Fault rectification can entail replacing defective components with tested spare parts. The illustration 
below shows the available scope of spare parts. 

ICkb, 
Note! 
You can order spare parts directly from your Endress+Hauser service organization by providing the 
serial number printed on the transmitter's nameplate a 7 

Spare parts are shipped as sets comprising the following parts: 
Spare part 
Additional parts, small items (threaded fasteners, etc.) 
Mounting instructions 
Packaging 

Fig. 52: Spare parts for Promag 50 transmitter (field and wall-mounted housings) 

1 Power unit board (85 to 260 VAC, 20 to SS VAC, 16 to 62 V DC) 
2 Amplifier board 
3 1/0 board (COM module) 
4 HistoROM / S-DAT (sensor data memory) 

Display module 

A0000764 
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9.6.1 Removing and installing printed circuit boards 

Field housing: removing and installing printed circuit boards -+ cob 53 

Warning! 
Risk of electric shock! 
Exposed components carry dangerous voltages. Make sure that the power supply is switched off 

before you remove the cover of the electronics compartment. 
Risk of damaging electronic components (ESD protection). Static electricity can damage electronic 
components or impair their operability. Use a workplace with a grounded working surface 
purpose-built for electrostatically sensitive devices! 
If you cannot guarantee that the dielectric strength of the device is maintained in the following 
steps, then an appropriate inspection must be carried out in accordance with the manufacturer's 
specifications. 
When connecting Ex-certified devices, see the notes and diagrams in the Ex-specific supplement 
to these Operating Instructions. 

Caution! 
Use only original Endress+Hauser parts. 

1. Switch off power supply. 

2. Unscrew cover of the electronics compartment from the transmitter housing. 

3. Remove the local display (1) as follows: 
- Press in the latches (1.1) at the side and remove the display module. 
- Disconnect the ribbon cable (1.2) of the display module from the amplifier board. 

4. Remove the screws and remove the cover (2) from the electronics compartment. 

5. Remove the boards (4, 6): Insert a suitable tool into the hole (3) provided for the purpose and 
pull the board clear of its holder. 

6. Remove amplifier board (5): 
- Disconnect the plug of the electrode signal cable (5.1) including S-DAT (5.3) from the board. 
- Loosen the plug locking of the coil current cable (5.2) and gently disconnect the plug from 

the board, i.e. without moving it to and fro. 
- Insert a thin pin into the hole (3) provided for the purpose and pull the board clear of its 

holder. 

7. Installation is the reverse of the removal procedure. 
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Fig. 53: Field housing: removing and installing printed circuit boards 

1 Local display 
1.1 Latch 
1.2 Ribbon cable (display module) 
2 Screws of electronics compartment cover 
3 Aperture for installing/removing boards 

4 Power supply board 
5 Amplifier board 

5.1 Electrode signal cable (sensor) 

5.2 Coil current cable (sensor) 

5.3 Histo-ROM / S-DAT (sensor data memory) 

6 I/O board 
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Wall-mount housing: removing and installing printed circuit boards -> 21 91 

Warning! 
Risk of electric shock! 
Exposed components carry dangerous voltages. Make sure that the power supply is switched off 

before you remove the cover of the electronics compartment. 
Risk of damaging electronic components (ESD protection). Static electricity can damage electronic 
components or impair their operability. Use a workplace with a grounded working surface 
purpose-built for electrostatically sensitive devices! 
If you cannot guarantee that the dielectric strength of the device is maintained in the following 
steps, then an appropriate inspection must be carried out in accordance with the manufacturer's 
specifications. 
When connecting Ex-certified devices, see the notes and diagrams in the Ex-specific supplement 
to these Operating Instructions. 

Caution! 
Use only original Endress+Hauser parts. 

1. Switch off power supply. 
- - - - - - 

2. Remove the screws and open the hinged cover (1) of the housing. Remove screws of the 
electronics module (2). 

3. Then push up electronics module and pull it as far as possible out of the wall-mounted housing. 

4. Disconnect the following cable plugs from amplifier board (7): 
- Electrode signal cable plug (7.1) including S-DAT (7.3). 
- Plug of coil current cable (7.2). To do so, loosen the plug locking of the coil current cable 

and gently disconnect the plug from the board, i.e. without moving it to and fro. 
- Ribbon cable plug (3) of the display module. 

5. Remove the screws and remove the cover (4) from the electronics compartment. 

6. Remove the boards (6, 7, 8): Insert a suitable tool into the hole (5) provided for the purpose 
and pull the board clear of its holder. 

7. Installation is the reverse of the removal procedure. 
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Fig. 54: Wall-mount housing: removing and installing printed circuit boards 

1 Housing cover 
2 Electronics module 
3 Ribbon cable (display module) 
4 Cover of electronics compartment (3 screws) 
5 Aperture for installing/removing boards 
6 Power supply board 
7 Amplifier board 
7.1 Electrode signal cable (sensor) 
Z2 Coil current cable (sensor) 
7.3 Histo-ROM / S-DA7' (sensor data memory) 
8 1/0 board 

A0005409 
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O 

92 

9.6.2 Replacing the device fuse 
Warning! 
Risk of electric shock! Exposed components carry dangerous voltages. Make sure that the power 
supply is switched off before you remove the cover of the electronics compartment. 

The main fuse is on the power supply board (--* Il 92). 
The procedure for replacing the fuse is as follows: 

1. Switch off power supply. 

2. Remove the power supply board: field housing -> Et 88, wall-mount housing -> Et 90 

3. Remove cap (1) and replace the device fuse (2). 
Use only fuses of the following type: 
- Power supply 20 to 55 V AC / 16 to 62 V DC -4 2.0 A slow-blow / 250 V; 

5.2 x 20 mm 
- Power supply 85 to 260 V AC -> 0.8 A slow-blow / 250 V; 5.2 x 20 mm 
- Ex-rated devices -> see the Ex documentation. 

4. Installation is the reverse of the removal procedure. 

Caution! 
Use only original Endress+Hauser parts. 

Fig. 55: Replacing the device fuse on the power supply board 

Protective cap 
2 Device fuse 

40001148 
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9.6.3 Replacing the exchangeable electrode 
The Promag W sensor (DN 350 to 2000; 14" to 78") is available with exchangeable measuring 41) 
electrodes as an option. This design permits the measuring electrodes to be replaced or cleaned 
under process conditions. 

Fig. 5b: Apparatus for replacing exchangeable measuring electrodes 

View A = DN 1200 to 2000 (48" to 78") 

View B = DN 350 to 1050 (14" to 42") 

1 Allen screw 
2 Handle 
3 Electrode cable 
4 Knurled nut (locknut) 
5 Measuring electrode 
b Stop cock (ball valve) 

7 Retaining cylinder 
8 Locking pin (for handle) 
9 Ball-valve housing 
10 Seal (retaining cylinder) 
11 Coil spring 
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94 

Removing the electrode Installing the electrode 

I Loosen Allen screw (1) and remove the cover. I Insert new electrode (5) into retaining cylinder (7) 

from below. Make sure that the seals at the tip of the 
electrode are clean. 

2 Remove electrode cable (3) secured to handle (2). 2 Mount handle (2) on the electrode and insert 
locking pin (8) to secure it in position. 

6 Caution! 
Make sure that coil spring (11) is inserted. This is 

essential to ensure correct electrical contact and 
correct measuring signals. 

3 Loosen knurled nut (4) by hand. 
This knurled nut acts as a locicnut. 

3 Pull the electrode back until the tip of the electrode 
no longer protrudes from retaining cylinder (7). 

4 Remove electrode (5) by turning handle (2). The 
electrode can now be pulled out of retaining cylinder 
(7) as far as a defined stop. 

A Warning! 
Risk of injury. 
Under process conditions (pressure in the piping 
system) the electrode can recoil suddenly against its 

stop. Apply counter-pressure while releasing the 
electrode. 

4 Screw the retaining cylinder (7) onto ball-valve 
housing (9) and tighten it by-hand. 
Seal (10) on the cylinder must be correctly seated 
an and clean. 

%,1 Note! 
Make sure that the rubber hoses on retaining 
cylinder (7) and stop cock (6) are of the same color 
(red or blue). 

5 Close stop cock (6) after pulling out the electrode as 
far as it will go. 

AWarning! . 

Do not subsequently open the stop cock, in order to 

prevent fluid escaping. 

5 Open stop cock (6) and turn handle (2) to screw the 
electrode all the way into the retaining cylinder. 

6 Remove the electrode complete with retaining 
cylinder (7). 

6 Screw knurled nut (4) onto the retaining cylinder. 
This firmly locates the electrode in position. 

7 Remove handle (2) from electrode (5) by pressing 
out locking pin (8). Take care not to lose coil spring 
(11). 

7 Use the Allen screw to secure electrode cable (3) to 
handle (2). 

6 Caution! 
Make sure that the machine screw securing the 
electrode cable is firmly tightened. This is essential 
to ensure correct electrical contact and correct 
measuring signals. 

8 Remove the old electrode and insert the new 
electrode. 
Replacement electrodes can be ordered separately 
from Endress+Hauser. 

8 Reinstall the cover and tighten Allen screw (a). 
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Endress+Hauser 

9.7 Return 
Caution! 
Do not return a measuring device if you are not absolutely certain that all traces of hazardous 
substances have been removed, e.g. substances which have penetrated crevices or diffused through 
plastic. 
Costs incurred for waste disposal and injury (burns, etc.) due to inadequate cleaning will be charged 
to the owner-operator. 

The following steps must be taken before returning a flow measuring device to Endress+Hauser, 
e.g. for repair or calibration: 

Always enclose a duly completed "Declaration of contamination" form. Only then can 
Endress+Hauser transport, examine and repair a returned device. 
Enclose special handling instructions if necessary, for example a safety data sheet as per EC 
REACH Regulation No. 1907/2006. 
Remove all residues. Pay special attention to the grooves for seals and crevices which could 
contain residues. This is particularly important if the substance is hazardous to health, e.g. 
flammable, toxic, caustic, carcinogenic, etc. 

Note! 
You will find a preprinted "Declaration of contamination" form at the back of these Operating 
Instructions. 

9.8 Disposal 
Observe the regulations applicable in your country! 

9.9 Software history 

Date 1,1 
, 

Seit;iii:V eisl'ocii ': 
, ,..:: ...,, 

<-` 

:Ctia4slo'l,ro ?ftW 1r; 
- 

.-*,,Z,.. c-:.> 
, operating 
liVitinCtions 

11.2009 Amplifier: Introduction of Calf history 71106181 / 12.09 
V 2.03.XX 71105332 / 11.09 

06.2009 Amplifier: Introduction of Promag L 71095684 / 06.09 
V 2.02.XX 

03.2009 Amplifier: Introduction of Promag D 71088677 / 03.09 
V 2.02.XX Introduction of new nominal diameter 

11.2004 Amplifier: Software update relevant only for production 50097089 / 10.03 
1.06.01 
Communication module: 
1.04.00 

10.2003 Amplifier: Software expansion: 50097089 / 10.03 
1.06.00 Language groups 
Communication module: Flow direction pulse output selectable 
1.03.00 

New functionalities: 
Second Totalizer 
Adjustable backlight (display) 
Operation hours counter 
Simulation function for pulse output 
Counter for access code 
Reset function (fault history) 
Up-/download with FieldTool I 
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96 

Date oftware version 
. 

Changes to software Operating 
Instructions 

08.2003 Communication module: 
1.02.01 

Software expansion: 
New / revised functionalities 

New functionalities: 
Current span NAMUR NE 43 
Failsafe mode function 
Troubleshooting function 
System and process error messages 
Response of status output 

50097089 / 08.03 

08.2002 Amplifier: 
1.04.00 

- 

Software expansion: 
New / revised functionalities 

New functionalities: 
Current span NAMUR NE 43 
EPD (new mode) 
Failsafe mode function 

-- Acknowledge fault function 
Troubleshooting function 
System and process error messages 
Response of status output 

50097089 / 08.02 

03.2002 Amplifier: 
1.03.00 

Software expansion: 
Suitability for custody transfer 
measurement Promag 50/51 

none 

06.2001 Amplifier: 
1.02.00 
Communication module: 
1.02.00 

Software expansion: 
New functionalities: 

New functionalities: 
General device functions 
'OED" software function 
"Pulse width" software function 

50097089 / 06.01 

09.2000 Amplifier: 
1.01.01 
Communication module: 
1.01.00 

Software expansion: 
Functional adaptations 

none 

08.2000 Amplifier: 
1.01.00 

Software expansion: 
Functional adaptations 

none 

04.2000 Amplifier: 
1.00.00 
Communication module: 
1.00.00 

Original software 

Compatible with: 
FieldTool 
Commuwin II (version 2.05.03 and higher) 
HART Communicator DXR 275 
(from OS 4.6) with Rev. 1, DD1 

50097089 / 04.00 

CA Note! 
Uploads or downloads between the individual software versions are only possible with a special 
service software. 
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10 Technical data 

10.1 Technical data at a glance 

10.1.1 Application 
-÷ 2 5 

10.1.2 Function and system design 

Measuring principle Electromagnetic flow measurement on the basis of Faraday's Law. 

Measuring system -4 Ii 7 

10.1.3 Input 

Measured variable Flow velocity (proportional to induced voltage) 

Measuring range Typically v = 0.01 to 10 m/s (0.033 to 33 ft/s) with the specified accuracy 

Operable flow range Over 1000: 1 

Input signal Status input (auxiliary input) 

Galvanically isolated 
U = 3 to 30 V DC 
Ri = 516/ 
Can be configured for: totalizer reset, positive zero return, error message reset. 

10.1.4 Output 

Output signal Current output 

Galvanically isolated 
Active/passive can be selected: 
- Active: 0/4 to 20 mA, RL < 700 C2 (HART: RL ?_ 250 SI) 

- Passive: 4 to 20 mA, supply voltage Vs 18 to 30 V DC, Ri .150 0) 
Time constant can be selected (0.01 to 100s) 
Full scale value adjustable 
Temperature coefficient: typ. 0.005% o.f.s./°C, resolution: 0.5 pA 

o.f.s. = of full scale value 

Pulse/frequency output 

Galvanically isolated 
Passive: 30 V DC / 250 mA 
Open collector 
Can be configured as: 

- Pulse output 
Pulse value and pulse polarity can be selected, max. pulse width adjustable (0.5 to 2000 mil 

- Frequency output 
Full scale frequency 2 to 1000 Hz (fm. = 1.25 Hz), on/off ratio 1:1, pulse width max. 10 s. 
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on alarm Current output 

Failsafe mode can be selected (e.g. in accordance with NAMUR Recommendation NE 43) 

Pulse/frequency output 

Failsafe mode can be selected 

Status output 

"Not conductive" in the event of fault or power supply failure 

Load See "Output signal" 

Switching output Status output 

Galvanically isolated 
Max. 30 V DC/250 mA 
Open collector 
Can be configured for: error messages, empty pipe detection (EPD), flow direction, limit values 

Low flow cut off Low flow cut off, switch-on point can be selected as required 

Galvanic isolation All circuits for inputs, outputs, and power supply are galvanically isolated from each other. 
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10.1.5 Power supply 

Electrical connections -> CI 44 

Supply voltage 
(power supply) 

85 to 260 V AC, 45 to 65 Hz 
20 to 55 V AC, 45 to 65 Hz 
16 to 62 VDC 

Cable entry Power supply and signal cables (inputs/outputs): 

Cable entry M20 x 1.5 (8 to 12 mm/0.31 to 0.47 inch) 
Sensor cable entry for armored cables M20 x 1.5 (9.5 to 16 mm / 0.37 to 0.63 inch) 
Threads for cable entries 1/2" NPT, G1/2" 

Connecting cable for remote version: 

Cable entry M20 x 1.5 (8 to 12 mm/0.31 to 0.47 inch) 
Sensor cable entry for armored cables M20 x 1.5 (9.5 to 16 mm / 0.37 to 0.63 inch) 
Threads for cable entries 1/2" NPT, G 1/2" 

Cable specifications - g 50 

Power consumption Power consumption 

AC: <15 VA (incl. sensor) 
DC: <15 W (incl. sensor) 

Switch-on current 

Max 3 A (<5 ms) for 260 V AC 
Max. 13.5 A (<5 ms) for 24 V DC 

Power supply failure Lasting min. 1 cycle frequency: 
EEPROM saves measuring system data 
S-DAT: exchangeable data storage chip which stores the data of the sensor (nominal diameter, 
serial number, calibration factor, zero point etc.) 

Potential equalization -> R 54 
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10.1.6 Performance characteristics 

likerence operating To DIN EN 29104 and VDI/VDE 2641: 
conditions 

Fluid temperature: +28 °C ± 2 K 

Ambient temperature: +22 °C ± 2 K 

Warm-up period: 30 minutes 

Installation: 

Inlet run >10 x DN 
Outlet run > 5 x DN 
Sensor and transmitter grounded. 
The sensor is centered in the pipe. 

Maximum measured error Current output: plus typically ± 5 pA 
Pulse output: ± 0.5% o.r. ± 1 mm/s 
Option: ± 0.2% o.r. ± 2 mm/s (o.r. = of reading) 
(o.r. = of reading) 

Fluctuations in the supply voltage do not have any effect within the specified range. 

[ %] 

2.5 

2.0 

1.5 

1.0 

0.5 

0 

0.5 % 

0.2 % 

0 
1 1 1 1 1 1 1 

2 4 

v [m/s] 

6 10 

A0005531 

Fig. 57 Max. measured error in % of reading 

Repeatability Max. ± 0.1% o.r. ± 0.5 mm/s (o.r. = of reading) 

10.1.7 Operating conditions: Installation 

Installation instructions Any orientation (vertical, horizontal), restrictions and installation instructions --> M 13 

Inlet and outlet run If possible, install the sensor upstream from fittings such as valves, T-pieces, elbows, etc. The 
following inlet and outlet runs must be observed in order to meet accuracy specifications (--> n 16, 
-> 0.112): 

Inlet run: 5 x DN 
Outlet run: 2 x DN 

Adapters -> n 17 

Length of connecting cable -4 M 20 
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10.1.8 Operating conditions: Environment 

Ambient temperature range 

a 

Transmitter: 
- Standard: -20 to +60 °C (-4 to +140 °F) 

- Optional: -40 to +60 °C (-40 to +140 °F) 

Note! 
At ambient temperatures below -20 (-4 °F) the readability of the display may be impaired. 

Sensor: 
- Flange material carbon steel: -10 to +60 °C (+14 to +140 °F) 

- Flange material stainless steel: -40 to +60 °C (-40 to +140 °F) 

Caution! 
The permitted temperature range of the measuring tube lining may not be undershot or overshot 
(-4 "Operating conditions: Process" -4 "Medium temperature range"). 
Install the device in a shady location. Avoid direct sunlight, particularly in warm climatic regions. 
The transmitter must be mounted separate from the sensor if both the ambient and fluid 
temperatures are high. 

Storage temperature 

a 

The storage temperature corresponds to the operating temperature range of the measuring 
transmitter and the appropriate measuring sensors. 

Caution! 
The measuring device must be protected against direct sunlight during storage in order to avoid 
unacceptably high surface temperatures. 
A storage location must be selected where moisture does not collect in the measuring device. This 
will help prevent fungus and bacteria infestation which can damage the liner. 

Degree of protection Standard: IP 67 (NEMA 4X) for transmitter and sensor 
Optional: IP 68 (NEMA 6P) for remote version of Promag L, W and P sensor. 
Promag L only with stainless steel flanges. 

Shock and vibration resistance Acceleration up to 2 g following IEC 60068-2-6 
(high-temperature version: no data available) 

CIP cleaning 

a Caution! 
The maximum fluid temperature permitted for the device may not be exceeded. 

CIP cleaning is possible: 
Promag P, Promag H 

CIP cleaning is not possible: 
Promag D, Promag L, Promag W 

SIP cleaning 

a Caution! 
The maximum fluid temperature permitted for the device may not be exceeded. 

SIP cleaning is possible: 
Promag H 

SIP cleaning is not possible: 
Promag D, Promag L, Promag W, Promag P 

Electromagnetic compatibility As per IEC/EN 61326 and NAMUR Recommendation NE 21 
(EMC) Emission: to limit value for industry EN 55011 
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10.1.9 Operating conditions: Process 

Ilkdium temperature range The permissible temperature depends on the lining of the measuring tube 

S 

Promag D 

0 to +60 °C (+32 to +140 °F) for polyamide 

Promag L 

-20 to +50 °C (-4 to +122 °F) for polyurethane (DN 50 to 300) 
-20 to +90 °C (-4 to +194 °F) for PTFE (DN 50 to 300) 

Promag W 

0 to +80 °C (+32 to +176 °F) for hard rubber (DN 65 to 2000) 
-20 to +50 °C (-4 to +122 °F) for polyurethane (DN 25 to 1200) 

Promag P 

Standard 
-40 to +130 °C (-40 to +266 °F) for PTFE (DN 15 to 600 / 1/2" to 24"), 
Restrictions -> see the following diagrams 
-20 to +130 °C (-4 to +266 °F) for PFA/HE (DN 25 to 200 / 1" to 8"), 
Restrictions -+ see the following diagrams 
-20 to +150 °C (-4 to +302 °F) for PFA (DN 25 to 200 / 1" to 8"), 
Restrictions -> see the following diagrams 

Optional 
High-temperature version (HT): -20 to +180 °C (-4 to +356 °F) for PFA (DN 25 to 200 / 1" to 8") 

TA [T] 
140- 

100- 

0- 

-40 -I 

[*C] 

60 

40 

20 

20 

-40 

N 

-40 -20 0 20 40 60 80 100 120 140 160 180 [°C] 
TF 

-40 0 100 200 300 360 1°F] 

A0002680. 

Abb. 58: Compact version Promag P (with PFA- or PTFE-lining) 

TA = ambient temperature; TF = fluid temperature; HT = high- temperature version with insulation 
0 = light gray area -) temperature range from -10 to -40 °C (-14 to -40 °F) is valid for stainless steel version only 

= diagonal hatched area foam lining (HE) and degree of protection IP 68 = fluid temperature 
max 130°C / 266 °F 
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TA 1 °F] 
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Abb. 59: Remote version Promag P (with PFA- or PTFE-lining) 

TA = ambient temperature; TF = fluid temperature; HT = high-temperature version with insulation 
0 = light gray area temperature range from -10 to -40 °C (-14 to -40 °F) is valid for stainless steel version only 
OO = diagonal hatched area foam lining (HE) and degree of protection 1P68 = fluid temperature 
max. 130°C / 266 °F 

Promag H 

Sensor: 
DN 2 to 25: -20 to +150 °C (-4 to +302 °F) 
DN 40 to 100: -20 to +150 °C (-4 to +302 °F) 

Seals: 

EPDM: -20 to +150 °C (-4 to +302 °F) 

Silicone: -20 to +150 °C (-4 to +302 °F) 

Viton: -20 to +150 °C (-4 to +302 °F) 

Kalrez: -20 to +150 °C (-4 to +302 °F) 

Conductivity The minimum conductivity is 5 0/cm (?.. 201.1S/cm for demineralized water) 

Note! 
Note that in the case of the remote version, the requisite minimum conductivity is also influenced 
by the length of the connecting cable -> n 20 

Medium pressure range Promag D 
(nominal pressure) 

EN 1092-1 (DIN 2501) 
- PN 16 
ANSI B 16.5 
- Class 150 
JIS B2220 
- 10 K 

Promag L 

EN 1092-1 (DIN 2501) 
- PN 10 (DN 50 to 300) 
- PN 16 (DN 50 to 150) 
EN 1092 -1, lap joint flange, stampel plate 
- PN 10 (DN 50 to 300) 
ANSI B 16.5 
- Class 150 (2" to 12") 
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Promag W 

EN 1092-1 (DIN 2501) 
PN 6 (DN 350 to 2000) 
PN 10 (DN 200 to 2000) 
PN 16 (DN 65 to 2000) 
PN 25 (DN 200 to 1000) 
PN 40 (DN 25 to 150) 

ANSI B 16.5 
Class 150 (1" to 24") 
Class 300 (1" to 6") 

AWWA 
Class D (28" to 78") 

JIS B2220 
10 K (DN 50 to 300) 
20 K (DN 25 to 300) 

AS 2129 
Table E (DN 80, 100, 150 to 1200) 

AS 4087 
PN 16 (DN 80, 100, 150 to 1200) 

Promag P 

EN 1092-1 (DIN 2501) 
PN 10 (DN 200 to 600) 
PN 16 (DN 65 to 600) 
PN 25 (DN 200 to 600) 
PN 40 (DN 15 to 150) 

ANSI B 16.5 
Class 150 (1/2" to 24") 
Class 300 (1/2" to 6") 

JIS B2220 
10 K (DN 50 to 300) 
20 K (DN 15 to 300) 

AS 2129 
Table E (DN 25, 50) 

AS 4087 
PN 16 (DN 50) 

Promag H 

The permissible nominal pressure depends on the process connection and the seal: 
40 bar --> flange, weld nipple (with 0-ring seal) 

16 bar -> all other process connections 
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Pressure tightness Promag D 

Measuring tube: 0 mbar abs (0 psi abs) with a fluid temperature of 5 60 °C (5. 140 °F) 

Promag L (Measuring tube lining Polyurethane) 

,Promag L", "Resial",?nce/ of measuring tubtlining to partial vacuum 
Nominal N dianieter, 

-';',.,/,,-,v ,,,, 7 
Lbnit'valuesIfol,abs. pressiire Italiarilfpsi]) atvarious fluid temperatures ', 

25 °C 50 °C 80° C 

[mm] [inch] 77 °F 122 °F 176° F 

50 to 300 2 to 12" 0 0 - 

Promag L 

Measuring tube lining: PTFE 

Promag L , 

Nominal diameter 
Resistance of measuring tube lining to partial 
Limit values fOr atm pressure insbari ((psi 

vacuum:; .; ' ' i '- 

) at various fluid teniperatures, 

[mm] [inch] 

25 °C 90 °C 

77 °F 194 °F 

[mbar] [Psi] [mbar] [psi] 

50 2" 0 0 0 0 

65 - 0 0 40 0.58 

80 3" 0 0 40 0.58 

100 4" 0 0 135 1.96 

125 - 135 1.96 240 3.48 

150 6" 135 1.96 240 3.48 4 
200 8" 200 2.90 290 4.21 

250 10" 330 4.79 400 5.80 

300 12" 400 5.80 500 7.25 

Promag W 

Promag W 
Nominal diameter 

1Vleasuring, 
tube lining 

Resistance of measuring tube fining to partial vacuum 
Limit values for abs. ressure [mbar] ([psi]) at various fluid timPeratures 

[mm] [inch] 

25 °C 50 °C 80° C 100 °C 130 °C 150 °C 180 °C 

77 °F 122 °F 176° F 212 °F 266 °F 302 °F 356 °F 

25 to 1200 Ito 48" Polyurethane 0 0 - - - - - 

65 to 2000 3 to 78" Hard rubber 0 0 0 - - - - 

Promag P 
Measuring tube lining: PFA 

Prornag P > 

Nominal diameter 
Resistance ,of 'measuring tube lining to partial vaeiiiim $' -,,,q,,:k 
Limit value's fOr abs. pressure [mbar] ([psi]) at various flitil4erepera e 

[mm] [inch] 

25 °C 80° C 100 °C 130 °C 150 °C 180 °C 

77 °F 176° F 212 °F 266 °F 302 °F 356 °F 

25 1" 0 0 0 0 0 0 

32 - 0 0 0 0 0 0 

40 1 1/2" 0 0 0 0 0 0 

50 2" 0 0 0 0 0 0 

65 - 0 0 0 0 0 II 
80 3.. 

0 * 0 0 0 0 

100 4" 0 0 0 0 0 

Endress+Hauser 105 

Axis PlaceLarapinta SPS SP315 Electrical Switchboard OM Manual

Q-Pulse Id TMS775 Active 29/01/2014 Page 135 of 540



Technical data Promag 50 

Promag P- - 

Nominal dfirneter 
Hesistance of measuring tube lining to vacuum ., Y , .... 

Limit Vahleslor a1 pressure [mbar] ((pa at yerious,fluid temperatures, ..- .., . .. , - - - . 

[mm] [inch] 

25 °C 80° C 100 °C 130 °C 150 °C 180 °C 

77 °F 176° F 212 °F 266 °F 302 °F 356 °F 

125 - 0 * 0 0 0 0 

150 6" 0 0 0 0 0 

200 8" 0 * 0 0 0 0 

* No value can be quoted. 

Promag P 
Measuring tube lining: PTFE 

ItroOiag PY, ,,,',,, 

Nominal diameter 
Hesistance of measuring tribe linifig'to pertieleiiii! ='-.= F-. 
LiMit values for`abs.43ressure-f*hitil (hisijratv:artdus fluid teMpetatures 

[mm] [inch] 

25 °C 80° C 100 °C 130 °C 150 °C 180 °C 

77 °F _ 176° F 212 °F 266_°F _302 °F _356 °F 

[mbar] [psi] [mbar] [psi] [mbar] [psi] 

15 1/2" 0 0 0 0 0 100 1.45 - - 
25 1" 0 0 0 0 0 100 1.45 - - 
32 - 0 0 0 0 0 100 1.45 - - 
40 1 1/2" 0 0 0 0 0 100 1.45 - - 
50 2" 0 0 0 0 0 100 1.45 - - 
65 - 0 0 40 0.58 130 1.89 - - 
80 3" 0 0 * 40 0.58 130 1.89 - - 

100 4" 0 0 * 135 1.96 170 2.47 - - 
125 - 135 1.96 240 3.48 385 5.58 - - 
150 6" 135 1.96 240 3.48 385 5.58 - - 
200 8" 200 2.90 290 4.21 410 5.95 - - 
250 10" 330 4.79 " 400 5.80 530 7.69 - - 
300 12" 400 5.80 * 500 7.25 630 9.14 - - 
350 14" 470 6.82 600 8.70 730 10.59 - - 
400 16" 540 7.83 670 9.72 800 11.60 - - 
450 18" Partial vacuum is impermissible! 

500 20" 

600 24" 

* No value can be quoted. 

Promag H (Measuring tube lining: PFA) 

, 
Promag H' Resistance of measuring tube lining to partial Aracnum -,,, , 

Notninaliliameter' LiMit'velties for abs. pressure [mbar] ([psi]) it various fluid temperatures 

25 °C 80 °C 100 °C 130 °C 150 °C 180 °C 

[mm] [inch] 77 °F 176° F 212 °F 266 °F 302 °F 356 °F 

2 to 100 1/12 to 4" 0 0 0 0 0 0 

Limiting flow M 18 

Pressure loss No pressure loss if the sensor is installed in a pipe of the same nominal diameter (Promag H: 
only DN 8 and larger). 
Pressure losses for configurations incorporating adapters according to DIN EN 545 (see "Adapters" 

M 17) 
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Design, dimensions 

10.1.10 Mechanical construction 

The dimensions and installation lengths of the sensor and transmitter can be found in the "Technic 9 
Information" for the device in question. This document can be downloaded as a PDF file from 
www.endress.com. A list of the "Technical Information" documents available is provided in the 
"Documentation" section on -> n 116. 

Weight (SI units) Promag D 

Endress+Hauser 

`Weight data 

Nominal 

21;11,ini, 

of PrOmag 

diaMeter 

.: [inch), 

Dlitiki 
:, ,Compac version, . 

'', 

. 

' %, Remote.verSio (without 

Sensory ''` 

, 
X 

cable) 
*,' 

Trartataittef 
25 1" 4.5 2.5 6.0 

40 1 1/2" 5.1 3.1 6.0 

50 2" 5.9 3.9 6.0 

65 2 1/2" 6.7 4.7 6.0 

80 3" 7.7 5.7 6.0 

100 4" 10.4 8.4 6.0 

Transmitter Promag (compact version): 3.4 kg (Weight data valid without packaging material) 

Promag L (lap joint flanges) 

'Weight data of Promag 

Nominal diameter 

-' 

Immi (inch) 

L in kg 

- ' Conipact 
. A. 

. 
. . 

' 

- EN (DIN) 

version 

. 

ANSI 

- 
Remote 

Sensor 

EN (DIN) - 

version oin cable) 
1. - 

ANSI 

' , 

Transmitter r 

' 
_ 

50 2" 

9 
o 

106 

tts c. 

V 

106 

43 

c.. 

86 

v> 
c> 

A 

Q 

86 6.0 

65 2 1/2" 12 0 - 10.0 - 6.0 

80 3" 140 140 120 120 60 
100 4" 160 160 140 14.0 6.0 

125 5" 21 5 - 195 - 60 
150 6" 25 5 25 5 23 5 23 5 6 0 

200 8" 0 
-"z 

A 

45 45 0 
z 
o., 

43 43 6.0 

250 10" 65 65 63 73 6 0 

300 12" 70 - 68 - 6.0 

Transmitter Promag (compact version): 3.4 kg 
(Weight data valid for standard pressure ratings and without packaging material) 

Promag L (lap joint flanges, stamped plate) 

Weight data of PromagL 

Nominal diameter , 

[mm] (inch] 

- .\.COMpactverakin 
- 

EN (DIN) 

Remote version ( 

Sensor EN (DIN) 

out Cable) . 

'Transmitter 
50 2" 

0 

7.2 

0 

52 60 
65 2 1/2" 8.0 6.0 60 
80 3" 90 7.0 6.0 

100 4" 11 5 95 60 
125 5" 15.0 130 6.0 

150 6" 19.0 170 6.0 

200 8" 37.5 35 5 6.0 

250 10" 56 0 54 0 6.0 

300 12" 57.0 55 0 6.0 

Transmitter Promag (compact version): 3.4 kg 
(Weight data valid for standard pressure ratings and without packaging material) 
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108 

Promag W 

Weight CRPromagT7 

o.. 

[i i 0 
'. ,IP' WWA 

tmg3:48. 

ilfp Mir . iictal) 

Trans 
mitten imo 

. 

. , 

at-Eret-4-0 
. - 

[mmi .1140:0 ma? 
'AW WA 

, . 

25 1° 7.3 73 73 53 53 53 60 
32 1'4" (:)' 8.0 73 - i3. 6.0 53 - 60 
40 1 ih° 9.4 83 - 9.4 ..,,,-;,i` 74 6.3 . _ 

74 60 
50 2° 10.6 93 _ 10.6 86 -1 73 - 86 6.0 

65 2 W 12.0 111 , - 100 91 - 6.0 

80 3" 14.0 125 140 12.0 10 5 120 60 ,4 , 
c. , ..5 ae 

100 4" 160 140 60 16.0 -' 147 z 14 0 - 12 7 

125 52 - 

a. 
-- - 21.5- 21.0 .0 - ." - 

a, 
' ' 19 5 19 0 - - 6.0 

150 6" 23 5 6 0 25.5 24 5 1. ° 25 5 23 5 I 22 5 

200 8" 45 I ' 41 9 L 45 43 39 9 c-5, 43 6 0 

250 10" 65 I 69.4 J - 65 63 67 4 73 6 0 

300 12" 1 70 ,,,i 72 3 110 1 68 70 3 108 6.0 

350 14" 115 175 113 173 6 0 

400 16" 135 205 133 203 6 0 

450 18" 175 
.0 

-1 255 173 o 253 6.0 

500 20" --z 175 
ca. 

' I 285 -z 173 
a. . 

283 6 0 

600 24° 405 403 6 0 235 - 233 

700 28° 355 400 , 353 398 6 0 

- 30" - ' 460 - 458 6 0 

800 32° 435 : 550 433 548 6.0 

900 36" 575 , 800 573 798 6.0 

1000 40° 700 900 698 898 6.0 

- 42° - 1100 - 1098 6.0 

1200 48" 850 1400 848 o 1398 6.0 

- 54° - 2200 - 2198 6.0 
(..) 

1400 - 1300 - 1298 - 6.0 

- 60" - 2700 '.o - 2698 6.0 

1600 - a. 1700 - 0- 
Z 

1698 - 6.0 

- 66" - 3700 - 3698 6.0 

1800 72" 2200 4100 2198 4098 6.0 

- 78" - 4600 - 4598 6.0 

2000 - - 2800 - 2798 - 6.0 

Transm'tter Promag (compact version): 3.4 kg 
(Weight data valid for standard pressure ratings and without packaging material) 
*Ranges according to AS are only available for DN 80, 100, 150 to 400, 500 and 600 
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Promag 50 Technical data 

Endress+Hauser 

Promag P 

Weight data of Promig Rin kg 

4,14*,Nominoi 

diameter 
niotely'ersiitnjwitlidueaviley 

Immj ,liochr EN (DII 
- AS* 14 

, 
AWWA: 
- 

'EN (1),.. 

7- sensor 

^'311S; 7 
'44 

4,! 

A ANSI/* 

15 1/2° 

1 

65 

7.3 

80 
94 

10.6 

, 

bC' 
C) 

I.. 

6.5 

73 

73 

83 

93 

11 1 

125 

147 

21 0 

24 5 

41 9 

69 4 

72 3 

65 

7 3 

94 

106 

, 

4.5 

53 

6 

I 

1115" 

45 

5.3 

53 

63 

7.3 

9.1 

10.5 

127 

190 

22.5 

39 9 

67 4 

70 3 

I 

45 60 
25 1° 53 60 
32 1 1/4" 60 
40 1 1/2" 7.4 

86 

7.4 60 
50 2" 86 6.0 

65 2½" 

lz 
0 

120 

140 

14.4 

160 

21 5 
;, 

I 

140 

160 

- 
25 5 

- 

100 

120 

140 

195 

6.0 

80 3" 120 60 
100 4" 140 60 
125 5" 60 
150 6" 23 5 

CI 
23 5 6.0 

200 8° 45 

65 

70 

45 

75 

110 

175 

205 

255 

285 

405 

41 

43 

63 

68 

43 60 
250 10" 73 60 
300 12" 108 60 
350 14" 

Z 
115 

135 

175 

175 

235 
4,1 

113 

133 

173 

173 

233 

173 60 
400 16" 203 60 
450 18" 253 60 
500 20" 283 6.0 

600 24" 403 6.00 
Transmitter Promag (compact version): 3.4 kg 
High-temperature version: + 1.5 kg 
(Weight data valid for standard pressure ratings and without packaging material) 
* Flanges according to AS are only available for DN 25 and 50. 

Promag H 

Weight data 
'g.t-''J`if, 11111a1 

Of Prom'ailkin a 4.,,` di" t r,:4S 

flu:111 : 

kg . - ' , -il, ,, , ,4"4":` . "' : 
olike iciip.m414,A4 ' 

,.:!_9.,,, p4sIversion;.', 

.4, -4 \--ih',4 4.9114 ' .- ''',=', 

, ' ' - i'','-'',4:,,,, , 
',,,' 

''cil'. - 44"0, 44,e-,, 

--. lemoto,v,ersloofiy,i.,,thoutc#14e4).,., 

:,., Sinsor , ' 4i 

4-', 4 4' ''',:k '4 e : 

" ''' Viiismitter 
2 1/12" 5.2 2 6.0 

4 5/32" 5.2 2 6.0 

8 5/16" 5.3 2 6.0 

15 le 5.4 1.9 6.0 

25 1 5.5 2.8 6.0 

40 1 ih" 6.5 4.5 6.0 

50 2" 9.0 7.0 6.0 

65 2 'h" 9.5 7.5 6.0 

80 3" 19.0 17.0 6.0 

100 4" 18.5 16.5 6.0 

Transmitter Promag (compact version): 3.4 kg 
(Weight data valid for standard pressure ratings and without packaging material) 
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Technical data Promag 50 

(US units) Promag D 

NVeig,ht 'data 

Niiira ll 
.-)',,k4h4,. 

of,Prornag Rill 

iameter 
. ,,4n 

lbsz,;.:.:- 

dompact-v-Ve- i version . Remote yersiOnlwitQid;able 
.,f' - 

§014 
. . . 

- Transmitter' 

25 1° 10 6 13 

40 11° 11 7 13 

50 2" 13 9 13 

80 3" 17 13 13 

100 4° 23 19 13 

Transmitter Promag (compact version): 7.5 lbs (Weight data valid without packaging material) 

Promag L (ANSI) 

Weight data Of,Pik 
' Y ,," 
Nominal 

nrni 

MagLA-lbs 

diameter ., , 

.1P01, 4 

- ComPact.versiOn 
''' 

' Remote version (without 

S0i0T' ' ' 

ribre): :.=- 

'''' ; -11114011!tei ' 

50 2" 23 19 13 

80 3" 31 26 13 

100 4" 35 31 13 

150 6" 56 52 13 

200 8" 99 95 13 

250 10" 143 161 13 

Transmitter Promag (compact version): 7.5 lbs 

(Weight data valid for standard pressure ratings and without packaging material) 

Promag P (ANSI/AVVWA) 

eight data`of 

Nominal 

Ppm) 

15 

PrOmag P in lbs 

diameter 

(inch) 

Compact 

0 
,r) 

0 

version 

14 

Remote version (without 

Sensor 

10 

cable) 

Transmitter 

13 

25 In 16 12 13 

40 1 1/2" 21 16 13 

50 2" 23 19 13 

80 3" 31 26 13 

100 4" 35 31 13 

150 6" 56 52 13 

200 8" 99 95 13 

250 10" 165 161 13 

300 12" 243 238 13 

350 14" 386 381 13 

400 16" 452 448 13 

450 18" 562 558 13 

500 20" 628 624 13 

600 24" 893 889 13 

Transmitter Promag (compact version): 7.5 lbs 

High-temperature version: 3.3 lbs 

(Weight data valid for standard pressure ratings and without packaging material) 
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Promag 50 Technical data 

Endress+Hauser 

Promag W (ANSI/AWWA) 

Weight'ditatif,Priimag*iii,lby/7 
`,` ,., , ,..,,- ..;,,,,..e,/ / 

"INoMinal diamter 
fe..'5%. ' ' 

inT,I , %71*hil 

.35iReMoteversioniwithout 

Sensor I.<- 

Cable) 
'/-,=%2%:. 

?W-)7:1!':00144Fi 
25 1" 

= 

o 

. 

16 

c> . 
tr, ,.... 

g 
T.3 

12 13 

40 1 W 21 16 13 

50 2" 23 19 13 

80 3" 31 26 13 

100 4" 35 31 13 

150 6" 56 52 13 

200 8" 99 95 13 

250 10" 143 161 13 

300 12" 243 238 13 

350 14" 386 381 13 

400 16" 452 448 13 

450 18" 562 558 13 

500 20" 628 624 13 

600 24" 893 889 13 

700 28° 

ca 

- 
ce, 

882 

a 
g 0 

878 13 

- 30" 1014 1010 13 

800 32" 1213 1208 13 

900 36" 1764 1760 13 

1000 40" 1985 1980 13 

- 42" 2426 2421 13 4 
1200 48" 3087 3083 13 

- 54" 4851 4847 13 

- 60" 5954 5949 13 

- 66" 8159 8154 13 

1800 72" 9041 9036 13 

- 78" 10143 10139 13 

Transmitter Promag (compact version): 7.5 lbs 
(Weight data valid for standard pressure ratings and without packaging material) 

Promag H 

Weight data 
< , 

Nominal 

Ititml , - 

of Promag fi 

diameter 

[inch] 

in ib's , ' , 7 
P 

Compact version Remoteyersion n 
Senito: n ' 

, ° 

. , 
withouttabley 

,, 
Transmftter 

2 1/12" 11 4 13 

4 5/32" 11 4 13 

8 5/16" 12 4 13 

15 1/2.. 
12 4 13 

25 1" 12 6 13 

40 1 1/2" 14 10 13 

50 2" 20 15 13 

65 2 1/2" 21 17 13 

80 3" 42 37 13 

100 4" 41 36 13 

Transmitter Promag (compact version): 7.5 lbs 
(Weight data valid for standard pressure ratings and without packaging material) 

111 

Axis PlaceLarapinta SPS SP315 Electrical Switchboard OM Manual

Q-Pulse Id TMS775 Active 29/01/2014 Page 141 of 540



Technical data Promag 50 

Promag D 

Transmitter housing: powder-coated die-cast aluminum 

Sensor housing: powder-coated die-cast aluminum 

Measuring tube: polyamide, 0-rings EPDM 
(Drinking water approvals: WRAS BS 6920, ACS, NSF 61, KTW/W270) 

Electrodes: 1.4435/316L 

Ground disks: 1.4301/304 

Promag L 

Transmitter housing: 
- Compact housing: powder-coated die-cast aluminum 
- Wall-mounted housing: powder-coated die-cast aluminum 

Sensor housing: powder-coated die-cast aluminum 

Measuring tube: stainless steel 1.4301 or 1.4306./304L 

Electrodes: 1.4435, Alloy C-22 

Flange 
- EN 1092-1 (DIN 2501): 1.4306; 1.4307; 1.4301; RSt37-2 (S235JRG2) 
- ANSI: A105; F316L 

Seals: to DIN EN 1514-1 

Ground disks: 1.4435/316L or Alloy C-22 

Promag W 

Transmitter housing: 
- Compact housing: powder-coated die-cast aluminum 
- Wall-mounted housing: powder-coated die-cast aluminum 

Sensor housing 
- DN 25 to 300: powder-coated die-cast aluminum 
- DN 350 to 2000: with protective lacquering 

Measuring tube 
- DN 300: stainless steel 1.4301 or 1.4306/304L 

(for flanges made of carbon steel with Al/Zn protective coating) 
- DN 350: stainless steel 1.4301 or 1.4306/304 

(for flanges made of carbon steel with protective lacquering) 

Electrodes: 1.4435 or Alloy C-22, Tantalum 

Flange 
- EN 1092-1 (DIN2501): 1.4571/316L; RSt37-2 (S235JRG2); C22; FE 410W B 

(DN < 300 with Al/Zn protective coating; DN 350 with protective lacquering) 
- ANSI: A105; F316L 

(DN 300 with Al/Zn protective coating; DN 350 with protective lacquering) 
- AWWA: 1.0425 
- JIS: RSt37-2 (S235JRG2); HII; 1.0425/316L 

(DN 300 with Al/Zn protective coating; DN 350 with protective lacquering) 
- AS 2129 

- (DN 150, 200, 250, 300, 600) A105 or RSt37-2 (S235JRG2) 
- (DN 80, 100, 350, 400, 500) A105 or St44-2 (S275JR) 

- AS 4087: A105 or St44-2 (S275JR) 

Seals: to DIN EN 1514-1 

Ground disks: 1.4435/316L, Alloy C-22, Titanium, Tantalum 
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Promag 50 Technical data 

Promag P 

Transmitter housing: 
- Compact housing: powder-coated die-cast aluminum 
- Wall-mounted housing: powder-coated die-cast aluminum 

Sensor housing 
- DN 15 to 300: powder-coated die-cast aluminum 
- DN 350 to 2000: with protective lacquering 

Measuring tube 
- DN 5 300: stainless steel 1.4301 or 1.4306/304L; for flanges made of carbon steel with Al/Zn 

protective coating 
- DN 350.: stainless steel 1.4301 or 1.4306/304L; for flanges made of carbon steel with Al/ 

Zn protective coating 

Electrodes: 1.4435, Platinum, Alloy C-22, Tantalum, Titanium 

Flange 
- EN 1092-1 (DIN2501): 1.4571/316L; RSt37-2 (S235JRG2); C22; FE 410W B 

(DN 5 300: with Al/Zn protective coating; DN > 350 with protective lacquering) 
- ANSI: A105; F316L 

(DN 5. 300 with Al/Zn protective coating; DN 350 with protective lacquering) 
- AWWA: 1.0425 
- JIS: RSt37-2 (S235JRG2); HII; 1.0425/316L 

(DN 5 300 with Al/Zn protective coating; DN 350 with protective lacquering) 
- AS 2129 

- (DN 25) A105 or RSt37-2 (S235JRG2) 
- (DN 40) A105 or St44-2 (S275JR) 

-AS 4087: A105 or St44-2 (S275JR) 

Seals: to DIN EN 1514-1 

Ground disks: 1.4435/316L or Alloy C-22 

Promag H 

Transmitter housing: 
- Compact housing: powder-coated die-cast aluminum 

or stainless steel field housing (1.4301/316L) 
- Wall-mounted housing: powder-coated die-cast aluminum 
- Window material: glas or polycarbonate 

Sensor housing: stainless steel 1.4301 

Wall mounting kit: stainless steel 1.4301 

Measuring tube: stainless steel 1.4301 

Electrodes: 
- Standard: 1.4435 
- Option: Alloy C-22, Tantalum, Platinum 

Flange: 
- All connections stainless-steel 1.4404/316L 
- EN (DIN), ANSI, JIS made of PVDF 
- Adhesive fitting made of PVC 

Seals 
- DN 2 to 25: 0-ring (EPDM, Viton, Kalrez), gasket seal (EPDM, Viton, silicone) 
- DN 40 to 100: gasket seal (EPDM, Viton, silicone) 

Ground rings: 1.4435/316L (optional: Tantalum, Alloy C-22) 

Material load diagram The material load diagrams (pressure-temperature graphs) for the process connections are to be 
found in the "Technical Information" documents of the device in question: 
List of supplementary documentation -> a 116. 
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Technical data Promag 50 

electrodes Promag D 

2 measuring electrodes for signal detection 

Promag L, W and P 

2 measuring electrodes for signal detection 
1 EPD electrode for empty pipe detection 
1 reference electrode for potential equalization 

Promag H 

2 measuring electrodes for signal detection 
1 EPD electrode for empty pipe detection (apart from DN 2 to 15) 

Process connections Promag D 

Wafer version -> without process connections 

Promag L 

Flange connections: 
EN 1092-1 (DIN 2501) 
ANSI 

Promag W and P 

Flange connections: 
EN 1092-1 (DIN 2501) 
- DN 5 300 = form A 

- DN 350 = flat face 
- DN 65 PN 16 and DN 600 PN 16 only as per EN 1092-1 
ANSI 
AWWA (only Promag W) 
JIS 
AS 

Promag H 

With 0-ring: 
Weld nipple DIN (EN), ISO 1127, ODT/SMS 
Flange EN (DIN), ANSI, JIS 

Flange made of PVDF EN (DIN), ANSI, JIS 

External thread 
Internal thread 
Hose connection 
PVC adhesive fitting 

With gasket seal: 
Weld nipple DIN 11850, ODT/SMS 
Clamp ISO 2852, DIN 32676, L14 AM7 
Threaded joint DIN 11851, DIN 11864-1, ISO 2853, SMS 1145 
Flange DIN 11864-2 

Surface roughness All data relate to parts in contact with fluid. 

Liner -> PFA: 5 0.4 pm (15 pin) 
Electrodes: 0.3 to 0.5 pm (12 to 20 pin) 
Process connection made of stainless-steel (Promag H): 0.8 pm (31 pin) 

114 Endress+Hauser 

Axis PlaceLarapinta SPS SP315 Electrical Switchboard OM Manual

Q-Pulse Id TMS775 Active 29/01/2014 Page 144 of 540



Promag 50 Technical data 

10.1.11 Human interface 

Display elements Liquid crystal display: illuminated, two-line, 16 characters per line 
Custom configurations for presenting different measured-value and status variables 
2 totalizers 

Note! 
At ambient temperatures below -20 (-4 °F) the readability of the display may be impaired. 

Operating elements Local operation with three keys (H, H, H) 
"Quick Setup" menus for straightforward commissioning 

Language groups Language groups available for operation in different countries: 
Western Europe and America (WEA): 

English, German, Spanish, Italian, French, Dutch and Portuguese 
Eastern Europe/Scandinavia (EES): 

English, Russian, Polish, Norwegian, Finnish, Swedish and Czech 
Southeast Asia (SEA): 

English, Japanese, Indonesian 

(ki Note! 
You can change the language group via the operating program "Field Care". 

Remote operation Operation via HART protocol and Fieldtool 

10.1.12 Certificates and approvals 

CE mark The measuring system is in conformity with the statutory requirements of the EC Directives. 
Endress+Hauser confirms successful testing of the device by affixing to it the CE mark. 

C-tick mark The measuring system meets the EMC requirements of the Australian Communications and Media 
Authority (ACMA) 

Ex approval Information about currently available Ex versions (ATEX, FM, CSA, IECEx, NEPSI etc.) can be 
supplied by your Endress+Hauser Sales Center on request. All explosion protection data are given 
in a separate documentation which is available upon request. 

Sanitary compatibility Promag D, L, W and P 

No applicable approvals or certification 

Promag H 

3A authorization and EHEDG-tested 
Seals: in conformity with FDA (except Kalrez seals) 

Drinking water approval Promag D, L and W 

WRAS BS 6920 
ACS 
NSF 61 

KTW/W270 

Promag P and H 

No drinking water approval 

Endress+Hauser 115 

Axis PlaceLarapinta SPS SP315 Electrical Switchboard OM Manual

Q-Pulse Id TMS775 Active 29/01/2014 Page 145 of 540



Technical data Promag 50 

ssure Equipment Directive Promag D and L 

No pressure measuring device approval 

Promag W, P and H 

Measuring devices with a nominal diameter smaller than or equal to DN 25 correspond to 
Article 3 (3) of the EC Directive 97/23/EC (Pressure Equipment Directive) and have been designed 
and manufactured according to good engineering practice. Where necessary (depending on the fluid 
and process pressure), there are additional optional approvals to Category II/III for larger nominal 
diameters. 

Other standards and 
guidelines 

EN 60529 
Degrees of protection by housing (IP code). 

EN 61010-1 
Safety requirements for electrical equipment for measurement, control and laboratory use 

IEC/EN 61326 
Electromagnetic compatibility (EMC requirements) 

ANSI/ISA-S82.01 
Safety Standard for Electrical and Electronic Test, Measuring, Controlling and related Equipment 
- General Requirements. Pollution degree 2, Installation Category II. 

CAN/CSA-C22.2 (No. 1010.1-92) 
Safety requirements for Electrical Equipment for Measurement and Control and Laboratory Use. 
Pollution degree 2, Installation Category I. 

NAMUR NE 21 

Electromagnetic compatibility (EMC) of industrial process and laboratory control equipment. 

NAMUR NE 43 
Standardization of the signal level for the breakdown information of digital transmitters with 
analog output signal. 

10.1.13 Ordering information 
Your Endress+Hauser service organization can provide detailed ordering information and 
information on the order codes on request. 

10.1.14 Accessories 
Various accessories, which can be ordered separately from Endress+Hauser, are available for the 
transmitter and the sensor -* 177. 
Your Endress+Hauser service organization can provide detailed information on the specific order 
codes on request. 

10.1.15 Documentation 
Flow measuring technology (FA005D/06) 
Technical Information Promag 50D (T1082D/06) 
Technical Information Promag 50L (T1097D/06) 
Technical Information Promag 50W, 53W (T1046D/06) 
Technical Information Promag 50P, 53P (T1047D/06) 
Technical Information Promag 50H, 53H (T1048D/06) 
Description of Device Functions Promag 50 HART (BA049D/06) 
Supplementary documentation on Ex-ratings: ATEX, FM, CSA, etc. 
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Promag 50 

Index 

A 

Index 

Accessories 
Adapters 
Ambient temperature range 
Applicator (selection and configuration software) 
Approvals 

C 
Cable entry 
Cable specifications 
Calibration factor 
CE mark 
CE mark (Declaration of Conformity) 
Centering sleeve 

Promag D 

9, 

77 
17 

101 

79 
115 

99 
49 

8-9 
115 

9 

22 
Certificates 9, 115 
CIP cleaning 101 
Cleaning (exterior cleaning) 76 
Code entry (function matrix) 61 
Commissioning 

General 71 
Two current outputs 73 

Commissioning Quick Setup menu 72 
Commubox FXA 195 (electrical connection) 53, 78 
Communication 63 
Conductivity of fluid 103 
Connecting cable 20 
Connection 

Check 58 
HART 53 
Remote version 44 

C-tick mark 115 
Current output 

Configuration (active/passive) 73 

D 
Declaration of Conformity (CE mark) 9 
Degree of protection 57, 101 
Design 107 
Device description files 64 
Device variable via HART protocol 64 
Display 

Elements 
Turning the display 

59, 115 
40 

Documentation 116 
Drinking water approval 115 

E 
Electrical connection 

Commubox FXA 191 53 
HART handheld terminal 53 

Electrical connections 99 
Electrodes 

EPD electrode 15 
EMC (electromagnetic compatibility) 49, 101 
Empty-pipe/full-pipe adjustment 74 
Error message types 62 

Endress+Hauser 

1111 
Error messages 

Process error (application error) 83 
System errors (device errors) 81 

European Pressure Equipment Directive 116 
Ex approval 115 
Exterior cleaning 76 

F 
Field Xpert SFX100 53 
FieldCare 63, 79 
Fieldcheck (tester and simulator) 79 
Fitted electrodes 114 
Flow rate/limits 18 
Function matrix 

Brief operating instructions 60 
Fuse, replacing 92 
FXA193 79 
FXA195 78 

G 
Galvanic isolation 98 
Gewicht 110 
Ground cable 

Promag L 24 
Promag P 31 
Promag W 

Grounding rings 
Promag H 37 

H 
HART 

Command classes 63 
Commands 65 
Communicator DXR 375 63 
Device description files 64 
Device status / Error messages 69 
Write protection 64 

Hazardous substances 95 
High-temperature version 32 
HOME position (operating mode) 59 

I 
Incoming acceptance 11 

Inlet/outlet run 16 
Installation 

Promag D 21 
Promag H 36 
Promag L 24 
Promag P 31 
Promag W 26 

Installation conditions 
Adapters 17 
Dimensions 
Down pipe 
EPD electrode 
Foundations, supports 17 
Inlet/outlet run 16 
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Promag 50 

Installation of pumps 13 
'Mounting location 13 

ientation 15 

Partially filled pipes 14 
Vibrations 16 

Installing the wall-mount housing 41 

L 
Language groups 115 
Load 98 
Local display 

See Display 
Low flow cut off 98 

M 
Maintenance 76 
Material 112 

Material load diagram - - 113 - 
Maximum measured error 100 
Measured variable 97 
Measuring principle 97 
Measuring range 97 
Measuring system 97 
Mechanical construction 107 
Medium pressure range 103 
Medium temperature range 102 
Mounting bolts 

Promag D 22 
enting the sensor 
ee Installing the sensor 

N 
Nameplate specifications 

Connections 9 
Sensor 8 
Transmitter 7 

Nominal diameter and flow rate 
Promag W 18 

0 
Operable flow range 97 
Operating conditions 

Environment 101 

Process 102 
Operating elements 59, 115 

Operation 59 
Device description files 64 
FieldCare 63 
Operating programs 63 

Operational safety 5 

Order code 
Accessories 77 
Sensor 9 

Ordering code 
Sensor 8 

Transmitter 7 

ring information 116 

utput 97 

118 

Index 

P 
Performance characteristics 100 
Pig (cleaning) 38 
Post-installation 

Check 43 
Potential equalization 54 
Power consumption 99 
Power supply 99 
Power supply failure 99 
Pressure Equipment Directive 116 
Pressure loss 

Adapters (reducers, expanders) 17 
Pressure tightness 105 
Process connections 114 
Process error messages 83 
Process errors (definition) 62 
Programming mode 

Disable 61 
Enable 61 

Promag D 

Centering sleeve 22 
Installation 21 
Mounting bolts 22 
Seals 21 
Tightening torques 23 

Promag D mounting kit 21 
Promag H 

Cleaning with pigs 38 
Grounding ring 37 
Installation 36 
Seals 36 
Weld nipple 38 

Promag L 

Ground cable 24 
Installation 24 
Seals 24 
Tightening torques 25 

Promag P 

Ground cable 31 
High-temperature version 32 
Installation 31 

Seals 31 

Tightening torques 32 
Promag W 

Ground cable 26 
Installation 26 
Seals 26 
Tightening torques 26 

Q 
Quick Setup 72 

R 
Reference operating conditions 100 
Registered trademarks 10 
Remote operation 115 
Remote version 

Connection 44 
Repair 95 
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Promag 50 

Repeatability 100 
Replacing 

Exchangeable electrode 93 
Response to errors 85 
Returning devices 95 

S 

Safety icons 6 
Safety instructions 5 

Sanitary compatibility 115 
S-DAT (HistoROM) 75 
Seals 76 

Promag D 21 
Promag H 36 
Promag L 24 
Promag P 31 

Promag W 26 
Serial number 

Sensor 8-9 
Transmitter 7 

Service interface FXA 193 79 
Shock resistance 101 
Signal on alarm 98 
SIP cleaning 101 
Software 

Amplifier display 71 

Spare parts 87 
Standards, guidelines 116 
Storage temperature 101 
Supply voltage 99 
Surface roughness 114 
Switching on (measuring device) 71 

System error messages 81 
System errors (definition) 62 

T 
Technical data 97 
Temperature 

Ambient 101 
Medium 102 
Storage 101 

Tightening torques 
Promag D 23 
Promag L 25 
Promag P 32 
Promag W 26 

Transmitter 
Electrical connection 50 
Installing the wall-mount housing 41 

Turning the field housing (aluminum) 39 
Turning the field housing (stainless steel) 39 

Troubleshooting 80 
Types of error (system and process errors) 62 

V 
Vibration resistance 101 
Vibrations 16 

Endress+Hauser 

Index 

Wall-mount housing, installing 
Weight 
Wiring 44 

119 
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Promag 50 Index 

- - - 
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Endress+Hauser 
People for Process Automation 

Declaration of Hazardous Material and De-Contamination 
Erklarung zur Kontamination und Reinigung 

Please reference the Return Authorization Number (RA#), obtained from Endress+Hauser, on all paperwork and mark the RA# 

RA No. clearly on the outside of the box. If this procedure is not followed, it may result in the refusal of the package at our facility. 
Mite geben Sie die von E+H mitgeteilte Reicklieferungsnummer (RA#) auf alien Lieferpapieren an and vermerken Sie diese 
auch auBen auf der Verpackung. Nichtbeachtung dieser Anweisung lihrt aur Ablehnung ihrer Lieferung 

Because of legal regulations and for the safety of our employees and operating equipment, we need the "Declaration of Hazardous Material 
and De-Contamination", with your signature, before your order can be handled. Please make absolutely sure to attach it to the outside of the 
packaging. 
Aufgrund der gesetzlichen Vorschnften und zum Schutz unserer Mitarbeiter und Betriebseinrichtungen, benOtigen wir die unterschriebene 
"Erklarung zur Kontamination und Reinigung", bevor Ihr Auftrag bearbeitet werden kann. Bringen Sie diese unbedingt auBen an der 
Verpackung an. 

Type of instrument / sensor 
Gerate-/Sensortyp 

Serial number 
Seriennummer 

Used as SIL device in a Safety Instrumented System / Einsatz als SIL Gerat in Schutzeinrichtungen 

Process data/Prozessdaten 

Medium and warnings 
Warnhinweise zum Medium 

Temperature / Temperatur 1°F1 [ °C] Pressure / Druck [psi] [ Pa ] 

Conductivity / Leitfahigkeit InS/cml Viscosity / Viskositat [cp) [mm2/s] 

Medium /concentration 
Medium /Konzentration 

Identification 
CAS No. 

flammable 
entziindlich 

toxic 
giftig 

corrosive 
atzend 

armful h 
rrtant 

/ 
gesundhetts- 
schadlich/ 

reizend 

other * 

sonstiges* 
harmless 

unbedenklich 

Process 
medium 

I Medium im 
Prozess 
Medium for 
process cleaning 
Medium zur 
Prozessrein4rug 
Returned part 
cleaned with 
Medium zur 
Endreinigung 

* explosive; oxidising; dangerous for the environment; biological risk; radioactive 
* explosiv; brandfordemd; umweltgefihrlich; biogefahrlich; radioaktiv 

Please tick should one of the above be applicable, include safety data sheet and, if necessary, special handling instructions. 
Zutreffendes ankreuzen; trifft einer der Warnhinweise zu, Sicherheitsdatenblatt und ggf spezielle Handhabungsvorschnften beilegen. 

Description of failure / Fehlerbeschreibung 

Company data / Angaben zum Absender 

Company / Firma Phone number of contact person / Telefon-Nr. Ansprechpattner 

Address / Adresse Fax / E-Mail 

Your order No. / lhre Auftragsnr. 

`We hereby certify that this declaration is filled out truthfully and completely to the best of our knowledge.We further certify that the returned 
parts have been carefully cleaned. To the best of our knowledge they are free of any residues in dangerous quantities." 
"Wir bestatigen, die vorliegende Erklarung nach unserem besten Wissen wahrheitsgetreu und vollstandig ausgeffillt zu haben. Wir bestatiger 
weiter, dass die zuruckgesandten Teile sore-Rig gereinigt wurden und nach unserem besten Wissen ftei von Riickstanden in gefahrbringer 
der Menge sind." 

(place, date / Ort, Datum) Name, dept./Abt. (please print fbitte Druckschrift) Signature / Unterschrift 
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www.endress.com/worldwide 

Endress+Hauser 
People for Process Automation 

BA046D/06/en/12.09 
71106181 
FA4+SGML6.0 ProMo Do 
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J & P Richardson Industries Ply Ltd 

6.0 TEST SHEETS 

File: C41900 Manual Revision 0 Date: 17/02/2012 
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-02-08409:30 J & P PICHAPOSON ;61 7 32736735 # 5/ 9 

S1,--;664-ANI 
Project Ref SPS315 MIS PL 

Curve no: 942768 
En 68 kW 

.Nn 1475 1/mm 
IG RUNDFOS*iii, : Et,g4iiikkrii.01.1TY 

Flow $5:1/Boo 

Had 25 m 

PUMP DUTY POINT DATA P (0a-m-O) 53.5 kW 
,,. 

Flow 922 Ifsec . Eff (pump) "69.3 % 
Head 41.0 m . P (grj 58.61M 
Energy 176 kWb11000m3 Eff (gr) 63.4% 

Head (it) 
Duty Curve 

40. 

70 

60 

40; 

30 

20 

10 

6ystafn,cetve Eff (pump) Eff (gr) 

NN, 

ONO. 

***91....... .........N,c -- ...'".". ''''''V Olawl * 011......."' 
.....,.. ....... N....". .......r.. ...OR. .......". \ \ .......14 """ ............. "".... N 

N..... N. \ \ .,..4...... - .sge ......... .#.....,... 

N 
45Hz 

, 
``..._ N\ 40Hz 

N. 35Hz 
30Hz 

P (gr) 

P (kW) 

70- 

- 60 

- 50 

- 40 

- 90 

- 80 

- 70 

- BO 

50 

- 40 

- 30 

- 20 

- 30 

- 
10 

- 10 

0 
20 40 60 . 80 100 120 140 160 180 ' 200 

Flow rate (I/sec) 

15/02 2008 FRI 08:27 [TX/RX NO 7412] I0o5 
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0 

2:-,0,6 :09 : J :4 E. Ft I,CHAFtDSON ; 61: 7 :327,36735 It 6/ 9 

(N1 

- 

CN 

0 0 

15/02 2008 FRI 08:27 (TX/RX NO 7412] %)00.0 
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J & P Richardson Industries Pty Ltd 

7.0 ELECTRICAL EQUIPMENT TECHNICAL INFORMATION 

7.1 Circuit Breakers / Chassis' / Isolators 

7.2 Control Devices / GPO'S / Relays 

7.3 Surge Protection 

7.4 Switches / Indicators / Pushbuttons 

7.5 Power Supplies 

7.6 Instrumentation - - 

7.7 Variable Speed Drive 

7.8 Earth / Neutral Links 

7.9 Terminals 

File: C41900 Manual Revision 0 Date: 17/02/2012 
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J & P Richardson Industries Ply Ltd 

7.1 CIRCUIT BREAKERS /CIRCUIT BREAKER CHASSIS /ISOLATORS 

TERASAKI - S250GJ/3250 - CIRCUIT BREAKER 

TERASAKI - S125NJ/350 - CIRCUIT BREAKER 

TERASAKI - T2F253SLNG -125A SHROUD 

TERASAKI - T2HS12RSGM - HANDLE 

TERASAKI - T2AXDOM3STA - N/O AUXILIARY CONTACT 

TERASAKI - DSRCBH 6-30A - CIRCUIT BREAKER 

TERASAKI - DSRCBH 10-30A - CIRCUIT BREAKER 

TERASAKI - DSRCBH 16-30A - CIRCUIT BREAKER 

TERASAKI - DTCB15306 - CIRCUIT BREAKER 

TERASAKI -DTCB6310C - CIRCUIT BREAKER 

TERASAKI - DTCB6306C - CIRCUIT BREAKER 

TERASAKI -DTCB6110C - CIRCUIT BREAKER 

TERASAKI - DTCB6106C - CIRCUIT BREAKER 

TERASAKI - DTCB6104C - CIRCUIT BREAKER 

TERASAKI -CD-2-30/18-3U - CIRCUIT BREAKER CHASSIS 

TERASAKI - S400NE/3400 - CIRCUIT BREAKER 

TERASAKI - T2HS4ORSGM - HANDLE 

TERASAKI - T2CF403SLNG - 400A SHROUDS 

SOCOMEC - SLB400 3P - ISOLATOR 

SOCOMEC - 2694 3051 - SHROUDS (IP20) 

SOCOMEC - 2998 0013 - PHASE BARRIERS 

File: C41900 Manual Revision 0 Date: 17/02/2012 
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socomec 
Innovative Power Solutions 

SLB 2003P 
With panel mount handle 

SLB 32003PD 
With direct mount handle 

SLB Standard load-break switches 
SIRCO 125 to 4000 A 

The SIRCO range of load-break switches offer compact solutions for switching 

4000 A 4). Base mounting is standard. The SIRCO range are a proven, reliable 

well suited to harsh Australian conditions. 

Front operated - supplied with direct or ext. 

AC 21 
400 V 

(A) 

AC 23 

400 V 

(A) 

AC 23 
400 V 
(kW) 

No. of 
poles 

from 125 A to 
design that are 

handle 
Direct or 
External 

handle 
Price $ Cat. No. 1)2) 

125 A 125 125 63 
3 iiii7fM ".=415:00: 

4 .:Sill1254P_ ff - 560.00 

160 A 160 160 80 
3 'INTM= , 550.00,1 

4 TarroV,ISV:i'646:66 

200 A _ _200 _ _200 100 
3 sisitgiNt lgoci:obl 
4 , SthliDa4nri :'786:01ii 

250 A 250 250 132 
3 liEliiO3P., 

..-- 
650.00 

4 ValligiaTEME i-'1.:40:.601 

315 A 315 315 160 
3 VS 133153P, : :''llio:OO;i 

4 : 'ii:Iiiil,.4P_ ,J, 1076:60:, 

400 A 400 400 220 
3 SLB401/3tel 960.00 

4 : =ki:1'4404P ':.1260:00; 

500 A 500 500 280 
3 41:115003P ;1290:00; 

4 ifitais$55M ,1590 o0d 

630 A 630 500 280 
3 1,,s;it.iitibii r 1470.061 

4 ',4i'illiiii.PAii: j 1910.001 

800 A 800 800 450 
3 LiiLBSD)3B. 1-:-2060:00,1 

4 , "iiiiiiialt/:"isiiiiiiii 
i:14166061r1' 2960 :001 

1000 A 1000 1000 560 
3 

4 ,, siiiiiiiaii:, ., 3986..001 

1250 A 1250 1250 710 
3 r.., ti:Bi2iiiiP2',',1 3980.0011 

4 LiiiiiiimaPAA . 51.60:60,1 

1600 A 1600 1250 710 
3 4 itir676P,Nif : 7.iiitici: 
4 ; '.,'iLli160OTE91 sibioii 

1800 A 1800 1250 710 
3 eSeB1B563i;: 1 5600-.001 

4 aii.11807404.1 : 7040:001 

2000 A 2000 1600 710 
3 liil.0003$1Fr:;,6i0.061 
4 0 iiiigoo4p_ 3 :1440:030: 

2500 A 2500 1600 710 
3 ; 4 1 ki3 iiiktfrfl 7 7 8 ii: i) 0 

4 'StBiiiitaii:,A 9850.00. 

3200 A 3200 1600 710 
3 SLB32003e_ ,94706, 
4 5L8320,00_ 12200.001 

4000 A 3200 1250 710 
3 SLB40,070M-2190'610BY 

4 CYSLO40074"iil ''28140f0-0' 

Accessories for SIRCO M switches 
Description Page 

Accessories 10 - 8 to 10 - 10 
Technical data 10 - 11 to 10 - 14 
Dimensions 10 - 15 to 10 - 18 
Enclosed options 10 - 41 

Notes: ') Insert D for direct mount handle or leave blank for panel mount pistol handle complete with 320 mm shaft. 
') 6 and 8 pole switches available on indent. Refer to NHP. 

') Supplied with 2 N/0 and 2 N/C auxiliaries as standard. 
Refer NHP for 5000 A and 6300 A load break switches. 

Price Schedule 'B2' LIAvailable on indent only 

GST not included 10 -7 
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® TERASAKI 

Tem Break 2 Electronic type MCCB 
5400NE 

50 kA 
Current rating: 100 - 400 A 

Interrupting capacity: 

Voltage /cu 

AC use 380/415 50 

Ics 

50 

Overcurrent Relay: 

Electronic, for general and selectivity applications 
7 dial selectable characteristic curves suited for a variety of applications 
Base current Ir is adjustable from 40% - 100% of the nominal rated current In. 
STD setting 2.5 - 10 (x IR)) 
INST setting 13 - 14 (x IR) ') 

Dimensions (mm) 

Poles 3 4 

H 260 260 

w 140 185 

D (less toggle) 103 103 

S400NE 3 Pole 
Ampere 
Rating Adj. Ir 
NRC Min - Max. Cat. No.') 

250 100 - 250 

400 160 - 400 

`'400NE 3,250 

3!400 

S400NE 4 Pole 
Ampere 
Rating 
NRC 

Adj. Ir 
Min - Max. Cat. No.') 

250 100 - 250 

400 160 - 400 

5460 NE 4250 
5400 NE 4'4* 

Notes: ') The STD and Instantaneous pickup current (Isd & ) 

settings are not individually adjustable, however by 
selecting different curve types and different IR 

settings the values will vary. Curve 1 & 2 Isd = 2.5 x 

IR, curve 3 Isd = 5 x IR, 

curve 4 - 7 Isd =10 x IR. IR dial setting 0.4 - 0.9 
= 14 x IR and IR dial setting 0.95 - 1.0 I; = 13 x 

IR. Refer curve examples & setting data in Section 
12. 

NRC = Nominal rated current, IR = Current 
adjustment dial setting, 
STD = Short Time Delay, INST = instantaneous 

2) For GF, PTA and NPP refer S400GE MCCB. 

Cross reference table 
Accessories 

Application data 

Characteristic curves 

OCR / Trip unit set-up 

Motor starting 
Selectivity & Cascade 

Chassis 

Dimensions and mounting 

Section 

4 

12 

5 

5 

12 

12 

6 

5 

Base standards 

IEC 60947-2 

AS/NZS 60947-2 

EN 60947-2 

JIS C 8201-2-1 Ann. 1 

CE Mark 

Replaces: XS400SE 
Note: Check exact ratings or dimensions to suit your application requirement 

Approvals 
ASTA (UK,AUS) 

Marine 

Lloyd's / UK 

ABS / USA 

GL / Germany 

BV / France 

NK /Japan 
DNV / Norway 

4 -80 
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Panelboards, loadcentres and accessories 
Concept busbar chassis assemblies for Din-T MCBs 

Standards AS/NZS 3439.1 

Current rating 250 A and 355 A 

Withstand rating 250 A/20 kA for 0.2 sec 

Withstand rating 355 A/25 kA for 0.3 sec 

Splayed busbar to suit 160 A and 250 A switch 

Top and bottom feed - splayed top & bottom 
Tee-offs stripped and 50 % capped 

Top power feed stripped and capped 

Full 35 mm DIN rail, improved MCB mounting security 
Improved insulation coating 

CONCEPT Din-T - 250 & 355 A to suit Din-T MCBs (18 mm pole pitch) 2) 

250 A 355 A 
Pole capacity Cat. No.') Cat. No. 

12 CD -2 12/18 -3U II CD-3-1404W 
18 CCIATS:tiMil C0-3-11/111,70 = 

24 C 2-24/I8-3U CD-3- 24/178f3U 

30 C0Tirforlarill 111:04:30 1841 0 
36 ,i;ff - 437,01,8!:3,,,,U ';a0;30/441-G. . 

42 '2:42X1:8:-'3U ' ' ° t,C043:-42/184trt, 

48 ' AP,4-:44:10 3,40100 , 
54 '215044 101 -3:54/18-3U 
60 i4;60/4414 CP'43:48 8 
72 '`" :C `'.2=7,4* ,-,it-'3:0 , 417:2 8;3U 

78 f CD=2= 78/idr3U II Cig3;78/18:3U 

84 -',1:-Cti-2-84 forTU : 0--84 18-3U 

96 -448h87111 if0718/18=3 

CONCEPT Din-T - Hybrid suits Din-T and Din-T1OH MCBs 
(27/18 mm pole pitch) 

Pole capacity 
27 mm 

Pole capacity 
18 mm 

355 A 
Cat. No. ' 

6 12 /2C0H-,34/12-27/18-U`),, 

6 24 ''',` 'CON-3=6/24-27/18-3U 

6 36 ' > CD1.1!3-6/36-27/18-3U, 

12 30 . ,C011=3-12/30=27/1873U« 

12 42 '88 ,3;42P12= ,g7/18; 
12 60 3U 2 

Accessories 

Description Cat. No. 

Split tariff kit 250/355 A (supplied loose) 

Split tariff kit (fitted) 

Plastic tee-off cap 250 / 355 A 

0114, 
Pk* OAK 

Notes: ') 4 pole and other special configurations available to special order refer NHP. 
9 Not suitable for CONCEPT economy Panelboards. Contact NHP for availability. 
'OFF (line) side of MCB connects to chassis tee-off. 
MCB DIN clips may be disengaged or removed when mounting onto "CD" chassis. 
If applicable use insulated tool provided to disengage DIN clip when removing 
MCB from chassis. 

Available on indent only. 

3 pole CD chassis to suit Din-T MCBs 

3 pole hybrid CD chassis to 
suit Din-T and Din-T1OH MCBs 

Technical data Page 

Dimensions 2- 61 to 2 - 62 

2 -57 
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aIn/m.11nm In Pmio dal, T. , knolnu 
TERASAKI 

1 pole 1 module 2) 

In (A) Icu (kA) 

6 25 

10 25 

13 25 

16 25 

20 25 

25 25 

32 20 

40 20 

50 15 

63 15 

Miniature circuit breakers 
Din-T15 series 15 kA, 20 kA, 25 kA MCBs 

11 Standards AS/NZS 60947-2 

111 Current range 6-63 Amp 1, 2, 3 and 4 pole 

111 Sealable and lockable handle 

13 Modular design 

IS Mounts on NC or CD chassis 

11 Industrial applications 

C - Curve 
5- 10 In 

DTCB151O6C 

DTCBI5140C 

DTCB15113C 

DTCB15116C 

DTCB15120C - 

DTCB15125C 

DTCB15132C 

DTCB35140C 

DTCB15150C 

DTCB15163C 

3 pole 3 modules 1) 

6 25 

10 25 

13 25 

16 25 

20 25 

25 25 

32 20 

40 20 

50 15 

63 15 

DTCB15306C 

I DTCB15310C 

0 DTCB15313C 
DTCB15316C 

DTCB15320C 

DTCB15325C 

DTCB15332C 

DTCB15340C 

DTCB15350C 

DTCB15363C 

2 pole 2 modules 2) 

In (A) Icu (kA) 

C - Curve 
5 - 10 In 

6 25 DTCB15206C 

10 25 

13 25 0 DTCB15213C 
16 25 DTCB15216t 

20 25 l DTCB15220t 

25 25 I:46115225C - 

32 20 DTCB15232C 

40 20 ,n DTCB15240C 
50 15 p DTCB15250C 
63 15 p DTCB15263C 

4 pole 4 modules ') 2) 

6 25 

10 25 

13 25 

16 25 

20 25 

25 25 

32 20 

40 20 

50 15 

63 15 

DTCB15406C 

DTCB15410C 

P OTCB15413C 
p DTCB15416C 

DTCB15420C 

DTCB15425C 

DTCB15432C 

DTCB15440C 

DTCB15450C 

p DTCB15463C 

Ell 

Notes: ') Refer Section 3 for kA ratings at 240/415 V. The above ratings are at 415 V AC. 

2) All poles include overcurrent and short circuit protection. 
Available on indent only. 

The LINE-side is the OFF or bottom of the MCB and connects to CD chassis 
tee-offs: 

In (A) 

1P 

2P 
3P 
4P 

DTCB15 

1 pole 

6 -63 

240 V AC 

240/415 V AC 

240/415 V AC 

240/415 V AC 

Shock resistance (in x, y, z direction) 

20 g with shock duration of 10 ms 

(minimum 18 shocks) 
40 g with shock duration of 5 ms 

(minimum 18 shocks) 

Vibration resistance (in x, y, z direction) 
3 g in frequency range 10 to 55 Hz 

(operating time at least 30 mins) 
according to IEC 60068-2-6 

Storage temperature 
from -55 °C to +55 °C according to 
VDE 0664 parts 1 and 2 

Operating temperature 
from -25 °C to +55 °C according to 
VDE 0664 Parts 1 and 2. 

Use at 400 Hz 

At 400 Hz the magnetic tripping current 
is approximately 50 % higher than at AC 

50/60 Hz 

Accessories 

Add-on RCD 

Shunt trip 
UVT 

Auxiliary/alarm 

Padlock bracket 

Link bars and terminals 

Enclosures 

Page 

- 28 to 1 - 29 

1- 36 to 1 - 38 

1- 39 to 1 - 40 

1- 32 to 1 - 35 

1 -45 
1- 44 to 1 - 45 

Section 2 

Busbar chassis 2 -52 

Technical data Page 

Technical data Section 3 

Tripping characteristics 3 - 6, 3 - 8 

Dimensions 3 - 24 

1 -21 
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El 0 MARK! 

1 pole 1 module 
C - Curve 
5-10 In 

In A Cat. No. 

2 DItOlOiC 

Miniature circuit breakers 
Din-T6 series 6 kA MCB 

III Standards AS/NZS 60898 

Approval No. N17481 

Current range 2-63 Amps 1, 2 and 3 pole 

Sealable and lockable handle 
Available in curve type C and D 

II Mounts on NC or CD chassis 

Pad lockable in off position 

4 

6 

10 

13 

16 

20 

25 

32 

40 

50 

63 

DTCB6iok 

OTC136110C 

DTC16113t 

ilTai6116C 

DTC86120C 

DTCB6125C 

DTCB6132C 

'OTeB6140C 

OTC136150C 

OTCB6163C- 

2 pole 2 modules 

2 DTCB6202C 

4 DTC86204C 

6 DTCB6206C 

10 OTCB6210C 

13 pDTC116213C 

16 4 DTCB6216C 

20 DTCB6220C 

25 DTCB6225C 

32 07616232C 4 

40 DTC06240C 

50 OTCB6250C 

63 DTC 6263C 

3 pole 3 modules 

2 .DTCB,6302C 

4 DTCB6304C 4 

6 DTCB6306C 

10 DTCB6310C 

13 UDTCB6313C 

16 Bit00316Cd 

20 ;'litt86320C 
25 DTCB6325C I 

32 %,,CITCe6332C 

40 OTCB6340C 

50 Dit136350C 

63 trits6363c' 

In 

2 

4 

6 

10 

13 

16 

20 

25 

32 

40 

50 

63 

D - Curve 
10-20 In 

A Cat. No. 

0061OiD 

DTCB61040 

DTCB61060 

DTCB6110D 

DTCB6113D 

CITCB61160 

DTC 61260-. 

DTCB61250'; 

MC1361320- 

' OTCB61400 

DTCB615OD 

DTCB6163D 

2 

4 

6 

10 

13 

16 

20 

25 

1:1 

OTCB62020 

OTCB6204D 

DTCB62060 

DTCB62100 

DTCB6213D 

DTCB62160 

DTCB622013 

DTCB62250 

32 DTCB,62320 

40 DTCB62400 

50 

63 

DTCB62500 

DTCB6263D 

2 

4 

6 

10 

13 

16 

20 

25 

32 

40 

50 

63 

DTCB63020 

DTCB63040 

DTC863060 

DTCB63100 

DTCB6313D 

jyrce6316D I 

DTCB63200,-] 

DTCB6325D ; 

DTCB6332D 

DTCB63400 , 

DTCB63500 ; 

U1'0363630 

DTCB6 

1 pole 

Short circuit capacity 6 kA 
In (A) 2 - 63 

1P 

2P 

3P 

240 V AC 

240 - 415 V AC 

240 - 415 V AC 

DC use 

- Short circuit 

Max.voltage (DC) 

1P 2 P ') 

- 20 kA 25 kA 

48 V 110 V 

Use at DC 

When using Din-T6 in a DC application the magnetic 

tripping current is approximately 40 % higher than in 
AC 50/60 Hz. 

Shock resistance (In X, Y, Z directions). 
20 g with shock duration 10 ms (minimum 18 shocks). 

40 g with shock duration 5 ms (minimum 18 shocks). 

Vibration resistance (In X, Y, Z directions). 
3 g in frequency range 10 to 55 Hz 

(operating time at least 30 min). 

According to IEC 60068-2-6. 

Storage temperature 
From -55 °C to +55 °C, according to IEC 88 part 2 - 1 

(duration 96 hours). 

Operating temperature 
From -25 °C to +55 °C, according to 
VDE 0664 parts 1 and 2. 

Use at 400 Hz 

At 400 Hz the magnetic trip current is approximately 

50 % higher than in AC 50/60 Hz. 

Accessories Page 

Add on RCD 

Auxiliary/alarm 
Shunt trip 
UVT 

Padlockable bracket 

Link bars & terminals 

Enclosures 

Busbar chassis 

1 - 28, 1 - 29 

1- 32 to 1 - 35 

1- 36 to 1 - 38 

1 - 39, 1 - 40 

1 -45 
1 - 44, 1 - 45 

Section 2 

2 -52 

Technical data Page 

Technical data 

Tripping characteristics 

Dimensions 

Section 3 

3 - 6, 8 

3 -24 

Notes: ') 2 pole MCB connected in series. 
The line side is the "OFF" (bottom) side of the 
MCB, and connects to NC or CD chassis tee-offs. 

Available on indent only. 

1 -14 
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a 

alowest:Ian In Protraian Tedelsalogy 
TERASAKI 

Miniature circuit breakers 
Din-Safe single pole width residual current 
circuit breaker (RCBO) 10 kA 

Standards AS/NZS 61009 

Approval N17482 

II One module wide (18 mm) 

II Short circuit, overcurrent and earth leakage protection 
Short circuit protection, 10 kA 

III Sensitivity 30 mA, 10 mA 

111 DIN rail mount 
Suits NC or CD chassis 

la Type 'A residual current device 

240 V AC 

Trip 
sensitivity Amp rating (A) Cat. Noll 
10 mA 6 titRCBH0610A 

10 DSRCB141010A 

16 DSRCIIH1610A 

20 DSRCBH2D10A- , 
25 DSRCBH2510A.: 

32 DSRCBH321OA 
40 DSittlilf40I0A;8' 

30 mA 6 A-DSIICBI0630A 

10 DtkcsiiiO4tik; 
16 DSRCBtl1630A-, 

20 DSRCBH2030A 

25 DSRCBk530A 
32 DSRCBH3230A', 
40 DSRCBH4030A,.';, 

Operation 
This unit combines the overload and short circuit protection of an MCB with 
earth leakage protection of an RCD. The unit occupies one, sub- circuit (one 

pole) of the distribution board and provides single phase protection against 
overload, short circuit and earth leakage current. 

The MCB element provides thermal and magnetic tripping protection 
which is rated to 6 kA prospective fault current. 

The RCD element of the device provides core-balance detection 
of the difference between the active and neutral currents and 

amplification to provide high sensitivity. The rated residual operating 

current (IAn) is 30 mA. 

The white earth reference cable, in case of loss of supply neutral, 

ensures the device will continue to provide earth leakage protection and 

will operate normally upon detection of an earth leakage current. 

Dimensions (mm) 

Application 
The Din-Safe single pole width residual current 

circuit breaker will fit the standard Din-T chassis 

for use in NHP panetboards. The design makes it 
possible to provide an MCB complete with earth 

leakage protection in an 18 mm wide module, which 

allows a greater number of devices to be fitted into 
a distribution board. 

Connection diagram 

L 240V- 
(Powwow* 

Accessories 

WARNING! 
Discaviecl N&L 
and both tlytna 
leads beforei 
insulation test! 

Padlock bracket 

Link bars and terminals 

Enclosures 

Page 

1 -45 
1- 44 to 1 - 45 

Section 2 

Technical data 

Tripping characteristics 

Technical data / wiring 

Page 

Section 3 

Section 3 

Notes: Neutral not switched. 
2) Will not accept Din-T side mounting accessories. 
30 mA tripping characteristics: 0.5 x IAn = no tripping, 1 x IAn = T <300 mS 

2 x IAn T <150 mS, 5 x IAn T <40 mS 

Nuisance tripping may be experienced in VFD and motor starting applications refer NHP. 

Available on indent only. 

1 -25 

Axis PlaceLarapinta SPS SP315 Electrical Switchboard OM Manual

Q-Pulse Id TMS775 Active 29/01/2014 Page 164 of 540



TERASAKI 

TemBreak 2 Thermal magnetic type MCCB 
51.25N3 

36 kA 

Current rating: 12.5 - 125 A 

Interrupting capacity: 

Voltage /cu Ics 

AC use 380/400 36 36 

DC use 250V 25 19 

Trip unit: 

Adjustable thermal (0.63 Ir to 1000/0 Ir) and adjustable magnetic (refer below) 

Dimensions (mm) 

Poles 

H 

3 

155 

W 90 

D (less toggle) 

Toggle cut-out 

68 

48 

105 (on chassis) 

5125NJ 3 Pole 
Ampere 
Rating Adj. Ir ') 
NRC Min - Max. 

Adj. Im 1) 

Min - Max. Cat. No. 

20 12.5 - 20 120 - 240 851.25 143,:3:26i; 

32 20 - 32 192 - 384 f9i3#:,:=: 
50 32-50 300 - 600 

[:'S32 

,:es:Ap!s134':` 

63 40 - 63 378 - 756 l ';5125 NI 
100 63 - 100 600 - 1200 r 5125 1913 11 

125 80 - 125 750 - 1250 ,i';5120 01.14204;4 

Notes: ') Adj. Ir: Adjustable thermal setting 
Adj. Im: Adjustable magnetic setting 
NRC: Nominal rated current 

Magnetic only MCCBs available on request. 

Cross reference table 
Accessories 

Section 

4 

Application data 12 

Characteristic curves 5 

OCR/ Trip unit set-up 5 

Motor starting 12 

Selectivity & Cascade 12 

Chassis 6 

Dimensions and mounting 5 

Base standards Approvals 
IEC 60947-2 ASIA (UK,AUS) 

AS/NZS 60947-2 Marine 
EN 60947-2 Lloyd's / UK 

JIS C 8201-2-1 Ann. 1 ABS / USA 

CE mark GL / Germany 

BV / France 

NK / Japan 

DNV / Norway 

Replaces: XS125NJ 
Note: Check exact ratings or dimensions to suit your application requirement 

4 -36 
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0 Ittrunutvra in Prowl:flan Talmo lojcv 
TERASAKI 

Tem Break 2 Thermal magnetic type MCCB 
S250G3 

65 kA 
Current rating: 100 - 250 A 

Interrupting capacity: 

Voltage 

AC use 380/415 

DC use 250V 

/cu 

65 

40 

Ics 

36 

40 

Trip unit 
Adjustable thermal (0.63 Ir to 100 % Ir) and adjustable magnetic (6 Im to 10 Im) 

Dimensions (mm) 

Poles 

H 

w 

D (less toggle) 

Toggle cut-out 

3 4 

165 165 

105 140 

68 68 

48 

105 (on chassis) 

S250GJ 3 Pole 

Ampere 
Rating Adj. Ir ') Adj. Im 1) 

NRC') Min - Max. Min - Max. Cat. No. 

250 160 - 250 1500 - 2500 5250 GJ 3 250 

5250G3 4 Pole 

Ampere 
Rating Adj. Ir ') Adj. Im ') 
NRC') Min - Max. Min - Max. Cat. No. 

250 160 - 250 1500 - 2500 S250 GJ 4 250 

Special fixed tow magnetic types - 3 poles 
Ampere 
Rating Adj. Ir ') Fixed 
NRC Min - Max. Magnetic Cat. No. 

250 160 - 250 750 A 

1000 A 

Cross reference table 
Accessories 

Application data 

Characteristic curves 
,S25663 S024160 , OCR / Trip unit set-up 

r S250 G32SOM100D Motor starting 
Selectivity & Cascade 

Notes: ') Adj. Ir: Adjustable thermal setting 
Adj. Im: Adjustable magnetic setting 
NRC: Nominal rated current 

') For lower amp ratings in the same frame size, 

refer S160G1 
Magnetic only MCCBs available on request. 
To obtain MCCBs that accept additional internal auxiliary 
circuits add 'EA' to the above Cat. Noss. E.g. S250GJ3250EA. 
Otherwise leave blank. 

Chassis 

Dimensions and mounting 

Section 

4 

12 

5 

5 

12 

12 

6 

5 

Base standards 

IEC 60947-2 

AS/NZS 60947-2 

EN 60947-2 

JIS C 8201-2-1 Ann. 1 

CE Mark 

Approvals 
ASTA (UK,AUS) 

Marine 

Lloyd's / UK 

ABS / USA 

GL / Germany 

BV / France 

NK / Japan 

DNV / Norway 

Replaces: XH25ONJ, TL25ONJ 
Note: Check exact ratings or dimensions to suit your application requirement 
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J & P Richardson Industries Thy Ltd 

7.2 CONTROL DEVICES / GPO'S / RELAYS 

CARLO GAVAZZI - DPB-01-C-M48 - PHASE FAILURE RELAY 

MULTITRODE MTR-5 - HIGH LEVEL RELAY 

MULTITRODE MTR-2 - SURGE IMMINENT LEVEL RELAY 

CLIPSAL - 2025 + 449A + 449AP BASE - LAPTOP GPO (TWIN 10A) 

CLIPSAL - 2015 - OUTLET 

CLIPSAL - 56C410 -3 PHASE SWITCHED OUTLET 

CLIPSAL - 56S0310 - GENERATOR ANCILLARY POWER 

SPRECHER AND SCHUH -CA6-140-E111-240V - PUMP E-STOP 
CONTACTOR 

IDEC - RH2B-UL-24VDC - PUMP RELAY 

IDEC - RH4B-UL-24VDC - RELAY 

IDEC - RH2B-UL-240VAC - PUMP CONTROL RELAY 

POWERLOCK-NRG - PL4/PD/SET - 1PHASE GENERATOR POWER 

File: C41900 Manual Revision 0 Date: 17/02/2012 
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Monitoring Relays 
3-Phase, 3-Phase+N, Multi-function 
Types DPB01, PPB01 

DPB01 

Product Description 
3-phase or 3-phase+neutral 
line voltage monitoring relay 
for phase sequence, phase 
loss, over and under voltage 
(separately adjustable set 

Type Selection 

points) with built-in time 
delay function. 
Supply ranges from 208 to 
480 VAC covered by two 
multivoltage relays. 

3-phase over and under voltage, 
phase sequence and phase loss monitoring relays 
Detect when all 3 phases are present and have the 
correct phase sequence 
Detect if all the 3-phase-phase or phase-neutral volt- 
ages are within the set limits 
Upper and lower limits separately adjustable 
Measure on own power supply 
Selection of measuring range by DIP-switches 
Adjustable voltage on relative scale 
Adjustable delay function (0.1 to 30 s) 
Output: 8 A SPDT relay N.E. 
For mounting on DIN-rail in accordance with 
DIN/EN 50 022 (DPB01) or plug-in module (PPB01) 
22.5 mm Euronorm housing (DPB01) 
or 36 mm plug-in module (PPB01) 
LED indication for relay, alarm and power supply ON 

CARLO GAVAZZI 

Ordering Key 
Housing 
Function 
type 
Item number 
Output 
Power supply 

fliiiibiTtTrifiS I 

Mounting 

DIN-rail 
Plug-in 

Output 

SPDT 
SPDT 

Input Specifications 
Input 

L1, L2, L3, N DPB01: terminals Ll , L2, LI, NI 
PPB01: Terminals 5, 6, 7, 11, 

Measure on own supply - 

Measuring ranges 
208 to 240 A VAC 177 to 275 VAC 
380 to 480 A VAC PPBO1CM48) fl 3233 550 A VAC 
380 to 415 A VAC (PPBO1CM48) [323 to 475 A VAC 

Ranges 
Upper level +2 to +22% 

of the nominal, voltage 
Lower level =22 

of,the nominal voltage: 
Note: The imput voltage 
must not exceed the maximum 
rated voltage or drop below 
the minumum rated voltage 
reported above. 

Specifications are subject to change without notice (26.11.01) 

Supply: 208 to 240 VAC 

DPB 01 C M23 
PPB 01 C M23 

Supply: 380 to 480 VAC 

DPB 01 C M48 
PPB 01 C M48 

Output Specifications 
Output 'SPDT relaY 

Rated insulation voltage 250 VAC 

Contact ratings (AgSnO2) 
Resistive loads AC 1 

DC 12 
Small inductive loads AC 15 

DC 13 

8 A @'250 VAC. 
5 A @ 24 VDC 
2.5 A @ 250 VAC , 

2.5 A @ 24 VDC 
Mechanical life 
Electrical life 

30 x 106 operations 
105 operations 

(at 8 A, 250,V,',cp 9,F 
Operating frequency 5 7200 OPeiationd/h 
Dielectric strength 

. 

Dielectric voltage 'AVAb m.1P 
Rated impulse withstand volt '54 IN (1.2/50 ps); 

1 
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DPB01, PPB01 

Supply Specifications 
Power supply 

Rated operational voltage 
through terminals: 

L1, L2, L3, N (DPB01) 
5, 6, 7, 11 (PPB01) 

M23 - Delta Voltage: 

M48 - Delta Voltage: 

M48 - Star Voltage: 

- Overyoftage cat.'111 3"f, 

.(IEC' 6'0664'; IEC,60038) 

208 to 240 VAC t 15% 
45 to 65 Hz- 
380 to 480 VAC t 15% 
45 to 65 Hz 
220 to 277 VAC t 15% 
45 to 65 Hz 

Rated operational power 
DPBO1CM23, PPBO1CM23 
DPBO1CM48, PPBO1CM48 

Mode of Operation 

13 VA @ 230 AVAC, 50 Hz 
13 VA @ 400 AVAC, 50 Hz 
Supplied by L1 and L2 

CARLO GAVAZZI 

Pr" 

General Specifications 
Power ON delay 
Reaction time 

Incorrect phase sequence or 
total phase loss 
Voltage level 

Alarm ON delay 
Alarm OFF delay 

Accuracy 
Temperature drift 
Delay ON alarm 
Repeatability 

1-1 ior'6 s 

< 200 ms 
(input Signal variation from 

, 
' -20% to +20%-or from 
+20% to -20% of set value) 
< 200 ms (delay < 0.1 s) 
< 200 ms,(delay < 01 s) 

(15 mm warm-up time) t 1000 ppm/°C I 10% on Set value t 50 m t 0.5% on full -scale 
Indication for 

Power supply ON 
Alarm ON 

Output relay ON 

LED, green 
LED, red (flashing 2 Hz 
during delay time) 
LED, yellow 

Environment 
Degree of protection 
Pollution degree 
Operating temperature 

@ Max. voltage, 50 Hz 
@ Max. voltage, 60 Hz 

Storage temperature 

Housing dimensions 
DIN-rail version 
Plug-in version 

1P20 
3 (DPB01), 2 (PPB01) 

-20 to 60°C, R.H. < 95% 
-20 to 50°C, R.H. < 95% 
-30 to 80°C, R.H. < 95% 

22.5 x 80 x 99.5 mm 
36 x 80 x 87 mm 

Weight Approx. 120 g 

Screw terminals 
Tightening torque Max. 0.5 Nm 

according to fEC 60947 
Approvals 
CE Marking 
EMC 

Immunity 
Emissions 

UL, CSR 

Yes 

Electromagnetic Compatibility 
According to EN 61000-6-2 
According to EN 50081-1 

Connected to the 3 phases 
(and neutral) DPB01 and 
PPB01 operate when all 3 
phases are present at the 
same time, the phase 
sequence is correct and the 
phase-phase (or phase-neu- 
tral) voltage levels are within 
set limits. 

If one or more phase-phase 
or phase-neutral voltages 
exceeds the upper set level 
or drops below the lower set 
level, the red LED starts 

flashing 2 Hz and the output 
relay releases after the set 
time period. In any case if 
phase-neutral measurement 
is selected both phase- 
phase and phase-neutral 
voltages are monitored. If the 
phase sequence is wrong or 
one phase is lost, the output 
relay releases immediately. 
Only 200 ms delay occurs. 
The failure is indicated by the 
red LED flashing 5 Hz during 
the alarm condition. 

Example 1 

(mains network monitoring) 

The relay monitors over and 
under voltage, phase loss 
and correct phase sequence. 

Example 2 
(load monitoring) 

The relay releases in case of 
interruption of one or more 
phases, when one or more 
voltages drop below the low- 
er set level or exceed the 
upper set level. 

2 Specifications are subject to change without notice (26.11.01) 
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DPB01, PPB01 

Function/Range/Level and Time Delay Setting 

CARLO GAVAZZI 

Adjust the input range set- 
ting the DIP switches 3 and 
4 as shown below. 

Select the desired function 
setting the DIP switches 1 

and 2 as shown below. 

To access the DIP swiches Selection of level and time 
open the grey plastic cover delay: 
as shown below 

Upper knob: 
Setting of lower level on rel- 
ative scale. 

Wiring Diagrams 

Centre knob: 
Setting of upper level on rel- 
ative scale. 

Lower knob: 
Setting of delay on alarm 
time on absolute scale (0.1 
to 30 s). 

Power ON delay 
ON: 6 s± 0.5 s 
OFF: 1 s ± 0.5 s 

Monitored voltage 
ON: Phase-Neutral 
OFF: Phase-Phase 

Measuring range 

SW3 ON ON OFF OFF 

SW4 ON OFF ON OFF 

M23 Ph-Ph 
Voltage 

208 VAC 220 VAC 230 VAC 240 VAC 

M48 Ph-Ph 
Voltage 

380 VAC 400 VAC 415 VAC 480 VAC 
DPB01 only 

M48 Ph-N 
Voltage 

220 VAC 230 VAC 240 VAC 277 VAC 
DPB01 only 

/,,,s3 L1 L2 

L1 2,7A, 
15 

4,3 

1.1 

' UJ 
L1 L2 18- 118 

(151 
2.-/-1 

Specifications are subject to change without notice (26.11.01) 3 
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Operation Diagrams 

CARLO GAVAllI 

Ll or 
Ll-L2 

Upper Level 

Hysteresis- 

L2 or 
L2-L3 

Hysteresis- 

Lower Level 
L3 
L1 -L3 

Relay ON ,1 orbs, 

Red LED ON ,1 or 6 win 1 

Ll 

L2 

Mir 

L3 

Relay ON 

Ll L1,-1 

L3 L1 -L L2r 

L21, 
1 

L3 L3 

Red LED ON 
1 or 6 s 

11111111111111111111111111 1111111111111111 1111111111111111 

4 Specifications are subject to change without notice (26.11.01) 
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1 Introduction 
The MultiTrode level control relay is a solid-state electronic module in a hi-impact plastic case with a DIN 
rail attachment on the back, making a snap-on-snap-off installation. Any number of relays can be easily 
added to the DIN metal rail then wired together to form a complex pumping system that other wise may 
have to be controlled and operated by a programmed PLC. 

The relay is normally matched with the MultiTrode probe which works in conjunction with the relay and 
uses the conductivity of the liquid to complete an electrical circuit. 

2 Electrical Overview 

'16 -1°15 -18 

111 
LifiltODE, 

0 47, 

sale Liquid Level 
1,0417-1 i .Control Relay 

CELT 'MOM krrn1 
MAY C 5 .5;4% 

1:251018C 

There are 10 screw terminals on the unit. Facing the relay as 
shown, we look at the bottom terminals (left to right): 

Lo - (Charge mode). This is the point when the probe is dry 
the relay will turn on. 

Lo - (Discharge mode). This is the point when the probe in the 
tank is dry the relay will turn off. 

Hi - (Charge mode). This is the point when the probe in the 
tank is wet a relay will turn off 

Hi - (Discharge mode). This is the point when the probe in the 
tank is wet a relay will turn on. 

C - is common earth. All earth bonding must be terminated 
here for correct operation. 

" L " is "live" (240V AC) 

" N " is "neutral" (240V AC) 

If the tank is plastic, or if you are conducting tests in a plastic bucket, or the vessel has no earth point 
inside, you must install an earth rod within the tank, vessel or bucket and make sure that it is bonded 
back to C on the relay unit. 

3 DIP Switches 

3.1 DIP Switches 
(See Wiring Diagram for full program functions.) 

3.1.1 DIP 1 & 2 

DIP 1 and 2 control the Sensitivity, in other words the cleaner the liquid the higher the sensitivity setting 
must be. Concentrated acids, minerals are by their own chemical composition highly conductive, so a 
low level of sensitivity is required, purified water is almost an insulator against electrical current flow so a 
higher sensitivity inside the relay is required. 

3.1.2 DIP 3, 4 & 5 

DIP switches 3, 4 and 5, control delay on activation. For example, in discharge mode with DIP switches 
3, 4 and 5 set to 10 seconds, when the Hi point becomes wet it will activate the motor and it will take 10 
seconds of continual coverage of the probe sensor to make the relay close and start the pump. This is 
invaluable when the probe is in a turbulent part of a well where fluid is splashing around touching the 
sensors momentarily, and false activation cannot be tolerated. 

3.1.3 DIP 6 

DIP switch 6 controls the charge/discharge function. Set "ON" for charge, and "OFF" for discharge 

MTR Installation AU+US y1-0-0.doc 13-May-2005 Page 1 of 4 
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3.2 Relay Contacts & their Applications 

3.2.1 Contacts 15, 16 & 18 

Contacts 15, 16, and 18 are used for electronic or visual notification of a change in state at the pump 
itself. Contacts 15, 16, and 18 are used for more advanced applications because they are a changeover 
relay, their state may be the same as contacts 25, 28 or the opposite. Both sets of contactors are 
triggered simultaneously. An example is when in discharge mode, (see Figure 1). 

You have a gravity flow coming in so the fluid reaches the lower sensor PB1, contacts 15 and 18 are 
open (15 being common to both contact 16 and 18) contacts 25 and 28 are also normally open but 
contacts 15 16 in this current situation are closed, whether PB1 is wet or dry is of no concern all will stay 
the same. The level now rises to PB2 and both relays change state, contacts 25 and 28 close to turn on 
the pump, contacts 15 and 16 are open, with 15 and 18 closed. 

In advanced applications this state change may be fed into a logic device to indicate the pump is running 
or the pump has stopped and perhaps light an LED or incandescent light source for visual confirmation 
that a change has occurred in the relay. 

3.2.2 Contacts 25 & 28 

Contacts 25 and 28 are used to control pump states. Contacts 25 and 28 are mostly used for turning on 
motors via a starting relay or solenoid, so, these sets of contacts react to the rising or falling levels of the 
fluid inside the tank, they will operate to turn on a pump in discharge mode when the top sensor is wet 
and in charge mode turn,on the pump when the bottom sensor is dry. 

4 Practical Overview 

4.1 Discharge Mode - DIP switch 6 set to "OFF" 

Ground Level 
**WWM..414OW*M 

Gravity 0. 

Inflow 

......., 
--rA Pump 

Outflow 

1 
Pump Contactor 

Figure 1- Discharge Mode 

Figure 1 shows two probes, (PB1 connected to 
Lo and PB2 connected to Hi). The pit is mostly 
underground and there is a gravity-fed inlet at the 
top left-hand side. The pit is empty with PB1 
completely dry. Dipswitch 6 is set to "OFF." 

RELAY 
ACREATER 

SENS. A 

SENS. B 

DELAY. A 
DELAY B 
DELAY C 

CH/DISC 

The relay operation depends on the electrical conductivity of liquid in the pit, i.e. no liquid = no current 
flow. The level starts to rise and covers PB1. 

This is a discharge operation so we do not want the relay to close and start a pump until the well is full so 
as the water rises it reaches PB2, the relay closes and the pump starts. The level now drops below PB2 
but the pump still continues to run, the level continues to drop below PB1 the relay opens the pump 
stops. 
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MTRAVIITRA Installation & Troubleshooting 

4.2 Charge Mode - DIP switch 6 set to "On" 

Pump Contactor 

Note Dip Switch 
Settings 

Ground Level 

Figure 2 - Charge Mode 

Note: "C" is connected to common bonded earth. The unit will not operate correctly if not earthed. 

Let's look at the same relay but in a tank that is 
charging (DIP 6 is now on). See Figure 3, where 
liquid is being pumped into a tank, and 
discharging through a gravity feed, the tank is on 
steel stands "x" metres above the ground. 

DELAY 
DELAY:.:B 

.DELAY,C 
GB/LIISC, 

With the tank full, PB1 and PB2 will be wet, the relay is off, and the pump has stopped. Water is slowly 
fed out from the bottom, and now as PB2 (HI) becomes dry nothing happens; the water now drops to 
below PB1 (Lo), and the pumps restarts to fill the tank. 

The pump will continue to fill the tank until PB2 (HI), becomes wet again. 

4.3 MTRA Relay with Alarm (Discharge Applications Only) 

1'4 

Az 1 si Lg. HI AL. 

a,14,44 Per 12103k1831 
*0 0 

Liquid Level 
Control Relav 

at 

Figure 3 - MTRA Operation 

To Pump or Contactor 

1- Power 

MTR Installation AU+US v1-0-0.doc 13-May-2005 Page 3 of 4 

Axis PlaceLarapinta SPS SP315 Electrical Switchboard OM Manual

Q-Pulse Id TMS775 Active 29/01/2014 Page 174 of 540



MULTITRODE, MTR/MTRA 

The MTRA relay works in the same way as the MTR relay except the MTRA has a separate alarm output, 
and does not have a charge mode. The planned application is to close a contact to illuminate a warning 
alarm light.. Various other applications have included introducing a third probe to latch another relay. 

In Figure 2 we see three probes in a pit that is plastic, note the steel rod in the tank. (In a plastic vessel a 
steel rod must be used to create an earth return in the liquid so probes can function.) PB1, PB2, and PB3 
are dry, and the relay power LED is on. When water enters the pit and wets PB1, nothing happens, water 
now reaches PB2 causing contacts 13 and 14 to close, the pump LED to light, and the water to drop. 

If, for example, the pump has its inlet partially blocked, the level continues to rise and wets PB3. This 
closes a separate relay that can activate a red flashing light, an audible fog horn or send a 5 volt pulse 
into another device with the common cause to warn human beings that a spill is due to occur. If the 
pumps become unclogged and PB3 becomes dry the alarm opens again and breaks the circuit that stops 
the light from flashing or the foghorn from sounding. 

5 Most Common Installation Problems 
The relay requires a path between the probes to earth through the liquid. If you are testing in a plastic 
bucket, have installed the probe in a plastic tank or have no good earthing in the vessel you will need to 
install a separate earth and make sure all earth bonding comes back to the C terminal. Most problems 
like these are traced back to a lack of or poor earthing, or open circuits in the probe wiring. 

Now is the time to check the relay by using "the bridge testing line technique" remember you must 
simulate a fluid flow to correctly ascertain a good relay or a bad one. (All DlPswitch settings from 1 to 6 
should be off.) 

Cut two pieces of insulated flexible copper wire one black one red 250 mm long, strip both ends back 10 
mm on both cables, and join one black end and one red end. Insert the joined ends into C on the relay 
box, observing all safe electrical practises. You should have one black wire and one red wire free. 

Set your relay for discharge mode (DIP switch 6 is off) with no sensors connected to the unit, connect the 
red wire to Lo - nothing should happen (if it does return the relay for replacement or repair *). Now 
connect the black wire to the l-li terminal the relay activated LED should light instantly (if it does not, the 
relay should be returned for repair *). 

6 Troubleshooting 
I have checked all the DlPswitches and settings 
but in discharge mode as soon as the bottom This is the most common problem encountered with relay set up 
sensor gets wet the pump turns on then turns off and commissioning, the probe in the bottom of the tank is wired 
almost straight away. into the Hi terminal instead of the Lo terminal. 

The installation went fine but now and again the Check the sensitivity level set on the relay, some times the level is 
pump will not turn on even though I am sure the set for foul water but due to changes in the flow the water 
probe is wet. becomes grey or clear, try changing the setting from 20KCI to 

80KD and monitor the results carefully. 

If you have completed the test schedule for the relay and it passed 
All wiring is complete and all DlPswitches have then check the wiring to the sensors for this is now where the 
been checked but the pump will not turn on at all. problem lies or in the earthing arrangements. If possible check 

the resistance between the sensor cable and the steel sensor on 
the probe to prove a solid connection. 

* Please contact your distributor or agent before returning any product for repair or warranty claim. 

TI RODE 
In nnnin Stntla>r mana9nn4rit 

MultiTrode Pty Ltd-Australia Sydney-Australia MultiTrode Inc-USA 
Ph: +61 7 3340 7000 Ph: +61 2 9533 7735 Ph: +1 561 994 8090 
Fx: +61 7 3340 7077 Fx: +61 2 9533 7790 Fx: +1 561 994 6282 

E-mail: salesAmultitrode.com.au Visit www.multitrode.com.au for the latest information E-mail: salesAmultitrode.net 
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ICOMBINATION SWITCHED 

SOCKET OUTLETS 

The Clipsal range of three phase 
combinations includes two module units 
and one-piece cover models. 

All internal phase connections 
between switches and sockets are 
factory wired. 

The 4 and 5 pin, 10 and 20A one- 
piece cover models have integral wiring 
between the switch and socket outlet. 
Installation time is reduced by not having 
to check factory wire terminations. 
There is also no likelihood of wires falling 
out during installation. 

Combination sockets feature a clear 
dustproof and hoseproof flap with a 

snap catch latch. Both the superseded 
non IP56 plain plugs and the current 
IP66 retention ring plugs can be 
accommodated. 250V, 110V and extra 
low voltage two module combinations 
are also available. 

Earth and neutral connectors 
accommodating 
3 x 6mm2 cables are 
supplied with 500V 
models 

Options available 
With Neon - add N to Catalogue 
Number - e.g. 56C410 becomes 
56C410N. 
Less Enclosure - add LE to Cata- 
logue Number e.g. 56C410 becomes 
56C410LE. 
Versions with key operated switches 
available to special order. 
Internal interlock facility available on 
three phase, one piece cover 
combinations - add Ito Catalogue 
Number e.g. 56CV410 becomes 
56CVI410. 
Resistant Orange - add RO to 
Catalogue Number e.g. 56CV410 
becomes 56CV410RO. 
Resistant White - add RW to 
Catalogue Number e.g. 560410 
becomes 56C410RVV. 

Two piece versions available in 

Chemical Grey. Chemical Grey - 
add CG to Catalogue Number e.g. 
56C410 becomes 56C410CG. 

*.a 

Catalogue No. of Witte. 

Number swit. poles 0..i...m. (A} (V) 

56C210 1 10 ' ;250 
56C215/324' . .-1' . 15 :32 _ 

56C31110 , '' , . 10 . 1;10 - 

56C316RP,. 
. 

10 - =250 . 

56C310 ' " 1 -. 10 - 250 
56C310FID - '1 I 10 -' 250' 
56C310L. :, ' 1 10 . _ :250 
56C315 1 15 250 
56C315Hb 15'1- 250, 
56C320 1. , -, 20: - 250:' 
56C332 , 32 , 1 -250 
56C310D - ' 2 10 " 250 

, 56C315D 2 15 - ,"250 ' 

56C410 3 ' 10 500 
56C416K 3 16 500 

. . 

56C420 - : - 3 ' -1'20 - , 500 
- 56C432 . 3 '32 500.' 

56C440' ' - 40' 
. 

500 
56D450 .!-- '50 '..! 5,00 

56C510;- - 
.., 

, 10 - ',500,-; 
-56C520"_.- , 2 '. - 500 -, 

' 56C532 ' - , 500, 
''56C5:40 ' 3 , .40 - 500 
"56C550 3 50_' 500 
56C610 , 1'0 , ._ 500 

- 20_corit 

56C710, . 10 ' '500 
20 cont -1 ' 

. 56D720 ci., ,- 500 
i6,coht 

i'177P"' 
° Catalogue J`: `11111.1e:i 

r whiptif EJ*40.,,,,i-i?, 'Y 

56CV310 ' 
56CV310HD 
56CV315 
56CV315HD 
560410 
56CV416K 

56CV420 
56CV432 " 

566,V440 <', 

5664450 ,, 

566/510 

56CV632 
56CV546 , 

56tV550;,' 
5bcysio - 

56CV710 , 

56CV720 
: --, 

' 
., 

:, 

1. 
1 

1 

1 

3 

3, 

3' 

3 , 

, 

' 

10,. 
10 

15 

15 

10 

32 

40 . 
50 
10 ' 

' 21;X. 

32 ' 
-,: "40 

,50 ' 
, 

10 
26' coat 
' 10- 

20 rdOnt 

' io 
20 Coat, 

250' ' 

250 
250 
250 

; ,500 ;- 
- 500' 

t- 560, 

5 

500 , 

500'' 
' 500 

,^ 500 
, ':,:'500 

500 
500 

560 

- 500 

ao 
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1 x 1132 

CUTOUT 

1 x M25 

CUT-OUT 

FRONT MOUNTING ENCLOSURE 

56C320 

56C610 

REAR MECHANISMS 

REAR MECHANISMS 

r 

31 I 

25 

104 

56C410 

56C420 
56C416K 

56C710 

56C720 

SIDE COMPLETE 

REAR MECHANISMS 

REAR MECHANISMS 

1 x M25 

CONDUIT 

ENTRY 
101 

2 x M25 

CONDUIT 
ENTRIES 

56C510 

56C520 

IBS 

FRONT COMPLETE 

REAR MECHANISMS 

1113_ L3 

L2 
GI 

Litt_ ',L....0 Li 

SWITCH TERMINALS 
ARE NOT IDENTIFIED 

SWITCH IS 

BACKWIRED 

CONDUCTOR TERMINATION 
IS PRESSURE PLATE TYPE 
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jHOW TO ORDER SWITCHED 
SOCKET OUTLETS 

Switched Socket Outlets are often referred to as GPOs 
(General Purpose Outlets), Powerpoints or Power 
Outlets. So that there is no confusion, the description 
'Switched Socket Outlets' will be used throughout this 
brochure. Single and Twin Socket Outlets are available 
in 2000 Series in horizontal and vertical formats. 

This number indicates the number of switched sockets included in 

the product. The plate size remains the same for both single and twin 

switched socket outlets, only the number of switches and sockets vary. 

Catalogue Numbers will vary depending on the number 
of sockets and whether the product is horizontally or 
vertically mounted. 

2 OC)5® 

Single Horizontal 

Sc, 

2015 

Single Vertical 

c So, 

2015V 

Please note: Single Automatically Switched Socket 
Outlets are also available (Catalogue Number 2010 

Wage 28). 

"'Special Features and Options 
2000 Series Switched Socket Outlets may also be 

ordered with special features, including an extra 
switch mechanism, safety shutters, neons, double 
pole switched versions, deep plate format products 
and more. Please see the main part of the brochure 
for Combination (Page 30) and Automatic (Page 28) 
versions with special features. 

The letter 'V' indicates that the product is vertically mounted. 
Where there is no letter 'V', the product is horizontally mounted. 

Twin Horizontal 

2025 

Twin Vertical 

2025V 

Ordering Colours 

When ordering Switched Socket Outlets, colour 
variations also have to be taken into consideration, as 
the Catalogue Number will change depending on the 
colour of the product. Each colour has its own 'code', 
for example, the code for White Electric is 'WE' and 
the code for Cream is 'CM'. The Catalogue Number for 
a 2000 Series Twin Switched Socket Outlet in White 
Electric is 2025,WE. 

Refer to '2000 Series Colours' on page 12 for 
colour options and their corresponding codes. 
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ISURFACE MOUNTED SWITCHED 

SOCKET OUTLETS & ACCESSORIES 

2000 Series Surface Mounted Switched Socket Outlets and accessories are innovative products that allow extra wiring 
room for single and double powerpoints. These understated products take up very little wall space, resulting in a much 
safer installation and a product that is aesthetically pleasing. 2000 Series Surface Mounted Switched Socket Outlets 
and accessories are perfect for situations where wiring room is limited. 

Surface Mounting Kit (2000SMK) 

This kit enables you to surface mount standard size 2000 Series gridplates. Included in the kit is a 2449ASD Surface 
Mounting Spacer Flange and a 2000SM Deep Surround. These items are also available separately. 

Surface Mounting Flange (2449ASD) 

A 2000 Series Surface Mounting Flange (2000SM) for 2000 Series accessories is available. 

Surface Mounting Block (449A) 

The 449A Mounting Block is designed to accept all standard pattern 2000 Series grid assemblies. This product is ideal 
for use where a 2000 Series installation is required with surface wiring. The 449A has six mounting screw positions 
and twelve combined cable/conduit cut-outs. ' 

s I I I I 

Cat No Length Width Depth Mounting Centres 

All Products 116mm 76mm 30mm 84mm apart 

Single Switched Socket Outlet, 250V/10A - standard pattern surface 
2015SM A mounted single combination switched socket with deep type curved sided 

surround. 

Single Switched Socket Outlet, 250V/10A - standard pattern surface 
2015XASM B mounted single combination switched socket with deep type curved sided 

surround, with removable extra switch 

Twin Switched Socket Outlet, 250V/10A - standard pattern surface mounted 2025SM 
double combination switched socket with deep type curved sided surround 

Twin Switched Socket Outlet, 250V/10A - standard pattern surface 
2025XASM D mounted double combination switched socket with deep type curved 

sided surround, with removable extra switch 

* Refer to Page 53 for mounting templates. 

Cat No 

2000SMK 

:2449ASD 

449A 

2000141:°' 

Length Width Depth Mounting Centres 

118mm 78mm 27mm 84mm apart 

114mm 14mm 84mm apart,' 

' 122mm 80mm 34mm 84mm apart 

116mm 4%,\TN 7*'itn; 
WY' , 

N/A ¢ \\, 

2000SMK - A 

2449ASD 

449A C 

Surface Mounting Kit for 2000 Series grid assemblies. Incorporates 
2449ASD Surface, Mounting Spacer Flange and 2000SM Deep Surround 

Mounting Flange for 2000 Settes accessories, six'mounting positions (for 
use with 2000SM Deep Surround). 

Surface Mounting Block for 2000 Series, six mounting positions and 
twelve combined cable/conduit cut-outs 

a fir, 
ZPOO'SK, SortapeiMounti 

, 

Deep'Stirrouns1;standard 
;.sk 

A 

B 

C 

D 

A 

C 

f 
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t 

STANDARD SIZE 

Cat. No. 

TWIN SWITCHED SOCKET OUTLETS - HORIZONTALLY MOUNTED 

t15,2025S,210* 
20254125M 
2025/W2025F° 

2025SM - 

'20/03/3DPF 

2025 

2025S 

Length Width Depth Mounting Centres 
6 5 

116mm 84mm apart 
* 

0 0 A 

76inni 31mm '84mm apart 

116mm 

2025N 

A 

A 

B 

76mm 

116fil 

30mm - 

*m-- 

Twin Switched Socket Outlet, 250V/10A 

84mm apart 

:See_ teniplitel 

Twin Switched Socket Outlet, 250V/10A, with safety shutters 

O 0 

0. 
B 

Twin Switched Socket Outlet, 250V/10A, with safety shutters:and neons 

20251 

20250C A 

Twin Switched Socket Outlet, 250V/10A, with round earth pin 

no", 
Twin Switched Socket Outlet, 250V/10A, Quick Connect 

2025F0 D 
Twin Switched Socket Outlet, 250V/10A, printed with 'NOT PROTECTED 

BY SAFETY SWITCH' FRIDGE /FREEZER ONLY' 

-2025V3/30PF 

2025XA 

2025XAN ° 

"Poweiteinment*" Six Socket Outlets, F-Tipe P.WWOutlefirt 
Sbriound, 250V/1,OAT,:,,' - 

F Twin Switched Socket Outlet, 250V/10A, with removable extra switch 

Twin Socket Outlet, 250V/10A with Safety shutters, neons and 
removable extra switch' 

-1111)25SM ' H Twin Switched Socket Outlet, 250V/10A,-wiih surface mounting kit 

Twin Switched Socket Outlet, 250V/10A, with removable extra switch 
F 

and safety shutters 
2025XAS 

O 0 

15 
C 

a 

e) 

E9T 

D 

0 

eee 
IS 

I 

0 0 ED 

F 

6 

All models accommodate 4 x 2.5mm2 cables. 30 Series Switch Terminals accommodate 3 x 2.5mm on the 2025XA and 2025XAN. All models have a base 
projection of 13mm, except for 2025QC which has a base projection of 14mm. 

Refer to Page 62 for more information on "PowertainmentTM" 

* Refer to Page 53 for mounting templates. 
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SCHEMATIC WIRING DIAGRAMS 

Standard Pattern Mounting 
Twin Combination E 

Supply 
Conductors 

Twin Switched Sockets 
with Extra Switch 

Earth Leakage Protected 
Twin Switched Sockets 

E 

N 

E 

Supply 
Conductors 

A 

To Load 1 

Electronic 
Reset Reset 

Button 

Supply 
Conductors 

E 

c- 
= 

r- 

2025 2025V 

t 

2025XA 2025VXA 

LOAD 

N 

A 
LINE Trip 

Conductors Solenoid 

Ae Ae 

DE 

To Other 
Outlets 

A 
Continuation 

Terminals 

AP. 

t..) 
IOW 'kJ 

# 

. 

2025RC 
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M DEC RH Series Relays & Sockets 

RH Series Compact Power Relays 

SPDT through 4PDT, 10A contacts 

o Compact power type relays 

The RH series are miniature power relays with a large capacity. The RH relays feature 

10A contact capacity as large as the RR series but in a miniature package. The compact 

size saves space. 

,ers 

Co ̀ tact 

SPDT 

14v kg) 

u s On' ( %.0 

I Basic 

With Indicator 

With Check Button 

DPDT 

Mbdol 

Part Number Selection 
Part Number - 

ligde4 I 
Totiphi,alz- 

RH1B-U RH1V2-U 

RH1B-UL - 
RH1B-UC - 

With Indicator and Check Button ; RHIB-ULC 

Top Bracket Mounting RH1B-UT ; 

With Diode (DC coil only) - 

With Indicator and Diode (DC coil only) 

Basic 

E 3PDT 

4PDT 

With Indicator 

q<10#1v0,11°0:0016.-'7. 
Ithindatil Stock fichildE, 

AC6V, AC12V, AC24V, AC110V, AC120V, 

AC220V, AC240V DC6V, DC12V, DC24V, 

DC48V, DC110V 

RH1B-UD ; RH1V2 -UD I DC6V, DC12V, DC24V, DC48V, DC110V 

RH1B-ULD DC12V, DC24V, DC48V, DC110V 

i RH2B-U ; RH2V2-U ' ' 

__' RH2B-UL 13142V24A 
AC6V, AC12V, AC24V, AC110-120V, 

With Check Button ` . RH2B-UC --- AC220-240V 

-W_it 
RH2B-ULC 

DC6V, DC12V, DC24V, DC48V, DC100-110V 
h Indicator and Check Button 

-Top Bracket Mounting 
... 

: RH2B-UT 

With Diode (DC coil only) , RH2B-UD 1 RH2V2-110 - - ----I-- -- - -. DC6V, DC12V, DC24V, DC48V, DC100-110V 
With Indicator and Diode (DC coil only} ; RH2B-ULD - 
Basic 

With IndiCator RH3B-UL RH3V2-U1 
r AC6V, AC12V, AC24V AC110V, AC120V, 

i With Check Button ; RH3B-UC AC220V, AC240V DC6V, DC12V, DC24V, 

With Indicator and Check Button ' RH3B-ULC 
DC48V, DC110V 

RH3B-UT ' 

With Diode (DC coil only) RH3B-D. FIFI3V2-D. 

With Indicator and Diode (DC coil only) RH3B-LD* - _ DC6V, DC12V, DC24V, DC48V, DC110V 

Basic RH4B-U ; RH4V2-U 

With Indicator 

With Check Button 

With indicator and Check Button 

Top Bracket Mounting 

RH3B-U RH3V2-U I 

Top Bracket Mounting 

riV-ith-Diode (DC 611 only) ' 

RH4B-UL 

RH4B -UC 

RH4B-ULC 

.11. 2RH4V4 

, , AC6V, AC12V, AC24V, AC110V, AC120V, 

AC220V, AC240V DC6V, DC12V, DC24V, DC48V, 

' DC110V 

RH4B-UT 

RH4B-UD RH4V2-UD ' 

DC6V, DC12V, DC24V, DC48V, DC110V 
With Indicator and Diode IDC coil only) RH4B-LD 

1. 'Carries no UL recognition mark. 

2. PCB terminal relays are designed to mount directly to a circuit board without any socket. Ordering Information 
When ordering, specify the Part No. and coil voltage code: 

(example) RH3B-U I AC120V) 

Part No. I-Coil Voltage Code 

726 www.idec.com 
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Relays & Sockets RH Series DEC 

Sockets (for Blade Terminal Models) 

L.Fle I ys StloOorttliNittail:Moust ' 

RHIH, 

RH 12B 05 

RH3B SH3B-05 

RH4B , .SH4B-05 

ragerlate.OpiFrail4VIeent Through:ponekMount 

SH1B-05C 

SH2B 05C 

SH3B-05C 

-611413-05C 

cHl° 

SH3B -51 

SH4B-51 

IrPCB Mount 

SH1B-62 

SH2B -62 

SH3B-62 

SH4B-62 

Hold Down Springs & Clips 

<Appearance , 

AC Coil Ratings 

ecuption- Raley, 

RH1B 

Pullover Wire 
lSpring RH3B 

RH4B 

Leaf Spring 

(side latch) 

i Leaf Spring 

(top latch) 

RH1B, RH2B, RH3B, RH4B 

RH1B, RH2B, RH3B, RH4B 

SY2S-02F1 

SY4S -02F1 

SH38_05F1 T 
SY4S-51F1 

Thrnigh Panel & 

11c13:1/04!nt Socket 

SH4B -02F12 

SFA-202 3 

SPA-101 3 

SFA-302 3 

in &der- 

SFA -3013 

10 

20 

DIN Rail mount 

socket comes with 
two horseshoe 

clips. Do not use 

unless you plan to 

insert pullover wire 

spring. Replacement 

horseshoe clip part 

number is Y778-011. 

2. Must use horseshoe clip 
when mounting in DIN 

mount socket. Replacement 

horseshoe clip part number is 

Y778-011. 

3 Two required per relay 

Ratid Curiarit *15% at 20 °C 

=AC 

SPOT 

6 , 170 240 330 

12 121 165 
= 

387 

196 

24 42 60 5 81 98 

110 96 - v181 216 

94- 
108 

110-120 - 
120 

220 

220-240 

240 

86 

4.7 

4 9. 

1 4 7-5 4 

DC Coil Ratings 

Rated Current OW *15% at 

PDT, OPOT'` BPDT r''"4POT: 

200 280 

75 j 100 140 

37 j 50 70 

84 r 155 

8 0-9 2 

164 195 75 - 
88 107 41 1 

4 0-46 - 
98 - 7-1 

330 

165 

83 

182 

0 

165 

83 

182 

94 

39 3 

153 

1' Operationtturracte 
- 

lapdog rekd'ialuerfat 

Continitus 
um " e 

t; Applied 
111.4A9 

64 ' 54 

25 3 21 2 

103 84 5 

2,200 1,800 

10,800 7,360 

10 800 . 7 360 r -- 
18,820 r - - 

Co 

- 12,100 : 9,120 

6 128 , 150 = 240 250 

12 64 75 120 125 

24 32 369 - 60 62 

48 ;18 ; 18 5 30 ' 31 

100-110 1 - i 8 2-9 0 7, 
110 8 - 12,8 15 

1. 

: 
SPDTZ DPRT 3ADT 

47 I 40 25 24 

100 i 96 

400 
i 

388 

1,600 1,550 

188 1 160 

750 650 

2,660 2,600 

12,250 

13,800 j 1 8,800 7,340 

USA: 800-262-IDEC 

-9PP001011S 
1Painst rated valu 

Confine 
pliedsVoltarreS 

110% 

in 
4,7 

go 

O 

ar 

les 

80% 

maximum 

Canada: 888-317-IDEC 

10% 

minimum 

80% 

maximum 

30% 

minimum 

Standard coil voltages 

are in BOLO. 

eu 

CD 

727 
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RH Series Relays & Sockets 

Contact Ratings 

Model 
Continuous 

Current 

Allowable Contact Power 

Resistive 

oad 

Rated Load 

Inductive Vining -ROS, . 

Lind 114 toad -; 

110 AC 10A 7A 

990VA 

210W 
AC 7V-;:. 5AL 

DC 10A I 7A 

75)' 
1650VA ' 110E4437- 

7 5A 5A 
.300W 225VVi` 

" - - 30 DC :7-5A 
Note: Inductive load for the rated load - cos e = 0.3, L/R = 7 ms 

220 AC 

TOV Ratings 

Voltage 

211:c,/ 

30V DC 

RH1 RH2 11 RH3 

7 5.A 

10.t, 

aAC cos e = 1 0, DC UR = 0 MS 

- Socket Specifications 

E 

DIN Rail 
- SH1B-05 

RH4 

10A 

UL Ratings 

Resistive Horse Power Rating 

Voltage FRT--i: 
11H4 

',F)(12: 

7A 6.5A l 5A 1/3 HP 1/3 HP - 240V AC 1 10A 1 7.5A 

121:1)1AC 

30V DC i 10A 1 10A 

5A- j 75A -1/6 Hp;. 

28V DC 

CSA Ratings 

Ni Horse 
. es stwe General Use 

Rating 

RH1 -18112 RH3I RH4 RH! 
I 

RH2: RH3 RH4 ; RH1, 23 I 

I 240V AC 10A I 10A - 7.5A 7A i 7A 7A 5A 1/3 HP 

ti2AClA :-,10A 10A I 110A 5A -7- 5A - 7_5A 1/6 HP, 

30V DC 1 10A 10A 10A 1 10A 1 7A I 7.5A - 

---7,4"-,TermInal _ - , :-- --- -i,,tElectriall Rating ,: ' " ' AVViiettee ---4 44Torour),; 
i - 

(Coil) M3 screws - 5 5 - 9 m*lbs 
' , - 412AWG 

i 9 - 11 inelbs (contact) M3 5 screws with captive wire clamp ' 
250V10A Maximum up to 2 

SH2B-05 

SH3B-05 M3 5 screws with captive wire clamp 

SH4B-05 

300V, 10A 

5141E1:05C- 
Icoil) M3 sdrews 

afe (contact) M3 5 screws with captive wire clamp, fingersafe 25°V' 1°A 

..D114 111..11t, ' SH2B-05C 

SH3B-05C M3 5 screws with captive wire clamp, fingersafe 

SH4B-05C 

SH1B-51 

SH2B-51 

P?1o11111-i:,115' - SI-138-51 

SH4B-51 

SH1B-62 PCB mount 

'CM0 SH2B-62 - 

SH3B=62 PCB moult 
SH4B-B2 

Solder 

Accessories 

Dist 
Alpipinum 
DIN Rail 

(1';itteter length) 

DIN Rail 

Stop 

Replacement 

''Hold-Down 

Aggiarance 

Maximum up to 2-#12AWG 9 - 11 5 inlbs 

Maximum up to 2-412AWG 5 5 - 9 melba 
9- 11 5 moths 

300V, 10A Maximum up to 2-#12AWG 9- 11 5 inlbs 

300V, 10A 

250V, 10A 

300V, 10A 

All DIN rail sockets _ BNDN1000 

DIN 

) DIN Mount sockets and hold 

Anchor 
down springs 

BNL5 

IDEC offers a low-profile DIN rail (BNDN1000) The BNDN1000 is de- 

signed to accommodate DIN mount sockets Made of durable extruded 
alliminurri, the BNDN1000 Measures 0 413 (10 5mm) in height and 1,37 

(35mm) in width (DIN standard) Standard length is 39" (1,000mm) 

9 1 nim wide, ' 

For use on DIN rail,mount socket when using' pullover wire hold down 
Y778-011 

spring 2 pieces included with each socket _ - - 
728 www.idec.com 
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Relays & Sockets RH Series DEC 

Specifications 

r_Fonta ct Matal , Silver cadrinuni oxide 

Contact Resistance' 50m0 maximum 

Minimum Applicable Load 24)/ DC. 30 mA: 5V DC, 100 mA jref Jewel e 

SPDT 

Operate Time 

Release Time' 

Power Consumption 
(approx.) 

Insulation Resistance 

Dielectric Strength 3 

' Operating Frequency 
+ ^ 

Vibration Resistance 

Shock Resistance 

Mechanical Life 

Electrical Life 

DPDT 

3PDT 

4PDT 

SPDT 

DPDT 

20ms maximum 

20ms maximum 

3PDT 
25ms maximum - 

4PDT - 

SPDT AC: 1.1VA (50Hz), 1VA (60Hz) DC: 0.8W 

DPDT -AC 1 4VA (50Hz), 1 2VA (60Hz) - DC 0 9W 

3PDT I AC: 2VA (50Hz), 1.7VA (60Hz) DC: 1.5W 

4PDT AC 2 5VA (50Hz), 2VA (60i-lz) DC 15W 

100M0 minimum (500V DC megger) 

Between live and dead parts 2,000VAC, 1 minute 

SPIN Between contact and coil 2,000VAC, 1 minute 
Between contacts of the same pole 1,000V AC, 1 minute 

DPDT Between live and dead parts: 2,000V AC, 1 minute 

Between contact and coil: 2,000V AC, 1 minute 
3PDT 

Between contacts of different poles: 2,000V AC, 1 minute 
4PDT Between contacts of the same pole: 1,000V AC, 1 minute 

Electrical. 

Mechanical 

Damage limits: 

1,800- operations/hour maximum 
18,000 operations/hour maximum 

10 to 55Hz, amplitude 0.5 mm 

Operating extremes: 10 to 55Hz, amplitude 0.5 mm 

Damage limits. 1,000m/s2(1006) 

Operating extremes 200m/s1 (2OG SPDT, (PDT) 

100m/s' (10G - 3PDT. 4PDT) 

50,000,000 operations minimum 

DPDT 500,000 operations minimum (120V AC, 10A) 

SPDT- 

PDT 200,000 operations minimum (120VAC, 10A) 

4PDT 

SPDT -25 to +50°C (no freezing) 

DPDT 

3PDT -25 to +40°C (no freezing) 

4PDT 

45 to 85% RH (no condensation) 

SPDT 24g DPDT: 37g 3PDT: 50g, 4POT: 74g 

Operating 
Temperature 

Operating Humidity 

'Aleight (app. 

Note: Above values are initial values. \ 1. Measured using 5V DC, 1A voltage drop method 

2. Measured at the rated voltage let 20°C), excluding contact bouncing 

Release time of relays with diode: 40 ms maximum 
3. Relays with indicator or diode: 1000V AC, 1 minute 
4. For use under different temperature conditions, refer to Continuous Load Current vs. Operating Temperature Curve. The operating 

temperature range of relays with indicator or diode is -25 to +40°C. 

r". 
US 

C 

USA: 800-262-IDEC Canada: 888-317-IDEC 729 
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IDDEt RH Series Relays & Sockets 

111 Electrical Life Curves 

-= 

A 

O 

Characteristics (Reference Data) 

AC Load DC Load 

1 

1000 

(RH1) 
500 

a 
a 

§ 100 

50 

20 

10 

(RH2)1000 

500 

-100 

=1'2 5° 

20 

10 

(RH3/RH4) 1000 

500 

§ 100 

cri 50 

20 

Load Current (A) 

120V AC resistive 

240VAC inductive, Mgt= 

; 2 e 4 5 8 7 e 9 a) 
Load Current (A) 

120V AC resistive 

; 2 e 4 4 4 

Load Current (A) 

Maximum Switching Capacity 

(RH I ) 
10.0 

5 

240V AC resistive 
120V AC inductive 

8 9 10 

A 1 0: 
tD 
to 

o 

0.1 

DC Inductive 

AC Inductive 

DC resistive 

.111111 
5 10 50 100 200 3L 

Load Voltage (V) 

30V DC resistive 

2 3 4 5 6 7 

Load Current (A) 

8 9 10 

100V DC resistive 

(RH3/RH4) loco 

a 

§ 100 

10 

Load Current (A) 

30V DC resistive 

30V DC inductive 

100V DC resistive 

100V DC inductive 

1 2 3 .t 6 4 

Load Current (A) 

7 8 9 10 

DC Inductive 

1111.11 I I I I i I 

5 10 50 100 200 30 

Load Voltage (V) 

730 www.idec.com 
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Relays & Sockets RH Series DEC 

Continuous Load Current vs. Operating Temperature Curve (Basic Type, With Check Button, and Top Bracket Mounting Type) 

(RH1) 
100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 

Note: The rated voltage is 
appfted to the coil. 

DC Coe 

AC Coiljr''.. 

2 3 4 5 8 7 8 9 10 
Load Current (A) 

Internal Connection (View from Bottom) 
Basic Type 

SPDT DPDT 

(RH2) 
100 

Note: The rated voltage is 
applied to the COIL 

(RH3/RH4) 
100 

Note: The rated voltage Is 
applied to the coil. 

90 90 

C.3 80 
rC5- 80 

3 70 DC Cod ; 70 

so. a60 
E 50 5° AC/DC Cod 

F 4° 40 

30 30 

20 20 

10 10 

0 0 
1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10 

3PDT 

Load Current (A) 

r- - 

12 ! 

.Bc 

1. 

L.11.711_ 

With Indicator (-L type) 

SPOT 

141 

Below 

100y 

AC/DC 

100V 

AC/DC 

and over 

3PDT 

4PDT 

F. FF 
9 10 11 12 

13(-) (+114 

4PDT 

1 

Below 

24V 

AC/DC 

Load Current (A) 

With Check Button 

Front 11. c 
Pushbutton 

*1111' 

Contacts can be operated by pressing the 

check button. 

DPDT 

5 

With Diode (-13 type) 

10 11 12 

13(-) (+)ie 

24V 

AC/DC 

and over 

, g 

14}rDif 

When the relay is energized, 

the indicator goes on. 

Relay coils less than 100V 

DC do not contain a protec- 

tion diode (except DPDT. 

Relay coils below 100V 

use LED indicator, coils Lao 

above 100V use neon lamp 5 
indicator. 

Contains a diode to absorb the back emf 
generated when the coil is de-energized. The 

release time is slightly longer. Available for DC 

coil only. 

Diode Characteristics 

Reverse withstand voltage: 1,000V 

Forward current: 1A 

USA: 800-262-IDEC Canada: 888-317-IDEC 731 
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DEC RH Series Relays & Sockets 

AllWith Indicator LED & Diode (-LD type) 

1111, SPOT 3PDT 4PDT OPOT 

fr3 Below 
100V DC 

N 

100V DC 

4 and over 
tin 

O 

E 

tD 

U 

Below 
24V 

AC/DC 

24V 

AC/DC 

and over 

9 

Contains an LED indicator and 

a surge absorber, and has the 
same height as the basic type. 

Dimensions (mm) 

RH1B-U/RH1B-UL/RH1B-UD/RH1B-ULD RH2B-U/RH2B-UURH2B-UD/RH2B-ULD RH3B-U/RH3B-UURH3B-D/RH3B-1.0 

Total length horn panel surface Including relay socket 
SH18-05, 61.5 (63.Tnax., SH113-51: 39-.6(41.6) max. 

Dimensions in the ( ) 
include a hold-down spring. 

Ala 

14 

Total length hom panel surface including relay socket 
SH28-05: 61.5 (63.5) max., SH213-51, 39.6 (41.6) max. 

Dimensions in the ( ) 
include a hold-down spring. 

35.6 max. 6.4 

RH4B-U/RH4B-UL/RH4B-UD/RH4B-LD RH1B-UT 

;total length from panel surface including relay socket 

SH48-05: 61.5 (63.5) max., SH4B-51, 39.6 (41.6) max. 

Dimensions in the ( ) 

include a hold-dam spring. 

RH3B-UT 

TVT -r 
-r T T -r 
-r IT IT IT 

rt"I 

-r 
n -r 

119),11 

21 

RH4B-UT 

_L 

,Total length horn panel surface including relay socket 

SH38-05, 81.5 (63.5) MM.. SH313-51, 39.6 (41.6) max. 

Dimensions in the ( ) 
include a hold-down spring. 

RH2B-UT 

-r I' Tr IT 

732 www.idec.com 
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Relays & Sockets RH Series 
- - 

DEC 

RH1V2-U/RH1V2-UD 

RH3V2-U/RH3V2-UURH3V2-D 

Dimensions con't (mm) 

3.2.4 roles 

Standard DIN Rail Mount Sockets 

SH1B-05 

17 315 

M3.5 Terminal 

M3 Terminal 
Scrow 

SH3B-05 

32 

DIN Rail 
BNDN 

2-04.2 Mounting Holes 
(or M4 Tapped Holes 

5.5 nan. 

4.4 max. 

Terminal Arrangement 

\ 

4111 

03.6 min. 
(Top View) 

03.2 min. 

M3.5 Terminal 
Screw 

7.9 man. 

For terminals 1, 5, and 9) 

31.5 

DIN Rail 
(BNDN( 

5.9 max. 

(For tenninals 13 and 14) 

2-04.2 Mounting Holes 
or M4 Topped Holes) 

Terminal Arrangement 

r-Ci 4-1 
IT T T,.' 

Lc .1 

(Top View) 

RH2V2-U/RH2V2-UL/RH2V2-UD 

4. 

RH4V2-U/RH4V2-UL/RH4V2-UD 

SH2B-05 

3-32.4 holes 

so 

31.5 

DIN Rail 
BNDN) - 2-04.2 Mounting Holes 

(or M4 Tapped Holes) 

SH4B-05 

31.5 

Terminal Arrangement 

(Top View) 

Terminal Arrangement 
2434.2 Mounting Holes 1' 
(or M4 Tapped Holes) 

'T TTTI 

550101. I 
<0_ 

(Top View) 

Si 

r". 

=1 

an 

co 

el 
Cs 

t5 
ca 

co 

USA: 800-262-IDEC Canada: 888-317-IDEC 733 
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DEC RH Series Relays & Sockets 

a -c a 

IS 
to 

O 

Finger-safe DIN Rail Mount Sockets 

SH1B-05C 

SH3B-05C 

38 

18.7 

29.5 

DIN Rd 
(BOON) 

2.42 Mounting Holes 
(0, Me Termed Holm) 

44-4) 
...I 18 I 

Ring terminals 
cannot be used. 

. Through Panel Mount Socket 

SH1B-51 

E 

en 

ra 

co 

12 

SH3B-51 

2042 Mounting Holes 
(or M4 Tapped Holes) 

Ring terminals 
cannot be used. 

Terminal Arrangement 

iii '4. 

(Bottom View) 

Terminal Arrangement 

1 

®.®1 
(Bottom View) 

Dimensions con't (mm) 

Tannins, Arrangement 

F-1 

;4; 
(Top View) 

Terminal Arrangement F-7 
p 

(Too View) 

( )18(N-1). 12.411:i 

ui N: No. of sockets mounted 

10.4 min. when using hold-down springs 

SH2B-05C 

SH4B-05C 

36 

SH2B-51 

Panel Thickness: 

SH4B-51 

10.4 min. when using hold-down springs 3.5 

392 

204.2 Mounting Holes 
(a M4 Tapped Roles) 

Ring terminals 
cannot be used. 

Terminal Arrangement 

I g 
to 

(Bottom View) 
Li 

Terminal Arrangement Eit-ril 
i n FA n i 

n IM E ; 
i 

1_-g _ _ El_j 
(Bottom View) 

Terminal Artangement 

(Top View) 

Terminal Arrangement 

!re-- 

(Top View) 

(N-1) ..21.41.1 

N: No. of sockets mounted 

10.4 min. when tram hold-down springs 

11.45 (.4-1). 39.411; 

N: No of sockets mounted 

10.4 min. when using hold-down wings 

734 www.idec.com 
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Relays & Sockets RH Series 

PCB Mount Sockets 

SH1B-62 

SH3B-62 

T 
.71 

38 

(1104cr 

P30.2 2] 

[01= o00 

Terminal Arrangement 

I 

(Bottom View) 

3-82.4 holes 

Dimensions con't (mm) 

6.8 18 win. 

I r 

iii +tf 

f.0 212 holes 

n. 

44 I (Tolerance i0.1) 
.35 min. when using 

hold-down springs 

Terminal Arrangement 

II CI 
n ri n I 

n E 

(Bottom View) 

SH2B-62 

C=1-0 0 0 
0 0 

414.1 

2 II 

SH4B-62 

at;111.1 
o 

r=t 

k 45 -I 

39.2 

Terminal Arrangement 2.85 

1111E11 
Et CI 

i 

1E1 

11 i 

. E. 
(Botta; V ew) 

34 min. when using 
hold-down springs 

it i 

8-02.4 holes 

(Tolerance 112.1) 

I.7. 
ce 

as 
44 

Terminal ArraNament 8.85 45 min. r-. FTI n 
I 

- El 18 31.3 

j El 91 a . so 

V 
= 

n ill 71 ; 

; 

1_@ _ . P.i tt j 1 I $ 
(Bottom View) 

49. + 4. + 
+ 4- 

+ ' L +j 
E t t t 14.02.414183 

38 nun. when using 
F., 

4 
4. 4 4 4. 

4. : ol armee i0.1) hold-down springs cr 

CO 

co 
co 
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Contactor - Installation instructions 
To be commissioned and maintained only by qualified personnel; pay attention to the 
operating instructions! 

Schatz - Montageanleitung 
Inbetriebsetzung and Wartung nur durch Fachpersonal; Betriebsanleitung beachten! 

Contacteur - Instructions de montage 
Mise en service et entretien: seulement par du personnel specialise ; respecter les 
instructions d'exploitation! 

Re le o contattore - Istruzioni per it montaggio 
Messa in servizio e ma-nutenzione solo da personale specializzato; attenersi alle 
istruzioni per I'esercizio! 

Contactor - Instrucciones de montaje 
IPuesta en servicio y mantenimiento exclusivamente por personal especializado; 
respetar las instrucciones de puesta en servicio y mantenimiento! 

Limited touch 
protection: 
- IP 00 to IEC 529 
- IP 20 to IEC 60947 with 
terminal block CA6-HB1 
resp. CA6 -1182 

- Finger-proof to DIN VDE 
0106, part 100, with 
single cover CA6-HA1 
resp. CA6-HA2 

CA6-95 
CA6-110 

13,5 

Eingeschrankter 
Benihrungsschutz: 
- IP 00 nach IEC 529 
- IP 20 nach IEC 60947 mit 
Rahmenklemmenblock 
CA6-HB1 bzw. 
CA6-HB2 

- Fingersicher nach DIN 
VDE 0106, Teil 100, 
mit Einzelabdeckung 
CA6-HA1 bzw. 
CA6-HA2 

Protection ilmitee 
contre le contact: 
- IP 00 selon IEC 529 
- IP 20 selon IEC 60947 

avec le bloc de 
bornes CA6-HB1 resp. 
CA6-HB2 

- Securite contre ('intro- 
duction des doigts selon 
DIN VDE 0106, partie 
100, avec le couvercle 
separe CA6-HA1 resp. 
CA6-HA2 

120 

93 

-f 

16 

100 

15 

120 

156 min. 7 

25 
72,5 

140 

Starter CA6 + CEF1 

sprecher+ 
schuh 

CA6-95 
CA6-110 
CA6-140 
CA6-180 

Conventional coil 
Konventionelle Spule 
Bobine conventionnel 
Bobina convenzionale 
Bobina convencional 

Protezione di contatto 
limItata: 
- IP 00 secondo IEC 529 

IP 20 secondo IEC 60947 
con quadro di blocco dei 
morsetti CA6-HB1 
rispet CA6-HB2 
Sicurezza dita secondo 
DIN VDE 0106, parte 
100, con copertura sin 
gola CA6-HA1 rispet. 
CA6-HA2 

Protection limitada con 
tra el contatto de 
partes en tensin: 
- IP 00 segun CEI 529 
- IP 20 segun CEI 60947 
con bornes de conexi6n 
en caja CA6-HB1 
o tambien CA6-HB2 

- Protecci6n segura 
segun DIN VDE 0106 
parte 100 con 
cubierta de protecciOn 
CA6-HA1 o tambien 
CA6-HA2 

156 

110,5 

15 

5,2 

4 

M6 

5,5 

3,2 

M8 

4.8 

Starter CA6 + CEP7 
51,7 

175,1 
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CA6-140 

CA6-180 

Starter CA6 + CEF1 

2 

sprecher+ 
schuh 
156 

110.5 

15 

0 5,2 

4 

M8 

M8 

Starter CA6 + CEP7 

CA6-95 
CA6-110 

CA6-140 
CA6-180 

L1 L2 
1 3 

1 

1 

) 
2 4 

T1 T2 

L3 
5 

)1 

T3 
6 

SW = 10 mm (13 dim.) 4 # 
gri, 

HF110 
b max. 20 mm 
0 min. 6,1 mm 
c max. 10 mm 
s max. 5 mm 

DIN 46234 
b max. 20 mm 

max. 5 mm 

T: 8...10 Nm 

HF180 
b max. 25 mm 
0 min. 8,3 mm 
c max. 12,5 mm 
s max. 5 mm 

DIN 46234 I 
b max. 25 mm 
s max. 5 mm 

T: 10...12 Nm 

IMENS3 
El 

=c=,Et 

MOM 
I I 

s 

Sw 

02.2' 
[9 

= 5 

El 

mm 

(1 

i 
illi 
LI.g 

m 

$11 

a 

CA6 -HB1 C CA6-HB2 

16...35 mm2 
16...70 mm2 
16...50 mm2 
16...95 mm2 
16...50 mm2 
16...95 mm2 

3...9 x 16 mm 
3...12 x 16 mm 

T: 8...10 Nm 

16...35 mm2 
16...95 mm2 
16...50 mm2 
16...120 mm2 
16...50 mm2 
16...120 mm2 

3...9 x 20 mm 
3...14 x 20 mm 

T: 10...12 Nm 

( (1130 
, 

C (c;-Ed 

.ar-,..? 
22 RE 

M No 6 -1/0 AWG 
No. 6...3/0 MCM 

No. 6...1/0 AWG 
No. 6...250 MCM 

( Q ' '6 

SW = 3/16 (5/16"*) 
rrromi CA6-105-HU 

No. 6...2/0 AWG 
T: 70...90 lb-in 

CA6-170-HU 
No. 6 AWG...250 MCM 
T :90...110 lb-in 

alliC=7.4,d 
5/8" AC -le 

ve, _._- 

13 

) 
14 

- 
A1- 

_ 

83 

) 
84 

-A2 

Pozidriv Nr. 2 

2 x 1...2,5 mm2 

2 x 1...4 mm2 

2 x 1...4 mm2 

T: 1.4...2,3 Nm 

2 x No. 16...12 AWG 

T: 12...20 lb-in 

;10 

( (4-e6 

=Wm^ 
EN 

11/3"1 
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CA6- 

salt 
50-20 

I 504.11 

S1.11 

S1-20 

S1-L11 

S1-B11 

S2-11 

S2-20 

Y 
3/4 - 1/2 

31 4 31 4 - - 

314 516 

- - 21 1/ 4 

13114 - 21122 

43144 31132 

13114 23/20 

3324 

13/14 25/26 

43/44 - 3566 - 

32/31734 

- - - 62E1E4 

53/54 - 61E2 

8364 71/72 - 

5354 6364 - 

73/74 - 

0 

1 L1 3 12 5 L3 

0 0 + 
D D 

0 
0 

211 412 6T3 6 

0 0 0 

Safety 

Contactor 
Both N.C. feedback 

contacts must be 

mondored to provide 

mirror contact 

performance. 

Sicherheits 
schaz 
Beife Oeffner 

Kontakte miissen 

ithenvacht werden, 

um die Minor 

Kontaktbedingung zu 

erf011en. 

Contacteur de 

securite 
Les deux contacts 

ouverture &rivent tare 

sunmilles pour temp& 
la condition de Mirror 

contact 

N.C. feedback contacts monitored with 1 safety relay 

channel (series wired). 

CASS- 

S1-11 

()finer Kontakte werden mit 1 Sicherheitsrelais iibenvacht 

(Serieschaltung). 

Contacts a ouverture sont surveillds avec 1 retain de 

securite Is (circuit de Berle). 

Contatti NC controtati con 1 scanalatura del role di 

sicurezza (circuits serie). 

Contactos a abertura supervisados con 1 canal del relais 

de seguridad (circuits de aerie ). 

T= 1,5 Nm 
13 lb-M 

sprecher+ 
schuh 

Contattore di 

sicureaza 
Entrambi i contatti NC 

devono essere 

controltati per forrdre 

prestazioni del 

contatto Mirror. 

Contactor de 

seguridad 
Ambos contactos a 

abertura deben ser 

supervisados pare 

satisfacer to condicidon 

de Mirror contacts. 

N.C. feedback contacts monitored with 2 safety relay 

channels (parallel wired). 

Offner Kontakte werden mit 2 Sicherheitsrelais nberwacht 

(Parallelschaltung). 

Contacts a ouverture sont surveillds avec 2 relais de 

skunk() to (circuit de parallele). 

Contatti NC controllati con 1 scanalature del rele di 

sicurezza (circuits parallelo). 

Contactos a abertura supervisados con 2 canales del 
relais de seguridad (circuito paraleb). 

T= 1,5 Nm 
13 lb-In 

3 
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Operation and 
Maintenance: 

Dangerous electric 
voltage; switch off before 
commencing work! 

After a short circuit the 
main contacts and arc- 
chute must be examined! 

With the arc-chute 
removed the contactor 
is mechanically locked. 
When the coil is energized 
the arc-chute is 
mechanically locked. 
Before removing the arc- 
chute, switch off the 
contactor! 

If the contacts are welded, 
the arc-chute can be 
removed by exerting more 
force. Slight welds can 
possibly be separated with 
a screwdriver. 
Attention: do not bend the 
contacts! 

The main contacts, arc- 
chute, magnet coil and 
auxiliary switch block can 
be replaced. 

Use original spare parts 
only to assure the 
reliability of the 
contactor! 

Betrieb und Wartung: 

Gefahrliche elektrische 
Spannung; vor Beginn 
der Arbeiten 
Gerat spannungsfrei 
schalten! 

Mach einem Kurzschluss 
massen Hauptschaltstacke 
und L6schkammer Ober- 

pat werden! 

Bei entfernter L6sch- 
kammer ist das Schutz 
mechanisch verriegelt. 
Bei erregter Spule ist die 
L6schkammer mechanisch 
verriegelt. 
Vor dem Abnehmen der 
L6schkammer ist das 
Schutz auszuschalten! 

Bei verschweissten 
Kontaktsfficken kann die 
LOschkammer mit erhOhter 
Betatigungskraft entfernt 
werden. Leichte Ver- 
schweissungen k6nnen 
ggf. mit Schraubendreher 
getrennt werden. 
Achtung: Kontaktstacke 
nicht verbiegen! 

Austauschbar sind Haupt- 
schaltstucke, L6sch- 
kammer, Magnetspule 
und HilfsschalterblOcke. 

Nur Original- Ersatzteile 
verwenden, urn die 
Betriebssicherheit der 
Schutze zu gewahr- 
leisten! 

Emploi et maintenance: 

Tension eiectrique 
dangereuse; deciencher 
l'apparell avant de 
commencer les travaux! 

Apres un court-circuit, it 

taut verifier les pieces de 
la commutation principale 
ainsi que la chambre 
d'extinction! 

Le contacteur est 
verrouillee mecaniquement 
lorsque Von enleve la 
chambre d'extinction. 
La chambre d'extinction 
est verrouillee 
mecaniquement lorsque 
la bobine est excitee. 
Declencher le contacteur 
avant d'enlever Ia chambre 
d'extinction! 

Si les pieces de contact 
sont soudees, la chambre 
d'extinction peut etre 
enlevee en exergant une 
force accrue. Des soudures 
legeres peuvent etre 
defailes, le cas echeant, 
au moyen d'un tournevis. 
Attention: ne pas plier les 
pieces de contact! 

Les elements suivants 
peuvent etre remplaces: 
pieces de commutation 
principale, chambre 
d'extinction, bobine 
magnetique et bloc de 
commutation auxiliaire. 

N'utiliser que des pieces 
de rechange d'origIne 
afin d'assurer la securite 
de fonctionnement des 
contacteurs! 

L 

sprecher+ 
schuh 

4 "0" 

Funzionamento e 
manutenzione: 

Tensione elettrica 
pericolosa; prima di 
iniziare I lavori, disin- 
serire Ia corrente 
dell'apparecchlo! 

Dopo un cortocircuito, 
i pezzi di contatto 
principale e la camera di 
spegnimento sono da 
verific-are! 

A camera di spegnimento 
distaccata, it rele 6 bloccato 
meccanicamente. 
A bobina eccitata, la 
camera di spegnimento 
6 bloccata mecc- 
anicamente. 
Prima di smontare Ia 

camera di spegnimento, 
disinserire it contattore! 
In presenza di pezzi di 
contatto fissati con 
saldatura, la camera di 
spegnimento 6 smontabile 
solo applicando una 
ragguardevole fora fisica. 
Saldature leggere possono 
casomai essere separate 
con un cacciavite. 
Attenzlone: non storcere I 

pezzi di contatto! 

Scambiabili sono i pezzi 
di contatto principale, la 
camera di spegnimento, 
la bobina magnetica e I 

blocchi di contatto 
ausiliari. 

Impiegare solo pezzi di 
ricambio original', affinche 
garantlre la sicurezza del 
contattore! 

r 
li 

Servicio y mantenimiento: 

;Tension electrica peligrosa; 
desconectar Ia tension en el 
aparato antes de comenzar 
los trabajos! 

li 

iDespues de un cortocircuito 
es necesario verificar los 
contactos principales y la camara 
de extincion! 

Cuando se retira la camara de 
extincion el contactor queda 
enclavado mecdnicamente en 
posiciOn desconectado. 
Cuando el contactor esti 
conectado la camara de extinciO 
estd enclavada mecdnicament 
iDesconectar el contactor ante 
de retirar la camara de extincion! 
En caso de soldadura de 
contactos, es posible desmontar 
la camara de extincion actuando 
sobre los tornillos con un mayor 
esfuerzo. Si la soldadura de 
contactos es ligera, estos pueden 
separarse con un atornillador. 
lAtencion: no doblar las 
piezas de contacto! 

Los contactos principales, la 
camara de extincion, la bobina y 
los bloques de contactos 
auxiliares pueden ser 
reemplazados. 

;Utilizer Onicamente piezas de 
recambio originales para 
asegurar el funcionamiento 
correcto de los contactores! 

4 
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DC: 

H I 

Al 
0 0 

A B1 A2 4 
A2 

sprecher+ 
schuh 

No. 4 
8 Torx T20 

ardpiefou, 

4I(PLIWP 

11111 

44 ID 

5 

T=3 Nm 
26 lb-In 

No. 4 
Torx T20 

Type Nr. a me 6 

CA6-95 1 22.951.111-01 
CA6-110 2 22.951.112-01 
CA6-140 33 22.951.113-01 
CA6-180 44 22.951.114-01 

17) 

12 12 

T=3 Nm 
26 lb-In 

No. 4 
Torx T20 
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CA6-105-PY 

Type d2 a 

CA6-105-PS 135 150 
CA6-105-PU 255 270 
CA6-105-PY 275 390 

CA6-105-PU 

Type 

CA6-MS110 
CA6-MU85 
CA6-MU110 
CA6-MY110 

CA6-105-PS 

CA6-L110 
CA6-L180 
CA6-105-HU 
CA6-170-HU 

sprecher+ 
schuh 

CM6 
CM6-D 
CM6-C 

CA6HB1 
CA6-HB2 

CA6-S0 
CA6-S2 CA6-95 

CA6-110 
CA6-140 
CA6-180 

CA6-S0 
CA6-S1 

06,5 

CA6-110-VL 
CA6-180-VL 

CA6-110-VT 
CA6-180-VT 

CWE4-VS 
CWE4-VS2 

CA6-110-VLHB 
CA6-180-VLHB 

CEF1-11 
CEF1-12 

CA6-110-VTHB 
CA61800/THB 

CA6-110-VYU 
CA6-180-VYU 

CA6-TC180 
CA6-HA1 
CA6-HA2 

CEF1-11 
CEF1-12 

CA6-AT1 
CA6-AT2 

CA6-S0 
CA6-S2 

CWE4-VM 
CWE4-VM2 

CEP7 -C1-180 
CEP7-C2-180 

K1M K2M K3M F1 F2 K4T K1A 
CA6-95 

CM6 
CM6-D 

CA6-95 
CM6-C 

CA7-60 

CEF1 CEF1 RZ7-FSY2D CS3 
CS4 

CA6-110 CA6-110 CA7-72 
CA6-140 CA6-140 CA7-85 
CA6-95 

CM6 
CM6-D 

CA6-95 
CM6 
CM6-D 

CA6-95 
CA6-110 CA6-110 CA6-95 
CA6-140 CA6-140 CA6-95 

CA6-180 CA6-180 CA6-110 

Technische Anderungen vorbehalten 
22.801.956-01 / 12.2003 
Ausgabe 1 
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Connectors 

Power lock, single pole, 400A, 1000V 
Engineered for high current industrial applications 

The VEAM Power Lock connector series 

for field installation power distribution 

system offers the ultimate in safety and 

reliability under the most severe operating 

conditions. 

Power Lock is available in four standard 

formats which allow complete hook up 

through thestandard daisy chain principle. 

There are two Source connectors, one 

for panel mounting and one for cable 

ITT 

attachment. These are identified as Panel 

Source and Line Source (Male contacts). 

The other two types are Drain connectors. 

These connectors are identified as Panel 

Drain and Line Drain (Female contacts). 

Maximum current rating (400A) 400A1 

Maximum current rating (660A) 660A! 

Cable range (400A) 

Cable range (660A) _ 

Maximum rated voltage to earth: 

Minimum flashover: 

Max 120mm2, mm 25mm2 (with reducer)] 

Max 240mm2, Min 50mm2 (with reducer)! 

2 kV AC / 3 kV DC! 

9 5 kV DC or AC peak! 

Operating temperature range: 

Insulation resistance: 
-30°C'to +125°C1 

>5 M ohms 1:4500V DC] 

Ingress protection (mated): IP671 

Protection against electrical shock: `IP2X! 

Flammability: 

NRG Sequential Mating System 

A 

robust, space saving NRG Sequential 

Mating System. Presented in a 19 inch 

rack format, it guarantees the correct 

mating for Power lock power distribution 

connectors (ordered seperately). The 

NRG 2U patented cam action ensures the 

proper sequence of Earth, Neutral, Phase 

1, Phase 2 and Phase 3 is adhered to. 

The NRG 2U includes, unlocking and 

locking keys, finger connected contacts 

and has a lid which provides protection 

to IP67. 

Part No. Type 

NRG2U.SL.PDAU400 

NRG2U.SLPSAU400 

118 

Line Drain Panel Drain 

Part No. Colour Part No. Colour 
NLDFT1RS120M40A Red] NPDFT1RLT4 Red; 

NLDFT2WS120M40A White, NPDFT2WLT4 White! 

NLDFT3B13120M40A Blue; NPDFT3BLLT4 Blue 

NLDFTEGNS120M40A Earth' NPDFTEGNLT4 Earth, 

NLDFTNBKS120M40A NPDFTNBKLT4 Black, 

Line Source 

Part No. 

NISI RS120M40A 

NLS2WS120M40A 

NLS3813120M40A 

NLSEGNS120M40A 

Colour 

, Red' 

White' 

Eai-th; 

-'Source] NLSNBKS120M40A , 'Black; 

Panel Source 

Part No. 

NPS1R LT4 

NPS2WLT4 

NPS3BLLT4 

NPSEGNLT4 

NPSNBKLT4 

Colour 

' Red 

White 

Blue, 

Earth] 

" ,Black! 
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Connectors 

Power lock, single pole, 660A, 1000V 
Engineered for high current industrial applications 

NRG Sequential Mating System Line Drain Panel Drain 

ITT 

Part No. Colour Part No. Colour 
NIDET1RS240M4013 Red. NPDFTIRIT6 Red 

NLDFT2WS24011114013 White NPDFT2WLT6 White 
Part No. Type NLDFT3BLS240M408 Blue; NPDFT3BLIT6 

NRG2U.SL.PDAU660 Drain! NLDETEGNS2406/1408 Earth; NPDFTEGNLT6 Earth; 

NRG2U.SLPSAU660 Source! NIDETN8KS240M4013 Black! NPDFTNBKLT6 Black 

Line Source Panel Source 

Part No. Colour Part No. Colour 
NLS1RS240M4013 Red NPS1RLT6 Red 

N152W5240M408 White' NPS2WLT6 White 
4'4 NLS3BLS240M4013 Blue NPS3BLLT6 Blue 

NLSEGNS240M408 Earth NPSEGN LT6 Earth 

L_ NLSNBKS24014408 Black NPSNBKLT6 Black 

Accessories 

Reduction Kit Cotter Pin Release Key 

Part No. Size Part No. Suits Part No. Type 
A00602825 R95 - R70: L/D 500347 Line drain 39005800046 Blue 
A00602831 R95 - R50, US 500348 Lane source LL0023N Black 
A00602840 R95 R35, 

A00602.830 R95- R2S' 

Protective Cap 

Part No. Suits Part No. Suits Part No. Suits Part No. Suits 
PCLS5M40A/S Line Source ; PCPS5 Panel soUrcel PCLD511/140A/S Line &vain PCPDS Pa 01, 

119 
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J & P Richardson Industries Pty Ltd 

7.3 SURGE PROTECTION 

CRITEC -TDS1100-2SR-277 - SURGE DIVERTER 

CRITEC - TDF-10A-240V -10A SURGE FILTER 

CRITEC - DAR-275V - SURGE FILTER ALARM RELAY 

NHP - NV63-FW - SURGE DIVERTER FUSE 

File: C41900 Manual Revision 0 Date: 17/02/2012 
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CRITEC® DDI/DAR/TDS SC 

ODIN Decoupling Inductor/ 
DINLINE Alarm Relay & Surge Counter 

Asia/Australia 
Europe 

Latin America 

Use; for decOUPI.ing:Of spark gaps and,M1.40ys- 
coiirdination of different techhologies,-. 

-35 ihire:hinnel terminals-- accepts- large cableSiie 

63A model top and bottom terminals= 
Ilekible'ihstallatiOn - - - 
The-DINLINE Alarm Relay. (DAR).is used_WithTDF:prodUds 
where ilarrh:tohtacts are required for remote,signaling 

*The -TDS:SC Surge' Counter proiiides-a non-reiettable'record,of 
° the-hurriber:of surges, diyerted 

Decoupling inductors are installed between spark 
gap and MOV protection devices to help ensure 
correct coordination. As the decoupling inductors 
are installed in series with the load, two units are 
available, a compact unit for circuits up to 35A 
and a larger unit for 63A circuits. 

The DAR (DINLINE Alarm Relay) can be connected 
to TDF units to provide potential free change-over 
alarm contacts. The TDS SC (Surge Counter) unit is 

designed to provide visual indication of the 
number of surges registered. It uses a current 

alensformer 
through which the ground conductor 

nnecting to one, or all, of the surge protection 
modules is fed. Current diverted by the operation 
of the surge module, which exceeds a 300A trip 
threshold, will be registered on the counter. 

DDI 35 

DDI 63 

DDI 63 

Model DDI 35 DDI 63 DAR275V TDS SC 

Item Number for Europe 700465 700475 700900 701250 
Nominal Voltage Un - - 20-110V--, 100-240V- - 
System Compatibility(1) - - TN-C, TN-S, TN-C-S & TT 

Max. Cont. Operating Voltage Ur 500V- 200V-- 275V - 

Stand -off Voltage - - 275V - 

Operating Current @ Un - - 20mA - 

Frequency 0 to 60Hz - 

Max. Line Current I, 35A (0 40°C I 63A @ 40°C - - 

Temperature Increase 45° C © max line current (I) - - 

Inductance 7.5pH 15pH - - 

Resistance 4.5m0 1.7m0 - - 

Technology - - CT - trip threshold 300A 8/20 s 

Status - - Red/Green LEDs 

Change-over contact'" 
Maximum count 
9999 Non-resettable 

Dimensions 2 M.90mmx68 mmx36mm 
(3.5" x 2.6' x 1.4°) approx. 

4M.90mmx68mmx72mm 
(3.5" x 2.6' x 2.8") approx. 

2 M. 
90 mm x 68 mm x 36 mm 

(3.5" x 2.6" x 1.4") (excluding CT) 

Weight 0.45 kg (1 Ib) approx. 1 kg (2.2 Ib) approx. 0.2 kg j0.44 Ib) 

Enclosure DIN 43 880, UL94V-0 thermoplastic, IP 20 (NEMA-1) 
Connection 535 mm' (#2AWG) solid 

525 mm' (#4AWG) stranded 
1 mm2 to 6 mma(#18AWG to #10) 

Mounting 35 mm top hat DIN rail 

Back-up Overcurrent Protection 35A I 63A - 
I 
- 

Temperature -40°C to +70°C (-40°F to +158°F) -35°C to +55°C (-31°F to +131°F) 
Humidity 0% to 90% 

ipprovals CE CSA22.2 
C-Tick, AS 3260, CE 

- 

(1) Form C = Change-over contact (Form C dry contact), 400V-/3A 1 mm' to 6 mm' (#18AWG to #10AWG) connecting wire 

40 www.erico.com 
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63mm 

45mm 

ID 000000000000001 

144mm 

Detailed specifications for ERICO's 
TRANSIENT DISCRIMINATING FILTER, TDF-10A SERIES 

Applications 
_ightning transients and surges are a major cause of expensive electronic 
:quipment failure and business disruption. Damage may result in loss of 
:omputers, data commmunications, loss of revenue, and loss of profits. 
[he new Transient Discriminating FilterTm family of TVSS devices offer 
:conomical and reliable protection from power transients with the conven- 
ence of easy installation on 35mm DIN rail mountings. 

[he TDF series has been specifically designed for process control applica- 
ions to protect the switched mode power supply units on devices such as 
'LC controllers, SCADA systems and motor controllers. Units are avail- 
able for 3A, 10A and 20A loads and in a range of clamping voltages 
ncluding 30V, 150V, 275V. The range is intended for use in conjunction 
vith ERICO's Universal Transient Barrier UTB's to provide a coordinated 
approach to protection of both the power and data control circuits. 

[he TDF is a series connected single phase surge filter providing an 
aggregate surge capacity of 50kA (8/2011s) - 20kA L-N & L-G and 10kA 
I-G. The space efficient low pass filter, provides some 65dB of attenua- 
ion to voltage transients. Not only does this reduce the residual let 
hrough voltage, but it helps further reduce the steep rates of rise of volt- 
age and current providing superior protection for sensitive electronic 
:quipment. 

Features 
Compact design fits into most distribution 
boards and motor control centres 

High efficiency filtering - ideal for the 
protection of switched mode power 
supplies from large dv/dt and di/dt transients 

Three modes of protection L-N, L-G, N-G 

35mm DIN rail mount - DIN 43 880 
profile matches common MCB's 

LED indication and opto-isolated output 
for remote status monitoring 

Transient Discriminating Technology 
ensures safe operation during abnormal 
over-voltage events 

UL1449 Edition 2 recognized 

Large 501cA surge capacity provides a 
high level of protection and long operational 
life 

5 year limited warranty 

CO' 
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PROCESS CONTROL TVSS PROTECTION 

SPECIFICATIONS Operation: 
Models available 

Nominal line voltage 
Max Continuous Operating Voltage MCOV 

Max Load Current 
Input frequency 

Earth leakage current 
Protection: 

Max aggregate surge rating 
Protection modes 

Max surge current/mode L-N 
L-G 
N-G 

SPD circuit description 

Filter: 
- Inductor 
Capacitor type 

Attenuation @100kHz L-N 
Performance: 

UL1449 SVR L-N 
ANSI/IEEE C62.41 Cat B3 - 500A ringwave 

Cat CI - 3kA, 8/20gs 
Alarms and Indicators: 

Protection status indication 
Physical Data: 

Dimensions(W x D x H) 
Weight 

Enclosure material 
Connection means 

Wire size 
Mounting method 

Enclosure style 
Environmental rating 

Opearting temperature 
Humidity 

Surface finish 
Warranty 

Test standards: 
Approvals Frequency performance of TDF-10A later 

Surge rated to meet 

TDF-10A-120V 
120VAC/125VDC 
170Vrms 
10A 
50/60Hz 
<0.2mA 

TDF-10A-240V 
240VAC 
340Vrms 

50kA 8/20gs 
L-N, L-G and N-G 
20kA 8/20gs 
20kA 8/20gs 
10kA 8/20gs 
Series low pass LC filter 
Transient Discriminating Technology 
Thermal fusing 

Ferrite cored - - - - 

X & Y grade interference suppression 
polypropylene film 
65dB 

500V 
22V 
262V 

700V 
28V 
481V 

Red LED, On = OK. Opto-isolated output 

144mm x 88mm x x70mm 
750g (approx) 
Flame Retardant UL94V -O 
Screw terminals 
1.0mm2 - 6.0mm2 
DIN T35 Rail 
DIN 43880 
IP20 
-30°C to +55°C 
0-90% 
Spark eroded finish 
5 years 

UL1449 Ed 2, UL1283 recognised, CSA22.2 
C-Tick AS3260 
ANSI/IEEE C62.41 Cat A, Cat B, Cat C 
AS/NZS 1768-1991 Cat A, B, C 

Due to a policy of continual product Part Number Description 
development, specifications are subject to TDF-10A-120V 120V 1 phase, 50kA 8/20gs, 10A series TVSS protector 
change without notice C Copyright 1999 TDF-10A-240V 240V 1 phase, 50kA 8/20gs, 10A series TVSS protector 

Hobart 

Sydney 

Melbourne 

Canberra 

ph:+61 3 8237-3200 
ph:+61 2 9479-8500 
ph:+61 3 9894-2877 
ph:+61 2 6257-3055 

fax+61 3 6273-0399 
fatc+61 2 9980-5092 

fax+61 3 9894-3216 
fac+61 2 6257-3127 

Adelaide ph:+61 8 8366-6555 
Perth ph:+61 8 9358-1233 
Singapore ph:+ 65-763-2477 
Thailand ph:+ 682 627-9037-8 

fax +61 8 83666556 
fax:+61 8 9358-1404 
fax:* 65 763-2397 

fax:+662 627-9168 

ERICO's coordinated approach to facility protection - CADWELD, CRITEC, ERITECH www.erico.com 

G. 

72. 
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CRITEC® TDS1100 
TDS Surge Diverted 

TDS1100 Series 

Surges and voltage transients are a major cause of expensive electronic equipment 
failure and business disruption. Damage may result in the loss of capital outlays, 
such as computers and communications equipment, as well as consequential loss 
of revenue and profits due to unscheduled system down-time. 

The TDS1100 series of surge suppressors provide economical and reliable protection 
from voltage transients on power distribution systems. They are conveniently 
packaged for easy installation on 35 mm DIN rail within main distribution 
panelboards. 

CRITEC® TD technology helps ensure reliable and continued operation during 
sustained and abnormal over-voltage events. Internal thermal disconnect devices 
help ensure safe or at end-of-life. A visual indicator flag provides user-feedback 
in the event of such operation. As standard, the TDS1100 provides a set of 
voltage-free contacts for remote signaling that maintenance is due. 

The convenient plug-in module, and separate base design, facilitates replacement 
of a failed surge module without needing to undo installation wiring. 

ERICE1 
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ERITECH' CRITEC® TDS1100 
TDS Surge Diverter 

TDS1100 Series 

Model 
Nominal Voltage Un 

Max Ciiiit. Operaling_Voitage Uc 

Stand off Voltage 
--..,-, - - 

ieguency, 
Short Circuit Current Rating Isc 

TDS11002SR150 I TDS11002511240 I TDS11002SR277 
120-150V- 220-240V-- 240-277V- 

T05110025R560 
480-560V- 

17bv- 275V- .320V- 
. 

240V- 440V- 480V- 
0 - 1001-12,, _.-. 
2SI<AIC 

610V:- 
700 \l- 

Reguired Back-up Ft.Ae 125A'gL, if supply > 100A 
technology Used 

Protection 
Maximum Discharge Current 'max 

NI9T1PLbg 1.1744!: c;ikki1fgj 
Protection Modes 
Voltage ProteCiiphS.Levelpp, 9 3k0^, 

Voltage Protection Level Up @ 20kA 
-Alarms and Indicators 

Status Indication 

Physical Data it..1iiw41k, 

Dimensions 
Rio 

ID with thermal disconnect 

100kA 8/20ps 
7 50k-A8724s itbkr!Ca/20 

. ..... - -- 
lz40kA.8/20ps 

Single mode (L-6, L -N or N-G) 

<7!:,50., ";-700V < 800V 
< 650 < 1000 < 1.1kV 

Mechanical flag / remote contacts 
Change-over, 250V- / 0.5A, max 1.5 mm e (#14AWG) terminals 

4-clik3 dicai :4 aNiiiiiiikV 
2 modules wide, 90 mm x 68 mm x 35 mm 
0 24 ki4prox. 
DIN 43 880, UL94V-0 thermoplastic, IP 20 (NEMA-1) 

I 4OICA8/2bps 

< 1.6kV 
< 2kV 

Weight 
Enclosure 

Connection 

ounting 

_.,-....______ --.,-- 
35 mm2(#2AWG) 

_ _ 
solid 

525 mini (#4AVVG) stranded 
35 mm top hat DIN rail 

rnperature 
Humidity 
Test Standards ' ' 4. :,- 

Approvals 
, 

, Surge Rated to Meet 

..lkt*iiiii%ia 

-40°C to ±801C,f-40°F to +176°F) 
0 to 90% 

IN 1:4 ..ZSZA :trair,141,162AiniiiiirAiadairkSeallIMMNIalig411111M 
CE, IECTM 61643-1, UL° 1449 Pending 
IEC 61643 -1 'tiais l and II - 

ANSI/IEEE C62.41-1991 Cat A, Cat B, Cat C 

Ordering Information 

PART NUMBER DESCRIPTION 

TDS1102SR150 

TDS1102SR240 

TDS1102SR277 

TD S5 1 0 2 SAS76 0 

TDS150150M 

TDS150240M 

TDS150277M 

IDS1S0560y 

TDS Surge Diverter, Uc 170V, In 50kA, max 100kA, Remote 

TDS:;Syrge.piteri. 275V,'In40kA, Imax 19010,:Aernc/te 

TDS Surge Diverter, Uc 320V, In 40kA, 'max 100kA, Remote 

TDS 46kA,)rnaZIOok'A:lieWOie 

150V Replacement Surge Module 

240V Replacement Surge Module 

277V Replacement Surge Module 

56.0V: Rep lace rneot rg e ,MOO u le 

Due to a policy of continual product development, specifications are subject to change without notice. 

WARNING 
ERICO products shall be installed and used only as indicated in ERICO's product instruction sheets and training materials. Instruction sheets are available at www.erico.com and from your ERICO 
customer service representative. Improper installation, misuse, misapplication or other failure to completely follow ERICO's instructions and warnings may cause product malfunction, property 
damage, serious bodily injury and death. 

IEC is a registered service mark of Independent Electrical Contractors, Inc. 

a registered trademark of The Underwriters Laboratories, Inc. 

yright 02006 ERICO International Corporation. All rights reserved. 

CADDY, CADWELD, CRITEC, ERICO, ERITECH, ERIFLEX, and LENTON are registered trademarks of ERICO International Corporation. 

www.erico.com I 
E5555 E1711706ENWW 004W86 
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J & P Richardson Industries Pty Ltd 

7.4 SWITCHES / INDICATORS / PUSHBUTTONS 

KRAUS AND NAIMER -CAD11-A720-FT2-600-F7S8 - STATION LOCAL/ 
REMOTE SWITCH 

SPRECHER AND SCHUH - D7P-LSM22-PX10 - MODE SWITCH 

CAMSCO - SM202 - MIRCO DOOR SWITCHES 

CROMPTON INSTRUMENTS - 244-01KG-HG-IP-SR 4-20mA - WET WELL 
LEVEL INDICATOR 

TERASAKI - MTSS2PE12533 - MANUAL TRANSFER SWITCH 

SPRECHER & SCHUH - D7P-F301-PX10 - PUMP START PUSHBUTTON 

SPRECHER & SCHUH - D7P-F402-PX01 - PUMP STOP PUSHBUTTON 

SPRECHER & SCHUH D7P-MT34-PX02S - PUMP EMERGENCY STOP 
PUSHBUTTON 

SPRECEHR & SCHUH - D7P-F6-PX10 - PUMP RESET PUSHBUTTON 

File: C41900 Manual Revision 0 Date: 17/02/2012 
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Construction Data 

The load switches of the C, CA, CAD and CL-series offer a solution for 
most cam switch applications. Different contact designs, contact materials 
and terminals allow for their use as control switches, instrumentation 
switches and motor control switches, as well as in electronic circuitry 
and in aggressive environments according to IEC 60947-3 and 
VDE 0660 part 107. 

The stage is the basis for all switches and can be supplied with a maxi- 
mum of 2 contacts. The terminals are accessible from the side. CA and 
CAD switches are supplied with open terminals to facilitate wiring and 
are protected against accidental finger contact according to EN 50274, 
VDE 0660 part 514 and BGV A3. Captive plus-minus terminal screws 
and integrated screwdriver guides also reduce wiring. 

The switches of the new CL-series are supplied with rust-free and acid- 
resisting IDC terminals (Insulation Displacement Connection) instead of 
screw type terminals. The stripping or preparation of the insulation is no 
longer required. Eliminate errors due to i.e., stripped end of the conductor 
too long or too short, incorrect sleeves used, sleeves crimped incorrectly 
or wrong crimping tool is used, terminal screws not tightened properly etc. 
The CL switches reduce installation time by 60 %-70 % compared to the 
screw type terminals. This translates to significant cost savings. For 
connecting 2 conductors to a terminal an additicinal screw terminal with 
plus-minus screw is available. 

If a positive manual operation or a higher DC rating is required, many of 
these switches can be fitted with a snap action latching mechanism - 
suffix ,,S" - to the switch type. 

The cam-operated switches L350-L2000 are continuous current rated 
for off-load switching. They may be used to switch resistive or low 
inductive loads. 

Special Contact Systems 

CA4/CA4-1 

High contact reliability by multiple 
cross-point contacts, electronic com- 
patible, CA4 with 1 p and CA4-1 with 
35 p gold plating. 

CAD11/CAD12 

H-bridge with cross-wire" contact 
system, high contact reliability also at 
lower voltages. CAD11 with gold-plated 
contacts, CAD12 with silver contact. 

Type Size Possible Switching 
Angles 

Max. No. of 
Stages 

CA4, CA4-1 SOO 30°, 45°, 60°, 90° 9 
CL4 S00 30°, 45°, 60°, 90° 8 
CA10-CA25 SO 30°, 45°, 60°, 90° 12 
CA10S-CA25S SO 60° on request 
CAD11, CAD12 SO 30°, 45°, 60°, 90° 12 
CL10 SO 30°, 45°, 60°, 90° 10 
CA10B-CA25B S1 30°, 45°, 60°, 90° 12 
C26, C32, C42 S1 20°, 30°, 45°, 60°, 90° 12 
C26S, C32S, C42S S1 60° on request 
C43, C80, C125 S2 20°, 30°, 45°, 60°, 90° 12 
C315 S3 20°, 30°, 45°, 60°, 90° 12 
L350/51, L630/31, S2 30°, 45°, 60°, 90° 12 

1/L1000/01, L1250/51 
L400, L600, L800, S3 30°, 45°, 60°, 90° 12 
L1200, L1600, L2000 

2 

CL Switches 

CA and CAD Switches 

C Switches 

L Switches 

Above illustrates the standard terminal 
positions. 
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Nominal Ratings 

Switch Size 

SOO 

SO 

S1 

S2 

S3 

030 
1.18-so 

0 48 
1.89-sq 

0 

0 64 
2.52"sq 

1 

o 0 

o 88 
3.46-sq 

G 

- . +. -. -.- 

G 

0 130 

5.12-sq 

e 0 

,-;cAito 

:97A1) 

,CAD12: 
4:16 

bAioo 
CA11B 

,,cA2oa 
CA258: 

:C4/6 

bao 
C125 
L350 , 

L351 S; 
4,6*, 
F 

w 
t L1001, 

112S1';- 

C3162 
L400 
000 
1..800 

200 
60C 

According to IEC 60947-3NDE 0660 part 107 
Insulation 
Voltage' 
U1 

V 

Thermal 
Current 
I f 11, 

A 

Motor Rating 
3 x 380 V-440 V 

AC-23 
kW 

AC-3 
kW 

440 10 3 2,2 
440 10 3 2,2 
440 10 3 2,2 

690 20 7,5 5,5 
690 20 7,5 5,5 
690 25 11 7,5 
690 32 15 11. 
600 6 
600 6 
690 20 7,5 5,5 

690 20 7,5 5,5 
690 20 7,5 5,5 
690 25 11 7,5 
690 32 15 11 

690 32 15 11 

690 50 22 15 
690 63 30 18,5 

690 63 30 18,5 
690 115 45 30 
690 150 75 37 
690 350 90 37 
690 350 90 37 
690 6302 90 37 
690 6302 90 37 
690 10002 90 37 
690 10002 90 37 
690 12502 90 37 
690 12502 90 37 

690 315 132 55 
1000 315 132 55 
690 500 132 55 
690 8002 132 55 
690 11002 132 55 
690 14502 132 55 
690 19002 132 55 
690 24002 132 55 

For further technical details, refer to pages 40-43. 
To furnish with gold contacts and quick connects see page 4. 

'Valid for lines with grounded common neutral termination, overvoltage category III, pollution degree 3. Values for other supply systems 
on request. 2Ambient temperature 35 °C max. 3Additional switch functions on request. 3 
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How to order 
Disconnectors and Main Switches according to IEC 60947-3 see Catalog 500 

Three types of data (shown below) are required for ordering Blue Line cam-operated switches. Code numbers for ordering are 
shown in this catalog. 

1. Type of Switch 

The type of switch required may be 
easily selected by referring to the table 
on page 3 which shows the thermal 
current, power rating and dimensions 
of each switch. For further technical 
details, refer to pages 40-43. Variations 
of contacts and terminals are shown 
below. 

2. Switch Function 

The code numbers for standard switches 
shown on pages 6-28 indicate the switch 
function, escutcheon plate, handle and 
any optional extras. 

Additional coding to modify type and 
color of handle and escutcheon plate is 
explained below. 

3. Type of Mounting 

Types of mounting are shown on pages 
29-35. Catalog 101 describes enclosures 
and optional extras. 

Specify the mounting code to indicate 
required mounting. 

Type of Switch 

Extending the switch type coding the following combinations will define: 

Amendment 

-1 

X 

S 

R 

Definition 

with gold contacts' 
with quick connects 
SO switches with latching mechanism size S1 

S1 switches with latching mechanism size S2 
with lockout-relay w/o manual release for std. sw. 
with lockout-relay with manual release for std. sw. 
with power failure release 

with power failure release and trip-free release 
with snap action 

with spring return latching mechanism 

Example: Coding for switch type CA10 with gold contacts is CA10-1. 

Modification of Switches 

For switch types 

CA10, CA11, CA10B, CA11B 
CA4 
CA10, CA11, CA20, CA25, CAD12 
C26, C32 
CA10, C26, C32, C42 
CA10, C26, C32, C42 
CA10, CA11, CA20, CA25, CAD12, C26, 
C32, C42 
CA10, CA11, CA20 
CA10, CA11, CA20, CA25, C26, C32, 
C42 with 60° switching 
CA10 

The part number for switch function and options may be modified in cases where items are required other than standard. The 
modification may involve the escutcheon plate inscription, color combination of escutcheon plate and handle, type of escutcheon 
plate and handle or the optional extra. 

Switch Size Escutcheon 
Plate Frame 

Handle Escutcheon 
Plate Backing 

Escutcheon 
Plate Lettering 

Ygoaliti- 
!Number, 

SO, S1, S2, S3 electro-gray electro-gray brushed alu black -100 
. 

SO, Si, S2, S3 electro-gray electro-gray black mat silver -500; 

S00, SO, S1, S2, S3 black black brushed alu black - 

SOO, SO, S1, S2, S3 black black black mat silver - 

4 
'Technical data on request. 
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How to order 

Modification of Switches 

Color combinations of escutcheon plate and handle 

The standard switch consists of a transparent escutcheon plate with brushed aluminum backing and black inscription. The 
escutcheon plate frame is black as well as the handle. Page 4 shows further color combinations of escutcheon plate and handle 
which are available. The appropriate dash number must be substituted in the switch function coding to specify other color 
combinations as required. 

Example: The complete coding for switch type CA10 with a 3 pole ON/OFF switch function, electro-gray handle and electro-gray 
escutcheon plate frame with brushed aluminum backing and black inscription which reads 0-1 is as follows: CA10 A202-100 E. 

The following is a list of special programs for escutcheon plate and handle combinations. They may be obtained by specifying 
any one of the following two (2) digit dash numbers as a part of the overall dash number. It is still necessary to prefix these two 
digit numbers with the first digit which represents the color combination desired. 

Special programs for escutcheon plate and handle combinations 

-000 = without escutcheon plate, without handle - .09 = with P-handle 
- .01 = without escutcheon plate - .10 = escutcheon plate with frame and fixation ring only 
- .02 = without handle (if using switches with single hole mounting: - .16) 
- .03 = with square escutcheon plate without lettering - .11 = without escutcheon plate, but with handle 
- .04 = with rectangular escutcheon plate without lettering bearing plate 
- .05 = with square escutcheon plate without lettering and 

without handle 
- .12 = with yellow escutcheon plate backing and 

red handle 
- .06 = with rectangular escutcheon plate without lettering - .14 = with B-handle 

and without handle - .16 = escutcheon plate with frame and fixation ring only, 
- .07 = standard escutcheon plate, without lettering if using switches with single hole mounting 

on rectangular section - .17 = standard escutcheon plate and rectangular add-on 
- .08 = with F-handle escutcheon plate, if using switches with single hole 

mounting FT2 
Example: The complete coding for switch type CA10 with a 3 pole ON/OFF switch function with electro-gray escutcheon plate 
frame, square escutcheon plate without lettering, brushed aluminum plate backing and electro-gray handle reads as follows: 
CA10 A202-103 E. 

Handles, Escutcheon Plates and Optional Extras 

The handles for standard switches shown on pages 6-28 are suitable for mounting units with four hole mounting. Alternative 
types of handles available are illustrated on pages 29-35. 
When a handle, escutcheon plate or optional extra is required but not covered by the dash number, the code number for the 
selected component should be entered separately. A comprehensive range of available standard escutcheon plates is illustrated 
on pages 36 and 37. Non-standard or special escutcheon plate engravings are available at extra cost. 
The large number of optional extras and enclosures is covered in Catalog 101. 

Switch Size 

Blue Line switches are available in sizes SOO, SO, S1, S2 and S3. These size codes indicate the dimensions of the mounting, the 
escutcheon plate and the handle, as well as the size of optional devices and enclosures. 
Page 3 lists these sizes and the various switch types they include. 

Ordering of Special Switches and Escutcheon Plates 

When ordering special switches and escutcheon 
plates it is advisable to use our order form, as 
illustrated. The customer's requirements are 
shown in blue as an example. 

For technical reasons, it may not be possible to 
follow the sequence of contacts requested by 
the customer. The final contact development 
which is sent with every switch will show the 
customer's original terminal markings. 

Order forms are available on request. 

ESCUTCHEON PLATE 

MOTOR 1 

11111111111111111111111 

POSMONS 

0 X 

A 

C 

5 

Axis PlaceLarapinta SPS SP315 Electrical Switchboard OM Manual

Q-Pulse Id TMS775 Active 29/01/2014 Page 210 of 540



Switch Function and Configuration C, CA, CAD, CL Switches 

Function Escutch. 
Plate 

Type/Handle 
CA4 CAD.. 
CA4-1 CA10- CA10B- C26- 
CL4 CA25 CA25B C315 

CLIO 

Code Stages Connection Diagram 

Double-throw Switches without OFF" 60° Switching 

1 pole 
2 pole 
3 pole 
4 pole 
4 pole 
5 pole 
6 pole 

7 pole 
8 pole 
8 pole 
9 pole 

10 pole 
11 pole 
12 pole 

/ 

1 pole preclose 6°3 

2 pole preclose 6°3 

c 
0 
0 
0 
0 
0 
0 

o 
0 
0 
02 

igi 
0 
61 
0 
0 
63 
0 
GIG) 
0 
0 
0 
0 
04 
04 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

cAall 
0 
0 
0 
0 
0 
Ig;3 

A220-600 
°A221-600 
A222-600 
A223:600 
A673;600 
7/469600' 
A3707600 

,.';',,:: 
=600 

A372,600` 
A972-600 
A373-600 
A V . 4 ; 4 0 0 : 
4375;60 
A376:-600 

¢ 

1 

2 
3 
4 
4 
5 
6 

7 
8 
8 
9 

_ 1 0 
11 

12 

1 59 13 1 59 13 

1\1 1\1 .,I; 1\7 1\1 1\1 1\1' 1\7 

2 11 10 14 2 8 10 14 

14 pole 4 pole 1 pole preclose 6° 

1 5 3 7 9 13 11 15 17 19 

J\ I J\ 1\ 1 1\1 1),1 

2 4 10 12 18 

5 pole 

1 5 3 7 9 13 11 15 17 21 19 23 25 27 

1/41 1\1 /\ 1 y 1 

1\1 /\ 1 

1 

2 4 10 12 18 20 29 

6 and 7 pole 

1 5 3 7 9 13 11 15 17 21 19 23 25 29 27 31 9315 

1 \ 1 ' \ 1 1 \ 1 ' Y 1 \ 1 1\ 1 1 \ 1 1\ 1 

2 4 10 12 111 20 ZB 28 34 

8 and 9 pole 

1 t 111 115 11,7 211 y 25 219 3L1 

1\ ) 
2 4 10 12 18 20 28 ze 

8 pole 2 pole preclose 6° 

, L\ Y\ TV 2119297529 2791 

1 I I 1 91 7 I T3 " T 11 

1 4 10 12 IS 20 IS n 34 38 42 

10 and 11 pole 

Y Y 

uI sn a 

\ 
2 10 II II SO 51 51 34 35 42 a 

12 pole 

0 ,1 
v 

Double-throw Switches without OFF" with electrically isolated contacts 

1 pole 
2 pole 
3 pole 
4 pole 
4 pole 1 pole preclose 6°3 

0 
S1 

to 
0 
0 

0 
c 
c 
c 
0 

0 
c 
0 
0 
0 

0 
c 
c 
0 
0 

A720-600 
A721-600 
A722600 
A723-600 
A973-600 

1 

2 
3 
4 
4 

7 5 5 

)1 l)\ 
2 4 4 

, 2 5 

1 
1\\ 

1 1\ 

I 4 1 

5 5 7, 'a 15 

\I j)* t I) t 1-4 pole 
5 10 II 14 IS 

7 1 II 13 15 

1 1\ \ 1 4 pole 1 pole 
preclose 6° 

1 10 II 14 IS 

, 2 

V 

1 pole with spring return 0 0 0 0 A796-606' 1 1 

I \ 7 
2 4 

1 pole with spring return 

1 2 

k 

Double-throw Switches without OFF" 30° Switch ng 

1 pole 
2 pole 
3 pole 
4 pole 

0 
0 
0 
0 

Al 26.;606.' 
A121=606 
A122 -600 
iy10-600 

1 . 

2 
3 
4 

1 3 5 7 9 11 13 15 

I\ 1 1\1 Iii y 
1-4 pole 

2 8 10 14 

, i 

k 

1 pole with spring return 
2 pole with spring return 
3 pole with spring return 

/ 1 pole with spring return 
2 pole with spring return 
3 pole with spring return 

0 
o 
0 

0 
0 
0 

0 
0 
01 

Cr 
Ta 
V' 

0 
o 
0 

V 
Cr/4 V 

0 
o 
0 

V 
Cr 
Cr 

A295-600 
A296=600 
A297-600" 

A295-620 
'A296:620' 
A297-620, 

4 ,'N 1 'L 

1 

2 
3 

1 

2 
3 

1 3 5 7 9 11 

1-3 pole 
V V V 

2 11 10 

,2 
k 

off. 
k 

snot available for switch type CA25 2not available for switch type CL4 3for use in a three phase four-wire system with switched neutral 
8 4not available for switch type CLIO 
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Mounting C, CA, CAD, CL Switches 

Single Hole Mounting Terminals 
rotated 90° 

,4.- ,,.:4' 
,_covaei, 
:,/,-,, .,,I,k 

,g;/,,JA 
14,/,'': 

CA4 
CM-1 
CL4 

CAD.. 
CA10- 
CA25 
CLIO 

With locking nut and shaft seal, protection IP 66 

Without escutcheon plate 

-"'' ;' 
r 

- - -,--,- 

FS1 r, ' 

FS-i-8/,, 

mm 

16/22 
16/22 

mm 

FT1.': 22 
.FT1I-V,;:, 22 

44 FT3',', . 22/30 

I FT34, 22/30 

With square escutcheon plate FS2 .-,,..' 16/22 
41 05 F52-Y.: :' 16/22 
At 

FT2 22 

FT2-y: 22 

FT4 22/30 
FT4-V : 22/30 

.,- 

FS4 ' ' 16/22 With rectangular escutcheon plate 

al Of 
'FS4-V ' 16/22 

With size Si escutcheon plate and heavy duty latching FH3 -, : 22 
' F1-1341.,, 22 

,.. 

. 
. 

Mounting key for locking nut 3d0T17009 

32 
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11:Ehrehu her+ 

AIM 

D7PMT44PX01 

D7DMT44X01 

D71YM1 

D71MM1 

D7 Emergency stop operators 22.5 mm 
Complete 

Emergency stop operators 

IP 66 

Choice of "Auto Break" or standard normally closed contacts 

Extra security key release 

Complies with AS/NZS 3947.5.5:2000 

Pushbutton & Key operated types 
Plastic body 

Description Contact Cat. No. 

rzW 

Dimensions in (mm) 

Metal body 
Price $ Cat. No. Price 

Twist To Reset/Standard contact blocks 
s: 

30 mm Operator 'EQP-MT3449(01 82.50 ,',D7M-MT3,4;MX0li 

40 mm Operator_ =:;$86-.136 Pihi1:Icif44 :mi61 '94:60 
Key To Reset/Standard contact blocks --1- D7MIC4 41 ^124:00 D7M= MIC44 =MX01° 167:00= 

40 mm Operator r, 
40 mm Operator 1,,P,,M1*.4:417,91A 10 6.b kb,,m441:4*Micoitt 115.0 

Monolithic eco-emergency stop operators 

Complete one-piece thermoplastic operators with 40 mm red mushroom head and 
non-removable contacts 

Non-illuminated, push-pull and 'twist to release' mechanism in one operation 

Trigger action anti-tease operation MA MU 

Emergency stop operator Z) 

Description Cat. No. Price $ 

Emergency stop operator with 1 N/C contact 

Emergency stop operator with 2 N/C contacts 

Emergency stop operator with 1 N/O and 1 N/C contacts 

: 59.00 

ko7DIM7441102; 69, , .50: 

tfiof6ti I 

Enclosed emergency stop operators 

Modern low profile enclosures 

Metric cable entry knockout M16/20 mm 

Description Contact Cat. No. Price $ 

Plastic enclosures with emergency stop "Twist To Reset" operator 

Yellow enclosure 40 mm plastic operator 

Metal enclosures with emergency stop "Twist To Reset" operator 

Grey enclosure 40 mm metal operator 

D7r1YM1 ,4,150:00 

190:00 

Notes: ') Yellow metal enclosure also available. Contact NHP. 

') Refer page 2 - 52 for technical infomation. 

Price Schedule 'A2' 
2 - 4 GST not included 
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lahruher+ 
D7 Emergency stop operators 22.5 mm 
Components 

Protection class IP 66 

Individually packaged 

3 part ordering 

D7P-MT44 

111 Mushroom operators 

Description 

Non- 
illuminated 
Plastic 
Cat. No. 

Operator head 

Non- 
illuminated 
Metal 

Price $ Cat. No. 

Coupling plate Contact Blocks 

Illuminated Illuminated 
Plastic Metal 

Price $ Cat. No. ') Price $ Cat. No. ') Price 

30 mm Red operator I.P,:`14T34,:. 6i.00 .07M-MT34 -74..50 r .--1 

40 mm Red operator D7P -1444 70:50,;t07M4,4f4q 75.00 107P-1.1444,,.:790.00 0721:MT, .50. 
60 mm Red operator 1:174;4464 ..; 79.06;''07M44i6V 82.50 07I)-1464110.00- 111'07K-LMT 4', 1:18100 
40 mm Red operator 1:Fl-Mg4.4',.- 413.00 0704k44 t, 124.00 - . >= - - 

D7ALP 

D7-X01 

D7PX10 

El Coupling plates 

Description Cat. No. Price $ 

Plastic coupling plate " :4:60 
Metal coupling plate 

, - 0:50- 

aContact blocks 

Description 
Operator 
Colour Contacts 

Panel 
Mount 
Cat. No. 

DIN/Base 
Mount 

Price $ Cat. No. Price 

Normally closed contact block Red 1 N/C 47401W11:14301 ,D3107 1372 

Normally closed contact block with 

spring clamp terminals 

Red 1 N/C `10-001 :19-;- 16.80 : 137-00Y 
- 

' ? ',. 
=4: 

.. 
' ' ' 

4, ..: 
1840 

Normally closed late break Brown N/C L.B. Ri7401L47:45.40 't.D7 iiiii01 L 2,46.80 
Normally closed early break Brown N/C E.B. 5 z - x i i i k E i 9;. 4 0 ;',07,7,8X0111,4, 16.80 
Normally closed low voltage 

(Quadfurcated gold contacts) 

Blue 1 N/C - D7 -X019 '- *20' 0:740(01V4. 2749, 

Dual circuit 2 normally closed 2) Red 2 N/C 04,4420:;,27.4fre:0; 
"Auto break" safety contact block for 

emergency stop operators 2) 

Yellow 1 N/C 

safety 

DiJiMi: :',i-2.00 
:ro:;`:` ,:!.. 

,k 

;- 

+ U Combined contact block and coupling plate 

Description 

1 N/0 contact block + coupling plate 

1 N/C contact block + coupling plate 

1 N/0 and 1 N/C contact block + coupling plate 

Screw Cap 

Cat. No. 

Metal 
Screw Cap 

Price $ Cat. No. Price $ 

41iPX4VOL:46.80t 0)14-X10).r:i, 19.60 

M7FitiVe.: 16.80 ,1,419:60" 

28,60 32:00 

Notes: ') For LED 2 lamps refer 2 - 33. 
') Dual circuit and 'Auto Break' cannot be mounted in D7 low profile enclosures. 
For Accessories refer 2 - 34. 

Available on indent only. 

Price Schedule 'A2' 

GST not included 2 - 5 
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lower+ 

D7M-F301-MX10 

D7M-F4-MX01 

D7P-E402-PX01 

k. 

D70E4X01 

D7 Non-illuminated momentary pushbuttons 22.5 mm 
Complete 

Metal or plastic options 

Improved momentary action for fast response 

Low mounting depth from panel 

Protection class IP 66 

Laser etched markings for improved abrasion resistance 

Flush pushbuttons 1) 

Description Contact 
Plastic body 
Cat. No. 

Dimensions in (mm) 

Metal body 
Price $ Cat. No. Price $ 

With Green insert 1 N/O 0:71q3=P),(110 .?', ''34.00 1), Ii7 M43.1.MXittY::1,1: 3 8.001 

With Red insert 1 N/C r*51i7,1i:i4:Piiii?,°' 3400 i07i44,i4-4444: -!--- 39 .io 
With Blue insert - 1 N/O jA),'7,0461,7002:- ' 34;64 p7,m4,F000, r f -39.56 
With Green insert labelled "Starr 1 N/O ' 0300X10i -if.iio cr7m,p014iic10, 3 42.60 

With Red insert labelled "Stop" 1 N/C D:7P1402:=,,PX011 _ =37.00 D7Mft,F4'02iM) l015 42.001 
With Blue insert labelled "Reset" 1 N/0 0.7fiF6071:110 - 38.00 Mit.f1,6071:MX10: ;'41.001 

Extended pushbuttons 1) 

Plastic body 

- Mi 

Dimensions in (mm) 

Metal body 
Description Contact Cat. No. Price $ Cat. No. Price $ 

With Red insert labelled "stop" 1 N/C 11727E4027pX01, 40.00 D7,14-E402-MX01 43.001 

Monolithic pushbuttons 

1 N/O 
Contact 
Cat. No. Description 

1 N/C 
Contact 

Price $ Cat. No. 

1 N/0 1 N/C 
Contact 

Price Cat. No. Price 

Rush Green ,i770-F310,;;;"'i ' 24.00 .:, - t!:07DF3X11 '''4 1 - 38.001; 

Rush Red .7:5!. ',;,.4,151,.! ;,,,,,,i- ,r ' - CrdiEltddi':;4;,. 24.001", D7Dg4iti1J; , , 38.001 

Rush Blue olggiiiifial 17-.f24.00144q4,71,,,:, -- -;'Rii40,6ilit;," _ 38:00 
Rush Black -Iiii7F2),(1i4;:rf, ''5. ' 24.00 V,Fiiih2X01:1.,o,i, 24.00 rt17Di2ii1 : 38.001 

Extended Red = -4:004* ir,14.1: ' 24:ob iipti:ft:,*i. 1.i 40.56 

Flush Extended 

Notes: 1) Extra contact blocks refer page 2 - 32. 

Price Schedule 'A2' 
2 - 6 GST not included 
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11 
sprecher+ 
schuh 

D7ML-F5 

D7 Flush type momentary pushbuttons 22.5 mm 
Components 

Protection class IP 66 

IIIIOperators with flush inserts 

Description 

Operator only - no insert 

Operator with White / Clear insert 

Black insert 

Green insert 

Red insert 

Amber insert') 

Yellow insert 

Blue insert 

Green 'Start' insert 2) 

Green 'I' insert') 

Red 'STOP' insert') 

Red '0' insert') 

Black insert') 

Non- Non- 
illuminated illuminated 
Plastic Metal 
Cat. No. Price $ Cat. No. 

hD7P;f9 , 14:00 ''1..,07M-F9 

Illuminated Illuminated 
Plastic Metal 

Price $ Cat. No. 1)4) Price $ Cat. No. 14) Price $ 

14.40 f:D7PL:iT ';r75106,A)7Ml.'2F97A: iiiii 
4Iiii4t,..., ,:.citi.i.ts kiiiiM4144.417:801(1)** 034 iii,a0 riiiiiii4ili,;,4 i, c.i".itil 

, 7'07 V fifF, I'411°4-0 :."Iiritefi,i'li.iM':',1fleri t414' -iAt l'':"II!' "kit,i 
,) ,07043,;;: %14.06 *:. :0'71;143' .`i 17.201 D7PL41f0 -26.00 f..:,07ML43'. , :: ,.30.00] 
'10704Z'l Te:66 : % .'.'Sti7741.14t,. °%7.01i7ill#W1 fi6.00!-67:1010,411 ., 301:$01 

- : ' ' - = D7Pl.40'i' 27.00: D7ML-F0 . ] 30:00 , .. 

.,0.7041t5t-1 i14190: 40:04544,47-801°D7PL'44\: l* F6;-' 'i,Z6 , lbAirrbri% i7.8`61. D7PI.46 
D7P-F301 

DTPZ F301 ; ALI** i ',,Aittilfiili, ?1:36910,:, 

rbi,04366 TiT7 rior,15:7*30rc.20:461.:.' 

,, 1)7P-f402 14.00 ',, :, 0704442. 20.60 

j7Pi:F:405 ',..113i0 cif0/14:' K40:4r 20.60Z-',4*°, 

I: 'D7P-F208" 1720: . 07:042001.: 20.60 >' = 

24:00 U7ML4F5p 30.50 

77.40 liTt4i146'!:.1%, 30S0 

D7ALP 

D7-X10 

D7PX10 

113 Coupling plates 

Description Cat. No. Price $ 

Plastic coupling plate D7 -ALP? 4.561 

Metal coupling plate 07-AL .6.50 

UContact blocks 5) 

Description 
Operator 
Colour Contact 

Panel 
Mount 
Cat. No. 

DIN/Base 
Mount 

Price $ Cat. No. Price 

Normally open contact block Green 1 N/0 nto.t.,!., 11;80 074X10. x 13.2'0 

Normally closed contact block Red 1 N/C D7461 ,11.80; 07.411iC0V a 13.201 

Normally open early make Green N/C E.M. D79(10E 45.40 D74340g a 16:80` 

Normally closed late break Brown N/C L.B. '137-i0ir 15.401 D741i0.11.1' ' 16.801 

+ 113 Combined coupling plate and contact block 

Description 

1 N/O contact block + coupling plate 

1 N/C contact block + coupling plate 

1 N/O and 1 N/C contact block + coupling plate 

Metal 
Screw Cap Screw Cap 
Cat. No. Price $ Cat. No. Price $ 

16.80 :13671.1X10;N 19.60 
[1:47140:1Wati'if18;80 Na.7141i01 

28:60 lifoo 
Notes: ') 

3) 

Price Schedule 'A2' 

Additional engraved inserts available separately, refer page 2 - 41. 
Laser engraved inserts supplied as a kit of two parts, i.e. operator and insert. 
For optimum amber illumination it is recommended that yellow LED is specified. 
Lamps & LED refer 2 - 33. 

I) Extra contact blocks refer 2 - 32. 

Accessories refer 2 - 34. 

Available on indent only. 

2 - 8 GST not included 
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liZirehler+ 
D7 Short lever type 2-position selector 
switch 22.5 mm 
Components 

Protection class IP 66 

D7P-LSM26 

Operators with levers 1)3) 

Description 

2 

Non-illuminated Non-illuminated Illuminated 
Plastic Metal Plastic 
Cat. No. Price S Cat. No. Price $ Cat. No. ') 

Illuminated 
Metal 

Price $ Cat. No.') Price $ 

V1 D7131 22 Maintained stayput 60° O `31.50. DiM -SM22 D7P -LSM2 ';:38.0O,f87M -6M2 

V1 
0714SX22; Spring return from right 60° 

0 

D7ALP 

D7-X10 

D7PX10 

:14.00` 738.66 

Contact development table 

Contact type 
Mounting 
position on 
latch 

N/0 All slots 0 X 

N/C All slots X 0 

El Coupling plates 

Description 

X = Closed 
0 = Open 

Cat. No. Price $ 

Plastic coupling plate 

Metal coupling plate 

111 Contact blocks 2) 

Description 
Operator 
Colour Contact Cat. No. Price $ Cat. No. Price $ 

Normally open contact block Green 

Normally closed contact block Red 

1 N/0 0-71,:i101 '17:: -11:ifoft14,,,iiiiii 13.201 

1 N/C .0,4c61.±. T'51318eo7,`iial..... :201 

Combined coupling plate and contact block 

Description 

1 N/0 contact block + coupling plate 

1 N/C contact block + coupling plate 

1 N/0 and 1 N/C contact block + coupling plate 

Screw Cap 

Cat. No. 

b7PX10 VgiaolliiiiXi044,t ;14;601 

OeXiiit 16.00,;f47MX01',:,V:19:601 
Iiikiii%', 1.21i:60 filAMitIM ' -32:001 

Metal 
Screw Cap 

Price $ Cat. No. Price $ 

Notes: ') LED lamps, refer page 2 - 33. 
') Additional contact blocks refer page 2 - 32. 
') Use D7ACP to enable additional contact center position. 

Price Schedule 'A2' 

GST not included 2 -17 
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® TERASAKI 

Transfer Switches 
Basic Transfer Switches (BTS) - 3 or 4 pole 

Features / options: 

El 

Motor driven MCCBs 

3 or 4 pole types 

Front mounting link interlock used 

Pre-assembled and wired on a mounting plate 

Automatic changeover controller option 
A choice of Relay-Logic, or electronic controllers 
Common load side busbar option 
Conforms to AS /NZS 60947.6.1 

ETS selection chart and catalogue numbers 

MCCBs 

used 
Amp 
range 

'S125NJ 

}S125NJ, 

S125NJ ' 
51256J 

S125GJ 

S125GJ 

40-63. 

86;i25' 
40-63 

63-100 

80-125 

S16ONJ 40-63 

S16ONJ 63-100 

S16ONJ 100-160 

S250N3 160-250 

`S16OGJ 

S250GJ ''160-250 

S250PE 50-125 

S250PE 100-250 

S400NJ 160-250 

S400NJ 250-400 

S400GJ 160 -250 

400 V 

kA 
Icu 

3 or 4 Pole outline 
dimensions (mm) 
H W D 

3 pole 
BTS Cat. No. 

4 pole 
BTS Cat. No. 

36 

65 

36 

36 

65 

70 

S.400G3 .:,250400 

S400NE 100-250 

5400NE 160-400 

SIO G E 100-250 

:5400GE , 160-400 

,S630CE,, 

5630GE 315-630 

50 

70 

50 

70 

260 ' 305 - 180: 

279 340 180 

279 340 215 

360 415 244 

BTSS1N36333 1)-, 

BTSS1NJ12533 1), 

BTSS1GJ6333 

BTSS1GJ10033 

BTSS1GJ12533 

BTSS1GJ6344 ') 

MS1019044') 
BTSS1G.112144') 

BTSS1G36344 

BTSS1G310044 

BTSS1GJ12544 

BTSS16NJ6333 2) 

BTSS16N310033 ') 

B755161.1316033 l) 

BTSS2NJ25033 

iTSS16G*033 
BTSS2C,J25033 

BTSS16GJ6344 ') 

BTSS16GJ10044 ') 
BTSS16GJ16044 ') 
BTSS2NJ25044 

BTSS2GJ25044 

BTSS2PE12533 

BTSS2PE25033 

BTSS2PE12544 

BTSS2PE25044 

59:>, 
70 

BTSS4NJ25033 

BTSS4NJ40033 

BTSS4GJ25033 

BTS546,34063.3,: 

BTSS4NE25033 

BTSS4NE40033 

BTSS4NJ25044 

BTSS4NJ40044 

BTSS4t-J:25044 

JITSS4Gi400,44 

BTSS4NE25044 

BTSS4NE40044 

=ITSS4Gi25033 

BT5S4GE40033,' 

BTS56CE63031L,L 

BTSS6GE63033 

BTSS4GE25044 

BTSS4GE46044 

ESS6CE63044 

BTSS6GE63044 

Notes: 1) 4 Pole types are rated 65 kA. 

Transfer switches are stocked off the shelf in sizes 125 A to 630 A in some sizes, while others are made to 
order. Contact NHP for availability. 
Refer following pages for information on TLP2 logic and TL101 electronic changeover controllers. 
Wire interlocks must be used for transfer switches combining MCCBs of different frame size (different 
heights). 

8 -13 
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J & P Richardson Industries Ply Ltd 

7.5 POWER SUPPLIES 

POWERBOX - PB251-24CM-CC-T - RTU POWER SUPPLY 24VDC 

YUASA - UXH50-12 - BATTERY 

File: C41900 Manual Revision 0 Date: 17/02/2012 
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PB251 Series 
220-330 WATTS DC UPS 

Features 
Ultra-low noise output 
Independent battery charging output 

4' DC output OK & battery OK alarms & LEDs 
Battery-LVD and alarm 
Over-temperature protection 
Battery fuse fail LED 

2 

Specifications 
INPUT 
Voltage: 190 to 264 vac, or 190 to 400VDC 

1 Line regulation: 0.2%typical 

Current 1.4A maximum 

Inrush current: 10A maximum 

Frequency: 45 to 65 Hz 

OUTPUT 

Voltage See table 

Current See table 

Load regulation 0.5%typical 

Current limit type - load cct Constant current 

Current limit type - batt. cct Constant current 

Short circuit protection Indefi nite, auto-resetting 

Over-voltage protection 17.5 to 20V latching (13.8Vdc output) 
31.5 to 39V latching (27.6Vdc output) 

Ripple & noise 

100 MHz bandwidth 

ENVIRONMENTAL 

28mVp-p (13.8Vdc output) 
55mVp-p (27.6Vdc output) 

Operating temperature 0 to 70°C ambient with derating, 5...90% 
relative humidity 
(non-condensing) 

Over-temperature protection Automatic & auto-resetting 

Cooling requirement Natural convection 

Efficiency 80% minimum 

Selection Table 

STANDARDS & APPROVALS 

Safety Complies with AS/NZS 60950, class 1, 

NSW Office of Fair Trading Approval N20602 

EMC Emissions comply with AS/NZS CISPR11, 

Group 1, Class B. Complies with ACA EMC 

Scheme, Safety & EMC Regulatory Compliance 

Marked 

Isolation i/p-o/p 

i/p-ground 

o/p-ground 

4242VDC for 1 minute 
2121VDC for 1 minute 
707VDC for 1 minute 

ALARMS & BATTERY FUNCTIONS 

Converter ON/OK alarm Indicated by voltage-free changeover relay 
contacts & 

green LED ON=PSU OK 

Battery low (& fuse) alarm 10.2 to 12.6V for 12V battery, adjustable 20.4 
to 25.2V for 24V battery, adjustable Indicated 
by voltage-free changeover relay contacts & 

green LED: ON=BATT OK 

Low voltage disconnect 9.6 to 12V for 12V battery, adjustable 
19.2 to 24V2 for 4V battery, adjustable 

Charger over-load protection Auto-resetting electronic circuit breaker 

Reverse polarity protection 

Battery to load voltage drop 

MECHANICAL 

Internal battery fuse 

0.2 to. 0.25V typical 

Case size 264 Lx 172Wx67 Hmm 

Case size with heatsink 264 Lx 186Wx 67 Hmm 

Rack size 232 D x 19" W x 2RU H 

Weight 1.9 kg 

Weight with heatsink 2.1 kg 

Weight (rack mounted version) 5.5 kg 

MODEL 
NUMBER 

OUTPUT OUTPUT Note: Non standard battery 

VDC 'LOAD IBATT POWER charging current available on 

PB251-12CM 13.8V 16A 2A 220W 
request. ie PB251-12CM-H-10 for 
10A. 

PB251-12CM-H 13.8V 20A 2A 275W 

PB251-24CM 27.6V 11A 2A 300W 

PB251-24CM-H 27.6V 12A 2A 330W 

PB251-12RML 13.8V 20A 4A 275W 

PB251-12B 13.8V 20A 4A 275W 

PB251-24RML 27.6V 12A 2A 330W 

psisuGEIE2szi. 
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PB251 Series 
275-330 WATTS DC UPS 

Technical Illustrations 

ea 

254 

1 11 ir 

--- - ;:2 

P B2 51 iottv1 (-H ) MECHANICAL OUT UNE 

a,, HEATS NKr PB251ICIA-H only 

I. lAcurtilp Ceram: SuBaklefaM4Nardare 
Sundad 165x 30nun 
Atorroor254x Spoon 

2,M3threadadholesenticenn ofbaie 
Search... 130,11101nmciniis 
AKanoN. 221r/Amin canoes 

3. AC Mains: I OAChss 1-1EC60320,oefor Inlet 
4. pupa art Battey: 4W S crowTirrtinallitdt 

50101110tcr opto4 sq °unwire' 
S. Atoms: 61!Plo00th6 SqxwTeminalBixk 

soinblefcropiol.5 so rnologio., 

. , 

OUTPUT1BATT ER Y, 

T 

A7,:our rim N. 

65co-O-3 
oo 

0 o o o,,,o og 

04 

ALARM' 
TERIANATIONS 

snor71ic .or 

80 \ -Surd/MA.1=mo 

221 

88 

11111111111111111111H1111111111 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 01 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
42(100 

TOP VIEW 

O 
0 

0 
O 

0 
0 

0 0 

powerbox 
POWER SUPPLY 

o DC OK 

o BATTERY OR 

VOLTAGE LOADCURRENT BATTERY CURREN 

465.50 

FRONT VIEW 

0 

0 

0 
MI= 

0 
r. 

00001:101:11:1 

REAR VIEW (P8251."RML) 

o 

o 

I I 

.1 

-)- 
AIf 00 

111\00 
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0 

o 
0 

. 

- 

o 

- 

o o 

REAR VIEW (P8251 12B) 

186 (P13251011+1 Orly). 

PB251-"RML & -12B MECHANICAL OUTLINE 

NOTES: 
1. 2RU x 19' rack enclosure per IEC 297 
2. Mounting slots are suitable for M6 hardware. 
3. Input connector is a 10A Class 1 IEC60320 inlet 
4. 2 meter IEC mains cord with Australian plug 6 supplied with unit 
5. P8251-12B alarm terminal is DB25 female. 
6. P8251 -12B output and battery connector is Hkose pn. HS 213R -4A. 

Mating connector 6 Hlrose pn. HS 28P-4A (not supplied). 
7. PB 251-.11ML alarm and output terminals are M3.5 screws 

suitable for ring or fork tugs up to 8 mm wide. 

PEI251-"RMI. ALARM AND OUTPUT TERMINALS 

ED ED 

N01 C NC NO 

a 
NC 

DC OK BATT OK 

e e ED ED a 

LOAD BATTERY 

P8251.120 OUTPUT & BATTERY CONNECTOR 

NW: a OUTPUT 

PIN2: - OUTPUT 

PINS: BATTERY 

PIN4: BATTERY 

P8251-12B ALARM CONNECTOR 

Your dependable power partner - www.powerbox.com.au 

PIN 1: COMMON 

4:8 PIN 6: DC OK (NC) 

PIN 15: BATTERY OK (NO) 
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J & P Richardson Industries Ply Ltd 

7.6 INSTRUMENTATION 

NATIONAL - TH639 - HOUR RUN METER 

SPRECHER & SCHUH - RZ7-FSA 3E U23 - SURCHARGE IMMINENT 
DELAY TIMER 

DEC - GT3D-4-AF2O+BASE - EMERGENCY PUMPING MODE TIMER 

REDLION - G306A000 - GRAPHIC DISPLAY 

VEGA - BR52.XXGG1GHPMAS - DELIVERY PRESSURE TRNASMITTER 

TRIO - DR900-07A02:00 - RADIO - 

LOGICA - MD331EAL/271D-0-7 - TELEMTRY UNIT 

CRITEC - SLP1-RJ11-A - MODEM SURGE PROTECTION UNIT 

SPRECHER & SCHUH - D7P-POT3 - SPEED POTENTIOMETER 

POWERBOX - PBBA-2409F-CM-CC - MODEM 24V/13.8VDC CONVERTER 

TRIO - YAGI ANT13AL - ANTENNA 

WOOMERA - 56K V.90 - TELEPHONE MODEM 

File: C41900 Manual Revision 0 Date: 17/02/2012 
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Panasonic 
Oideas for life 

57 5 
2 264 

.415 WI41; 
BUR ktt*; 

h 

48 
1 39,3 

TH64 series (with reset button) 

mm inch 

II/1111-_ 

tr.rEft 

"th 
TH63 series (without reset button) 

RoHS Directive compatibility information 
http://www.nais-e.com/ 

Features 
1. Compact to save panel space 
The 24 x 48 mm hour meters are just half the DIN 48 x 48 stan- 
dard size. They help save the panel space. 

ecifications 

UL File No.: E42876 
CSA File No.: LR39291 

2. Reset button 
The hour meters can be reset to zero (TH64 series). 
3. Wide-ranging measurement display 
The measurement can be displayed from 0.1 hour up to 
99999.9 hours (TH63 series). The dial size is the same as that 
of 48 x 48 DIN size hour meters (TH14 and TH24 series). 
4. Easy to install 
The flat terminals (#187) are used for easier wiring. There is no 
need to undo the lock spring. 
5. High-performance sync motor with 50/60 Hz selector 
The noise-resistant, accurately turning motor is employed to 
provide for longer period of measurement. The power frequency 
can be selected for 50 or 60 Hz. 
6. Rotary indicator 
The rotary indicator makes one turn every 72 seconds for moni- 
toring. 
7. Compliant with UL, CSA and CE. 

Typical applications 
Management of small generators and food processing 
machines; hour counting for leased equipment; maintenance 
management of various equipment, etc. 

Rated operating voltage 12 VAC, 24 VAC, 48 V AC, 100V AC, 110 V AC, 115 o 120 V AC, 200 V AC, 220 V AC, 240 V AC 
Allowable operating voltage range 85 to 115% of rated operating voltage 

Rated frequuency 50/60 Hz (selectable by switch) 

Courting range ' 
0 to 99999 9 hours (TH63 series) 
0 to 9999 9 hours (TH64 series) 

Minimum time display 01 hours (6 min) 

Rated power nsump On Approx 1 5 W 

Insulation resistance (Initial value) - Min 100 MD, Between live and dead metal parts (At 500 V DC) 

Breakdown voltage (Initial value) 2,000 Vrms, Between live and dead metal parts 
Max. temperature rise 55°C 131 `i 
Vibration resistance Functional 10 to 55 Hz: 1 cycle/min double amplitude of 0.5 mm (10 min on 3 axes) 

Shock resistance 
Functional Min 98 m/s' (10 G} (4 times on 3 axes) 
Destructive Min 980 m/s' (100 G} (5 times on 3 axes) 

Arrtbtent temperature, -10 to +50°C +14 to ,1221 
Ambient humidity Max. 85% RH (non-condensing) 
Weight. '-', - Approx. 80 g 2,82 oz 

Product types 
Type ' Operating volt.ige Part number ()Orating voltage :, Part number" - Operating voltage . Part nuraberi 

nv ;,,,- 

-TH63:seriee , 

-(withocUt reset WOW , 

100V AC TH631 24V AC TH634 115 to 120V AC TH637 
200V AC TH632 48V AC TH635 220V AC TH638 
12V AC TH633 110VAC TH636 240V AC TH639 

- '', 
7,TH64 series', 

(with reset button) ' 
, 

100V AC TH641 24V AC TH644 115 to 120V AC TH647 
200V AC TH642 48V AC TH645 220V AC TH648 
12V AC TH643 110VAC TH646 240V AC TH649 

Notes) 1. Only the metallic-looking (silver) panel mounting type is available. ill 2. Standard products are UL-recognized as well as CSA-certified. There is no need to add "U" at the end of the part number. Just specify the 
standard part number when ordering. 
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TH63TH64 
Applicable standard 
, / 

Safety standard - 

, , , , - , .. , 
, EN61010-1 - :Pollution Delia° 2/Overvoltage Category,11 .W 

' : * A (EMI)EN61000 -6 -4 
Radiation interference electric field strength EN55011 Groupl ClassA 
Noise terminal voltage EN55011 Groupl ClassA 
(EMS)EN61000-6-2 

f. 

Static discharge immunity EN61000-4-2 4 kV contact 
8 kV air 

RF electromagnetic field immunity EN61000-4-3 10 V/m AM modulation (80 MHz to 1 GHz) 

EMC' EFT/B immunity 
10 V/m pulse modulation (895 MHz to 905 MHz) 

EN61000-4-4 2 kV (power supply line) 
Surge immunity EN61000-4-5 1 kV (power line) 
Conductivity noise immunity EN61000-4-6 10 V/m AM modulation (0.15 MHz to 80 MHz) 
Power frequency magnetic field immunity EN61000-4-8 30 A/m (50 Hz) 
Voltage dip/Instantaneous stopNoltage fluctuation immunity EN61000-4-11 10 ms, 30% (rated voltage) 

100 ms, 60% (rated voltage) 
1,000 ms, 60% (rated voltage) 
5,000 ms, 95% (rated voltage) 

Dimensions 

24_, 

Reset button (only for TH64 type) \ I 

HOUR flIETER 

[0] 

Rotary indicator 
Frequency selector lever 

/No.187 quick 
connect terminal 

48 4.5 53 
1.890 2.087 

66 
2.598 

mm inch 
General tolerance: ±0.5 ±.020 

Wiring diagram 

Operating power supply 

Panel cutout dimensions 

Panel (thickness: 
1 to 9 mm .038 to .354 inch) 

For .anal thickness of 
mm .197 to .7 inch) 

mm inch 

Mountin 
(included) 

s nn 

Mounting 
1. Cut a 22.213 x 4516 mm (.874 

1.772'r inch) opening in the panel. 
2. Swing the mounting spring to the rear 

of the hour meter and fit the hour 
meter into the panel opening. (There 
is no need to detach the mounting 
spring from the hour meter.) If the 
panel is 5 to 9 mm .197 to .354 inch 
thick, move the mounting spring to the 
other hole toward the rear of the hour 
meter. 

3. Swing the mounting spring to the front 
of the hour meter to secure the hour 
meter to the panel. 

4. Wire the supplied quick connectors 
and connect to the hour meter. Be 
sure to use the supplied insulating 
sleeves to cover the connectors. 
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Technical Information I :Crlegier+ Series RZ7-FE Electronic Timing Relays 

Technical Data 

Setting Accuracy 

Repeatability 

Tolerance 

with 
NO Contact 

±5% of the time range final value (tm) 

Rh-FE With 
SPOT Contact 

s1% of the time range final value (tm) 
by voltage: s-0.01%/MU by voltage: i0.001%/%&11 

by temperature: x0.25%P'C by temperature: s-0.025%/°C 

Supply 

Supply Voltage 

Voltage Tolerance 

Power Consumption 

Timer Energized 

24 AC or DC and 110...240VAC, 50/60Hz 

-15%/+20% (DC 

0.5W at 24VDC, 9VA at 240VAC 

24...48VDC and 24...240VAC, 50/60 Hz 

-15%/+10% (AC) 

0.5W at 24VDC, 5VA at 240VAC 

100% 

Recovery Time 250ms 100ms 

Voltage Isolation - s30ms without reset (supply voltage) _ _ 

Cable length (supply voltage control) max. 100 meters (300 ft.) max. 250 meters (700 ft.) 

Pulse Control (B1) 

Impulse Duration a250ms z50ms (AC), a30ms (DC) 

Input Voltage 

Input Current 

Cable Length 

Outputs 

Contact Type 

Switching Capacity 

supply vo tage range 

1 mA 

max. 250 meters without parallel load between B1 and A2 

max. 50 meters with load ( <3 kS2) between B1 and A2 

1N.O. contact 

Voltage: 250VAC 

Current: 5A (Resistive, AC1) 

Power: 1250VA 

according to IEC 947-5-1: 

1 Form C-SPDT contact 

according to UL508: 

1A/250VAC (inductive load, AC14) 

1A/24VDC (inductive load, DC13) 

1A/300VAC (D300) 

Short Circuit Resistance 6A gL (fast blow fuse) 

Dielectric Withstand Voltage (contact to coil) 4000V 

Life mechanical: 20 million operations 

electrical operations: 

State Indicator 

General Characteristics 
Insulation Characteristics 

1 LED 

0.4 Mil. at 1A/250VAC, cosq =1 
0.4 Mil. at 0.5A/250VAC, cosq = 0.4 

0.4 Mil. at 1A/24VDC, resistive 

1 bi-color LED (Supply = green; Relay = red) 

2 kVAC/50Hz test voltage according to VDE 0435 
and 4kV 1.2/50µ surge voltage according to IEC 947-1 between all inputs and outputs 

EMC Interference Immunity The following requirements are fulfilled: 
Surge capacity of the supply voltage 
according to IEC 1000-4-5: Level 3 (Al -A2) 110...240VAC, 
according to IEC 1000-4-5: Level 2 (A3-A2) 24V AC/DC. 
Burst according to IEC 1000-4-4: Level 3. 
ESD discharge according to IEC 1000-4-2: Level 3. 

The following requirements are fulfilled: 
Surge capacity of the supply voltage 
according to IEC 1000-4-5: Level 3. 
Burst according to IEC 1000-4-4: Level 3. 
ESD discharge according to IEC 1000-4-2: Level 3. 

EMC/Emission electromagnetic fields according to EN 55 022: Class B 

Safe Isolation according to VDE 106, Part 101 

Climatic Withstand 56 cycles (24h) at 25...40°C and 95% relative humidity according to IEC 68-2-30 and IEC 68-2-3 
Vibration Resistance 4g in 3 axis at 10...500Hz, test FC according to IEC 68-2-6 
Shock Resistance 50g according to IEC 68-2-27 
Protection Class Enclosure: IP40 Terminal: IP20 

Weight 60g 60g 

Approvals/Standards UL, C-UL, CE UL, C-UL, Germanischer Lloyd, CE 

Ambient Temperature Open: -25°C...+60°C 
Enclosed: -25°C...+45°C 
Storage: -40°C...+85°C 

Standard EN 60947-1, EN 60947-5-1, EN 50081-1, IEC 947, UL 508, CSA 22.2 

Discount Schedule B G55 
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sprecher+ Technical Information 

II schuh I Series RZ7-FE Electronic Timing Relays 

II Technical Data (continued) 

RZ7-FE With .1 

NO Contact 1 

RD-FE With 

SPDT Contact 1 

General Characteristics (continued) 

Connections Screw terminals: 

Rated tightening torque: 

Wire size: 

Finger protection: 

Mounting 

Disposal 

M3 for PoziOrive No:1, Phillipsa nd slotted screws No: 3, suitable for power screwdriver 

0.8Nm (max. 1.0Nm) [8.8 lb-in] 

Cross-sections of 1 x 0.5mm2...2 x 1.5mm2 (solid) or 2 x 1.5mm2 (stranded with sleeve) 

AWG 20...14 

according to VDE 0106 

Snap-on mounting on 35mm DIN-rail 

Side mounting on cA7/CA4 contactors and CS7/CS4 relay s(with dovetail joint) 

Screw fixing by Panel Mount and two screws (M4) - [surface mounting in any position] 

Synthetic materials without dioxin according to EC/EFTA-Notification No: 93/0141/D 
Electrical contacts contain cadmium 

RZ7 Relative Scale Setting Knob 
Series RZ7 Timing Relays have a "relative scale" setting knob numbered 
0 to 1.0. Think about this as 0 to 100% of the relay's built-in time range. 
Example: To set an RZ7-FE timing relay (with a 0.05 to 1 minute range) 
to activate after 25 seconds: 

1) Divide the desired activation time (25 seconds) 
by the maximum time limit of the relay 
(60 seconds). 

25 + 60 = .416 

2) Rotate the setting knob to just past the .4 mark 

4. 

G56 Discount Schedule B 
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lisprecher+ Electronic liming Relays 

I schuh 
I 

Series RZ7-FE 

Dimensions 

Series RZ7-FE Timing Relays (one and two pole) 

Dimensions are in millimeters 

Dimensions not intended for manufacturing purposes 

r 
17.5 

0 
CO 

Panel Mount Adaptor (26.506.221-01) 

Dimensions are in millimeters 

Dimensions not intended for manufacturing purposes 

Jo- 13 

2_ 
5,5 

Discount Schedule B G57 
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Bulletin No. G306-E red II(4n Drawing No. LP0588 

Released 4/06 

Tel +1 (717) 767-6511 

Fax +1 (717) 764-0839 

www.redlion.net 

MODEL G306 - GRAPHIC COLOR LCD OPERATOR INTERFACE TERMINAL 
WITH QVGA DISPLAY AND TOUCHSCREEN 

CE 
FOR USE IN HAZARDOUS LOCATIONS: 

US LISTED 
Class 1, Division 2, Groups A, B, C, and D 

63YN Class II, Division 2, Groups F and G 
LABORATORY EQUIPMENT Class III, Division 2 

CONFIGURED USING CRIMSON SOFTWARE (VERSION 2.0 OR LATER) 

UP TO 5 RS-2321422/485 COMMUNICATIONS PORTS 
(2 RS-232 AND 1 RS-422/485 ON BOARD, 1 RS-232 AND 1 

RS422/485 ON OPTIONAL COMMUNICATIONS CARD) 

10 BASE T/100 BASE-TX ETHERNET PORT TO NETWORK UNITS 
AND HOST WEB PAGES 

USB PORT TO DOWNLOAD THE UNITS CONFIGURATION FROM A 
PC OR FOR DATA TRANSFERS TO A PC 

UNIT'S CONFIGURATION IS STORED IN NON-VOLATILE MEMORY 
(4 MBYTE FLASH) 

COMPACTFLASH® SOCKET TO INCREASE MEMORY CAPACITY 

5.7-INCH STN PASSIVE MATRIX 256 COLOR QVGA 320 X 240 
PIXEL LCD 

5-BUTTON KEYPAD FOR ON-SCREEN MENUS 

THREE FRONT PANEL LED INDICATORS 

POWER UNIT FROM 24 VDC ±20% SUPPLY 

RESISTIVE ANALOG TOUCHSCREEN 

GENERAL DESCRIPTION 
The G306 Operator Interface Terminal combines unique capabilities 

normally expected from high-end units with a very affordable price. It is built 
around a high performance core with integrated functionality. This core allows 
the G306 to perform many of the normal features of the Paradigm range of 
Operator Interfaces while improving and adding new features. 

The G306 is able to communicate with many different types of hardware using 
high-speed RS232/422/485 communications ports and Ethernet 10 Base T/100 
Base-TX communications. In addition, the G306 features USB for fast downloads 
of configuration files and access to trending and data logging. A CompactFlash 
socket is provided so that Flash cards can be used to collect your trending and data 
logging information as well as to store larger configuration files. 

In addition to accessing and controlling of external resources, the G306 
allows a user to easily view and enter information. Users can enter data through 
the touchscreen and/or front panel 5-button keypad. 

SAFETY SUMMARY 
All safety related regulations, local codes and instructions that appear in the 

manual or on equipment must be observed to ensure personal safety and to 
prevent damage to either the instrument or equipment connected to it. If 
equipment is used in a manner not specified by the manufacturer, the protection 
provided by the equipment may be impaired. 

Do not use the controller to directly command motors, valves, or other 
actuators not equipped with safeguards. To do so can be potentially harmful to 
persons or equipment in the event of a fault to the controller. 

Ag The protective conductor terminal is bonded to conductive 
parts of the equipment for safety purposes and must be 

connected to an external protective earthing system. 

WARNING - EXPLOSION HAZARD - SUBSTITUTION OF 
COMPONENTS MAY IMPAIR SUITABILITY FOR CLASS I, 

DIVISION 2/CLASS II, DIVISION 2/CLASS III, DIVISION 2 

CAUTION: Risk Of Danger. 
Read complete instructions prior to 
installation and operation of the unit. 

CAUTION: Risk of electric shock. 

CompactFlash is a registered trademark of CompactFlash Association. 

1 

CONTENTS OF PACKAGE 
- G306 Operator Interface. 
- Panel gasket. 
- Template for panel cutout. 
- Hardware packet for mounting unit into panel. 
- Terminal block for connecting power. 

ORDERING INFORMATION 
MODEL NO. DESCRIPTION PART NUMBER 

G306 
Operator Interface for indoor applications, 
textured finish with embossed keys 

G306C000 

G3CF 

64 MB Compact Flash Card 5 G3CF064M 

256 MB Compact Flash Card 5 G3CF256M 

512 MB Compact Flash Card 5 G3CF512M 

G3RS RS232/485 Optional Communications Cards G3RS0000 

G3CN CANopen Optional Communications Cards G3CN0000 

PSDR7 DIN Rail Power Supply PSDR7000 

SFCRM2 Crimson 2.0 2 SFCRM200 

CBL 

RS-232 Programming Cable CBLPROGO 

USB Cable CBLUSBOO 

Communications Cables 1 CBliccoor 

DR DIN Rail Mountable Adapter Products 3 DR)0000Of 

Replacement Battery 4 BAL3R004 

G3FILM Protective Films G3FILMO6 

I Contact your Red Lion distributor or visit our website for 
complete selection. 

2 Use this part number to purchase Crimson on CD with a printed 
manual, USB cable, and RS-232 cable. Otherwise, download for free from 
www.redlion.net. 

3 Red Lion offers RJ modular jack adapters. Refer to the DR literature for 
complete details. 

4 Battery type is lithium coin type CR2025. 
5 Industrial grade two million write cycles. 
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SPECIFICATIONS 
. POWER REQUIREMENTS: 

Must use Class 2 or SELV rated power supply. 
Power connection via removable three position terminal block. 

Supply Voltage: +24 VDC ±20% 
Typical Power': 8 W 
Maximum Power2: 14 W 
Notes: 

I. Typical power with +24 VDC, RS232/485 communications, Ethernet 
communications, CompactFlash ccod installed and display at full brightness. 

2. Maximum power indicates the most power that can be drawn from the 
G306. Refer to "Power Supply Requirements" under "Installing and 
Powering the G306." 

3. The G306 's circuit common is not connected to the enclosure of the 
unit. See "Connecting to Earth Ground" in the section "Installing and 
Powering the G306." 

4. Read "Power Supply Requirements" in the section "Installing and 
Powering the G306" for additional power supply information. 

2. BATTERY: Lithium coin cell. Typical lifetime of 10 years. 
3. LCD DISPLAY: 

SIZE 5.T-Inch 

TYPE STN 

COLORS 256 

PIXELS 320 X 240 

BRIGHTNESS 165 c.d/rn2 

BACKLIGHT 20,000 HR TYP. 

*Lifetime at room temperature. Refer to "Display" in 'Software/Unit Operation" 
4. 5-KEY KEYPAD: for on-screen menus. 
5. TOUCHSCREEN: Resistive analog 
6. MEMORY: 

On Board User Memory: 4 Mbyte of non-volatile Flash memory. 
Memory Card: CompactFlash Type II slot for Type I and Type II 

CompactFlash cards. 
7. COMMUNICATIONS: 

USB Port: Adheres to USB specification 1.1. Device only using Type B 
connection. 

WARNING - DO NOT CONNECT OR DISCONNECT CABLES 
WHILE POWER IS APPLIED UNLESS AREA IS KNOWN TO BE 
NON-HAZARDOUS. USB PORT IS FOR SYSTEM SET-UP AND 
DIAGNOSTICS AND IS NOT INTENDED FOR PERMANENT 
CONNECTION. 

Serial Ports: Format and Baud Rates for each port are individually software 
programmable up to 115,200 baud. 
PGM Port: RS232 port via RJ12. 
COMMS Ports: RS422/485 port via RJ45, and RS232 port via RJ12. 
DH485 TXEN: Transmit enable; open collector, VON = 15 VDC, 

VOL = 0.5 V @ 25 mA max. 
Note: For additional information on the communications or signal 

common and connections to earth ground please see the "Connecting to 
Earth Ground" in the section "Installing and Powering the G306." 

Ethernet Port: 10 BASE-T / 100 BASE-TX 
RJ45 jack is wired as a NIC (Network Interface Card). 
Isolation from Ethernet network to G3 operator interface: 1500 Vrms 

8. ENVIRONMENTAL CONDITIONS: 
Operating Temperature Range: 0 to 50°C 
Storage Temperature Range: -20 to 70°C 
Operating and Storage Humidity: 80% maximum relative humidity (non- 

condensing) from 0 to 50°C. 
Vibration: Operational 5 to 8 Hz, 0.8" (p-p), 8 to 500 Hz, in X, Y, Z 

direction, duration: I hour, 3 g. 
Shock: Operational 40 g, 9 msec in 3 directions. 
Altitude: Up to 2000 meters. 

9. CERTIFICATIONS AND COMPLIANCES: 
SAFETY 
UL Recognized Component, File 4E179259, UL6I 010-1, CSA 22.2 No.61010-1 

Recognized to U.S. and Canadian requirements under the Component 
Recognition Program of Underwriters Laboratories, Inc. 

UL Listed, File 4E211967, UL61010- I , UL1604, CSA 22.2 No. 61010.1, 
CSA 22.2 No. 213-M1987 
LISTED by Und. Lab. Inc. to U.S. and Canadian safety standards 

Type 4X Enclosure rating (Face only), UL50 
IECEE CB Scheme Test Certificate #US /9737/UL, 

CB Scheme Test Report 4E179259-VOI-SO4 _ 

Issued by Underwriters Laboratories Inc. 
IEC 61010-1, EN 61010-1: Safety requirements for electrical equipment 

for measurement, control, and laboratory use, Part I. 
IP66 Enclosure rating (Face only), IEC 529 

ELECTROMAGNETIC COMPATIBILITY 
Emissions and Immunity to EN 61326: Electrical Equipment for 

Measurement, Control and Laboratory use. 

Immunity to Industrial Locations: 
Electrostatic discharge EN 61000-4-2 

Electromagnetic RF fields EN 61000-4-3 

Fast transients (burst) 

Surge 

RF conducted interference 

EN 61000-4-4 

EN 61000-4-5 

EN 61000-4-6 

Criterion A 
4 kV contact discharge 
8 kV air discharge 
Criterion A 
10 V/m 
Criterion A 
2 kV power 
1 kV signal 
Criterion A 
1 kV L-L, 

2 kV L&N-E power 
Criterion A 
3 V/rms 

Emissions: 
Emissions EN 55011 Class A 

Note: 
I. Criterion A: Normal operation within specified limits. 

10. CONSTRUCTION: Steel rear metal enclosure with NEMA 4X/IP66 
aluminum front plate for indoor use only when correctly fitted with the gasket 
provided. Installation Category II, Pollution Degree 2. 

11. MOUNTING REQUIREMENTS: Maximum panel thickness is 0.25" (6.3 
nun). For NEMA 4X/IP66 sealing, a steel panel with a minimum thickness of 
0.125" (3.17 mm) is recommended. 
Maximum Mounting Stud Torque: 17 inch-pounds (1.92 N-m) 

12. WEIGHT: 3.0 lbs (1.36 Kg) 

DIMENSIONS In inches (mm) 

7.08 
(179.8) 

2.30 (58.4) 

8.83 (224.3) 

1=2 

0 r> 

0 r> 

0 r> 

Or 
MO 

r7.42 (188.5) 

a 

a 

5.67 
(144) 

1 

2 
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INSTALL' ikd POWERING THE G306 
MOUNTING INSTRUCTIONS 

This operator interface is designed for through-panel mounting. A panel cut- 
out diagram and a template are provided. Care should be taken to remove any 
loose material from the mounting cut-out to prevent that material from falling 
into the operator interface during installation. A gasket is provided to enable 
sealing to NEMA 4X/IP66 specification. Install the ten kep nuts provided and 
tighten evenly for uniform gasket compression. 

Note: Tightening the kep nuts beyond a maximum of 17 inch-pounds (1.92 N- 
m) may cause damage to the front panel. 7) 8.25 (209.6.63 

(193.8) 
10X 0.188 (04.8) 

1 

5.88 6.50 
(149.4) (165.1) 

All tolerances ±0.01 0" (±0.25 mm). 

ALL NONINCENDIVE CIRCUITS MUST BE WIRED USING 

/'\ 
DIVISION 2 WIRING METHODS AS SPECIFIED IN ARTICLE 501- 

, 4 (b), 502-4 (b), AND 503-3 (b) OF THE NATIONAL ELECTRICAL 
I CODE, NFPA 70 FOR INSTALLATION WITHIN THE UNITED 

STATES, OR AS SPECIFIED IN SECTION 19-152 OF CANADIAN 
ELECTRICAL CODE FOR INSTALLATION IN CANADA. 

CONNECTING TO EARTH GROUND 
The protective conductor terminal is bonded to conductive 
parts of the equipment for safety purposes and must be 
connected to an external protective earthing system. 

Each G306 has a chassis ground terminal on the back of the unit. Your unit 
should be connected to earth ground (protective earth). 

The chassis ground is not connected to signal common of the um 
Maintaining isolation between earth ground and signal common is not required 
to operate your unit. But, other equipment connected to this unit may require 
isolation between signal common and earth ground. To maintain isolation 
between signal common and earth ground care must be taken when connections 
are made to the unit. For example, a power supply with isolation between its 
signal common and earth ground must be used. Also, plugging in a USB cable 
may connect signal common and earth ground.' 

1. USB's shield may be connected to earth ground at the host. USB's shield 
in turn may also be connected to signal common. 

POWER SUPPLY REQUIREMENTS 
The G306 requires a 24 VDC power supply. Your unit may draw considerably 

less than the maximum rated power depending upon the options being used. As 
additional features are used your unit will draw increasing amounts of power. 
Items that could cause increases in current are additional communications, 
optional communications card, CompactFlash card, and other features 
programmed through Crimson. 

In any case, it is very important that the power supply is mounted correctly if 
the unit is to operate reliably. Please take care to observe the following points: 

- The power supply must be mounted close to the unit, with usually not 
more than 6 feet (1.8 m) of cable between the supply and the operator 
interface. Ideally, the shortest length possible should be used. 

- The wire used to connect the operator interface's power supply should 
be at least 22-gage wire. If a longer cable run is used, a heavier gage 
wire should be used. The routing of the cable should be kept away from 
large contactors, inverters, and other devices which may generate 
significant electrical noise. 

-A power supply with a Class 2 or SELV rating is to be used. A Class 2 
or SELV power supply provides isolation to accessible circuits from 
hazardous voltage levels generated by a mains power supply due to 
single faults. SELV is an acronym for "safety extra-low voltage." Safety 
extra-low voltage circuits shall exhibit voltages safe to touch both under 
normal operating conditions and after a single fault, such as a 
breakdown of a layer of basic insulation or after the failure of a singl 
component has occurred. 

C)MMUNI TI- .IT5H.THE 
70,1'-zah- `N, 

CONFIGURING A G306 
The G306 is configured using Crimson software. Crimson is available as a free 

download from Red Lion's website, or it can be purchased on CD. Updates to 
Crimson for new features and drivers are posted on the website as they become 
available. By configuring the G306 using the latest version of Crimson, you are 
assured that your unit has the most up to date feature set. Crimson software can 
configure the G306 through the RS232 PGM port, USB port, or CompactFlash. 

The USB port is connected using a standard USB cable with a Type B 
connector. The driver needed to use the USB port will be installed with Crimson. 

The RS232 PGM port uses a programming cable made by Red Lion to connect 
to the DB9 COM port of your computer. If you choose to make your own cable, 
use the "0306 Port Pin Out Diagram" for wiring information. 

The CompactFlash can be used to program a G3 by placing a configuration file 
and firmware on the CompactFlash card. The card is then inserted into the target 
G3 and powered. Refer to the Crimson literature for more information on the 
proper names and locations of the files. 

USB, DATA TRANSFERS FROM THE 
COMPACTFLASH CARD 

/\WARNING - DO NOT CONNECT OR DISCONNECT CABLES 
i WHILE POWER IS APPLIED UNLESS AREA IS KNOWN TO BE 
I NON-HAZARDOUS. USB PORT IS FOR SYSTEM SET-UP AND 

DIAGNOSTICS AND IS NOT INTENDED FOR PERMANENT 
CONNECTION. 

In order to transfer data from the CompactFlash card via the USB port, a drive 
must be installed on your computer. This driver is installed with Crimson and is 

located in the folder C:\Program Files \Red Lion Controls\Crimson 2.0\Device\ after 
Crimson is installed. This may have already been accomplished if your G306 was 
configured using the USB port. 

Once the driver is installed, connect the G306 to your PC with a USB cable, and 
follow "Mounting the CompactFlash" instructions in the Crimson 2 user manual. 

3 

CABLES AND DRIVERS 
Red Lion has a wide range of cables and drivers for use with many different 

communication types. A list of these drivers and cables along with pin outs is 
available from Red Lion's website. New cables and drivers are added on a 

regular basis. If making your own cable, refer to the "0306 Port Pin Outs" for 
wiring information. 

ETHERNET COMMUNICATIONS 
Ethernet communications can be established at either 10 BASE-T or 100 

BASE-TX. The G306 unit's RJ45 jack is wired as a NIC (Network Interface 
Card). For example, when wiring to a hub or switch use a straight-through cable, 
but when connecting to another NIC use a crossover cable. 

The Ethemet connector contains two LEDs. A yellow LED in the upper right, 
and a bi-color green/amber LED in the upper left. The LEDs represent the 
following statuses: 

LED COLOR DESCRIPTION 

YELLOW solid Link established. 

YELLOW flashing Data being transferred. 

GREEN 10 BASE-T Communications 

AMBER 100 BASE-TX Communications 

On the rear of each unit is a unique 12-digit MAC address and a block for 
marking the unit with an IP address. Refer to the Crimson manual and Red 
Lion's website for additional information on Ethernet communications. 
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RS 23 2 PORTS 
The G306 has two RS232 ports. There is the PGM port and the COMMS port. 

Although only one of these ports can be used for programming, both ports can 
e used for communications with a PLC. 

The RS232 ports can be used for either master or slave protocols with any 
G306 configuration. 

Examples of RS232 communications could involve another Red Lion product 
or a PC. By using a cable with RJ12 ends on it, and a twist in the cable, RS232 
communications with another G3 product or the Modular Controller can be 
established. Red Lion part numbers for cables with a twist in them are 
CBLPROGO I, CBLRLCOI 2, or CBLRCO2 3. 

G3 RS232 to a PC 

Connections 

G3: RJ12 Name PC: DB9 Name 

4 COMM 1 DCD 

5 Tx 2 Rx 

2 Rx 3 Tx 

N/C 4 DTR 

3 COM 5 - - - GND 

N/C 6 DSR 

1 CTS 7 RTS 

6 RTS a CTS 

WC 9 RI 

CONNECTING A G306 OPERATOR 
INTERFACE TO AN ICM5 

Exa 

CI I> 

CI O. 

C1 I> 

C1 II> 

ICM5 

ICM5 DIP Switch Settings 

*****;;*** **Hitt 
.-e.r1V001,000 .-44114.0.01, 

858951S-WW5 eiVEMI 
aalaald 
88R 8 -. 88 3655 tglag gg . nww a . 

ggn 
iiAppilcotion Dependent 

a 

I CBLPROGO can also be used to communicate with either a PC or an ICM5. 
2 DB9 adapter not included, 1 foot long. 
3 DB9 adapter not included, 10 feet long. 

G306 PORT PIN OUTS 

obb 

N 

a o 111 

POWER 
CONNECTOR 

J17,1, 

ETHERNET 
(NIC) 

[17232 

COMMS 
PORT 

z 
CO 
. 
21! 

CO<<IA2M xxxx CO )40 xx Q 
I- Cr CC 0 1- 1- 

S 485ri 

COMMS 
PORT 

O 
USB 

TYPE B 

Z 4 a 
cn xoo xi- ocroul-cx 

ir 232 

PGM PORT 

4 
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RS422/485 COMMS PORT 
The G306 has one RS422/485 port. This port can be configured to act as 

either RS422 or RS485. 

RS422/485 4-WIRE 
CONNECTIONS 

5V 

RS485 2-WIRE 
CONNECTIONS 

L 

Tr El 

TvA 

Tv EN toe) 

CND 

Note: All Red Lion devices connect A to A and B to B, except for Paradigm 
devices. Refer to www.redlion.net for additional information. 

Examples of RS485 2-Wire Connections 

G3 to Red Lion RJ11 (CBLRLCOO) 
DLC, IAMS, ITMS, PAXCDC4C 

Connections 

G3: RJ45 Name RLC: RJ11 Name 

5 TxEN 2 TxEN 

6 COM 3 COM 

1 TxB 5 B- 

2 TxA 4 A+ 

G3 to Modular Controller (CBLRLC05) 

Connections 

G3 Name Modular Controller Name 

1,4 TxB 1,4 TxB 

4,1 RxB 4,1 RxB 

2,3 TxA 2,3 TxA 

3,2 RxA 3,2 RxA 

5 TxEN 5 TxEN 

6 COM 6 COM 

7 TxB 7 TxB 

8 TxA 8 TxA 

5 

DH485 COMMUNICATIONS 
The G306's RS422/485 COMMS port can also be used for Allen Bradley 

DH485 communications. 

WARNING: DO NOT use a standard DH485 cable to connect this port to Allen 
Bradley equipment. A cable and wiring diagram are available from Red Lion. 

G3 to AB SLC 500 (CBLAB003) 

Connections 

RJ45: RLC Name RJ45: A-B Name 

1 TxB 1 A 

2 TxA 2 B 

3, 8 RxA - 24V 

4, 7 RxB - COMM 

5 TxEN 5 TxEN 

6 COMM 4 SHIELD 

4, 7 TxB - COMM 

3, 8 TxA - 24V 
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',CRIMSON SOFTWARE 
Crimson software is available as a free download from Red Lion's website or 

it can be purchased on a CD, see "Ordering Information" for part number. The 
latest version of the software is always available from the website, and updating 
your copy is free. 

DISPLAY 
This operator interface uses a liquid crystal display (LCD) for displaying text 

and graphics. The display utilizes a cold cathode fluorescent tube (CCFL) for 
lighting the display. The CCFL tubes can be dimmed for low light conditions. 

These CCFL tubes have a limited lifetime. Backlight lifetime is based upon 
the amount of time the display is turned on at full intensity. Turning the 
backlight off when the display is not in use can extend the lifetime of your 
backlight. This can be accomplished through the Crimson software when 
configuring your unit. 

FRONT PANEL LEDS 
There are three front panel LEDs. Shown below is -the default status of 

the LEDs. 

.REDITOP, LABELED "PWR") 

FLASHING Unit is in the boot loader, no valid configuration is loaded.1 

STEADY Unit is powered and running an application. 

YELLOW (MIDDLE) 

OFF No CompactFlash card is present. 

STEADY Valid CompactFlash card present. 

FLASHING 
RAPIDLY 

CompactFlash card being checked. 

FLICKERING 
Unit is writing to the CompactFlash, either because it is storing 
data, or because the PC connected via the USB port has 
locked the drive? 

FLASHING 
SLOWLY 

Incorrectly formatted CompactFlash card present. 

GREEN (sor,oKn) 

FLASHING A tag is in an alarm state. 

STEADY Valid configuration is loaded and there are no alarms present. 

1. The operator interface is shipped without a configuration. After 
downloading a configuration, if the light remains in the flashing state 
continuously, try cycling power. If the LED still continues to flash, try 
downloading a configuration again. 

2. Do not turn off power to the unit while this light is flickering. The unit 
writes data in two minute intervals. Later Microsoft operating systems will 
not lock the drive unless they need to write data; Windows 98 may lock the 
drive any time it is mounted, thereby interfering with logging. Refer to 
"Mounting the CompactFlash" in the Crimson 2 User Manual. 

6 

TOUCHSCREEN 
This operator interface utilizes a resistive analog touchscreen for user input. 

The unit will only produce an audible tone (beep) when a touch on an active 
touchscreen cell is sensed. The touchscreen is fully functional as soon as the 
operator interface is initialized, and can be operated with gloved hands. 

KEYPAD 
The G306 keypad consists of five keys that can be used for on-screen menus. 

TROUBLESHOOTING YOUR G306 
If for any reason you have trouble operating, connecting, or simply have 

questions concerning your new G306, contact Red Lion's technical support. 
For contact information, refer to the back page of this bulletin for phone and 
fax numbers. 

EMAIL: techsupport@redlion.net 
Web Site: httpi/www.redlion.net - 
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BATTERY & TIME KEEPING 

WARNING - EXPLOSION HAZARD - THE AREA MUST BE 
I KNOWN TO BE NON-HAZARDOUS BEFORE SERVICING/ 

REPLACING THE UNIT AND BEFORE INSTALLING OR 
REMOVING I/O WIRING AND BATTERY. 

WARNING - EXPLOSION HAZARD - DO NOT DISCONNECT 
EQUIPMENT UNLESS POWER HAS BEEN DISCONNECTED 
AND THE AREA IS KNOWN TO BE NON-HAZARDOUS. 

A battery is used to keep time when the unit is without power. Typical 
accuracy of the G306 time keeping is less than one minute per month drift. The 
battery of a G306 unit does not affect the unit's memory, all configurations and 
data is stored in non-volatile memory. 

CAUTION: RISK OF ELECTRIC SHOCK 
The inverter board, attached to the mounting plate, supplies 
the high voltage to operate the backlight. Touching the 
inverter board may result in injury to personnel. 

A CAUTION: The circuit board contains static sensitive 
components. Before handling the operator interface without 
the rear cover attached, discharge static charges from your 
body by touching a grounded bare metal object. Ideally, 
handle the operator interface at a static controlled clean 
workstation. Also, do not touch the surface areas of the 
circuit board. Dirt, oil, or other contaminants may adversely 
affect circuit operation. 

To change the battery of a G306, remove power, cabling, and then the rear 
cover of the unit. To remove the cover, remove the four screws designated by 
the arrows on the rear of the unit. Then, by lifting the top side, hinge the cover, 
thus providing clearance for the connectors on the bottom side of the PCB as 
shown in the illustration below. Install in the reverse manner. 

7 

Remove the old battery* from the holder and replace with the new battery. 
Replace the rear cover, cables, and re-apply power. Using Crimson or the 
unit's keypad, enter the correct time and date. 

' Please note that the old battery must be disposed of in a manner that 
complies with your local waste regulations. Also, the battery must not be 
disposed of in fire, or in a manner whereby it may be damaged and its 
contents come into contact with human skin. 

The battery used by the G306 is a lithium type CR2025. 
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OPTIONAL COMMUNICATION CARD 
Red Lion offers optional communication cards for fieldbus communications. 

These communication cards will allow your G306 to communicate with many 
of the popular fieldbus protocols. 

Red Lion is also offering a communications card for additional RS232 and 
RS422/485 communications. Visit Red Lion's website for information and 
availability of these cards. 

CUSTOM LOGO 
Each G3 operator interface has an embossed area containing the Red Lion 

logo. Red Lion can provide custom logos to apply to this area. Contact your 
distributor for additional information and pricing. 

.51 (13) 

/ 
f 

Red Uon Controls 

0 e0 Willow Springs arde 

rk PA 17402 

l +1 (717) 767-6511 

Fax +1 (717) 764-0839 

FRONT OVERLAY 

COMPACTFLASH SOCKET 
CompactFlash socket is a Type II socket that can accept either Type I or II 

cards. Use cards with a minimum of 4Mbytes with the G306's CompactFlash 
socket. Cards are available at most computer and office supply retailers. 

CompactFlash can be used for configuration transfers, larger configurations, 
data logging, and trending. 

Note: Do not remove or insert 
the CompactFlash card while 
power is applied. Refer to 
"Front Panel LEDs." 

CompactFlash- 
Insert Face Up 

Information stored on a CompactFlash card by a G306 can be read by a card 
reader attached to a PC. This information is stored in IBM (Windowse) PC 
compatible FATI 6 file format. 

NOTE 

For reliable operation in all of our products, Red Lion recommends the 
use of SanDiske and SimpleTech brands of CompactFlash cards. 

Industrial grade versions that provide up to two million write/erase cycles 
minimum are available from Red Lion. 

LIMITED WARRANTY 
The Company warrants the products it manufactures against defects in materials and workmanship for a period limited to two 
years from the date of shipment, provided the products have been stored, handled, installed, and used under proper conditions. 
The Company's liability under this limited warranty shall extend only to the repair or replacement of a defective product, at The 
Company's option. The Company disclaims all liability for any affirmation, promise or representation with respect to the products. 

The customer agrees to hold Red Lion Controls harmless from, defend, and indemnify RLC against damages, claims, and expenses 
arising out of subsequent sales of RLC products or products containing components manufactured by RLC and based upon 
personal injuries, deaths, property damage, lost profits, and other matters which Buyer, its employees, or sub-contractors are or 
may be to any extent liable, including without limitation penalties imposed by the Consumer Product Safety Act (P.L. 92.573) and 
liability imposed upon any person pursuant to the Magnuson-Moss Warranty Act (P.L. 93-637), as now in effect or as amended 
hereafter. 

No warranties expressed or implied are created with respect to The Company's products except those expressly contained herein. 
The Customer acknowledges the disclainiers and limitations contained herein and relies on no other warranties or affirmations. 

Red Uon Controls BV 

Basicweg llb 
NL - 3821 BR Amersfoort 

Tel +31 (0) 334 723 225 

Fax +31 (0) 334 893 793 

Red Uon Controls AP 

31, Kaki Bukit Road 3, 

#06-04/05 TechLink 

Singapore 417818 

Tel +65 6744-6613 

Fax +65 6743-3360 
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Pressure,meaSuieinent - 

Process pressure/Hydrostatic 

- - - 

Product Information 
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Take note of safety instructions for Ex applications 
Please note the Ex specific safety information which you can find on our homepage www.vega.com\services\downloads and 
which comes with every instrument In hazardous areas you should take note of the appropriate regulations, conformity and 
type approval certificates of the sensors and power supply units. The sensors must only be operated on intrinsically safe 
circuits. The permissible electrical values are stated in the certificate. 

2 Process pressure/Hydrostatic - Pressure measurement 
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Description of the measuring principle 

1 Description of the measuring principle 

Measuring principle 
VEGAWELL 52 pressure transmitters work according to the hy- 
drostatic measuring principle, which functions independently of 
the dielectric properties of the product and is not influenced by 
foam generation. 

The sensor element of VEGAWELL 52 is the dry ceramic-capaci- 
tive CERTEC® measuring cell in two sizes. Base element and 
diaphragm consist of high purity sapphire-ceramic®. 

The hydrostatic pressure of the product causes via the diaphragm 
a capacitance change in the measuring cell. This capacitance 
change is converted into an appropriate output signal. 

Fig. 1: Configuration of the CERTEC® measuring cell with VEGAWELL 52 

1 Diaphragm 
2 Soldered glass bond 
3 Base element 

The advantages of the CERTEC® measuring cell are: 
Very high overload resistance 
No hysteresis 
Excellent long-term stability 
Completely front flush installation 
Good corrosion resistance 
Very high abrasion resistance 

Wide application range 

VEGAWELL 52 is suitable for level measurement in deep wells 
and ballast tanks as well as for gauge measurement in open 
flumes. Typical media are drinking water and waste water as well 
as water containing abrasive substances. All signal outputs are 
available in 4 ... 20 mA and 4 ... 20 mA/HART - Pt 100. 

In the 4 ... 20 mA/HART - Pt 100 version, a temperature sensor 
Pt 100 in four-wire technology is integrated in the transducer. 
Power supply or processing are carried out via an external tem- 
perature transducer. 

Process pressure/Hydrostatic - Pressure measurement 3 
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Type overview 

2 Type overview 

Measuring cell: 

Media: - - 
Process fitting: 

Material process fitting: 

VEGAWELL 52 

CERTEC® 

drinking water and waste water - 
Straining clamp, screw connection, thread 

316L 
Material, suspension cable: PE, PUR, FEP 

Material transmitter: 
316L, 1.4462 (Duplex), each also with PE coating, PVDF, Titanium 

Diameter transmitter: 
depending on material and version at least 22 mm 

Measuring range: 0 ... 0.1 bar up to 0 ... 25 bar 

Process temperature: -20 ... +80 °C (-4 ... +176 °F) 

Deviation: < 0.2 %, < 0.1 % 

Signal output: 4 ... 20 mA, 4 ... 20 mA/HART 

Operation: depending on the version via PACTware/PC 

4 Process pressure/Hydrostatic - Pressure measurement 
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Mounting instructions 

3 Mounting instructions 

Mounting position 
The following illustration shows a mounting example for VEGA- 
WELL 52. The VEGA price list contains suitable mounting brack- 
ets under the section Accessories. With these parts, standard 
mounting arrangements can be realised quickly and reliably. 

Mounting with straining clamp 

Fig. 3: VEGAWELL 52 in a pump shaft with VEGABOX 02 

VEGAWELL 52 must be mounted in a calm area or in a suitable 
protective tube. This avoids lateral movements of the transmitter 
and the resulting corruption of measurement data. 

1 
Note: 
As an alternative to fixing the transmitter, the use of a 
measuring instrument holder from VEGA's line of mount- 
ing accessories is recommended. 

Beside the connection and suspension cables, the suspension 
cable also contains a capillary for atmospheric pressure compen- 
sation. All versions can be shortened on site. 

With VEGAWELL 52, the electronics is completely integrated in 
the transmitter. The cable end can be lead directly to a dry con- 
nection compartment Pressure compensation is then carried out 
via the filter element of the capillaries. 

Note: 

1 The pressure compensation housing VEGABOX 02 is 
recommended for connecting VEGAWELL 52. 

It contains a high-quality ventilation filter and terminals. A protec- 
tive cover is optionally available for use outdoors. 

Mounting versions 
The following illustrations show the different mounting versions 
depending on the instrument type. 

Fig. 5: Straining clamp 

1 Suspension cable 
2 Suspension opening 
3 Clamping jaws 

Mounting with screw connection 

Fig. 6: Screw connection 

1 Suspension cable 
2 Seal screw 
3 Cone bushing 
4 Seal cone 
5 Screw connection 
6 Seal 

Process pressure/Hydrostatic - Pressure measurement 5 
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Mounting instructions 

Mounting with housing and thread 

Fig. 7: Housing with thread Gni A 

1 Housing 
2 Seal 
3 Thread 

6 ProceS's pressure/Hydrostatic - Pressure measurement 
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Electrical connection 

4 Electrical connection 

4.1 General requirements 
The supply voltage range can differ depending on the instrument 
version. You can find exact specifications in chapter "Technical 
data". 

The national installation standards as well as the valid safety 
regulations and accident prevention rules must be observed. 

GIn hazardous areas you should take note of the appro- 
priate regulations, conformity and type approval certifi- 
cates of the sensors and power supply units. 

4.2 Power supply 
Supply voltage and current signal are carried on the same two- 
wire cable. The requirements on the power supply are specified in 
chapter "Technical data". 

The VEGA power supply units VEGATRENN 149AEx, VEGAS- 
TAB 690, VEGADIS 371 as well as VEGAMET signal condition- 
ing instruments are suitable for power supply. When one of these 
instruments is used, a reliable separation of the supply circuits 
from the mains circuits according to DIN VDE 0106 part 101 is 
ensured. 

4.3 Connection cable 

In general 
An outer diameter of 5 ... 9 mm ensures the seal effect of the cable 
entry. If electromagnetic interference is expected, screened ca- 
ble should be used for the signal lines. 

The sensors are connected with standard two-wire cable without 
screen. 

GIn Ex applications, the corresponding installation regu- 
lations must be noted for the connection cable. 

4.4 Cable screening and grounding 
If screened cable is necessary, the cable screen must be con- 
nected on both ends to ground potential. If potential equalisation 
currents are expected, the connection on the evaluation side 
must be made via a ceramic capacitor (e.g. 1 nF, 1500 V). 

1) 

2) 

4.5 Wiring plan VEGAWELL 52 - 4 ... 20 mA 

Direct connection 

Fig. 8: Wire assignment suspension cable 

1 blue (-): to power supply or to the processing system 
2 brown (+): to power supply or to the processing system 
3 Shielding 
4 Breather capillaries with filter element 

Connection via VEGABOX 02 

CINIUMO 
EINIOME 0 MUM 
IZINIQM121 

9,11P-1 esia 
000 C 

Fig. 9: Terminal assignment VEGABOX 02 

1 To power supply or the processing system 
2 Shielding') 

Connection via housing 

Fig. 10: Terminal assignment of the housing 

1 To power supply or the processing system 
2 Shieldinge) 

Connect screen to ground terminal. Connect ground terminal on the outside of the housing as prescribed. The two terminals are galvanically 0 
connected. 
Connect screen to ground terminal. Connect ground terminal on the outside of the housing as prescribed. The two terminals are galvanically 
connected. 

Process pressure/Hydrostatic - Pressure measurement 7 
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Electrical connection 

4.6 Wiring plan VEGAWELL 52 - 4 ... 20 mA/ 
HART - Pt 100 

Direct connection 

Connection via VEGABOX 02 with integrated temperature 
sensor 

Fig. 11: Wire assignment connection cable 

1 blue (-): to power supply or to the proceSsing system 
2 Brown (+): to power supply or to the processing system 
3 White: for processing of the integrated Pt 100 (power supply) 
4 Yellow: for processing of the integrated Pt 100 (measurement) 
5 Red: for processing of the integrated Pt 100 (measurement) 
6 Black: for processing of the integrated Pt 100 (power supply) 
7 Shielding 
8 Breather capillaries with filter element 

Connection via VEGABOX 02 

ONIGIIMEJ 
ONIIDIMIT 

::1 -/''''''('-' "EINIQIMM 
_,silZEIOIMIZ 

CIEIQIMID 

rlimpliEdiiiINI 
-a 000 C OO 

Fig. 12: Terminal assignment VEGABOX 02 

1 To power supply or the processing system (signal pressure transmitter) 
2 To power supply or the processing system (connection cables resistance ther- 

mometer Pt 100) 
3 Shielding') 

3) 

5) 

Fig. 13: Terminal assignment VEGABOX 02 

1 To power supply or the processing system (signal pressure transmitter) 
2 For voltage supply or to processing system (resistance thermometer Pt 100) 
3 Shielding 

Connection via housing 

Fig. 14: Terminal assignment of the housing 

1 To power supply or the processing system (signal pressure transmitter) 
2 For voltage supply or to processing system (resistance thermometer Pt 100) 
3 Shielding') 

Connect screen to ground terminal. Connect ground terminal on the outside of the housing as prescribed. The two terminals are galvanically 
connected. .t 
Connect screen to ground terminal. Connect ground terminal on the outside of the housing as prescribed. The two terminals are galvanically 
connected. 
Connect screen to ground terminal. Connect ground terminal on the outside of the housing as prescribed. The two terminals are galvanically 
connected. 

8 Process pressure/Hydrostatic - Pressure measurement 
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Operation 

5 Operation 

5.1 Overview 

VEGAWELL 52 4 ... 20 mA 
VEGAWELL 52 - 4 ... 20 mA has no adjustment options. 

VEGAWELL 52 4 ... 20 mA/HART - Pt 100 
Adjustment software according to FDT/DTM standard, e.g. 
PACTware and PC 
HART handheld 

5.2 Adjustment with PACTware 

Connecting the PC to the signal cable 

Fig. 15: Connection of the PC to VEGABOX 02 or communication resistor 

1 PC with PACTware 
2 RS232 inteiface (with VEGACONNECT 3), USB interface 

CONNECT 4) 
3 VEGACONNECT 3 or 4 
4 Communication resistor 250 0 
5 Power supply unit 

(with VEGA- 

Necessary components: 
VEGAWELL 52 
PC with PACTware and suitable VEGA DTM 
VEGACONNECT with HART adapter cable 
HART resistor approx. 250 0 
Power supply unit 

Note: 
With power supply units with integrated HART resist- 
ance (internal resistance approx. 250 0), an additional 
external resistance is not necessary (e. g. VEGATRENN 
149A, VEGAMET 381/624/625, VEGASCAN 693). In 
such cases, VEGACONNECT can be connected paral- 
lel to the 4 ... 20 mA cable. 

Process pressure/Hydrostatic - Pressure measurement 9 
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Technical data 

6 Technical data 

Materials and weights 
Materials, wetted parts 
- Transmitter 

- Diaphragm 
- Measuring cell seal 

- Suspension cable 
- Cable gland on the transmitter 
- Process fitting 
- Straining clamp 
- Unassembled screw connection 
- Threaded connection on the housing 
Materials, non-wetted parts 
- Housing 
Weight approx. 
- Basic weight 
- Suspension cable 
- Straining clamp 
- Screw connection 
- Plastic housing 
- Stainless steel housing 

316L, 316L with PE coating, 1.4462 (Duplex), 1.4462 with PE coating, 
PVDF, Titanium 
sapphire ceramic® (99.9 % oxide ceramic) 
FKM (VP2/A) - FDA and KTW approved, FFKM (Perlast G75S), EPDM 
(A+P 75.5/KW75F) 
PE (FDA and KTW-approved), FEP, PUR 
316L 
316L 
1.4301 
316L, PVDF 
316L 

plastic PBT (Polyester), 316L _ 

0.8 kg (1.764 lbs) 
0.1 kg/m (0.07 lbs/ft) 
0.2 kg (0.441 lbs) 
0.4 kg (0.882 lbs) 
0.8 kg (1.764 Ibs) 
1.6 kg (3.528 Ibs) 

Input variable 
Measured value 
Measuring range 
Recommended max. turn down 

Level 
see product code 
10 : 1 

Output variable 

4 ... 20 mA 
Output signal 

Signal resolution 
Failure signal 
Max. output current 
Run-up time 
Step response time 
Fulfilled NAMUR recommendations 

4 ... 20 mA/HART - Pt 100 
Output signal 

Signal resolution 
Failure signal 
Max. output current 
Run-up time 
Step response time 
Fulfilled NAMUR recommendations 

4 ... 20 mA 

21.1A 

< 3.6 mA 
22 mA 
2s 
100 ms (ti: 0 s, 0 ... 63 %) 
NE 43 

4 ... 20 mA/HART 

2 pA 
< 3.6 mA; 20.5 mA; 22 mA; unchanged (adjustable via PACTware) 
22 mA 
15s 
200 ms (ti: 0 s, 0 ... 63 %) 
NE 43 

Additional output parameter- temperature 
integrated resistance thermometer 
Range 
Resolution 

Pt 100 according to DIN EN 60751 
-50 ... +100 °C (-58 ... +212 °F) 
1 °K 

Deviation for 4 ... 20 mA versiono 
Specifications refer to the set span. Turn down (TD) = nominal measuring range/set span. 

Deviation with version < 0.2 % 
- Tum down 1 :1 up to 5 : 1 

- Turn down > 10 : 1 

< 0.2 % 
< 0.04 % x TD 

6) Determined according to the limit point method according to IEC 60770, incl. non-linearity, hysteresis and non-repeatability. 

10 Process pressure/Hydrostatic - Pressure measurement 
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Technical data 

Deviation with version < 0.1 % 
- Turn down 1 : 1 up to 5 : 1 

- Tum down > 10 :1 
<0.1 % 
< 0.02 % x TD 

Deviation for version 4 ... 20 mA/HART - Pt 100 
Applies to digital HART interface as well as to analogue current output 4 ... 20 mA. Specifications refer to the set span. Turn down (TD) is the 
relation nominal measuring range/set span. 

Deviation with version < 0.2 % 
- Turn down 1 : 1 up to 5 : 1 

- Turn down > 10 : 1 

Deviation with version < 0.1 % 
- Turn down 1 :1 up to 5 :1 
- Turn down > 10 : 1 

< 0.2 % 
< 0.04 % x TD 

< 0.1 % 
< 0.02 % x TD 

Influence of the product or ambient temperature 
Applies to digital HART interface as well as to analogue current output 4 ... 20 mA. Specifications refer to the set span. Turn down (TD) is the 
relation nominal measuring range/set span. 

Average temperature coefficient of the zero signal 

In the compensated temperature range of 0 ... +80 °C (+32 ... +176 °F), reference temperature 20 °C (68 °F). 

Average temperature coefficient of the zero signal 
- Turn down 1 :1 < 0.05 %/10 K 
- Turn down 1 : 1 up to 5 : 1 < 0.1 %/10 K 
- Turn down > 10 : 1 < 0.15 °/./10 K 

Outside the compensated temperature range 

Average temperature coefficient of the zero signal 
- Turn down 1 : 1 typ. < 0.05 %MO K 

Long-term stability (similar to DIN 16086, DINV 19259-1 and IEC 60770-1) 
Applies to digital HART interface as well as to analogue current output 4 ... 20 mA. Specifications refer to the set span. Turn down (TD) is the 
relation nominal measuring range/set span. 

Long-term drift of the zero signal < (0.1 % x TD)/year 

Ambient conditions 
Ambient temperature 
- Connection cable PE 
- Connection cable PUR, FEP 
Storage and transport temperature 

-40 ... +60 °C (-40 ... +140 °F) 
-40 ... +85 °C (-40 ... +185 °F) 
-20 ... +80 °C (-4 ... +176 °F) 

Process conditions 

Process pressure 

Max. process pressure, transmitters) 
- Measuring range 0.1 bar (1.45 psig) 
- Measuring range 0.2 bar (2.9 psig) 
- Measuring range 5 0.4 bar (5.8 psig) 

Pressure stage, process fitting 
- Unassembled screw connection 
- Thread on the housing 

Product temperature, depending on the version 

15 bar (218 psig) 
20 bar (290 psig) 
25 bar (363 psig) 

316L: PN 3, PVDF: unpressurized 
PN 3 

7) Determined according to the limit point method according to IEC 60770, incl. non-linearity, hysteresis and non-repeatability. 
8) Limited by the overpressure resistance of the measuring cell. 

Process pressure/Hydrostatic - Pressure measurement 11 
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Technical data 

Suspension cable Transmitter Product temperature 

PE All -20 ... +60 °C (-4 ... +140 °F) 

PUR All -20 ... +80 °C (-4 ... +176 °F) 

PUR PE coating -20 ... +60 °C (-4 ... +140 °F) 

FEP All -20 ... +80 °C (-4 ... +176 °F) 

FEP PE coating -20 ... +60 °C (-4 ... +140 °F) 

Vibration resistance mechanical vibrations with 4 g and 5 ... 100 Hz° 

Electromechanical data 

Suspension cable 
- Configuration 

- Tensile strength 
- Max. length 
- Min. bending radius 
- Diameter approx. 
- colour (non-Ex/Ex) - PE 
- colour (non-Ex/Ex) - PUR, FEP 
Cable entry housing or VEGABOX 02 
Screw terminals 

six wires, one suspension cable, one breather capillary, screen braiding, 
foil, mantle 
z 1200 N (270 pound force) 
1000 m (3280 ft) 
25 mm (with 25 °C/77 °F) 
8 mm (0.315 in) 

black/blue 
blue/blue 
1 x cable gland M20 x 1.5 (cable: e 5 ... 9 mm), 1 x blind stopper M20 x 1.5 
for wire cross section 1.5 mm2 (AWG 16), screen up to 4 mm2 (AWG 12) 

Supply voltage - 4 ... 20 mA 
Operating voltage 
Permissible residual ripple 
- < 100 Hz 
- 100 Hz ... 10 kHz 

Load 

8 ... 36 V DC 

Uss < 1 V 

Uss < 10 mV 

see diagram 

Fig. 16: Voltage diagram 

1 Voltage limit 
2 Operating voltage 

Supply voltage - 4 ... 20 mA/HART - Pt 100 
Operating voltage 
Permissible residual ripple 
- < 100 Hz 

- 100 Hz ... 10 kHz 

Load 

9) Tested according to the regulations of German Lloyd, GL directive 2. 

9.6 ... 36 V DC 

Uss < 1 V 

Uss < 10 mV 

see diagram 

12 Process pressure/Hydrostatic - Pressure measurement 
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Technical data 

SI i 
1200 

880 - 
600 -- KO 
380 .;) 

I 

0 
9 6 12 14 16 18 20 22 24 26 28 29 30 32 34 36 V 

Fig. 17: Voltage diagram 

1 HART load 
2 Voltage limit 

3 Operating voltage 

Electrical protective measures 
Protection 
- Transmitter 
- Housing 
- VEGABOX 02 
Overvoltage category 
Protection class 

IP 68 (30 bar) 
IP 66/IP 67 
IP 65 
III 

III 

Existing approvals or approvals applied for 
Gas explosion protection 
Fire-damp protection 
Overfill protection 
Ship approval 

e.g. according to ATEX and IEC 
e.g. according to ATEX 
e.g. according to WHG 
e.g. according to GL, LRS, ABS, RINA 

The available approvals can be selected via the configurator on www.vega.corn. 

Depending on the version, instruments with approvals can have different technical data. For these instruments, please note the corresponding 
approval documents. They can be downloaded in the download section on www.vega.com. 

CE conformity 
EMC (2004/108/EG) 
LVD (2006/95/EG) 

EN 61326-1: 2006 
EN 61010-1: 2001 

Environmental instructions 
VEGA environment management system 

You can find detailed information under www.vega.com. 

certified according to DIN EN ISO 14001 

Process pressure/Hydrostatic - Pressure measurement 13 
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Dimensions 

7 Dimensions 

VEGAWELL 52 - suspension cable 1 

11 

Tr 

Il 

771. 
RO. if Nis 

01 %V./ 

.11 

Ia 

ea 

4,111., 
11.7. 

Fig. 18: VEGAWELL 52 - suspension cable 

1 Transmitter Duplex, with straining clamp 
2 Transmitter Duplex for deep wells, with unassembled screw connection G114 A 

(11i NPT) and closing cap 
3 Transmitter Duplex, with PE coating 
4 Transmitter with screwed connection of PVDF 
5 TtansmitterTitaniumMtaniumwith glass leadthrouglz with threadG1 A (1 NPT) 

and plastic housing 

VEGAWELL 52 - suspension cable 2 

Fig. 20: VEGAWELL 52 - suspension cable 

1 Transmitter 316L, with straining clamp 
2 Transmitter Titanium, with unassembled screw connection G1 A (1 NPT) 

VEGAWELL 52 - threaded fitting 

Fig. 22: VEGAWELL 52 - thread 

1 Threaded fitting G14 inner GO 
2 Threaded fitting G1 

14 Process pressure/Hydrostatic - Pressure measurement 
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Product code 

8 Product code 

VEGAWELL 52 

Approval 
XX without 
XM Ship approval 
AX ATEX II 2G EEx is IIC T6 
AM ATEX II 2G EEx is IIC T6 + Ship approval 
Al IEC Ex la IIC T6 

Fastening I Material 
X4 without 
A4 Straining clamp / 1.4301(304) 
GA Threaded fitting, unassembled G1 4A PN3 / 316L 
NP Threaded fitting, unassembled G114A PN0,2 / PVDF 
GC Threaded fitting, unassembled G1A PN3 1316L 
GK Thread G1%A PN3 / 316L with plastic housing 
GV Thread G1%A PN3 / 316L w.hous. StSt (precision casting) 

Version / Process temperature 
A Suspension cable PE / -20...60T 
D Suspension cable PUR I -20...80C 
B Suspension cable FEP I -20...80C 

Length 
K 6 m suspension cable PE 
L 12 m suspension cable PE 
NI 27 m suspension cable PE 
T individually selectable length (PE/PUR/FEP) 

Transmitter material / Diameter 
D Duplex 1.4462 / 32mm 
V 316L / 22mm 
K Duplex 1.4462 with PE coating / 35mm 
P PVDF / 44 mm 

Seal measuring cell 
1 FKM (VP2/A) 
3 EPDM (A+P 75.5/KW75F) 
P FFKM (Perlast G75S) 

Measuring range 
A rel. / 0...0.1 bar (0..10 kPa) 
B rd. 1 0...0.2 bar (0...20 kPa) 
C rd. 1 0...0.4 bar (0...40 kPa) 
13 rel. 10...1 bar (0...100 kPa) 
E ml. 1 0...2.5 bar (0..250 kPa) 
F ml. 10...5 bar (0..500 kPa) 
G ml. 1 0...10 bar (0..1000 kPa) 
2 abs. 0..2.5 bar (0...250kPa) 
3 abs. 0...5.0 bar (0...500kPa) 

Electronics 
C 4...20mA 
13 4...20mA/HARTOD + PT100 4-wire 

Deviation In characteristic 
1 020 
2 0.10 

Transmitter options 
X without 
V for deep wells 

1-' MI 111 IWL52. I I 

Process pressure/Hydrostatic - Pressure measurement 15 
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Paagtaws, 

*1:339IICESIS 

VEGA Grieshaber KG 
Am Hohenstein 113 
77761 Schiltach 
Germany 
Phone +49 7836 50-0 
Fax +49 7836 50-201 
E-Mail: info@de.vega.com 
www.vega.com 

Subject to change without prior notice 

' 
, 

I,. 

Z'K 

E 
ISO 9001 

9912 

You can find at www.vega.com 
downloads of the following 

operating instructions manuals 
menu schematics 
software 
certificates 
approvals 

and much, much more 

35400-EN-090130 
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Introduction , - - 

.e<--r 
=,, . , -, . ,,,,1 .:,;:- ..,..,.\ s.,. 

The Trio DataCom ER450 is'an adyalieeithigh speed, digital data radio modem designed for the niosVcoiniilex 
demanding requirementin both Point-to -Point and eoio-to-Multipoint(Multiple'fiddiess Radio) SCADA:and 
systems:, .. ' ;, - " ..,,,e \ ' . ',, , - . ..,,..:- -,,,, 

, 

Normally used as a4talf.duplex high yerforrnance'Rernote Data,RachOiWcommunicatingmith the full duplex , -,A. ... ., t.,. , > 

Base/Repeater or EH450 Redundant 1 +1 Base/Repeater stations, the versatile fR450 blso serves as j low cost 
1.., base/repeater or point-to-pOint-linkstation in both TRIOS Seriesjanttivi,,Series data radio systems with the addition 

ERF0450 option, and can provideife*ork management access ft:infernore diagnoslicS in:either of these systems. 

Features . 
° z. 

,, 
-, Radio and Modem Dataforts , , . , - 

- True 19,200 bps over-air data rates in 12 5kHz FCC channels - Duantidependent configurable data ports and 
(also 9600 bps) - Fully integrated radio, modem and data . 1 . 

separate system port .i0.- 
multiplexer 

- Conipirtibte with most industry standard data 
- 128 bit AES encryption (export restrictions may apply) , ,., - 

g protocols' e MODBUS, DNP-3, IEC 870, SEL w 
- 12.5 or 25kHz channel operation Mirrored Bits etc 
- Fast data turnaround 

- Selectable 300 -57 6 k bps asynchronous RS-232 
- Simplex, Half Duplex and Full Duplex (Full Duplex with interface C i 

ERFD45O option) 
- Multistreamml simultaneous data streams allow 

- Compatible with legacy systems (Non Packet Digital and for multiple vendor devices/protocols to be 
Bell 202 Modes) transported on the one radio network 

- Full specification operation from -30 to + 60C - Flexible data stream routing providing optimum 
- Hazardous Environment Certification - Class I, Division 11 radio channel efficiency 

(Groups kB,C and 0) 
- Internal repeater operation - single radio store 

-Compact, rugged diecast alloy housing and forward 
- Low power consumption with sleep mode operation - ChannelshareTm unique integrated C/DSMA 
- Field upgradeable firmware collision avoidance technology permits 
- Multi-function LED Display simultaneous polling and spontaneous alarm 
- Digital orderwire option reporting operation in the same system 
- VSWR protection 

Network Management Remote Diagnostic option 
(In conjunction with TViewt.. Software) 

- Remote fully transparent Network Management and 

Diagnostics 

- Network wide operation from any radio modem 
- Full SCADA style features such as database, trending and 

networking 
- Over-the-air modem reconfiguration Innovative and sophisticated 
- Full graphical presentation (HMI) digital communications 

Note : Not ell product features are available in every mode of operation. designs product s and solutions 

, 

and 
k,,,' 

Telemetry 

EB450 

full duplex 
of the 

- 

_ 

, 

_ 

-..,- 

c - 

le 

r 
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Remote Data Radio - ER450 

E Series - Generation II 

Local rnulatory cone:ions may detonate the 

oedema.= and suitability of individual 

venire in different countries. It is the 

resconslaily of the Max to cord= these 

regulatory condkons. Perform:Ince data 

Vitimen tyytelvalues dated bt hedeetted unit 

bitmetco subject b chores valhxdnelce. 

OCaprig 2008 Trio DataCan Ply Ud. 

NI rights reserved. Issue 01108 

Note Not all product features are ovailable in ovary mode of operation. 

Radio 

Frequency Range: 370-520 MHz (various 
sub-frequency bands available) 

Frequency Splits: Various Tx/Rx 

frequency splits - programmable 

Channel Selection: Dual synthesizer, 
6.25 kHz channel step 

Channel Spacing: 12.5 or 25 kHz 

Frequency Accuracy: ±1ppm (-30 to +60C) 

(-22 to 140F) ambient - - - 

Aging: <= 1ppm/annum 

Operational Modes: Simplex, Half duplex 

or Full duplex* 

Configuration: All configuration via 
Windows based software 

Compliances: 
ETSI 

FCC 

IC 

ACA 

CSA 

EN300113, EN301489, EN60950 

PART 15, PART 90 

RS119, 10ES-001 

AS4295-1995 (Data) 

Class I, Division II, Groups 

(A,B,C,D) for Hazardous 

Locations ANSI/UL equivalent) 

Transmitter 

Tx Power 0.05 - 5W (+37 dBm) 1 dB 

User configurable with over-temperature 
and reverse power protection 

Modulation: User configurable narrow 
band digitally filtered binary GMSK or 4 

level FSK 

Tx Keyup Time: <1mS 

Timeout Timer Programmable 0-255 

seconds 

Tx Spurious: <=. -37 dBm 

PTT Control: Auto (Data) / RTS line (Port A 
or B) I System Port Override 

Receiver 
Sensitivity: -118 dBm for 12 dB SINAD 

Selectivity: Better than 60 dB 

Intermodulation: Better than 70 dB 

Spurious Response: Better than 70 dB 

AFC Tracking: Digital receiver frequency 
tracking 

Mute: Programmable digital mute 

Diagnostics (Optional) 

Network wide operation from any 
remote terminal. 

Non intrusive protocol - runs 

simultaneously with the application. 

Over-the-air re-configuration of user 
parameters. 

Storage of data error and channel 
occupancy statistics. 

In-built Error Rate testing capabilities. 

Connections 

User Data Ports: 2 x DB9 female ports 

wired as DCE (modem) 

System Port RJ45 for diagnostic, 
configuration and re-programming 

Antenna: N female bulkhead. Separate 
N (Tx) and SMA (Rx) connectors for 
full duplex.* 

Power 2 pin locking, mating 
connector supplied 

LED Display: Multimode Indicators for 
Pwr, Tx, Rx, Sync, TxD and RxD data 

LEDs (for both port A and B) 

Modem 

Data Serial Port A: RS232, DCE, 

600-57,600 bps asynchronous 

Data Serial Port B: RS232, DCE, 

300-38,400 bps asynchronous 

System Port: RS232, 19,200 bps 

asynchronous 

Flow Control: Selectable hardware / 
software / 3 wire interface 

RF Channel Data Rate: 

4800/9600/19,200 bps Half / Full duplex* 

Data Buffer 16 kbyte of on-board RAM 

Bit Error Rate: 

< 1x10-6 @ -110 dBm (4800 bps) 

< 1x10-6 @ -108 dBm (9600 bps) 

< 1x10-6 CO -106 dBm (19,200 bps) 

Encryption: 128-bit AES encryption 

Collision Avoidance: Trio Data Corn's 

unique supervisory Channelsharen* 

collision avoidance system 

VO, 

Multistreamn": Trio DataCom unique 

simultaneous delivery of multiple data 

streams (protocols) 

Data Turnaround Time: <10mS 

Firmware: Field upgradeable Rash memory 

General 

Power Supply: 13.8 Vdc nominal 
(10-16 Vdc) - - 

Transmit Current 750 mA nom. @ 1 W 
1600 mA nom. OM W 

Receive Current <125 mA nom 

Sleep Mode: External control, < 1 mA 

Dimensions: Rugged Diecast Enclosure 
170 x 150 x 42mm 

6.7 x 5.9 x 1.65 inches 
With Mounting Plate 

190 x 150 x 47mm 

7.5 x 5.9 x 1.85 inches 

Mounting: Fitted Mounting Plate 

Weight 1.27 kg (2.8lbs.) 

Options 

ERFD450 Full Duplex Operation with 
separate N (Tx) and SMA (Rx) 

connectors 

DUPLX450BR External Duplexer, Band 
Reject (for single antenna operation) 

EDOVM Digital Order Wire Voice Module 

NEMA 4/R Stainless Steel Enclosure 
(IP65, NEMA 4 rated) 

TVIEW+1,* Configuration, Network 
Management and Diagnostic Windows 
GUI Software 

DIAGS/E Network Management and 

Remote Diagnostics Facilities per 

Radio Modem 

Related Products 

EB450 Base Station 

EH450 Hot Standby Base Station 

MSR/9 Port Stream Router Multiplexer 

MR450 Remote Data Radio 

*With ERFD450 full duplex option plus external 
duplexer for single antenna operation 

TRIO 
-17 ff4 tat. ci ti.ot 

HEAD OFFICE 

41 Aster Avenue, Carrum Downs 

Victoria, Australia 3201 

Phone +613 9775 0505 Fax +613 9775 0606 

sales@trlodatacom.com 

www.triodatacom.com 

NORTH AMERICA 

Suite 200, 7015 .8th St. NE 

Calgary, AB Canada T2E 8A2 

Phone +403 219 3625 Fax +403 274 0759 

Toll Free 866 844 8746 (TRIO) 

salesna©triodatacom.com www.triodatacom.com 
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nerve" 

D7P-U2E4F3-PX11 

D7M-U2E4F3-MX11 

D7P-POT 

D7 Multi-function momentary pushbuttons and 
potentiometers 22.5 mm 
Complete 

Multi-function operators with contact blocks 

Time saving II Central nut fixing 
Snap fitting of components 

Space efficient 2 or 3 functions in a minimum of space 

Single 22.5 mm hole mounting 
Economical Negates the need for 3 separate devices 

Less mounting time 

Flexible II Uses standard D7 rear elements 

2 contact levels possible 

Choice of plastic or metal body 

IP 66 protection 

Dual pushbuttons 

Description Contact 

Momentary operation 1 N/O, 1 N/C 

Blank inserts (Red/Green) 

0-I (Red/Green) 1 N/O, 1 N/C 

Plastic body 
Cat. No. 

Metal body 
Price $ Cat. No. Price 

' m 4 

'07-P-U2t4F3-PXY1 f ''Iiihi-U2E4F3=MXIV: 73.50 

i 7010 ii7MiUZEfiE4a111 

Potentiometer 

Supplied as operator only or with resistive elements 
Thermoplastic body 

Description 
Plastic body 
Cat. No. ') Price $ 

Operator without resistive element 
,:. 

D7P-POT- :117.00 
Operator with 1000 SI resistive element , 6714Fek: .r:4.,4 1: }16.00 , 

Operator with 5000 12 resistive element 'Il7g#401ini6i061 
Operator with 10000 ci resistive element `67PATO: ..AJ163:00,1 

Notes: ') For technical information and spare resistive element refer page 2 - 47. 
Accessories refer page 2 - 34. 

Price Schedule 'A2' 
2 -14 GST not included 
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S' 

- 

DO SI 

S. ' 
. 5 II .1 - - 
I 6 -I 

II 

" 

RJTE.® !RA T Telephone Line 

11*.$1F1 tiJ;11f1p110'Pf'Wr.gR5YPPr255,9q; 
pr.Tiige;9!9!:qc#§9;:9.tplecornr91.qcOttPrI 
equiØment'connectirig via kl1.1.1ilili§s: 
Designed for traditional (2 wire) telephone 
eirScuits;hp;proiluo! i-alsrxcorrIpatikilgAtiit6 
MIC4Pr,Ps.A94!:401;',cir.c,01% 

tiie!$10 Ri 11 is a UL Listed secondary 
protector intended for e in fad lities 
where prithary protective devices IiaVe'15.60 
installed at the service entrance. The SLP1 

Ru 1A is a high-energy multi-stage primary 
protectqr'ihtepried,for 000: UL applications 
where higher surge ratings are required. 

t ction 

: Model . '',- 

Max Cont Oberatina Voltam+. Lie 
ISLP1RJ11 - ---- - 151.P1RMA 
<280\k" 

MaxDischarge.Current14., ' - 500A8/200 :120kA.8/201.4s: 
' Dirnentiofitft,:xa;LW:;:,nrit(in)i . 35x281a6:(130:k1:10.)i2:99) . - : 

Weiglit:74(11W-2 -- - " ' ---- 50(011). --- - 
Connection 150 mm (6'!),013:mrn?,,(#16AWG) With earth;4<.mmTingliJg 

165 mm (6:57.)pa.Ktycord'iiiir'lucled: 
6 position RJ, 2:Pins.06.vd..0., 

Mounting Adhesive backing 
ApproValS; Ul, lAtTick 
Voltage Protection. Level ,,t4 11.9y j,g,,. 

00v..61iktrAfiii-d . 

Maxline Current IL 160 :MA il.120MA.. 
Temperature -- - ' -40°Cto'65!C-(40".ftoi.149°F)1 

is'e. registered trademark o'f, UndenN niers Laboratories;.,Inc:' 

WARM. t\IG'z 

ERICO products strait be installed and USectr'Only:aSindicated in Efil pYsgrOdi.ierioltooion:sheetk and le6ie,ing'Inat alS: 

instruction sheets available at www enco corn and from your ERICO !cgili.*ner Serilie:i'epreSenteti*IMProper.initaiiation, 
niiiUse;;MiiiPPIkationtOr'Otnerlailuretgi!oniPieteiy:iniioi ERJCOs instructions 
property darnage;serious bodily injury and. dethh. 

6Pyright:004:iitiCo International All rights resered 
ODovc4oWELO:CiiiitC, ER10,-EkIRE),(.0,1110-.1, and LENTeN 

.E711S4VVVEri f8021307b1ANEN- 0,389.6M8 
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J & P Richardson Industries Pty Ltd 

7.7 VARIABLE SPEED DRIVE 

DANFOS - FC202P75KT4E21H1 

DANFOSS - 130B 1117 - EXTERNAL KEYPAD KIT 

File: C41900 Manual Revision 0 Date: 17/02/2012 
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VLT® AQUA Drive 
Operating Instructions 27° 1. How to Read these Operating Instructions 

1. How to Read these 0 a eratin Instructions 

1.1.1. Copyright, Limitation of Liability and Revision Rights 

This publication contains information proprietary to Danfoss. By accepting and using this manual the user agrees that the information contained herein 

will be used solely for operating equipment from Danfoss or equipment from other vendors provided that such equipment is intended for communication 

with Danfoss equipment over a serial communication link. This publication is protected under the Copyright laws of Denmark and most other countries. 

Danfoss does not warrant that a software program produced according to the guidelines provided in this manual will function properly in every physical, 

hardware or software environment. 

Although Danfoss has tested and reviewed the documentation within this manual, Danfoss makes no warranty or representation, neither expressed nor 

implied, with respect to this documentation, including its quality, performance, or fitness for a particular purpose. 

In no event shall Danfoss be liable for direct, indirect, special, inddental, or consequential damages arising out of the use, or the inability to use information 

contained in this manual, even if advised of the possibility of such damages. In particular, Danfoss is not responsible for any costs, including but not 

limited to those incurred as a result of lost profits or revenue, loss or damage of equipment, loss of computer programs, loss of data, the costs to substitute 

these, or any daims by third parties. 

Danfoss reserves the right to revise this publication at any time and to make changes to its contents without prior notice or any obligation to notify former 

or present users of such revisions or changes. 
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VLT® AQUA Drive 
1. How to Read these Operating Instructions 2).7 Operating Instructions 

These Operating Instructions will introduce all aspects of your VLT AQUA Drive. 

Available literature for VLT AQUA Drive: 

Operating Instructions MG.20.MX.YY provide the neccessary information for getting the drive up and running. 

Design Guide MG.20.NX.YY entails technical information about the drive design and customer applications. 

Programming Guide MG.20.OX.YY provides information on how to programme and indudes complete parameter descriptions. 

X = Revision number 

YY = Language code 

Danfoss Drives technical literature is also available online at www.danfoss.com/BusinessAreas/DrivesSolutions/Documentations/Technical+Documenta- 

tion. 

1.1.2. Approvals 

CE US 

1.1.3. Symbols 

Symbols used in these Operating Instructions. 

NB! 

Indicates something to be noted by the reader. 

Indicates a general warning. 

Indicates default setting 
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VLT® AQUA Drive 
Operating Instructions 2. Safety 

2. Safet 

2.1.1. Safety note 

4&,The voltage of the frequency converter is dangerous whenever connected to mains. Incorrect installation of the motor, frequency 

converter or fieldbus may cause damage to the equipment, serious personal injury or death. Consequently, the instructions in this 

manual, as well as national and local rules and safety regulations, must be complied with. 

Safety Regulations 

1. The frequency converter must be disconnected from mains if repair work is to be carried out. Check that the mains supply has been disconnected 

and that the necessary time has passed before removing motor and mains plugs. 

2. The [STOP/RESET] key on the control panel of the frequency converter does not disconnect the equipment from mains and is thus not to be 

used as a safety switch. 

3. Correct protective earthing of the equipment must be established, the user must be protected against supply voltage, and the motor must be 

protected against overload in accordance with applicable national and local regulations. 

4. The earth leakage currents are higher than 33 mA. 

5. Protection against motor overload is set by par. 1-90 Motor 777ennal Protection. If this function is desired, set par. 1-90 to data value [ETR trip] 

(default value) or data value [ETR warning]. Note: The function is initialised at 1.16 x rated motor current and rated motor frequency. For the 

North American market: The ETR functions provide dass 20 motor overload protection in accordance with NEC. 

6. Do not remove the plugs for the motor and mains supply while the frequency converter is connected to mains. Check that the mains supply has 

been disconnected and that the necessary time has passed before removing motor and mains plugs. 

7. Please note that the frequency converter has voltage inputs other than LI, L2 and 13, when load sharing (linking of DC intermediate circuit) and 

external 24 V DC have been installed. Check that all voltage inputs have been disconnected and that the necessary time has passed before 

commendng repair work. 

Installation at High Altitudes 

By altitudes above 2 km, please contact Danfoss regarding PELV. 

Warning against Unintended Start 
1. The motor can be brought to a stop by means of digital commands, bus commands, references or a local stop, while the frequency converter is 

connected to mains. If personal safety considerations make it necessary to ensure that no unintended start occurs, these stop functions are not sufficient. 

2. While parameters are being changed, the motor may start. Consequently, the stop key [STOP/RESET] must always be activated; following which data 

can be modified. 3. A motor that has been stopped may start if faults occur in the electronics of the frequency converter, or if a temporary overload or 

a fault in the supply mains or the motor connection ceases. 

Warning: 

Touching the electrical parts may be fatal - even after the equipment has been disconnected from mains. 

Also make sure that other voltage inputs have been disconnected, such as external 24 V DC, load sharing (linkage of DC intermediate circuit), as well as 

the motor connection for kinetic back up. 
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2. Safety 

2.1.2. General Warning 

VLT® AQUA Drive 
Operating Instructions 

Warning: 

Touching the electrical parts may be fatal - even after the equipment has been disconnected from mains. 

Also make sure that other voltage inputs have been disconnected, (linkage of DC intermediate circuit), as well as the motor connection 

for kinetic back-up. 

Before touching any potentially live parts of the VLT AQUA Drive FC 200, wait at least as follows: 

200 - 240 V, 0.25 - 3.7 kW: wait at least 4 minutes. 

200 - 240 V, 5.5 - 45 kW: wait at least 15 minutes. 

380 - 480 V, 0.37 - 7.5 kW: wait at least 4 minutes. 

380 - 480 V, 11 - 90 kW, wait at least 15 minutes. 

525 - 600 V, 1.1 - 7.5 kW, wait at least 4 minutes. 

525 - 600 V, 110 - 250 kW, wait at least 20 minutes. 

525 - 600 V, 315 - 560 kW, wait at least 30 minutes. 

Shorter time is allowed only if Indicated on the nameplate for the specific unit. 

Leakage Current 

The earth leakage current from the VLT AQUA Drive FC 200 exceeds 3.5 mA. According to IEC 61800-5-1 a reinforced Protective Earth 

connection must be ensured by means of: a min. 10mm2 Cu or 16mm2 Al PE-wire or an addtional PE wire - with the same cable cross 

section as the Mains wiring - must be terminated separately. 

Residual Current Device 

This product can cause a D.C. current in the protective conductor. Where a residual current device (RCD) is used for extra protection, 

only an RCD of Type B (time delayed) shall be used on the supply side of this product. See also RCD Application Note MN.90.GX.02. 

Protective earthing of the VLT AQUA Drive FC 200 and the use of RCD's must always follow national and local regulations. 

2.1.3. Before Commencing Repair Work 

1. Disconnect the frequency converter from mains 

2. Disconnect DC bus terminals 88 and 89 

3. Wait at least the time mentioned In section 2.1.2 

4. Remove motor cable 

2.1.4. Special conditions 

Electrical ratings: 

The rating indicated on the nameplate of the frequency converter is based on a typical 3-phase mains power supply, within the specified voltage, current 
and temperature range, which is expected to be used in most applications. 

The frequency converters also support other special applications, which affect the electrical ratings of the frequency converter. Special 
conditions which affect the electrical ratings might be: 

Single phase applications 

High temperature applications which require derating of the electrical ratings 

Marine applications with more severe environmental conditions. 

Consult the relevant clauses in these instruction's and in the Voss. AQUA Drive Design Guide for information about the electrical ratings. 

Installation requirements: 

The overall electrical safety of the frequency converter requires special installation considerations regarding: 
Fuses and circuit breakers for over-current and short-circuit protection 

Selection of power cables (mains, motor, brake, loadsharing and relay) 

Grid configuration (IT,TN, grounded leg, etc.) 

Safety of low-voltage ports (PELV conditions). 

Consult the relevant clauses in these instructions and in the VLTe AQUA Drive Design Guide for information about the installation requirements. 
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VLT' AQUA Drive 
Operating Instructions 

2.1.5. Caution 

2. Safety 

The frequency converter DC ink capacitors remain charged after power has been disconnected. To avoid an electrical shock hazard, 

disconnect the frequency converter from the mains before carrying out maintenance. Wait at least as follows before doing service on 

the frequency converter: 

Voltage 

200 - 240 V 
4 min: C. 

0.25 - 3.7 kW 

Min. Waiting Time 
15 min. 20 min. 

5.5 - 45 kW 

380 - 480 V 0.37 - 7.5 kW 11 - 90 kW 110 - 250 kW 
r 

525-600 V 0.75 kW - 7.5 kW 110 - 250 kW 
... 

525-690 V 45 - AO kW 

315 -450 kW 

315 - 560 kW 

450 - 630 kW 

Be aware that there may be high voltage on the DC link even when the LEDs are turned off. 

2.1.6. Avoid unintended Start 

While the frequency converter is connected to mains, the motor can be started/stopped using digital commands, bus commands, 

references or via the Local Control Panel. 

Disconnect the frequency converter from mains whenever personal safety considerations make it necessary to avoid unintended start. 

To avoid unintended start, always activate the [OFF] key before changing parameters. 

Unless terminal 37 is turned off, an electronic fault, temporary overload, a fault in the mains supply, or lost motor connection may cause a 

stopped motor to start 

2.1.7. Safe Stop of the Frequency Converter (optional) 

For versions fitted with a Safe Stop terminal 37 input, the frequency converter can perform the safety function Sane Torque Off (As defined by draft CD 

IEC 61800-5-2) or Stop C3tegoty 0(as defined in EN 60204-1). 

It is designed and approved suitable for the requirements of Safety Category 3 in EN 954-1. This functionality is called Safe Stop. Prior to integration and 

use of Safe Stop in an installation, a thorough risk analysis on the installation must be carried out in order to determine whether the Safe Stop functionality 

and safety category are appropriate and sufficient. In order to install and use the Safe Stop function in accordance with the requirements of Safety 

Category 3 in EN 954-1, the related information and instructions of the VLT AQUA Drive Design Guide MG.20.NX.YY must be followed! The information 

and instructions of the Operating Instructions are not sufficient for a correct and safe use of the Safe Stop functionality! 
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2. Safety 
VLT' AQUA Drive 

Operating Instructions 
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2.1.8. IT Mains 

IT Mains 

Do not connect 400 V frequency converters with RFI- filters to mains supplies with a voltage between phase and earth of more than 

440 V. 

For IT mains and delta earth (grounded leg), mains voltage may exceed 440 V between phase and earth. 

par. 14-50 RFI Rtercan be used to disconnect the internal RFI capacitiors from the RFI filter to ground. If this is done it will reduce the RR performance 

to A2 level. 

2.1.9. Software Version and Approvals 

CE 

VLT AOUA Drive 

Software version: 1.24 

US 
This manual can be used with all VLT AQUA Drive frequency converters with software version 1.24. 

The software version number can be found in parameter 15-43. 
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VLT® AQUA Drive 
Operating Instructions 

2.1.10. Disposal Instruction 

2. Safety 

Equipment containing electrical components must not be disposed of together with domestic waste. 
It must be separately collected with electrical and electronic waste according to local and currently valid leg- 
islation. 2 
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3. Introduction 
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VLT® AQUA Drive 
Operating Instructions 3. Introduction 

3. Introduction 

3.1. Introduction 

3.1.1. Type Code String 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 

FC- 2 0 2 P ii H Xxlx* B 
1308.4484.10 

Description Pos Possible choice 
ProduCt:OroUOATLT seeie. .. 1.6,.'.., FC 202 

Power rating 8-10 0.25 - 630 kW 
Ntier;of Phates s; ., 11 ', Tli*e.pflaks.rn, 

52: 220-240 VAC single phase 
S4: 380-480 VAC single phase 
T 2: 200-240 VAC 
T 4: 380-480 VAC 
T 6: 525-600 VAC 
T 7: 525-690 VAC 

Mains voltage 11-12 

..,. 
, ..,.. 

,4 

,.. , , A A 
.%'.. 4 

Enclosure ' -,4" . . . . 

'"'"'"' ' ,:"::', ..to . - ' '- 
.. .... wg 

. '' . 

. ,,. pi,,,,- - "7,',". , ''''' /,,' ; 

I ..,. 

s 6.; - 
, 

' 

, ,,,-r,5t- ;; . - .. 

137,15:= , -" '' ' 
*.,i'W "7;,.1. 

' ' 
'''' ' . , , 

,-,1 

- , x- A : 
E21: IP 21/NEMAXype,11 ',',- . ,;:. , - , `'.0,',... 
E55: IP 55/NEMA,TYpe,12 ._, ,',;:,;., ' - , 

E2M(IP21/NEMA.TYP'e.1W/maiiis shield 1, 1,.,;,:. 
E5IW:' IR 55/NEP:,1-A,Type''4:121;;;/mains,shield ;',,,,,,,:, 

E66 1P66 "-'7 , ', . ,. ," ',?';,..,'.,,"'`. 
-1P21,1deWithei-db`ckplateV " 7 ' '"'", ' ' ", 

G211P21',Idt iiiin baCkblate- ...:,',,t,:t.f.-43 4.' , "" - ", 

p20: IP20/Chassis with backplate( - . ., . , 

p21:;,,IP21/NEMA Type 1 w/backplate', , .'' <A4, 

P55:4P55/NEMkTibe 12 w/backplateo, 

4 
- 

, 

- 

RFI filter 16-17 

HX: No RFI filter 
Hl: RFI filter dass Al/B 
H2: RFI filter dass A2 
H3: RFI filter dass Al/B (reduced cable length) 
H4! RFI filter dass A2/A1 

..,,', .4: 
9 

;.ii , ;., .e'.., ,Z,;,,l.`, /,'-' ' 4 '',A,,,'',',. : ,', 

, :. 
. 

""' 

Nob chopper induded:'4 , , ;,-,:',-:. , 
13:,-,Brake chopper Included' ,:. 
T:', Safe Stop' 

,, , 

VSefe +,brake 

1 

Display 19 
G: Graphical Local Control Panel (GLCP) 
N: Numeric Local Control Panel (NLCP) 
X: No Local Control Panel 

, ';'.:4,ix...a, ..-...= .,,,,,,,,, .1.. k.. .., ., ... ,f,-...- 
Coatinge,,p,p,:::,,, 7 , 7:, 1 , , . ,, , .' 

0, 
., -if :2 

qi ;. -,, 
X:ANo,!coptRdc.PCP';4"V"-.. 7,- , '' ' '. ki",...Y riPfr 
C: COated PCB ".,',15` / , ,, ,f' 7, 4 , , - ' , , ,,, 

Mains option 21 

D: Loadsharing 
X: No Mains disconnect switch 
1: With Mains disconnect switch 
8: Mains Disconnect + Loadsharing 

lkdabtetiOn 22 P.--eSerived 

Adaptation 23 Reserved 

SoftWare'release 2427 3 Actual 'software 
Software language 28 

1 .-,r4,';',-, V -0;,:,'2404 ' ., 
!Yepttene . , 5', ' 4 ', 4K ', , 

,,g.,':' ;;.:,,.. At <; 

"`437,p",-;',,:71:*? 
29130 '; ',%,'," 
; ,:',',;0 ;:47, ; 

P( No option-s,",,P,"..i' ?, -;<;: ,V`''"':" 
AD MCA 101 Profibus DP V1 ` , ",';~ 
A4: MCA,104 DeViCeNet, ,,,,',*,`, `)//24'ia 7:.%i '','",,,,, 

r,;,,,r ,,, 

, ; ,;,'<- 

B options 31-32 

BX: No option 
BK: MCB 101 General purpose I/O option 
BP: MCB 105 Relay option 
BO:MCB 109 Analog 1/0 option 

[1:076PtioriSIMCO 33f34 
35 

'CY:IN-64)06ns 
X: No options 
XX ;7Stiiiidifd software 

Cl options 
35-37 ,t.b011oilloftWqre 

D options 38-39 
DX: No opbon 
DO: DC back-up 

TheVarloUS'OPtIoriS'artdescribed:furtherintie..sl/LTAQUI Ofilee Coast(' ailde.- 

Table 3.1: Type code description. 
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3. Introduction 

3.1.2. Frequency Converter Identification 

VLT1 AQUA Drive 
Operating Instructions 

Below is an example of an identification label. This label is situated on the frequency converter and shows the type and options fitted to the unit. See 

table 2.1 for details of how to read theType code string (T/C). 

7/C tCAUPVJKT:46211111XILOOCROC<A?tTa),, 

PAN 13f ii7;342r.,16.', 5/0 
, 

111: :_sritip40,V,50/0 Hz 9fiJ9S'A ;u 

gio v i0e/if5A'73,4 

-MADE ill r) 

Lizqvir erunthil:colitr. 
9,11LrnPI1414 for,PPIrtie. 

AlUTIQN:4; , 

SEE MANE/40401R tittHilEi, 

`'WArRNING';Fx'; 
6 

.-,,STORED CHARGE 00 NOT TOUCH,Utml. 
rq/n,'AfrER ,01g59_141.1FCTIO,t1:4:%: 

CHARGE RESIOGELS.4A7TEOPRE°:,'-g. 
° min: APRES DECOHNEV0Hgm, 

I 30BA487.10 

Illustration 3.1: This example shows an identification label for VLT AQUA Drive. 

Please have TIC (type code) number and serial number ready before contacting Danfoss. 

3.1.3. Abbreviations and Standards 

Abbreviations: Terms: ST-units: I -P units: 

AWG 
Acceleration 
American wire gauge 

m/s' flt.4.2 

Auto Tun 
°C 

Automatic Motor_Tuning 
Celsius 

KIM 

Current A Amp 
Current limit 

°F 
Energy 
Fahrenheit 

) = N!rn__ ft-lb, Btu 

FC .Converter - 
Frequency Frequency H 

laii 
LCP 

EPA 

Ms 

Kilohertz 
Local Control Panel 
Milliampere 
Millisecond 

min 
MCT 

Minute. 
motion Control Tool 

to-rip,E, 
Nm 

_MotoriType Dependent 
Newton Metres in-lbs 

rri-I, ri 

fmN 

E'll.,-1ll 

UM,N 

Nominal motoilqurrent 
Nominal motor frequency 
Nominal motor power 
Nominal motor voltage 

par. 
PELv 

Parameter 
Protective Extra Low Voltage 
Power 
Pressure 

W 
Pa = N/rn, 

Btu hr, 
psi, psf, ft of water 

.II,: 
RPM 

Rated Inverter Output Current 
Revolutions Per Minute 

SR Size Related 
Temperature 

Tire 
Time s 

Torque limit 
vgjta.w 

Table 3.2: Abbreviation and Standards table . 
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VLT® AQUA Drive 
Operating Instructions 

. . I 

4.1. Before starting 

4.1.1. Checklist 

4. Mechanical installation 

When unpacking the frequency converter, ensure that the unit is undamaged and complete. Use the following table to identify the padraging: 

Enclosure A2 A3 AS B1 /B3 82/B4 C1 /C3 C2/C4 

type: (IP 20/ 21) (IP 20/21) (IP 55/ 66) (IP20/ 21/ 55/ 66) (IP20/ 21/ 55/66) (IP20/21/ 55/66) (IP20/21/ 55/66) 

...... 

0 
.....14:2zzzcillW 

Unit size (kW): 

5.5-11/ 15/ 18.5-30/ 37-45/ 
200-240 V 0.25-3.0 3.7 0.25-3.7 

5.5-11 15-18.5 22-30 37-45 

11-18.5/ 22-30/ 37-55/ 75 - 90/ 
380-480 V 0.37-4.0 5.5-7.5 0.37-7.5 

11-18.5 22-37 45-55 75-90 

11-18.5/ 22-37/ 45-55/ 75 - 90/ 
525-600 V 0.75-4.0 5.5-7.5 0.75-7.5 

11-18.5 22-37 45-55 75-90 

Table 4.1: Unpacking table 

Please note that a selection of screwdrivers (philips or cross-thread screwdriver and took), a side-cutter, drill and knife is also recommended to have 

handy for unpacking and mounting the frequency converter. The packaging for these endosures contains, as shown: Accessories bag(s), documentation 

and the unit. Depending on options fitted there may be one or two bags and one or more booklets. 

MG.20.N15.02 - VLV' is a registered Danfoss trademark 
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4. Mechanical installation 2)' VL-PID AQUA Drive 
Operating Instructions 
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VLT® AQUA Drive 
Operating Instructions 

° 

" 
E 
'I0 

x 

2 

. 
5 

o 

- in so cr 
3 19' 9" 0 el r. A 

.y, 
g 2 '" .1: 

r,..) 

a ro 
N. h. , M 

o a 
1-, re, 
M et 

, 

. .., 

. 

LN 

1...5 

PI 
e., 
er, 

1 
.... 

> 0 111 111 , 11 in in 
u fl 6 6 

IN CP 00 

0 "2 
l) ,---, 

VI 0 0 
N V 0 0/ 
U 4 in A 

M N. N, 

0 ......, 

ici.7" 
LiZ 
.-I 
esi 1.- 

rs I, In 
0 CC' 

b, 

2 in in 
" in in 

v ul A A 
40 m rr 

S' 
--- -. tr, 
- - 
ez4,1- 

,-, 

M A oi i`r, en INN" 
VI 
N 

P 

I 

i 

In 
ri 
IN 

yi III WI 
14 CO 00 

1 .4vI u, 
.4 .4 

In NN 

4, sf2 

+, giF 
f,, 6 
ive 

, 
,-, M 

,,,,, Ln Li, 
ap ,c, c. 
,-, - 

rn CD 
.0 71- " ..4 

o o 
N tel tli (11 
co .4 r.4 N 

N r4 

tll 
..... ....,..1 tr.) 

IA x 
Ni 
-i 

, 4' 
}.. 

r' 
N 
/NJ 

m 
ti 

ul tn 
7.1 co co 
th 1 1 
l'i a: 74 

if:4' 
11::". 
.ga 
gltg. 

I -I 

r- 1 

, 
r-.4 

Ill ul 
fI 1, 

f,1 0I 0004>, 

IN / .."' 

ttl. 
, , , VN o0 

aD. 

m- 

in gl. 

r. 

.. 
.-4 

, 

c> c, c, , rn -. -. -. .. N N 
Ci N 

.c Let d 
O rw ,N 

c, 

1 . 

(.1 
O 0 

, .. 
..4 4 
N & 

" 

, 

,,, 

0' 
csi 

' 

. E " 
1B 

AN 

Iti 
. 

E 

'- 
E 
a 

6 
a 

. In 

-ape° I 74 rf tii' 
6 e In 

E 0 CO e4 ui ri es in 

, 

r -, 
ey I, 
0- 
[LI 43 ...,z X 

. 

, - 

3 
g TZI , _w ,.-.* 

- - 
IN 

E 

c. 
...4 = 

8 LAJCTIC18 

1 

E 

, to 

ii 

ra) 
to E 51 b 

) 

MG.20.M5,02 - VLT" is a registered Danfoss trademark 

4. Mechanical installation 

4 

15 

Axis PlaceLarapinta SPS SP315 Electrical Switchboard OM Manual

Q-Pulse Id TMS775 Active 29/01/2014 Page 273 of 540



4. Mechanical installation g)° Vl_r AQUA Drive 
Operating Instructions 

4.2.3. Mechanical mounting 

All IP20 endosure sizes as well as IP21/ IP55 enclosure sizes except A2 and A3 allow side-by-side installation. 

If the IP 21 Enclosure kit (13081122 or 13081123) is used on endosure A2 or A3, there must be a clearance between the drives of min. 50 mm. 

For optimal cooling conditions allow a free air passage above and below the frequency converter. See table below. 

Air passage for different enclosures 

a (mm): 100 100 100 200 200 200 200 200 225 200 225 

1. Drill holes in accordance with the measurements given. 

2. You must provide screws suitable for the surface on which you want to mount the frequency converter. Retighten all four screws. 

Table 4.2: Mounting frame sizes AS, Bl, B2, 83, B4, Cl, C2, C3 and C4 on a non-solid back wall, the drive must be provided with a back plate A due 

to insufficient cooling air over the heat sink. 
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VLT® AQUA Drive 
Operating Instructions 4. Mechanical installation 

Illustration 4.1: With heavier drives, use a lift. First wall-mount the 2 lower bolts - then lift the drive onto the lower bolts - finally fasten the drive against 

the wall with the 2 top bolts. 

4.2.4. Safety Requirements of Mechanical Installation 

Pay attention to the requirements that apply to integration and field mounting kit. Observe the information in the list to avoid serious 

damage or injury, especially when installing large units. 

The frequency converter is cooled by means of air circulation. 

To protect the unit from overheating, it must be ensured that the ambient temperature does not exceed the maximum temperature stated for the 

frequency conyetterand that the 24-hour average temperature is not exceeded. Locate the maximum temperature and 24-hour average in the paragraph 

berating for Ambient Temperature. 

If the ambient temperature is in the range of 45 °C - 55 ° C, derating of the frequency converter will become relevant, see Deleting for Ambient 

Temperature. 

The service life of the frequency converter is reduced if derating for ambient temperature is not taken into account. 

4.2.5. Field Mounting 

For field mounting the IP 21/IP 4X top/TYPE 1 kits or IP 54/55 units are recommended. 

4.2.6. Panel Through Mounting 

A Panel Through Mount Kit is available for frequency converter series , VLT Aqua Drive and . 

In order to increase heatsink cooling and reduce panel depth, the frequency converter may be mounted in a through panel. Furthermore the in-built fan 

can then be removed. 

The kit is available for endosures AS through C2. 

NB! 

This kit cannot be used with cast front covers. No cover or imminent plastic cover must be used instead. 
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4. Mechanical installation 

Information on ordering numbers is found in the Design Guide, section Ordering Numbers. 

More detailed information is available in the Panel Through Mount Kit instruction, M1:33.H1. yr, where yy=language code. 
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VLT® AQUA Drive 
Operating Instructions 5. Electrical installation 

5. Electrical installation 

5.1. How to connect 

5.1.1. Cables General 

NB! 

Always comply with national and local regulations on cable cross-sections. 

Details of terminal tightening torques. 

Power (kW) Torque (Nm) 

Enclosure` 200-240 V. 380 480 V ,5 .. 52 5- 60,,.- 0 
.e.V,,,,, A L e Motor, 

. ,l 
C.° nni e° 

+ 

" 
B rake .., 

,-- Ei ; th ; L . 

0.25 - 3.0 0.37 - 4.0 0.75 - 4.0 1.8 1.8 1.8 1.8 3 0.6 
3T7 55:;7.5 , 15 - 7.5 1.8 1.8 1.8 0 :6 

PS 0.25 - 3.7 0.37 - 7.5 0.75 - 7.5 1.8 1.8 1.8 1.8 3 0.6 
81 5.5 - 11 11 - 18.5, 1.8 1.8 1.5_ 1.5 ... .... 0 -6 

B2 
22 4.5 1.5 3.7 3.7 3 0.6 

15 30 4.52' 4.52) 3.7 3.7 3 0.6 
ri_ 83 5.5:-. 1 1 11 - 18.5 11 - 19.5 1.8 1.8 1.8 1.8 3 0.6 

84 11 - 18.5 18.5 - 37 18.5 - 37 4.5 -1.5 1.5 4.5 3 0.6 
CI 18:5:- 3 0 37 - 55 10 10 10 10 3 0.6. 
C2 

37 75 14 14 14 14 3 0.6 
45 90 24 2-1 11 11 3 0.6 

C3 18.5 - 30 37 - 55 37 --55_ 10 10 10 10 0.6 ),-,..,0 

C4 30 - 45 55 - 90 55 - 90 14/241 I 14/241 14 14 3 0.6 

Table 5.1: lightening of terminals 

1. For different cable dimensions x/y where x595 mm2 and ya95 mm2. 

2. Cable dimensions above 18.5 kW a 35 mm2 and below 22 kW 5 10 mm2 

5.1.2. Enclosure Knock-outs 

Illustration 5.1: Cable entry holes for enclosure Bl. The suggested use Illustration 5.2: Cable entry holes for endosure B2. The suggested use 

of the holes are purely recommendations and other solutions are pos- of the holes are purely recommendations and other solutions are pos- 

sible. sible. 
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5. Electrical installation 

Illustration 5.3: Cable entry holes for enclosure Cl. The suggested use 

of the holes are purely recommendations and other solutions are pos- 

sible. 

5.1.3. Fuses 

VLT® AQUA Drive 
Operating Instructions 

Illustration 5.4: Cable entry holes for enclosure C2. The suggested use 

of the holes are purely recommendations and other solutions are pos- 

sible. 

Branch circuit protection: 
In order to protect the installation against electrical and fire hazard, all branch circuits in an installation, switch gear, machines etc., must be shortcircuit 

and overcurrent protected according to the national /international regulations. 

Short circuit protection 
The frequency converter must be protected against short-circuit to avoid electrical or fire hazard. Danfoss recommends using the fuses mentioned In 

tables 4.3 and 4.4 to protect service personnel or other equipment in case of an internal failure in the unit. The frequency converter provides full short 

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

Over-current protection: 

Provide overload protection to avoid fire hazard due to overheating of the cables in the installation. Over current protection must always be carried out 

according to national regulations. The frequency converter is equipped with an internal over current protection that can be used for upstream overload 

protection (UL-applications excluded). See par. 4-18. Fuses must be designed for protection in a circuit capable of supplying a maximum of 100,000 

Arms (symmetrical), 500 V/600 V maximum. 

Non UL compliance 

If UL/cUL is not to be complied with, Danfoss recommends using the fuses mentioned in table 4.2, which will ensure compliance with EN50178: 

In case of malfunction, not following the recommendation may result in unnecessary damage to the frequency converter. 

Frequency converter Max. fuse size Voltage Type 
12004240,V' 'V' ,;`,1",g',/-1,1, illAV <, " ?A' ::',!;,,,,' 4M,'Uft.''''.4X., i$V, - 'al':' '. ^i:41.8t04 % 

[1(25F,1K1t2MIL,` "AV '-' -1 " ,' ;,°,' ' ; ' <,' `16,41, '2004240 V"Rif At' ' , 

1K5 1641 200-240 V type gG 
2K.."2 ___25A. 200-240 V tYPe 9G 
3K0 25A' 200-240 V type gG 
31(7 35A' 200-240 V type 9G 
51(5 50A' 200-240 V type gG_ 

7K5 63A' 200-240 V type 9G 
11K 63A' 200-240 V type 9G 
15K 80A' ,_ '00-240 V tYPe 

9G- 181(5 125A' 200-240 V type gG 
f22K _125A, 200410 V tYPe9G- 
301( 160A' 200-240 V tyke gG 

1.371__ ZOOA' 200-240 V type aR _1 

45K 250A' 200-240 V type aR 
r380-480 V ' P ".',:,' , ' ` s&'..3 

[1(37-1K5, , - ,.,. ' 1041- -- a r q ° 380-480* tY...gG ' " 
2K2-4K0 20A1 380-480 V type gG 
51H7. 57K5 32A, 350 :480'0 tYP.9:9 G _ _ 

11K 63A' 380-180 V type go 
FISK__ _,63A', 3,80:480 y 

_ type 9G 
18K 

rffi 
634 380-180 V type gG 
6341 380-480 V type gG 

30K 80A' 380-480 V type gG 
'37K 10041 380-480 V type 9G A 
45K 125A' 380-480 V type gG 
Dili __160A' 380-180 V fiE9G 1 

75K 250A, 360-480 V type aR 
K. _250 A' 3808,_4813_V__ toe aR __I 

Table 5.2: Non UL fuses 200 V to 480 V 

1) Max. fuses - see national/international regulations for selecting an applicable fuse size. 
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VLT® AQUA Drive 
Operating Instructions 

UL Compliance 

5. Electrical installation 

Frequency 
converter Bussmann Bussmann Bussmann SIBA Uttel fuse 

Ferraz- 
Shawmut 

Ferraz 
Shawmut 

1200 -240V 4' ..,,. 
1 

Type Type RK1 Type J Type T 
.J3N-10. ' 

Type RK1 

5017906-010 ' 

Type RK1 

KLN-R10 
Type CC 

ATM-R10 
Type RK1 

, A2K-10R 11:25-1K1- KTN-Rio - 31(5-10 
1K5 KTN-R15 3105-15 JJN-15 5017906-015 KLN-R15 ATM-R15 A2K-15R 

12K2" . '1 - -, ^ KTN-R20' JKS.20 ' 131+20 - , 5012406-020- KLN-R20' '''''' ATM-R20 A2K-20R 
3K0 KTN-R25 31(5-25 31N-25 5012406-025 KLN-R25 ATM-R25 A2K-25R 

13K7 . -. KTN-R30 . JKS-30' JJN -30 - 1012406-030 KLN-R30 
KLN-R50 

- ATM-R30 A2K-30R -,1 
A2K-50R 

--'4... A2K-50R. ,--1 
A2K-60R 

... -,1: ., A2K-80R '..;::4 

A2K-125R 

51(5 KTN-R50 JKS-50 TIN-50 5012406-050 
715. " . 7-KIN-RS:I' . JKS-60 - JJN -60 ' 150124064350 ' ',KL1+1=k60, , .- 

11K KTN-R60 JKS-60 JJN-60 5014006-063 
.`5014006080 

2028220-125 
'' 

KLN-R60 
KLN-R80 

KLN-R125 
115K -.':KTN-R130 :.:,..(JICS-80 "f .V.::JJN-80 
18K5 
rig 

KTN -R125 11:5-150 32N-125 
KTN-R125 AS-150Y .33N-I25 - ::i2028220i125 

2028220-150 
: KLN-R1-25 ' . 

L255-150 
L25S-200 
L255-250 

A2K-125R. ' j 
A25X-150 
A25X2L2001 
A25X-250 

30K FWX -150 - 

311( FWX-200 :-, . 

FWX-250 - - 

2028220,-200 
2028220-250 45K 

Table 5.3: UL fuses 200 - 240 V 

Frequency 
converter 

Bussmann Bussmann Bussmann SIBA Littel fuse 
Ferraz- 

Shawmut 
Ferraz 

Shawmut 
1,380=480,V, 5256001/..... 
kW Type RK1 Type _1 Type T Type RK1 Type RK1 

KLS-R6 
Type CC 

ATM-R6 
- 

Type RK1 

;A6K-6R 11(37-1K1 ' ' ... KIS:76 : JKS-6 335-6 5017906-006'1,,_ 
1K5-2K2 KTS-R10 JKS-10 JJ5-10 5017906-010 KLS-R10 ATM-R10 A6K-10R 

F91(07__ KTS-R15 3KS:15 115-15 5017906-016 KLS-R16. ATM-R16 A6K-16R 
4K0 KTS-R20 JKS-20 315 -20 5017906-020 KLS-R20 ATM-R20 A6K-20R 

EFS KT5 -R25 , JKS-25 JJS-25 5017906,025 KLS-R25 ATM-P,25 A6K-25R 
7K5 KTS-R30 JKS-30 315 -30 5012406-032 KLS-R30 ATM-R30 A6K-30R 

Firil_ KTS-R40 3K5--40 115-40 .5014006-0-10 KLS-R10 A6K-40R 
15K KT5-R10 JKS-40 J15-10 5014006-040 KLS-R10 A6K-40P, 
PC KTS-R50 JKS-50 , JJS-50 _ 5014006-050 KLS-R50 A6K-50R 
22K KT5 -R60 JKS-60 J15-60 5014006 -063 KLS-R60 A6K-60R 
30K K-r5-R80 3K5 -80 JJS:80 2028220 -100 KLS-R80 A6K-80R 
37K KTS-R100 JKS-100 AS-100 2028220-125 KLS-R100 A6K-100R 

ECK,.. KTS-R125 _JKS-150 135 -150 2028220-125: KLS-R125_,_ A6K-125R 
55K KTS-R150 JKS-150 115 -150 2028220-160 KLS-R150 A6K-150P, 

[75 - 
FAA/11-22Q - -- 202822072QQ L50:5T225_ A,50-13,2,25_,., 

90K FWH-250 - - 2028220-250 L50S-250 A50 -P250 

Table 5.4: UL fuses 380 - 600 V 

KTS-fuses from Bussmann may substitute KTN for 240 V frequency converters. 

FWH-fuses from Bussmann may substitute FWX for 240 V frequency converters. 

KLSR fuses from LITTEL FUSE may substitute KLNR fuses for 240 V frequency converters. 

L505 fuses from LITTEL FUSE may substitute L505 fuses for 240 V frequency converters. 

A6KR fuses from FERRAZ SHAWMUT may substitute A2KR for 240 V frequency converters. 

A5OX fuses from FERRAZ SHAWMUT may substitute A25X for 240 V frequency converters. 

5.1.4. Earthing and IT mains 

The earth connection cable cross section must be at least 10 mm2 or 2 rated mains wires terminated separately according to EN 50178 

or IEC 61800-5-1 unless national regulations specify differently. Always comply with national and local regulations on cable cross- 

sections. 

The mains is connected to the main disconnect switch if this is included. 

NB! 

Check that mains voltage corresponds to the mains voltage of the frequency converter name plate. 

MG.20.M5.02 - VLTI' is a registered Danfoss trademark 
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5. Electrical installation 
VLT® AQUA Drive 

Operating Instructions 

Illustration 5.5: Terminals for mains and earthing. 

IT Mains 

Do not connect 400 V frequency converters with RFI-filters to mains supplies with a voltage between phase and earth of more than 

440 V. 

For IT mains and delta earth (grounded leg), mains voltage may exceed 440 V between phase and earth. 

22 MG.20.115.02 - V1349 is a registered Danfoss trademark 

Axis PlaceLarapinta SPS SP315 Electrical Switchboard OM Manual

Q-Pulse Id TMS775 Active 29/01/2014 Page 280 of 540



 

VLT® AQUA Drive 
Operating Instructions 

MC3.20.M5,02 - VU"" is a registered Danfoss trademark 

5. Electrical installation 
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5. Electrical installation 

5.1.6. Mains connection for A2 and A3 

VLT® AQUA Drive 
Operating Instructions 

Illustration 5.6: First mount the two screws on the mounting plate, slide it into place and tighten fully. 

Illustration 5.7: When mounting cables, first mount and tighten earth cable. 

The earth connection cable cross section must be at least 10 mm2 or 2 rated mains wires terminated separately according to EN 50178/ 
1EC 61800-5-1. 
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VLT® AQUA Drive 
Operating Instructions 2)a 5. Electrical installation 

Illustration 5.8: Then mount mains plug and tighten wires. 

Illustration 5.9: Finally tighten support bracket on mains wires. 
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5. Electrical installation 

5.1.7. Mains connection for A5 

VLT® AQUA Drive 
Operating Instructions 

Illustration 5.10: How to connect to mains and earthing without mains disconnect switch. Note that a cable damp is used. 

Illustration 5.11: How to conned to mains and earthing with mains disconnect switch. 
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VLT® AQUA Drive 
Operating Instructions 

5.1.8. Mains connection for Bi, B2 and B3 

Illustration 5.12: How to connect to mains and earthing for B1 and B2 

5. Electrical installation 

Illustration 5.13: How to connect to mains and earthing for B3 without 

RFI. 

Illustration 5.14: How to connect to mains and earthing for B3 with RFI. 

N BI 

For correct cable dimensions please see the section General Spedfications at the back of this manual. 

MG.20,M5,02 - VLT":. is a registered Danfoss trademark 
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5 

5. Electrical installation 

5.1.9. Mains connection for B4, Cl and C2 

Illustration 5.15: How to connect to mains and earthing for B4. 

5.1.10. Mains connection for C3 and C4 

Illustration 5.17: How to connect C3 to mains and earthing. 

5.1.11. How to connect motor - foreword 

See section General Spectficadons for correct dimensioning of motor cable cross-section and length. 

VLI® AQUA Drive 
Operating Instructions 

Illustration 5.16: How to connect to mains and earthing for Cl and C2. 

Illustration 5.18: How to connect C4 to mains and earthing. 

Use a screened/armoured motor cable to comply with EMC emission specifications (or install the cable in metal conduit). 

Keep the motor cable as short as possible to reduce the noise level and leakage currents. 

Conned the motor cable screen/armour to both the decoupling plate of the frequency converter and to the metal of the motor. (Same applies 

to both ends of metal conduit if used instead of screen.) 

Make the screen connections with the largest possible surface area (cable damp or by using an EMC cable gland). This is done by using the 

supplied installation devices in the frequency converter. 

Avoid terminating the screen by twisting the ends (pigtails), as this will spoil high frequency screening effects. 

If it is necessary to break the continuity of the screen to install a motor isolator or motor relay, the continuity must be maintained with the lowest 

possible HF impedance. 

Cable length and cross-section 

The frequency converter has been tested with a given length of cable and a given cross-section of that cable. If the cross-section is increased, the cable 

capacitance - and thus the leakage current - may increase, and the cable length must be reduced correspondingly. 
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VLT© AQUA Drive 
Operating Instructions 5. Electrical installation 

Switching frequency 

When frequency converters are used together with sine wave filters to reduce the acoustic noise from a motor, the switching frequency must be set 

according to the sine wave filter instruction in par. 14-01 Switching Frequency. 

Precautions while using Aluminium conductors 
Aluminium conductors are not recommended for cable cross sections below 35 mm2. Terminals can accept aluminium conductors but the conductor 

surface has to be clean and the oxidation must be removed and sealed by neutral add free Vaseline grease before the conductor is connected. 

Furthermore, the terminal screw must be retightened after two days due to the softness of the aluminium. It is crudal to ensure the connection makes 

a gas tight joint, otherwise the aluminium surface will oxidize again. 

All types of three-phase asynchronous standard motors can be connected 

to the frequency converter. Normally, small motors are star-connected 

(230/400 V, D/Y). Large motors are delta-connected (400/690 V, D/Y). 

Refer to the motor name plate for correct connection mode and voltage. 
u v 

1 1 1 
96 97 98 96 

V W 

97 98 

A 

Illustration 5.19: Terminals for motor connection 

NB! 

In motors without phase insulation paper or other insulation reinforcement suitable for operation with voltage supply (such as a fre- 

quency converter), fit a sine-wave filter on the output of the frequency converter. (Motors that comply with IEC 60034-17 do not require 

an Sine-wave filter). 

No. I 96 I 97 98 Motor voltage 0-100% of mains voltage. 
U v y../ 3-Cables'aikiit Mohit 

u i vl i. 
6 cables out of motor, Delta- connected 

1.V2 U2 

Ul Vi Wi 6 cables out of motor, Star-connected 
ii.2,,...y2;;W2 to,:tie Interconnected sep,-i rately 
(optional terminal block) 

No. 99 Earth,conrieitiOn 
PE 

Table 5.6: 3 and 6 cable motor connection. 
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VLT® AQUA Drive 
Operating Instructions 

5.1.13. Motor connection for A2 and A3 

Follow these drawings step by step for connecting the motor to the frequency converter. 

5. Electrical installation 

Illustration 5.20: First terminate the motor earth, then place motor U, V and W wires in plug and tighten. 

Illustration 5.21: Mount cable clamp to ensure 360 degree connection between chassis and screen, note the outer insulation of the motor cable is 

removed under the damp. 
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5 

5. Electrical installation 

5.1.14. Motor connection for AS 

VLT® AQUA Drive 
Operating Instructions 

Illustration 5.22: First terminate the motor earth, then place motor U, V and W wires in terminal and tighten. Please ensure that the outer insulation 

of the motor cable is removed under the EMC damp. 

5.1.15. Motor connection for B1 and B2 

Illustration 523: First terminate the motor earth, then Place motor U, V and W wires in terminal and tighten. Please ensure that the outer insulation 

of the motor cable is removed under the EMC damp. 
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VLT® AQUA Drive 
Operating Instructions 

5.1.16. Motor connection for B3 and B4 

Illustration 5.24: First terminate the motor earth, then Place motor U, 

V and W wires in terminal and tighten. Please ensure that the outer 

insulation of the motor cable is removed under the EMC damp. 

5.1.17. Motor connection for Cl and C2 

5. Electrical installation 

Illustration 5.25: First terminate the motor earth, then Place motor U, 

V and W wires In terminal and tighten. Please ensure that the outer 

insulation of the motor cable is removed under the EMC damp. 

Illustration 5.26: First terminate the motor earth, then Place motor U, V and W wires in terminal and tighten. Please ensure that the outer insulation 

of the motor cable Is removed under the EMC damp. 
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5. Electrical installation 

5.1.18. Motor connection for C3 and C4 

Illustration 5.27: First terminate the motor earth, then Place motor U, 

V and W wires in terminal and tighten. Please ensure that the outer 

insulation of the motor cable is removed under the EMC damp. 

5.1.19. DC bus connection 

VLT® AQUA Drive 
Operating Instructions 

Illustration 5.28: First terminate the motor earth, then Place motor U, 

V and W wires in terminal and tighten. Please ensure that the outer 

Insulation of the motor cable is removed under the EMC damp. 

The DC bus terminal is used for DC back-up, with the intermediate circuit being supplied from an external source. 

Terminal numbers used: 88, 89 

Illustration 5.29: DC bus connections for endosure B3. 

34 

Illustration 5.30: DC bus connections for enclosure B4. 
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VLT® AQUA Drive 
Operating Instructions 

Illustration 5.31: DC bus connections for endosure 0. 

Please contact Danfoss if you require further information. 

5.1.20. Brake Connection Option 

The connection cable to the brake resistor must be screened/armoured. 

5. Electrical installation 

Illustration 5.32: DC bus connections for endosure endosure C4. 

Enclosure A+B+C+D+F A+B+C+D+F 
iBiakeltailo r 81 8-,2 

Terminals R- + 

NB! 

Dynamic brake calls for extra equipment and safety considerations. For further information, please contact Danfoss. 

1. Use cable damps to connect the screen to the metal cabinet of the frequency converter and to the decoupling plate of the brake resistor. 

2. Dimension the cross-section of the brake cable to match the brake current. 

NB! 

Voltages up to 975 V DC (@ 600 V AC) may occur between the terminals. 

Illustration 5.33: Brake connection terminal for B3. Illustration 5.34: Brake connection terminal for B4. 
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5. Electrical installation 

Illustration 5.35: Brake connection terminal for C3. 

VLT® AQUA Drive 
Operating Instructions 

Illustration 5.36: Brake connection terminal for C4. 

NB1 

If a short circuit in the brake IGBT occurs, prevent power dissipation in the brake resistor by using a mains switch or contactor to 

disconnect the mains for the frequency converter. Only the frequency converter shall control the contactor. 

5.1.21. Relay Connection 

To set relay output, see par. group 5-4* Relays. 
No. 01 - 02 make (normally open) 

01 - 03 breaki(normallyClosed) 
04 - 05 make (normally open) 
04 - Crti bfeiks_liitiiriiaftiodY 

130BA029.12 

Terminals for relay connection 
(A2 and A3 enclosures). 

Terminals for relay connection 
(A5, B1 and 82 enclosures). 
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VLT® AQUA Drive 
Operating Instructions 5. Electrical installation 

Illustration 5.37: Terminals for relay connection (Cl and C2 endosures). 

The relay connections are shown in the cut-out with relay plugs (from the Accessory Bag) fitted. 

Illustration 5.38: Terminals for relay connections for 83. Only one knock-out is fitted from the factory. 
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5. Electrical installation 
VLT® AQUA Drive 

Operating Instructions 

Illustration 5.39: Terminals for relay connections for B4. 

Illustration 5.40: Terminals for relay connections for C3 and C4. Located in the upper right corner of the frequency converter. 

5.1.22. Relay Output 

Relay 1 

Terminal 01: common 

Terminal 02: normal open 240 V AC 

Terminal 03: normal closed 240 V AC 

Relay 2 

Terminal 04: common 

Terminal 05: normal open 400 V AC 

Terminal 06: normal closed 240 V AC 

Relay 1 and relay 2 are programmed in par. 5-40 Function Relay, par. 

5-41 On Delay, Relay, and par. 5-42 Off Delay, Relay. 

Additional relay outputs by using option module MCB 105. 

5.1.23. Wiring Example and Testing 

The following section describes how to terminate control wires and how to access them. For an explanation of the function, programming and wiring of 

the control terminals, please see chapter, How to programme the frequency converter. 
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VLT® AQUA Drive 
Operating Instructions 

5.1.24. Access to Control Terminals 

All terminals to the control cables are located underneath the terminal 

cover on the front of the frequency converter. Remove the terminal cover 

with a screwdriver. 

Remove front-cover to access control terminals. When replacing the 

front-cover, please ensure proper fastening by applying a torque of 2 Nm. 

5. Electrical installation 

Illustration 5.41: Access to control terminals for A2, A3, B3, B4, C3 and 

C4 enclosures 

Illustration 5.42: Access to control terminals for A5, Bl, B2, CI and C2 

enclosures 
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5. Electrical installation 

5.1.25. Control Terminals 

Drawing reference numbers: 

1. 10 pole plug digital I/0. 

2. 3 pole plug RS-485 Bus. 

3. 6 pole analog I/O. 

4. USB connection. 

5.1.26. Control Cable Clamp 

1. Use a clamp from the accessory bag to connect screen to fre- 

quency converter decoupling plate for control cables. 

See section entitled Earthing of Screened/Armoured Control Gables for 

the correct termination of control cables. 
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VLT® AQUA Drive 
Operating Instructions 

Illustration 5.43: Control terminals (all enclosures) 

Illustration 5.44: Control cable damp. 
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VLT® AQUA Drive 
Operating Instructions 

5.1.27. Electrical Installation and Control Cables 

5. Electrical installation 

, CIE 
3 Phase 
power 
input 

- 91 Gm O111104Egupniu.11 b! = ' 92 439=1. 
: r . .. 93 ep II 
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s a s1/4 

_ 95 PEO ." 6 E 99 
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Switch Mode 
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1 
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+10Vdc 

89 (+) 
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resistor 

10Vde 
15rnA 

24Vde 
130/200m4 

(R4) 92 

50 (+10 V OUT) +7 -L),-F° i (R-) at 

rstayi 
-'s 

S201 

5 53 (A IN) NI 2 
ON= O -20mA 
OFF=0-10V 

0-10Vdc 
0/4-20 mA -- 

r --7, 

5202 r - -1 
03 

240Voc. 2A A z 
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rel"2 I I 
/ 1 

I I 
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1 ' 1 ' 
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- 37 (D IN) 
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Illustration 5.45: Diagram showing all electrical terminals. (Terminal 37 present for units with Safe Stop Function only.) 

Very long control cables and analog signals may, in rare cases and depending on installation, result in 50/60 Hz earth loops due to noise from mains 

supply cables. 

If this occurs, break the screen or insert a 100 nF capadtor between screen and chassis. 

NB! 

The common of digital / analog inputs and outputs should be connected to separate common terminals 20, 39, and 55. This will avoid 

ground current interference among groups. For example, it avoids switching on digital inputs disturbing analog inputs. 

NB! 

Control cables must be screened/armoured. 
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5. Electrical installation 

5.1.28. How to Test Motor and Direction of Rotation. 

VLI* AQUA Drive 
Operating Instructions 

1 Note that unintended motor start can occur, ensure no personnel or equipment is in danger! 

Please follow these steps to test the motor connection and direction of rotation. Start with no power to the unit. 

Illustration 5.46: 

Step 1: First remove the insulation on both ends of a 50 to 70 mm 

piece of wire. 

Illustration 5.47: 

Step 2: Insert one end in terminal 27 using a suitable terminal screw- 

driver. (Note: For units with Safe Stop function, the existing jumper 

between terminal 12 and 37 should not be removed for the unit to be 

able to run!) 

42 

Illustration 5.48: 

Step 3: Insert the other end in terminal 12 or 13. (Note: For units with 

Safe Stop function, the existing jumper between terminal 12 and 37 

should not be removed for the unit to be able to run!) 

Illustration 5.49: 

Step 4: Power-up the unit and press the [Off] button. In this state the 

motor should not rotate. Press [Off] to stop the motor at any time. Note 

the LED at the [OFF] button should be lit. If alarms or warnings are 

flashing, please see chapter 7 regarding these. 
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VLT AQUA Drive 
Operating Instructions 

Illustration 5.50: 

Step 5: By pressing the [Hand on] button, the LED above the button 

should be lit and the motor may rotate. 

- - - - 

Illustration 5.51: 

Step 6: The speed of the motor can be seen in the LCP. It can be 

adjusted by pushing the up and down arrow buttons. 

Illustration 5.52: 

5. Electrical installation 

Step 7: To move the cursor, use the left and right arrow buttons. 

This enables changing the speed in larger increments. 

Illustration 5.53: 

Step 8: Press the [Off] button to stop the motor again. 

Illustration 5.54: 

Step 9: Change two motor wires if the desired rotation of direction is 

not achieved. 

Remove mains power from the frequency converter 

before changing motor wires. 

MG.20.M5.02 - VLT, is a registered Danfoss trademark 

5 

43 

Axis PlaceLarapinta SPS SP315 Electrical Switchboard OM Manual

Q-Pulse Id TMS775 Active 29/01/2014 Page 301 of 540



5. Electrical installation 

5.1.29. Switches S201, 5202, and 5801 

Switches S201 (Al 53) and S202 (A154) are used to select a current (0-20 

mA) or a voltage (0 to 10 V) configuration of the analog input terminals 

53 and 54 respectively. 

Switch S801 (BUS TER.) can be used to enable termination on the RS-485 

port (terminals 68 and 69). 

Please note that the switches may be covered by an option, if fitted. 

Default setting: 

S201 (AI 53) = OFF (voltage input) 

S202 (AI 54) = OFF (voltage input) 

S801 (Bus termination) = OFF 

44 

VLF* AQUA Drive 
Operating Instructions 

Illustration 5.55: Switches location. 
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VLT AQUA Drive 
Operating Instructions 5. Electrical installation 

5.2. Final optimization and test 

5.2.1. Final optimization and test 

To optimize motor shaft performance and optimize the frequency converter for the connected motor and installation, please follow these steps. Ensure 

that frequency converter and motor are connected, and power is applied to frequency converter. 

NB! 

Before power up ensure that connected equipment is ready for use. 

Step 1. Locate motor name plate. 

NB! 

The motor is either star- (Y) or delta- connected (A). This information Is located on the motor name plate data. _ 

rrrr irvrkumm,mrywaral 
NOCCOMIRMIIINIIIKALTO snit= 
11.111111111111LXMM3tif 

1 30/3 f 307 

Illustration 5.56: Motor name plate example 

Step 2. Enter motor name plate data in following parameter list. 

To access list first press [QUICK MENU] key then select "Q2 Quick Setup". 
1. Motor Power [kW] par. 1-20 

or Motor Power [HP] par. 1-21 
Motor Wgitale pir.,1-22 

3. Motor Frequency par. 1-23 
4. MotorCurrentr parA=21 
5. Motor Nominal Speed par. 1-25 

Table 5.8: Motor related parameters 
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5. Electrical installation 
VLT® AQUA Drive 

Operating Instructions 

Step 3. Activate Automatic Motor Adaptation (AMA) 

Performing AMA ensures best possible performance. AMA automatically takes measurements from the specific motor connected and compensates for 

installation variances. 

1. Connect terminal 27 to terminal 12 or use [MAIN MENU] and set Terminal 27 par. 5-12 to No opeiation (par. 5-12 [0]) 

2. Press [QUICK MENU], select "Q2 Quick Setup", scroll down to AMA par. 1-29. 

3. Press [OK] to activate the AMA par. 1-29. 

4. Choose between complete or reduced AMA. If sine wave filter is mounted, run only reduced AMA, or remove sine wave filter during AMA 

procedure. 

5. Press [OK] key. Display should show "Press [Hand on] to start". 

6. Press [Hand on] key. A progress bar indicates if AMA is in progress. 

Stop the AMA during operation 

1. Press the [OFF] key - the frequency converter enters into alarm mode and the display shows that the AMA was terminated by the user. 

Successful AMA 

1. The display shows "Press [OK] to finish AMA". 

2. Press the [OK] key to exit the AMA state. 

Unsuccessful AMA 

1. The frequency converter enters into alarm mode. A description of the alarm can be found in the Troubleshooting section. 

2. "Report Value" in the [Alarm Log] shows the last measuring sequence carried out by the AMA, before the frequency converter entered alarm 

mode. This number along with the description of the alarm will assist troubleshooting. If contacting Danfoss Service, make sure to mention 

number and alarm description. 

NEU 

Unsuccessful AMA is often caused by incorrectly entered motor name plate data or too big difference between the motor power size 

and the frequency converter power size. 

Step 4. Set speed limit and ramp time 

Set up the desired limits for speed and ramp time. 

Minimum Reference 
Maximum Reference 

par. 3-02 
par. 3-03 

46 

Motor Speed Low Umit 
Motor Speed High Umit 

par. 4-11 or 4-12 
par. 4-13 or 4-14 

Ramp 1 Ramp Up Time [s] par. 3-41 
Ramp 1 Ramp Down Time 1 [s] par. 3-42 
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VLT® AQUA Drive 
Operating Instructions 6. Application Examples 

6. A lication Exam les 

6.1.1. Start/Stop 

Terminal 18 = start/stop par. 5-10 [8] Start 

Terminal 27 = No operation par. 5-12 [0] No operation (Default coast 

Inverse 

Par. 5-10 Digital Inpu4 Terminal .18 = Start(default) 

Par. 5-12 Digital Inpu4 Terminal 27= coast Inverse(default) 

6.1.2. Closed Loop Wiring 

Terminal 12 /13: +24V DC 

Terminal 18: Start par. 5-18 [8] Start (Default) 

Terminal 27: Coast par. 5-12 [2] coast inverse (Default) 

Terminal 54: Analog input 

Ll-L3: Mains terminals 

U,V and W: Motor terminals 

12 13 18 19 27 29 32 33 20 37 

iREdi 0 
In=11. 

Start/Stop Sate Stop 

1515112 

Start/Stop 
(18) - 

Illustration 6.1: Terminal 37: Available only with Safe Stop Function! 

MG.20.M5.02 - Vl:r is a registered Danfoss trademark 

6 

47 

Axis PlaceLarapinta SPS SP315 Electrical Switchboard OM Manual

Q-Pulse Id TMS775 Active 29/01/2014 Page 305 of 540



6. Application Examples 

6.1.3. Submersible Pump Application 

VLT® AQUA Drive 
Operating Instructions 

The system consists of a submersible pump controlled by a Danfoss VLT AQUA Drive and a pressure transmitter. The transmitter gives a 4-20 mA feedback 

signal to the VLT AQUA Drive, which keeps a constant pressure by controlling the speed of the pump. To design a drive for a submersible pump application, 

there are a few important issues to take into consideration. Therefore the drive used must be chosen according to motor current. 

1. The motor is a so called "Can motor with a stainless steel can between the rotor and stator. There is a larger and a more magnetic resistant 

air-gap than on a normal motor hence a weaker field which results in the motors being designed with a higher rated current than a norm motor 

with similar rated power. 

2. The pump contains thrust bearings which will be damaged when running below minimum speed which normally will be 30 Hz. 

3. The motor reactance is nonlinear in submersible pump motors and therefore Automatic Motor Adaption (AMA) may not be possible. However, 

normally submersible pumps are operated with very long motor cables that might eliminate the nonlinear motor reactance and enable the drive 

to perform AMA. If AMA fails, the motor data can be set from parameter group 1-3* (see motor datasheet). Be aware that if AMA has succeeded 

the drive will compensate for voltage drop in the long motor cables, so if the Advanced motor data are set manually, the length of the motor 

cable must be taken into considerations to optimize system performance. 

4. It is important that the system is operated with a minimum of wear and tear of the pump and motor. A Danfoss Sine-Wave filter can lower the 

motor insulation stress and increase lifetime (check actual motor insulation and the frequency converter du/dt specification). It is recommended 

to use a filter to reduce the need for service. 

5. EMC performance can be difficult to achieve due to the fact that the special pump cable which is able to withstand the wet conditions in the well 

normally is unscreened. A solution could be to use a screened cable above the well and fix the screen to the well pipe if It is made of steel (can 

also be made of plastic). A Sine-Wave filter will also reduce the EMI from unscreened motor cables. 

The special "can motor is used due to the wet installation conditions. The drive needs to be designed for the system according to output current to be 

able to run the motor at nominal power. 

To prevent damage to the thrust bearings of the pump, it is important to ramp the pump from stop to min. speed as quick as possible. Well-known 

manufacturers of submersible pumps recommend that the pump is ramped to min. speed (30 Hz) in max. 2 -3 seconds. The new VLT© AQUA Drive is 

designed with initial and final Ramp for these applications. The initial and final ramps are 2 individual ramps, where Initial Ramp, if enabled, will ramp 

the motor from stop to min. speed and automatically switch to normal ramp, when min. speed is reached. Final ramp will do the opposite from min. speed 

to stop in a stop situation. 

Pipe-Fill mode can be enabled to prevent water hammering. The Danfoss frequency converter is capable of filling vertical pipes using the PID controller 

to slowly ramp up the pressure with a user specified rate (units/sec). If enabled the drive will, when it reaches min. speed after startup, enter pipe fill 

mode. The pressure will slowly be ramped up until it reaches a user specified Filled Set Point, where after the drive automatically disables Pipe Fill Mode 

and continues in normal dosed loop operation. 

This feature is designed for Irrigation applications. 

Electrical Wiring 

Typical parameter settings 
Et l'iPid.iltrecomm'encled setthiOS in ,:brackets(). 
Parameters: 
Rotor Frated Power P4.21:20 / par:41-21 
Motor Rated Voltage Par. 1-22 
Ettl4torCurrent___Par.1:2,:1__ 
Motor Rated Speed Par. 1-28 

Riiable,RT1uced Automatic Motor Adaptation., CAW, in par. 1-291; 

NB! 

Note the analog input 2, (terminal (54) format must be 

set to mA. (switch 202). 
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VLT/D AQUA Drive 
Operating Instructions 6. Application Examples 

Min. Reference Par. 3-01 30 Hz 
IMaicAlefeienT:d .. .i.:. Par',3',.:02 f - :,;(50/60 HzY, 
Initial Ramp Up Time Par. 3-84 2 sec. 

(Final Ramp Down Time Par. 1438 (2 s_c.) 

I 

Normal Ran Up Time Par. 3-41 (8 sec. depending on sae) 
'Wilie' Rim$IDown Time Pa r -342_ (8seCAiPendink,on-sizel Z,-- 
Motor Min. Speed Par. 4-11 (30 Hz) 

IMeitir Mak Seed Par. 4:13 . 0_0/60 Hz) ' ,:- , ...,,". 

Use the "Closed Loop" wizard under "Quid Menu_Funtion_Setup", to easily set up the feedback settings in the PID controller. 

Pi pe Fill Mode 

I 

Pi '' . Ih ble 
Pipe nil Rate 

Pa r.329:00 
Par. 29-04 
Par. 2905 

(Feedback units /sec.) 
(FeedliaCk units) 

Max. speed 

Min. speed 

Speed 

Pipe Fill Vertical Pipes 

loop 
Fill rate units/sec. 

Initial ramp 

Filled setpoint Time 
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VLF AQUA Drive 
7. How to operate the frequency converter 21 Operating Instructions 
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VLT® AQUA Drive 
Operating Instructions 2:kl 7. How to operate the frequency converter 

7. How to o erate the fre uenc converter 

7.1. Ways of Operation 

7.1.1. Ways of Operation 

The frequency converter can be operated In 3 ways: 

1. Graphical Local Control Panel (GLCP), see 6.1.2 

2. Numeric Local Control Panel (NLCP), see 6.1.3 

3. RS-485 serial communication or USB, both for PC connection, see 6.1.4 

If the frequency converter is fitted with fieldbus option, please refer to relevant documentation. 

7.1.2. How to operate graphical LCP (GLCP) 

The following instructions are valid for the GLCP (LCP_102)._ 

The GLCP is divided Into four functional groups: 

1. Graphical display with Status lines. 

2. Menu keys and indicator lights (LED's) - selecting mode, changing parameters and switching between display functions. 

3. Navigation keys and indicator lights (LEDs). 

4. Operation keys and indicator lights (LEDs). 

Graphical display: 

The LCD-display is back-lit with a total of 6 alpha-numeric lines. All data is displayed on the LCP which can show up to five operating variables while in 

[Status] mode. 

Display lines: 

a. Status line: Status messages displaying icons and graphics. 

b. Line 1-2: Operator data lines displaying data and variables de- 

fined or chosen by the user. By pressing the [Status] key, up to 

one extra line can be added. 

c. Status line: Status messages displaying text. 

The display is divided Into 3 sections: 

Top section (a) 

shows the status when in status mode or up to 2 variables when not in 

status mode and in the case of Alarm /Warning. 
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7. How to operate the frequency converter 2' VLT® AQUA Drive 
Operating Instructions 

The number of the Active Set-up (selected as the Active Set-up in par. 0-10) is shown. When programming in another Set-up than the Active Set-up, the 

number of the Set-up being programmed appears to the right in brackets. 

Middle section (b) 
shows up to 5 variables with related unit, regardless of status. In case of alarm/warning, the warning is shown instead of the variables. 

It is possible to toggle between three status read-out displays by pressing the [Status] key. 

Operating variables with different formatting are shown in each status screen - see below. 

Several values or measurements can be linked to each of the displayed operating variables. The values / measurements to be displayed can be defined 

via par. 0-20, 0-21, 0-22, 0-23, and 0-24, which can be accessed via [QUICK MENU], "Q3 Function Setups", "Q3-1 General Settings", "Q3-11 Display 

Settings". 

Each value / measurement readout parameter selected in par. 0-20 to par. 0-24 has its own scale and number of digits after a possible dedmal point. 

Larger numeric values are displayed with few digits after the dedmal point. 

Ex.: Current readout 

5.25 A; 15.2 A 105 A. 

Status display I 
This read-out state is standard after start-up or initialization. 

Use [INFO] to obtain information about the value/measurement linked to 

the displayed operating variables (1.1, 1.2, 1.3, 2, and 3). 

See the operating variables shown in the display in this illustration. 1.1, 

1.2 and 1.3 are shown in small size. 2 and 3 are shown in medium size. 

Status display II 
See the operating variables (1.1, 1.2, 1.3, and 2) shown in the display in 

this illustration. 

In the example, Speed, Motor current, Motor power and Frequency are 

selected as variables in the first and second lines. 

1.1, 1.2 and 1.3 are shown in small size. 2 is shown in large size. 

Status display III: 
This state displays the event and action of the Smart Logic Control. For 

further information, see section Smart Logic Control. 
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Bottom section 

always shows the state of the frequency converter in Status mode. Top solcn 

Micide section < 
1.11.1=M:a12 

43 RPt_,,L.IJIMSAPIAP2StSMII 

L4Hz 
2.9g 

St att, 

Bottom sechon < 
Auto Rte Rtifinin 

r1 

Display Contrast Adjustment 
Press [status] and [] for darker display 

Press [status] and [] for brighter display 

Indicator lights (LEDs): 

If certain threshold values are exceeded, the alarm and/or warning LED lights up. A status and afarm text appear on the control panel. 

The On LED is activated when the frequency converter receives power from mains voltage, a DC bus terminal, or an external 24 V supply. At the same 

time, the back light is on. 

Green LED/On: Control section is working. 

Yellow LED/Wam.: Indicates a warning. _ 

Flashing Red LED/Alarm: Indicates an alarm. 

GLCP keys 

Menu keys 

The menu keys are divided into functions. The keys below the display and 

indicator lamps are used for parameter set-up, including choice of display 

indication during normal operation. 

130BP044.10 

[Status] 

Indicates the status of the frequency converter and/or the motor. 3 different readouts can be chosen by pressing the [Status] key: 

5 line readouts, 4 line readouts or Smart Logic Control. 

Use [Status] for selecting the mode of display or for changing back to Display mode from either the Quick Menu mode, the Main Menu mode or Alarm 

mode. Also use the [Status] key to toggle single or double read-out mode. 

[Quick Menu] 

Allows quick set-up of the frequency converter. The most common functions can be programmed here. 

The [Quick Menu] consists of: 

Qi: My Personal Menu 

Q2: Quick Setup 

Q3: Function Setups 

Q5: Changes Made 

Q6: Loggings 

The Function set-up provides quick and easy access to all parameters required for the majority of water and wastewater applications including variable 

torque, constant torque, pumps, dossing pumps, well pumps, booster pumps, mixer pumps, aeration blowers and other pump and fan applications. 

Amongst other features it also includes parameters for selecting which variables to display on the LCP, digital preset speeds, scaling of analog references, 

closed loop single zone and multi-zone applications and specific functions related to water and wastewater applications. 

The Quick Menu parameters can be accessed immediately unless a password has been created via par. 0-60, 0-61, 0-65 or 0-66. 

It is possible to switch directly between Quick Menu mode and Main Menu mode. 
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VLT® AQUA Drive 

Operating Instructions 

[Main Menu] 

is used for programming all parameters. 

The Main Menu parameters can be accessed immediately unless a password has been created via par. 0-60, 0-61, 0-65 or 0-66. For the majority of water 

and wastewater applications it is not necessary to access the Main Menu parameters but instead the Quick Menu, Quick Setup and Function Setups 

provides the simplest and quickest access to the typical required parameters. 

It is possible to switch directly between Main Menu mode and Quick Menu mode. 

Parameter shortcut can be carried out by pressing down the [Main Menu] key for 3 seconds. The parameter shortcut allows direct access to any 

parameter. 

[Alarm Log] 

displays an Alarm list of the five latest alarms (numbered Al-AS). To obtain additional details about an alarm, use the arrow keys to manoeuvre to the 

alarm number and press [OK]. Information is displayed about the condition of the frequency converter before it enters the alarm mode. 

[Back] [Info] 
reverts to the previous step or layer in the navigation structure. displays information about a command, parameter, or function in any 

display window. [Info] provides detailed information when needed. 

Exit Info mode by pressing either [Info], [Back], or [Cancel]. 
[Cancel] 

last change or command will be cancelled as long as the display has not 

been changed. 

Navigation Keys 

The four navigation arrows are used to navigate between the different 

choices available In [Quick Menu], [Main Menu] and [Alarm Log]. 

Use the keys to move the cursor. 

[OK] 

is used for choosing a parameter marked by the cursor and for enabling 

the change of a parameter. 

Operation Keys 

for local control are found at the bottom of the control panel. 

[Hand On] 

enables control of the frequency converter via the GLCP. [Hand on] also starts the motor, and it is now possible to give the motor speed reference by 

means of the arrow keys. The key can be Enabled [1] or Disabled[0] via par. 0-40 [Hand on] Key on LCP. 

The following control signals will still be active when [Hand on] is activated: 

[Hand on] - [Off] - [Auto on] 

Reset 

Coasting stop inverse (motor coasting to stop) 

54 MG.20.M5.02 - \kV' is a registered Danfoss trademark 

Axis PlaceLarapinta SPS SP315 Electrical Switchboard OM Manual

Q-Pulse Id TMS775 Active 29/01/2014 Page 312 of 540



VLT® AQUA Drive 
Operating Instructions 

Reversing 

Set-up select lsb - Set-up select msb 

Stop command from serial communication 

Quick stop 

DC brake 

7. How to operate the frequency converter 

NB! 

External stop signals activated by means of control signals or a serial bus will override a "start" command via the LCP. 

(OM 
stops the connected motor. The key can be Enabled[1] or Disabled [0] via par. 0-41 [Oft7 key on L. If no external stop function is selected and the 

[Off] key Is Inactive the motor can only be stopped by disconnecting the mains supply. 

[Auto On] 

enables the frequency converter to be controlled via the control terminals and/or serial communication. When a start signal is applied on the control 

terminals and/or the bus, the frequency converter will start. The key can be Enabled [1] or Disabled [0] via par. 0-42 [Auto on] key on LOP. 

NB! 

An active HAND-OFF-AUTO signal via the digital inputs has higher priority than the control keys [Hand on] - [Auto on]. 

[Reset] 

is used for resetting the frequency converter after an alarm (trip). The key can be Enabled [1] or Dissbled[0] via par. 0-43 Reset Keys on LCP. 

The parameter shortcut 

can be carried out by holding down the [Main Menu] key for 3 seconds. The parameter shortcut allows direct access to any parameter. 
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7. How to operate the frequency converter 74." 

7.1.3. How to operate numeric LCP (NLCP) 

The following instructions are valid for the NLCP (LCP 101). 

The control panel is divided into four functional groups: 

1. Numeric display. 

2. Menu key and indicator lights (LEDs) - changing parameters and 

switching between display functions. 

3. Navigation keys and indicator lights (LEDs). 

4. Operation keys and indicator lights (LEDs). 

NEU 

Parameter copy is not possible with Numeric Local 

Control Panel (LCP101). 

Select one of the following modes: 

Status Mode: Displays the status of the frequency converter or the mo- 

tor. 

If an alarm occurs, the NLCP automatically switches to status mode. 

A number of alarms can be displayed. 

Quick Setup or Main Menu Mode: Display parameters and parameter 

settings. 

Indicator lights (LEDs): 

Green LED/On: Indicates if control section is on. 

Yellow LED/Wm.: Indicates a warning. 

Flashing red LED /Alarm: Indicates an alarm. 

Menu key 

[Menu] Select one of the following modes: 

Status 

Quick Setup 

Main Menu 

VLT® AQUA Drive 
Operating Instructions 

2 

3 

Mho 8. 

Illustration 7.1: Numerical LCP (NLCP) 

Illustration 7.2: Status display example 

Illustration 7.3: Alarm display example 

Main Menu 

is used for programming all parameters. 

The parameters can be accessed immediately unless a password has been created via par. 0-60 Main Menu Password, par. 0-61 Access to Main Menu 

w/o Password, par. 0-65 Personal Menu Password or par. 0-66 Access to Personal Menu w/o Password. 

Quick Setup is used to set up the frequency converter using only the most essential parameters. 

The parameter values can be changed using the up/down arrows when the value is flashing. . 

Select Main Menu by pressing the [Menu] key a number of times until the Main Menu LED is lit. 

Select the parameter group [xx-__.] and press [OK] 

Select the parameter [__-)ox] and press [OK] 

If the parameter is an array parameter select the array number and press [OK] 

Select the wanted data value and press [OK] 
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Navigation Keys 

[Back] 

for stepping backwards 

Arrow [] [] 
keys are used for manoeuvring between parameter groups, parameters 

and within parameters 

[OK] 

is used for choosing a parameter marked by the cursor and for enabling 

the change of a parameter. 

Operation Keys 

Keys for local control are found at the bottom of the control panel. 

Illustration 7.4: Display example 

'Hand Off Auto Reset (Ad on 

13013P046.10 

Illustration 7.5: Operation keys of the numerical LCP (NLCP) 

[Hand on] 

enables control of the frequency converter via the LCP. [Hand on] also starts the motor and It is now possible to enter the motor speed data by means 

of the arrow keys. The key can be Enabled (1] or Disabled [0] via par. 0-40 [Hand on] Key on LCP. 

External stop signals activated by means of control signals or a serial bus will override a 'start' command via the LCP. 

The following control signals will still be active when [Hand on] Is activated: 

[Hand on] - [Off] - [Auto on] 

Reset 

Coasting stop inverse 

Reversing 

Set-up select Isb - Set-up select msb 

Stop command from serial communication 

Quick stop 

DC brake 

(OM 
stops the connected motor. The key can be Enabled [1] or Disabled [0] via par. 0-41 [Off] Key on LCP. 

If no external stop function is selected and the [Off] key is inactive the motor can be stopped by disconnecting the mains supply. 

[Auto on] 

enables the frequency converter to be controlled via the control terminals and/or serial communication. When a start signal is applied on the control 

terminals and/or the bus, the frequency converter will start. The key can be Enabled [1] or Disabled[0] via par. 0-42 [Auto on] Key on La: 

NBI 

An active HAND-OFF-AUTO signal via the digital inputs has higher priority than the control keys [Hand on] [Auto on]. 

[Reset] 

is used for resetting the frequency converter after an alarm (trip). The key can be Enabled [1] or Disabled [0] via par. 0-43 [Reset] Key on LCP. 

7.1.4. Changing Data 

1. Press [Quick Menu] or [Main Menu] key. 
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2. Use [A] and [v] keys keys to find parameter group to edit. 

3. Press [OK] key. 

4. Use [] and [v] keys to find parameter to edit. 

5. Press [OK] key. 

6. Use [A] and [v] keys to select correct parameter setting. Or, to move to digits within a number, use keys. Cursor indicates digit selected to 

change. [A] key increases the value, [] key decreases the value. 

7. Press [Cancel] key to disregard change, or press [OK] key to accept change and enter new setting. 

7.1.5. Changing a Text Value 

If the selected parameter is a text value, change the text value by means 

of the up/down navigation keys. 

The up key increases the value, and the down key decreases the value. 

Place the cursor on the value to be saved and press [OK]. 

7.1.6. Changing a Group of Numeric Data Values 

If the chosen parameter represents a numeric data value, change the 

chosen data value by means of the <> navigation keys as well as the up/ 

down navigation keys. Use the <> navigation keys to move the cursor 

horizontally. 

Use the up/down navigation keys to change the data value. The up key 

enlarges the data value, and the down key reduces the data value. Place 

the cursor on the value to be saved and press [OK]. 

7.1.7. Changing of Data Value, Step-by-Step 

Illustration 7.6: Display example. 

Illustration 7.7: Display example. 

Illustration 7.8: Display example. 

Certain parameters can be changed step by step or infinitely variably. This applies to par. 1-20 Motor Power an par. 1-22 Motor Voltage and par. 

1-23 Motor Frequency. 

The parameters are changed both as a group of numeric data values and as numeric data values infinitely variably. 
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7.1.8. Read-out and Programming of Indexed Parameters 

Parameters are indexed when placed in a rolling stack. 

par. 15-30 Alarm Log: &Tor Code to par. 15-32 Alarm Log: Time contain a fault log which can be read out Choose a parameter, press [OK], and use the 

up/down navigation keys to scroll through the value log. 

Use par. 3-10 Preset Refemnce as another example: 

Choose the parameter, press [OK], and use the up/down navigation keys keys to scroll through the indexed values. To change the parameter value, 

select the indexed value and press [OK]. Change the value by using the up/down keys. Press [OK] to accept the new setting. Press [Cancel] to abort. 

Press [Back] to leave the parameter. 

7.1.9. Tips and tricks 

* For the majority of water and wastewater applications the Quick Menu, Quick Setup and Function Setups provides the simplest 

and quickest access to all the typical parameters required. 

* 

Wherie' ver Pos.l-ible, perfaning an ANA, will ensure bekshaft: pertorrnance , 

Contrast of the display can be adjusted by pressing [Status] and [A] for darker display or by pressing [Status] and [] for 

brighter dispaly 

Under [Quick Menu] an tt (charlgs Maclefall parametersthat har been chWnged from factory settings aredisplayed 

Press and hold [Main Menu] key for 3 seconds for access to any parameter 

Fcr seace puliposesit is recommended:tO COpy all pasalateitolh,Licpi see par 0-50 for further information 

Table 7.1: Tips and tricks 

7.1.10. Quick Transfer of Parameter Settings when using GLCP 

Once the set-up of a frequency converter is complete, it is recommended to store (backup) the parameter settings in the GLCPkeypad or on a PC via 

MCI 10 Set-up Software Tool. 

NB! 

Stop the motor before performing any of these operations. 

Data storage In LCP: 

1. Go to par. 0-50 LCP Copy 

2. Press the [OK] key 

3. Select "All to LCP" 

4. Press the [OK] key 

All parameter settings are now stored in the GLCP indicated by the progress bar. When 100% is reached, press [OK]. 

The GLCP can now be connected to another frequency converter and the parameter settings copied to this frequency converter. 

Data transfer from LCP to Frequency converter: 

1. Go to par. 0-50 LCP Copy 

2. Press the [OK] key 

3. Select "All from LCP" 

4. Press the [OK] key 

The parameter settings stored in the GLCP are now transferred to the frequency converter indicated by the progress bar. When 100% is reached, press 

[OK]. 
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7.1.11. Initialisation to Default Settings 

There are two ways to initialise the frequency converter to default: Recommended initialisation and manual initialisation. 

Please be aware that they have different impact according to the below description. 

Recommended initialisation (via par. 14-22 Operation Mode) 

1. Select par. 14-22 Operation Mode 

2. Press [OK] 

3. Select "Initialisation" (for NLCP select "2") 

4. Press [OK] 

5. Remove power to unit and wait for display to turn off. 

6. Reconnect power and the frequency converter is reset. Note 

that first start-up takes a few more seconds. 

7. Press [Reset] 

VLT® AQUA Drive 
Operating Instructions 

par. 14-22 Operation Mode initiarises all except: 
7 ar.14=50'RFI Filter j 

par. 8-32 Baud Rate 
fp,31:.8135!Minimurri liesporsa 
Tar. 8-36 Maximum Reponse Delay 
ifiaiK84371.Maidifiiirraiitherr ficir-Den3Y 

ar. 15-00 Operating Howsto p_ar. 15 -05 Over Volt's I ar. 15,:2021ifsWelog7E4iittojia-r. -15=22 HTsor i c a. - 
par. 15-30 Alarm Log: Error Code to par. 15-32 Alarm Log: Time 

NB! 

Parameters selected in par. 0-25 My Personal Menu, will stay present, with default factory setting. 

Manual initialisation 

.6] 
NB! 

When carrying out manual initialisation, serial communication, RFI filter settings and fault log settings are reset. 

Removes parameters selected in par. 0-25 My Personal Menu. 

1. Disconnect from mains and wait until the display turns off. 

2a. Press [Status] - [Main Menu] - [OK] at the same time while 

power up for Graphical LCP (GLCP). 

2b. Press [Menu] while power up for LCP 101, Numerical Display 

3. Release the keys after 5 s. 

4. The frequency converter is now programmed according to 

default settings. 

7.1.12. RS-485 Bus Connection 

One or more frequency converters can be connected to a controller (or 

master) using the RS-485 standard interface. Terminal 68 is connected 

to the P signal (TX+, RX+), while terminal 69 is connected to the N signal 

(TX-,RX-). 

If more than one frequency converter is connected to a master, use par- 

allel connections. 

This parameter initialises all except: 
(g7. 15-,00):30erating_HiM 
ear. 15-03 Power l/p's 

(par. 15-04 Di er7el p 
par. 15-05 Over Volt's 

Illustration 7.9: Connection example. 

In order to avoid potential equalizing currents in the screen, earth the cable screen via terminal 61, which is connected to the frame via an RC-link. 

Bus termination 
The RS-485 bus must be terminated by a resistor network at both ends. If the drive is the first or the last device in the RS-485 loop, set the switch S801 

on the control card for ON. 

For more information, see the paragraph Switches 5201, 5202 and 5801. 
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7.1.13. How to Connect a PC to the frequency converter 

To control or program the frequency converter from a PC, install the PC-based Configuration Tool MCT 10. 

The PC is connected via a standard (host/device) USB cable, or via the RS-485 interface as shown in the Deign GL/de, chapter How to Install > Installation 

of misc connections 

NB! 

The USB connection is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals. The USB connection is 

connected to protection earth on the frequency converter. Use only isolated laptop as PC connection to the USB connector on the 

frequency converter. 

Illustration 7.10: For control cable connections, see section on Control Terminals 

7.1.14. PC Software tools 

PC-based Configuration Tool MCT 10 

All Frequency converters are equipped with a serial communication port. Danfoss provides a PC tool for communication between PC and frequency 

converter, PC-based Configuration Tool MCT 10. Please check the section on Available Literature for detailed information on this tool. 

MCT 10 Set-up Software 

MCT 10 has been designed as an easy to use interactive tool for setting parameters in our frequency converters. The software can be downloaded from 

the Danfoss intemet site http://www.Danfoss.com/l3usinessAreas/DrivesSolutions/Softwaredownload/DDPC+Software+Program.htm. 

The MCT 10 Set-up software will be useful for: 

Planning a communication network off -line. MCT 10 contains a complete frequency converter database 

Commissioning frequency converters on line 

Saving settings for all frequency converters 

Replacing a frequency converter in a network 

Simple and accurate documentation of frequency converter settings after commissioning. 

Expanding an existing network 

Future developed frequency converters will be supported 

MCT 10 set-up software supports Profibus DP-V1 via a Master class 2 connection. It makes it possible to on line read/write parameters in a frequency 

converter via the Profibus network. This will eliminate the need for an extra communication network. 

Save Frequency Converter Settings: 

1. Connect a PC to the unit via USB corn port. (Note: Use a PC, which is isolated from the mains, in conjunction with the USB port. Failure to do 

so may damage equipment.) 
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7. How to operate the frequency converter 24` 

2. Open MCT 10 Set-up Software 

3. Choose "Read from drive" 

4. Choose "Save as" 

All parameters are now stored in the PC. 

Load Frequency Converter Settings: 

1. Connect a PC to the frequency converter via USB corn port 

2. Open MCT 10 Set-up software 

3. Choose "Open"- stored files will be shown 

4. Open the appropriate file 

5. Choose "Write to drive" 

All parameter settings are now transferred to the frequency converter. 

A separate manual forMCT 10 Set-up Software is available: MG.10.Rx.yy. 

The MCI 10 Set-up Software Modules 

The following modules are included in the software package: 

VLT® AQUA Drive 
Operating Instructions 

MCT Set-up 10 Software 
Setting parameters 
Copy to and from frequency converters 
Documentation and print out of parameter settings incl. diagrams 

Ext User Interface 
Preventive Maintenance Schedule 
Clock settings 
Timed Action Programming 
Smart Logic Controller Set-up 

Ordering number: 

Please order the CD containing MCT 10 Set-up Software using code number 130B1000. 

MCT 10 can also be downloaded from the Danfoss Internet: WWW.DANFOSS.COM, Business Area: Motion Contm& 
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8. How to ro ramme the fre uenc converter 

8.1. How to programme 

8.1.1. Parameter Set-Up 

Overview of parameter groups 

Group Title Function 
rarafrieters-relloted!tOthk'ftifidrneritaffUnCticint Ofthe frequency converter, function of 
the LCP buitoris and configuration' f the LCPLiiitOlaY: 

Cr- Operation / D%ply 

1- 

3- 

Load / motor 
_,_ 

parameter group for motor settings. 
Brakes Parameter groupfOksetting brake" featUies7irillie:fricjilincy converter. 21:, 1 

Reference / Ramps Parameters for reference handling, definitions of limitations, and configuration of the re- 
action of the - uen converter to changes. 

Limits Marriings ParameterigroupIottonfiguriragrigdmarnings. 
5- Digital In/Out 

. ._ 

FLammete4glpiip for configuring the digital inputs and outputs. 

8- . 

ET____ 
10- 

Analog,110tit __ __ 
Communication and Options 

ParameterjgrOUtiffdrItonflquratilkibf the,anagg inputs and outputs 1 

-Parameter gLo.ip for configuring communications and options. 
132erarriarreiroUffOr ProlibusSPIcFirpiFWI'2-ie ters. _P.r6fibus 

Devicetlet Fieldbus Parameter group for DeviceNet-spedfic parameters. 
11 _ 
13- 

Lon Works 
Smart L(N:Lc........._ 

nariTrietTyibroup for LahWorks,pai'aniefers_ 
Parameter gLogo for Smart Logic Control 

E.r4- 

15- 

1'6- ' 
- -, 142 tl, 

Spikial FunctiOns_ 

Drive Information 
_____Pgroup for corifirlUring WeCialtfterftreniy` converter fundlors. 

Parameter group containing frequency converter information such as operating data, 
hardware configuration and software versions_ 

; Data Readouts , , 

q:CV.,ie': :::..',..:' s'..`2^".0 

Parameter "group ,for:Tdata', repd-outs,: e.g. actual references, voltages, control, alarriT 
miming -and'status Words'? -,,,,P ' ''' P ,- - ,:-;,--P''- ,. ''' '& ' ''' ^'.4',0:31,'9,; ;:,;1 

18- 
20- a, ,i,1 

L. , 

Info and Readouts 
Drive Closed Loop a, r, - , , 

This parameter group contains the last 10 Preventive Maintenance logs. 
This piTairdelerFgroup,isWecifor configuring the dosed looO:MControllerthat'contiols 
the output frequency of-the.,unit. .' ,' °, 

21- Extended Closed Loop Parameters for configgring,the three Extended Closed Loop PIO Controllers. 
2E2- 

23- 

25- 

26- 

,_AlgprilditiolliFunCtiens, 
lime-based Functions 

;:pasic Cascade ,Controller,FuncIons 
'..,' 

TheseparametersmonitoWateVailiCations. 
These parameters are for actions needed to be performed on a daily or weekly basis, e.g. 
different references for working hours/non-working hours. 
Paramet. ers for configuring the 8aSlc Cascade Controller for sequence control of multiple 

- "',. ' ..; . ',, g,--,- -,...." ° ' ' '1...:...-,44,:.4.......... - ,&'#,1'-1, 
Anal so option MCB 109 

....P1.-1...mP.S. -;i..- ...........S...t.....,.. 
Parameters for configagstheAnllog I/O Option MCB 109. 

[iT 
29- 

ExtencledSaftiii:WCOhtFol 
Water Applic,,ation Functions 

Fa7a7rietTritinfi6uringithetextendeilTakatIFCPF171. 
Parameters for setting water specific functions. 
FraramitirsFOrco?Tfgrlfigithil8WilffpflOn 31 Bypass Option 

' 

Table 8.1: Parameter Groups 

Parameter descriptions and selections are displayed on the graphic (GLCP) or numeric (NLCP) in die display area. (See Section 5 for details.) Access the 

parameters by pressing the [Quick Menu] or [Main Menu] key on the control panel. The quick menu is used primarily for commissioning the unit at start- 

up by providing those parameters necessary to start operation. The main menu provides access to all parameters for detailed application programming. 

All digital input/output and analog input/output terminals are multifunctional. All terminals have factory default functions suitable for the majority of water 

applications but if other special functions are required, they must be programmed in parameter group 5 or 6. 

8.1.2. Quick Menu Mode 

The GLCP provides access to all parameters listed under the Quick Menus. To set parameters using the [Quick Menu] button: 

Pressing [Quick Menu] the list indicates the different areas contained in the Quick menu. 

Efficient Parameter Set-up for Water Applications 

The parameters can easily be set up for the vast majority of the water and wastewater applications only by using the [Quick Menu]. 

The optimum way to set parameters through the [Quick Menu] is by following the below steps: 

1. Press [Quick Setup] for selecting basic motor settings, ramp times, etc. 

2. Press [Function Setups] for setting up the required functionality of the frequency converter - if not already covered by the settings in [Quick 

Setup]. 

3. Choose between General Setif ngs, Open Loop Selfingsand Closed Loop Settings 

MG.20.M5.02 - VLTe is a registered Danfoss trademark 
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8. How to programme the frequency converter 

It is recommended to do the set-up in the order listed. 

Illustration 8.1: Quick menu view. 

VLT® AQUA Drive 
Operating Instructions 

Par. Designation [Units] 

!0-01 language 

1-20 Motor Power [kW] 

11-22 Motor Voltage [V] 

1-23 Motor Frequency [Hz] 

1.14 
. 

Motor:Current 
'-o..,____. [A] 

1-25 Motor Nominal Speed [RPM] 

13-41 , Ramp 1 Ramp' (JP Tiine ' [s] 

3-42 Ramp 1 Ramp down Time [s] 

14-11 Motor speed Low Limit [RPM) 

4-13 Motor Speed high Limit [RPM] 

1 y29 Autornateio Motor Adaptation jAMA) 

Table 8.2: Quick Setup parameters 

If No Operation is selected in terminal 27 no connection to +24 V on terminal 27 is necessary to enable start. 

If Coast Inverse (factory default value) is selected in Terminal 27, a connection to +24V is necessary to enable start. 

NB! 

For detailed parameter descriptions, please see the following section on Commonly Used Parameters - Explanations 

8.1.3. Q1 My Personal Menu 

Parameters defined by the user can be stored in Q1 My Personal Menu. 

Select My Personal Menuto display only the parameters, which have been pre-selected and programmed as personal parameters. For example, a pump 

or equipment OEM may have pre-programmed these to be in My Personal Menu during factory commissioning to make on site commissioning / fine tuning 

simpler.. These parameters are selected in par. 0-25 My Personal Menu. Up to 20 different parameters can be defined in this menu. 

10121.Setpointl.L 
20-93 PID Proportional Gain 
20;9:41PIDlIntiageaTime 

Q1 My Personal Menu 

8.1.4. Q2 Quick Setup 

The parameters in Q2 Quick Setup are the basic parameters which are always needed to set-up the frequency converter to operation. 

Q2 Quick Setup 
Parameter numb7i and name 
0-01 Language 

Unit 

.1 2O_Motorpower 
1-22 Motor Voltage 

kW 

.122311Otor Frequency 
1-24 Motor Current 
1:15M_Otor_Nonliok5pie d 

3-41 Ramp 1 Ramp Time 

34.2' ikarriPA.Rampiti.414 n Time_ _ 
4-11 Motor Speed Low Limit 

RPM 

RPM 

:41.:1131Mntcr Sire-edArgtiftiniit WI__ 
1-29 Automatic Motor Adaptation (AMA) 
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VLT® AQUA Drive 
Operating Instructions 

8.1.5. Q3 Function Setups 

2r8. How to programme the frequency converter 

The Function Setup provides quick and easy access to all parameters required for the majority of water and wastewater applications induding variable 

torque, constant torque, pumps, dossing pumps, well pumps, booster pumps, mixer pumps, aeration blowers and other pump and fan applications. 

Amongst other features it also indudes parameters for selecting which variables to display on the LCP, digital preset speeds, scaling of analog references, 

dosed loop single zone and multi-zone applications and specific functions related to water and wastewater applications. 

How to access Function Set-up - example 

28mmtsiigeimzgaro 
- 14.4Hz 

0 kwh 

AUto Remote Running 

Illustration 8.2: Step 1: Turn on the frequency converter (On LED lights) 

.z6A,gkt 4j 2'A 

"*FR";;;O"iiikitifi, 
Qiiibt§gttip 

COS.uttot,9il 
tit tiin6t 

Illustration 8.3: Step 2: Press the [Quick Menus] button (Quick Menus 

choices appear). 

t1 MytPe sonat Ant 
02,01.flok 'Setup 
L931Eun eluils 
tiSraiati es Made 

. , 

Illustration 8.4: Step 3: Use the up/down navigation keys to scroll down 

to Function Setups. Press [OK]. 

p.OQar ,50:0.00 
, a 

Ullii961103 

q Mf0f/TATIETins 
034 pen lkikiiiklsottikii; 
03-3 Stosed oop Settings 

Illustration 8.5: Step 4: Function Setups choices appear. Choose 03-1 

General Settings Press [OK]. 

0.0_00.ram 0.cm cf 0. '; 

mmeream 
ValoatryaKszoirtit 
Q3 -1 Display Settings 
,R3-4,2 Analog Clutp t 
03-13 Relays 

Illustration 8.6: Step 5: Use the up/down navigation keys to scroll down 

to i.e. 03-12 Analog Outputs. Press [OK]. 

rob da:ir'111,..f lb Ifitita.... A 
..,..titilrertr)fiifat 4:2-otitput 

[4:13Ci]'tifit' ut4fr#qUeiry' 

Illustration 8.7: Step 6: Choose parameter 6-50 Terminal 42 Output 

Press [OK]. 

!,';' c"Fi 

ikT: m3i44,12 

icriOcjiitiltir A !. 
gliirSPe4 

Illustration 8.8: Step 7: Use the up/down navigation keys to select be- 

tween the different choices. Press [OK]. 
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8. How to programme the frequency converter 

The Function Setup parameters are grouped in the following way: 

VLr AQUA Drive 
Operating Instructions 

Q3-1 General 
S.13,41.1Dlitiltif Settags 

Settings 
_Q3412 A iia I Cif 0 "64Z t 
6-50 Terminal 42 Output 
6=511Friiiiiiat,42.tiitplitittirirSCate 
6-52 Terminal 42 Output Max Scale 

Q3 =13 Relays i 

Relay 1 =, 5-40 Function Relay 
Relay775i4,tharictiian Relay 
Option relay 7 a 5-40 Function 
Relay 

,Option 
relay 8 S.5,40/Function 

Reliy-<** --' 

LOt'IOICIeitieSettinjs 
0-70 Set Date and Time 

10111tDiteadiiirat., 
0-20 Display Une 1.1 Small 
0-21',Dci-plIV ,UneW.TSrria11 

0-72 Time Format 

0i74 DST/Sunrertime - 
Lg. ..,t,c1,,,',37 X''''' -'e 

, it 

0-22 Display Une 1.3 Small 

0-23 Display Une 2 Large;.!., 
A , ; .14$.,-,, ' !,' A.5. A';',. '''' 

0-76 DST/Summertime Start 0-24 Display Line 3 Large Option relay 9 5-40 Function 
Relay 

(G -77 DST/SUmMertinleErid OTTLDisplayltext 1 

0-38 Display Text 2 
0=:391DlitSiiiTeict:3 L 

Q3-2 Open Loop Settings 
Q34.214iiialogiritife-rence 
3-02 Minimum Reference 

IQ3=207Dtgitid:Referince 
3-02 Minimum Reference 

[3 031Marrn Triii rtefiferce __ 

3-10 Preset Reference 

15531-erriiiiii1191DigitatliTput 
5-14 Terminal 32 Digital Input 
I5;15iTelitiiiiili33iitidltifilpLit 

37:011,111iiiiiiuKREfeTtike 
6-10 Terminal 53 Low Voltage 
6:1 tje7riiiiiiali531HigMValtage 
6-14 Terminal 53 Low Ref/Feedb. Value 
6-15tTeriiilria1153tHighiref/FeTdb Value 

Q3-3 Closed Loop Settings 
1Q330!FillitiliatitISettings Q3-31NPIV -Settings 
1-00 Configuration Mode 20-81 PID Normal /Inverse Control 
ZiPir 17koreirari6/edb Unit 
3-02 Minimum Reference 

137723;raidThrlurniReference 
6-20 Terminal 54 Lou Voltage 

KiiilierigiffaiiSiettligVoltage 
6-24 Terminal 54 Low. Ref/Fcedb Value 

20482TPIUtartiSpeed [RPM] 
20-21 Setpoint 1 

T 

20-93 PID Proportional Gain -I 

20-9,1 RID integral Time 

1.6:725:Terminal51. HigMf;. ./EeedbYalue..:,,,.. - 
6-00 Live Zero Timeout Time 

' 

..... ....,,,:li.- -- 
r6401 LiW2lio.Titireatifftitialon ,,, L6171,77 -' :7717777377.787 7TA4 .,,Sy . '',t.'ireft' 2.,.,;., 
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VLT® AQUA Drive 
Operating Instructions 2178. Now to programme the frequency converter 

8.1.6. Q5 Changes Made 

Q5 Changes Made can be used for fault finding. 

Select Changes made to get information about: 

the last 10 changes. Use the up/down navigation keys to scroll between the last 10 changed parameters. 

the changes made since default setting. 

Select Loggingsto get information about the display line read-outs. The information is shown as graphs. 

Only display parameters selected in par. 0-20 and par. 0-24 can be viewed. It is possible to store up to 120 samples in the memory for later reference. 

Please notice that the parameters listed in the below tables for Q5 only serve as examples as they will vary depending on the programming of the particular 

frequency converter. 

Q5-1 Last 10 Changes 
20= 94no:iiitegi'di :The 
20-93 PID Proportional Gain 

05-2 Since Facto Settin 
2093 PID:PicijOitiOrial Gain 
20-94 PID Integral Time 

Q5-3 Input Assignments 
Atialotrihout 
Analog Input 54 

8.1.7. Q6 Loggings 

Q6 Loggings can be used for fault finding. 

Please notice that the parameters listed in the below table for Q6 only serve as examples as they will vary depending on the programming of the particular 

frequency converter. 

Q6 Loggings 
Reference 
Analog Input 53 _. 
Motor 

Energy Log 
.....,_ 

Trending,cont.Bin 
Trending,JimedBin 
:Teen-ding CA-Filson 
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8. How to programme the frequency converter 

8.1.8. Main Menu Mode 

Both the GLCP and NLCP provide access to the main menu mode. Select 

the Main Menu mode by pressing the [Main Menu] key. Illustration 6.2 

shows the resulting read-out, which appears on the display of the GLCP. 

Lines 2 through 5 on the display show a list of parameter groups which 

can be chosen by toggling the up and down buttons. 

VLT® AQUA Drive 
Operating Instructions 

1107RPM 3.84A 
Main nienu 

to) 

0 53,7** 8-"preritratTatay 
Load/ odor 

2-** Brakes 
3-** Refernoe Ramps 

Illustration 8.9: Display example. 

Each parameter has a name and number which remain the same regardless of the programming mode. In the Main Menu mode, the parameters are 

divided into groups. The first digit of the parameter number (from the left) indicates the parameter group number. 

All parameters can be changed in the Main Menu. The configuration of the unit (par. 1-00 Configuladon Mode) will determine other parameters available 

for programming. For example, selecting Closed Loop enables additional parameters related to dosed loop operation. Option cards added to the unit 

enable additional parameters associated with the option device. 

8.1.9. Parameter Selection 

In the Main Menu mode, the parameters are divided into groups. Select 

a parameter group by means of the navigation keys. 

The following parameter groups are accessible: 

68 

Group no. Parameter group: 

1 

1Dperation/Display 
Load/Motor 

3 

,..: Brakes_ 
References Ftamps 

Ei..___ 
5 

Limits/WanIngs __ 

Digital In/Out 

8 

i9.- 
10 

_Analog In/Out_ 
Comm. and Options 

CAN Fieldbus 
li 
13 

RTC 

15 

__LoriWorks 
Smart Logic 

SPecilfEWrIcticns 
Drive Information 

lb 
18 

Data ReactiiitS 
Data Readouts 2 

aii___ 
21 

Dnve Cl_pieciTkop 
Ext. Closed Loop 

22 
23 

ApplICation EUfictions 
Time-based Functions 

T. 
25 
W 

Fire mode 
Cascade Controller 

_Arialqg I/O ,Pp_tibn tICB_119__ 

Table 8.3: Parameter groups. 
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VLT AQUA Drive 
Operating Instructions 2)(Yi8. How to programme the frequency converter 

After selecting a parameter group, choose a parameter by means of the 

navigation keys. 

The middle section on the GLCP display shows the parameter number and 

name as well as the selected parameter value. 

Illustration 8.10: Display example. 

8.2. Commonly Used Parameters - Explanations 

8.2.1. Main Menu 

The Main Menu indudes all available parameters in the VLT® AQUA Drive FC 200 frequency converter. 

All parameters are grouped In a logic way with a group name Indicating the function of the parameter group. 

M parameters are listed by name and number in the section Parameter Options in these Operating Instructions. 

All parameters induded in the Quick Menus (Q1, Q2, Q3, Q5 and Q6) can be found in the following. 

Some of the most used parameters for VLT® AQUA Drive applications are also explained in the following section. 

For a detailed explanation of all parameters, please refer to the VLT® AQUA Drive Programming Guide MG.20.0X.YY which is available on www.dan- 

foss.com or by ordering at the local Danfoss office. 

8.2.2. 0-** Operation / Display 

Parameters related to the fundamental functions of the frequency converter, function of the LCP buttons and configuration of the LCP display. 
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8. How to programme the frequency converter 

0-01 Language 

Option: 

VLr AQUA Drive 
Operating Instructions 

Function: 
Defines the language to be used in the display. 

The frequency converter can be delivered with 4 different language packages. English and German 

are induded in all packages. English cannot be erased or manipulated. 

English Part of Language packages 1 - 4 

German Part of Language packages 1 - 4 

French 

Danish 

Part of Language padcage 1 

Part of Language package 1 

[1]; 

[5] 

[6] :^ 

[7] Dutch 

(101 Chinese 

[20] Finnish 

'1211 "1-'-Enbliill',US 

[27] Greek 

[281 -Portuguese; 

[36] Slovenian 

" kOreafX,:-; 

SpaniSli 

Italian 

[40] Japanese 

[41] 1: ; y Turkish 

Part of Language zpackige 1 

Part of Language package 1 

<Part of Language packageA 

Part of Language package 1 

Language package 2 

Part of Language package 1 

24"partbfLangUagepadoge 

Part of Language package 4 

;Part of Language package 4 

Part of Language package 3 

part at Languagelackagg 2 

Part of Language package 2 

eart of Language 

[42] Traditional Chinese 

[43 Bulgarian 

Part of Language package 2 

-part of Language package 3 

Part of Language package 3 

Part of Language package 3 

Part of Language package 3 

Part Of Language tieCiate3:',ns4 

Part of Language package 4 

Part of Language package 3 

[44] Serbian 

[45] Romanian 

[46] Hungarian 

1471: ,sj," Cietet; 
[48] Polish 

[49] 

[50] Thal Part of Language package 2 

'Part :ofianguagekackage 2 

Option: 

MP lay ine 1 Sma1 

Display Text 1 

k Display Text 2 

Function: 
Select a variable for display in line 1, left position. 

No display value selected:` 

Present control word 

'Oablek:aiind1+4iJual text Stiing-ta 

munication. 

[39] Display Text 3 

431, qate and Timel2egidO6t; 

[953] Profibus Warning Word 

'2[1005] Eft&[Cotiiite 

[1006] Readout Receive Error Counter 

[1007]-, Readouttus Off Counter 

70 

wittienitOrdii;piayi tifthe I:CP ei;ixilieweadvii serial ;cain= 

'"§". 
Enables an individual text string to be written, for display in the LCP or to be read via serial com- 

munication. 

'DisPlays the cUrrenedatetinil 

Displays Profibus communication warnings. 

View thee number of CAN control -transmission errors_since the`last power -up. 

View the number of CAN control receipt errors since the last power-up. 

Viewitie!Cupper,of 6cis 
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VLT® AQUA Drive 
Operating Instructions 

[1013] Warning Parameter 

[[1115] LON Warning Word 

2178. How to programme the frequency converter 

View a DeviceNet-specific warning word. One separate bit is assigned to every warning. 

Shows the LON-spedfic warnings. 

[1117] XIF Revision Shows the version of the external interface file of the Neuron C chip on the LON option. 

1(1118] LON Works Revision Shows the software version of the application program of the Neuron C chip on the LON option. 

[1500] Operating Hours 

J1501] Running Hours, 

[1502] kWh Counter 
k- 
.;41600) Control Word 

[1601] * Reference [Unit] 

View the number of running hours of the frequency converter. 

View the number of running hours of the motor. 

View the mains power consumption in kWh. 

View the ContrOl Word sent fnom-the frequency converter via the serial.00mmunicstion.port in hex 

_1 code ;4 '11('),i1,. 

Total reference (sum of digital/analog/preset/bus/freeze ref./catch up and slow-down) in selected 

unit. 

L[1602] Refereite 

[1603] Status Word 

Totlireference (sum of digital/analog/preset/bus /freezeref:/ptch yriand slow-down) in:percent. 

Present status word 

[1605] ManAthi Value (%] 

[1609] Custom Readout 

(.1.6tP,,TW 

[1611] Power [hp] 

[1612] Motor Voltage 

[1613] Motor Frequency 

0(161:] Motorcurrent 

One or more warnings in a Hex code 

View the user-defined readouts as defined in par. 0-30, 0-31 and 0-32. r ,ct#0,10`,9' siins,urriej.IWthe riukcif:inkWi .; 

Actual power consumed by the motor in HP. 

Voltage supplied to the motor. 

[1615] 

[1616] 

Frequency [%) 

Torque [Nm] 

Speed [RPM] 

ttraat. 
:1 

Motor frequency, i.e. the output frequency from the frequency converter in Hz. 

Pntofti&mjied'as easured as effectivevalue.. 

Motor frequency, i.e. the output frequency from the frequency converter in percent. 

Present motor load as a percentage of the rated motor torque. 

[1617] Speed in RPM (revolutions per minute) i.e. the motor shaft speed in closed loop based on the entered 

motor nameplate data, the output frequency and the load on the frequency converter. 

Therml loid on the Motor; calculated by the EiRl'unctrori. See also parameter gr,OUO 1-9*Aoikirl 
TernOeratore;:1 a , , 

[1622] Torque [%] 

63Ô] Link VOitage 

[1632] BrakeEnergy/s 

Shows the actual torque produced, in percentage. 
7777'07 ",`", , 

Intermediate circuit voltage in the frequency converter4;. 

Present brake power transferred to an external brake resistor. 

Stated as an instantaneous value. 

`^' 

11633] ",';I, BrakeEnergya min ,4,Brake'poWer transferred to'an external brake riiititor.:The Mean Ciri'ver'll o'slculatedCOnbriUously 

;"',Afor,Aheittait repent 120 secondi., ', . 

[1634] Heatsink Temp. Present heat sink temperature of the frequency converter. The cut-out limit is 95 ±5 oC; cutting 

back in occurs at 70 ±5° C. 

(;:t7Percent3ge,load;oftheinriterW,;*',,r !":..4!" ;/.0:6351 Drl 

[1636] Inv. Nom. Current Nominal current of the frequency converter 

[1637]$;;,finv.,;74ax. Current iviiiiiniuni'Cilifent of the frealericy,conVerteFi 

[1638] SL Control State State of the event executed by the control 

,(1639) Card 'lettlPerattire:af the control "0'4 
[1650] External Reference Sum of the external reference as a percentage, i.e. the sum of analog/pulse/bus. 

[16S2] 0 ',4feedliacle [Unit] , 1/ASigriat vaiye OrograrreddigitalIpput(si -47:Z"; 
[1653] Dig' Pot Reference View the contribution of the digital potentiometer to the actual reference Feedback. 

,(165,/ !!";14findback`1 tVIc4,1theVakie of,Fidtiack l'See"" also" 

[1655] Feedback 2 [Unit] 

s:...(1.5Et.f.g.F40?a1 .10319 
[1660] Digital Input 

i161]' TmIra3Sitd, Setting 

755 56 

View the value of Feedback 2. See also par. 20-0*. 

\nevi the'value'of Feedback .3. See aliii Oar. i'00;7777. 
Displays the status of the 6 digital input terminals (18, 19, 27, 29, 32 and 33). Input 18 corresponds 

to the bit at the far left. Signal low = 0; Signal high = 1 

trmil 
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8. How to programme the frequency converter 

[1662] Analog Input 53 

[,[1663] :Terminal 54 Switch Setting 

[1664] Analog Input 54 

Actual value at Input 53 either as a reference or protection value. 

Setting of input tennyt 
4 

al 54; c.Orrent = 0):Voltageie.41. 

Actual value at input 54 either as reference or protection value. 

VLT® AQUA Drive 
Operating Instructions 

[1665) ,`Analog Output 42 (TA] 
'745 Y, 

[1666] Digital Output [bin] 

;174715',:: Freq.:Input 029i[Hz] 

Freq. Input P33 [Hz] [1660] 

[1670] 

ttl'e"' bl to be j represented output, kkOtiial value a output 42 in rhA. Use par. 6-50 to select variable represen y /, 
42'," 44-'" 4" 

4'06,7 ot, 
Binary value of all digital outputs. 

4 

ACtual vaide'of fr'eqUency applied at terminal 29 as'6:ri'illse input. 

Actual value of the frequency applied at terminal 33 as a pulse input. 

Pulse Output #27 [Hz] 

Pulse Output #29 [Hz] 

11671f- `4 'ROY,OutPut [bin]= 

[1672] Counter A 

[1673}=' Counter 

[1675] Analog input X30/11 

q1676n453i,ThrialOg inpirt X30/12° 

Actual value'pf4 0lses applied to terminal 27 in digital output mode. 

Actual value of pulses applied to terminal 29 in digital output mode. 

View the setbn`g "of "all "ielays:,, %% 

View the present value of Counter A. 

View 049resttitaliitainfC.Oiinterfi:,, ' 3 

Actual value of the signal on input X30/11 (General Purpose I/O Card. Option) 

Acnial Sialue;Of ttie signal on Input. $(30212 (Ginerel PuipPs' ei/a Gird! Optional) 

[1677] Analog output X30/8 [mA] 

Fieldbus CTW 

[1682] Fieldbus REF 1 

[1685] FC Port CTW 1 

[1690]ii Alarm Word 

i [1691] Alarm Word 2 

[1692] Warning Word 

[1643]. FwarninOtiord i4rAt,' 

[1694] Ext. Status Word 

[1695], .Eztr$tatcis Wdrd 2' 
[1696] Maintenance Word 

(1830] Analog InPUt X42/1 
. , 

Actual value at output X30/8 (General Purpose I/O Card. Optional) Use Par. 6-60 to select the var- 

iable to be shown. 

Cointiol Werxl`,(6TW) recefved fromtneBus Master:, 

Main reference value-sent with control word via the serial communications network e.g. from the 

BMS, PLC or other master controller. 

ConiiiiiiniCation"CiphOn statusr,ivore 

Control word (CTW) received from the Bus Master. 

"SfaiiikWnilO(STVi),sent to the'BUS Master 

One or more alarms in a Hex code (used for serial communications) 

One or more alarms in a Hex code (used for serial communications) 

One or more warnings in a Hex code (used for serial communications) 

OneortrnOrelwe'riiinis'In4H4 cOde (used ,for serial communicaborss} ', 

One or more status conditions in a Hex code (used for serial communications) 

_One or moreatus`ndRcoris'in_e Hex'ce ,(used <forrseri coinmunicaboni) 

The bits reflect the status for the programmed Preventive Maintenance Events in parameter group 

23-1* 

ShOivvtlie value of the signal applied fifirizirnalX42/1 on Analog tiO'Car&,' - 
[1831] Analog Input X42/3 

(1832) 17'< -:Analog Input X42/5 

[1833] Analog Out X42/7 [V] 

-.- (18343kfAnaloa Out X4?/91V] 

[1835] Analog Out X42/11 [V] 

[2117] Ext. 1 Reference [Unit] 

[2118] Ext. 1 Feedback [Unit] 

[1'11.9]-' ilitirOUtOuil%1 - 
[2137] Ext. 2 Reference [Unit] 

'''[2138] =Ext.,2 :Feedback [liut] :,,, 
[2139] Ext. 2 Output [%] 

[21571j-;! Eirt.,3*efaince;[Unit]s,1 

[2158] Ext. 3 Feedback [Unit] 

(2159) 6ii.'1Outptit 

[2230] No-Flow Power 

E2566j Cascade Statui'!?` 

72 

Shows the value of the signal applied to terminal X42/3 on the Analog I/O card. 

theialue of the ;Stgrial'aPplied on the Arialog1/0 

Shows the value of the signal applied to terminal X42/7 on the Analog I/O card. 

" ShOivithevalPe of the signal applied to terminal A2/9 an the Anaiiig1/6 carit: 

Shows the value of the signal applied to terminal X42/11 on the Analog I/O card. 

The value of the reference for extended Closed Loop Controller 1 

The value of the feedback signal for extended Closed Loop Controller 1 

:.`fhe,value of fie'''outpuffiarn-eicteddell Closed LOop COntr011ei):;,te,k5- 

The value of the reference for extended Closed Loop Controller 2 

7,TlitialtleOf i'oreiCtended Cloieil Coop Oinfr4olle(2', 

The value of the output from extended Closed Loop Controller 2 

the4iferenc:WkietictendeCiailied iocip tontreller'3. 

The value of the feedback signal for extended Closed Loop Controller 3 

The value'of the'ciutptit rii"eiciended ClOsedl.00p Controller 

The calculated No Flow Power for the actual operating speed 

StlitUsIOr`the'opeiatiOnOf, the CaScadiC.ontroller 
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VLT® AQUA Drive 
Operating Instructions 

[2581] Pump Status 

2)4r8. How to programme the frequency converter 

Status for the operation of each individual pump controlled by the Cascade Controller 

NB! 

Please consult the VLT0 AQUA Drive Programming Guide, MG.20.0XXY for detailed information. 

0-21 Display Line 1.2 Small 

Option: Function: 
Select a variable for display in line 1, middle position. 

ki6621* . Analog input 53 

I . 

Option: 

..,[1614] *(, Motor, Current - 

. 

Option: 

'[1.615].*,4Fnmiuenci 

The epti6rts are the same as thole listed for;o)r. 0-20 Display Une Li Smaii. 

Function: 
Select a variable for display in line 1, right position. 

ti tti tiro Ii;ted fa " Of2 p ons are e,s,ame5as r par. 0 Display Line 1.1 , 

Iii 

Function: 
Select a variable for display in line 2. The options are the same as those listed for par. 0-20 Display 

Line Li Small 

60Z4 Display Line 3 Large Mkt as 

0 

Option: 
[1652] * Feedback [Unit] 

I 

Range: 

Function: 
Select a variable for display in line 2. The options are the same as those listed for par. 0-20 Display 

Line L/ Small. 

Function: 

',' 3 =%, In this pa'ra rnite`r-It.is poss° ible5;t:Oviniie-an.Individual.t'eke, String fOrfdispliY,,,Jii;the LCP or to tie read 

senal coMmunicatiOn, If to be displayed permanently selact,DIsplayjakt 1 in 'par.0-20 Dis - 

2, tis, : 3ty;tay , aneH 1/Sinai! ': pil. 0-21,-"Displair LIfle,p,:s'thall.<par.e:b-2Dliplay,flIng 4,..:?,Sr/F,,C,,fair 

- in ;_a 't": 0E 11 " ' th4- f ,biltioVI,orrt;cel.CP to 
, ; ' '.-, '," , 

'"' ; 'X- _ 23 Di_layglne 2_rge or par._ 24 Display Line 3 Laige. Use e 0 

.5, ,",.,ciiange a ch 'erecter Use the 4 ;iiid li buttons to move the cursor.:Whpri a Ctiaratter'is,highitghted -', - 3,,,,,,, --,-3,,,,x,", ,, ,,;,..(4;,, ot ,,31,,-;%. ,,,,:-.r,... 3e, iy..<,,.,;-; ,f-'4.1.'s ...-:;?.; 
,:'''',,,,by lh,Firrr911(can17,hedia,ng'4d:/Useth,tOr;brittoo ns,chIte:L,Crtoyctiaig. e:a:ch ara,c;tp,,,, 

;it CtaraCte. can be inserted placing the'cursor',.betAin two diaractersangprassing;or4: 5-'4' 7' r:'.rZ4..ke.',,A:, ., ' ?' 'IAP' 

Range: 
.," , 

J' 

Function: 
-Ih:this parameter is possible 6:),v,iritelin individual text sting for display in the '1.6OrS:liereail 

via serial comniiMiCatloh.lftO,,tie'dia,Olayed'Oerniar4nIly sele4Dlaplay.Teit 2 in Oar.,.6-20'iiis- 

PiViIti;fi:/5iini#pli. ' '-i'i 67'itilaYi,flina:/.2_'S'inall,l(Oag;6-i251341.LIni '1'..i,si;laii, r>i', : 
,,,,,,-,-,, 'f/',,,'' ' '";°,,v, ....',' ' '',e,',';,'-..:'?4-;>'%''' , r Yr , ____,_- 7 :,,:: -,-,.4,q,::/ -4V.1;%/' ' / 

% i /u-2:4 DisPlay UnezOrge or par:0=z4 Display, Line,3Lprge. Use the or..7, buttons on the LC2F.,to; 

?4,5.%'''i0,'/: ....')',.,,/,; yos;',-,, /4 v,, / ,,,,,,,,,,,,,,,,.5.,,, ;,,...,i,',,%,,, 4 -%ctia hde i'tiarailer.Uso,the .01' a rid k,,OUiiiins,toz`Move5 tha.aiisor 9NliOn'a -diariCtir is; highlightecl, 
,Z34.,(4-.4 ; '',',' *//7.- v/a '/`; %A..;' ,;py,thetursorAtus;character,can`be'chang`erifkcharacterca,Nbeinserted/by!'placingthe-,cursor 

.',/, ,'.. gp g- Y/g75.. '', 4;.$ % ' g -,c;,, %,,g,f ' r, , , 
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VL-Pv AQUA Drive 
8. How to programme the frequency converter Operating Instructions 

I 

Range: Function: 
, ti N/A* " [0 - 0 N/A] -)_: ; . In this parameter it is,possible to write an individoil text stnng faildi'sOlay In the UY'cr to be read 

, "'" ' , ..'":1' 2 -,-;!-.;.,, . / ?,fi-; -- - ,'*i. 
;;.;-g:' via serial communication. If to be displayed permanently 'select Display Text ), Weer' 0-20.Dis; 

' '`.,,'" 5 40 ':'. *4,2 %X ,P;',-;^2,re" - /,-- .-:: ,42-,2, ,,,r ri;i7;,,,rn..,.,-4,,,,, ,,,-4v,,,, * .,,,,,'/0-2' ....e, ,,,,,.,,,; 
''`,Ma0 Line It Srtiagpar, 0-21 DiiplayUrre"1.2 Small l par.',0-22I'DiiPlayqlnia.3, Small,, par., , P,; rr.", i-' ' '3 ./ ''',`,'., " - r.'/ ' ',7 "'": ' ,,,7,;:: 

/1, '' 'r '', r 4 - 0-23 Display the 2 Lirge or par. 0-24 Display Zinei Lirge. Use theT4: or tiuttons'Ori the LCP:to 
,- ,, -r, ; ,6- .' --,,, ; ),,; , , ,,,, ,. ,.' 

''' 7'' ,,' "` i,,,4, -, !ch'ange",a charader:',USe the and,),, buttons,to rivoVe the =sof -ve,n, a character ts,1-tghlighteri, 
-:',";:;*'',A'x' '''''.'''' '' k;%' e'-' ,''' x,'" :1`'4'1'9;" %:i'Dbii' thtlef/r:urso n'thisctia;cier,'Can'-'"bel-,/dIa'"Al'ieil.'ik,Cha!46Callie,-Itiefrteil,hy placing the cursor 

' ''- ,"'' , ,, , 9/1.0"),4":: .177=r,,,~,' , ,,,, ,,,:, ;beti.rieil two characters and pressing or r . frkA : , , ' :14e f.' /.?,,/f ' 4` .!. , . r 4 ' , ,r(? . ,,/ < /;,,,/,,,, /74 

I I 

Range: 

2000-01-01 [2000-01-01 00:00] 

00:00 - 
2099-12-01 

23:59 * 

B. - 

Option: 
[0] * YYYY-MM-DD 

Function: 
Sets the date and time of the internal clock. The format to be used is set in par. 0-71 and 0-72. 

NB! 

This parameter does not display the actual time. This can be read in par. 0-89. 

The clock will not begin counting until a setting different from default has been 

made. 

Function: 
Sets the date format to be used in the LCP. 

iDDmI)`YY V;° Sets the date format to he'uieci In the LCP 

Sets the date format to be used in the LCP. [2] MM/DD/YYYY 

1102 
Option: 

[0] * 24h 

'[1)7 12 

I 

Option: 

Function: 
s'ets" the teforMaftizi fie'risectIrt the 

- 74' 

[01* Off 

I 

Range: 

-,.0.11/k4; 4,.. [0 

Range: 

N/A*, , [0 N/A) .; - 

Function: 

rr, 

crtoo' se ttow,DaylAghtSavistg,Tirrie/Siiiiimeriliii i;:stpikd DST4iimirvertiMe 
.,. 

starti74,deZ'ACe me_Start, 

film° Eaccq T .r 

Function: 
Sets.the'dateland timekwherisummertinie/DSIStarts.lhe dateLsyrogrammecIM the,format:se7. A-07,tix, ' ' Aletted in pan 0-71 Date'Fprniat - , 

Function: 
, Sets the. dete and time when 'summertime/DST ends. The date is programmed in the format selected 

DateForinat; 
;:",z .24 

8.2.3. General Settings, 1-0* 

Define whether the frequency converter operates In open loop or closed loop. 
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VLT® AQUA Drive 
Operating Instructions ga8. How to programme the frequency converter 

1-00 Configuration Mode 

Option: Function: 
[0] * Open Loop Motor speed is:determined by applying a speed reference or by setting desired speed when in Hand 

Mode' :CA 

()Pen Loop is also used if ik frequency converter is part of a dosed loop control *stem based,ori 
an external Pp, eontroilerproviding a speed reference signal as output 

[3] Closed Loop Motor Speed will be determined by a reference from the built-in ND controller varying the motor 

speed as part of a dosed loop control process (e.g. constant pressure or flow). The PID controller 

must be configured in par. 20-** or via the Function Setups accessed by pressing the [Quidc Menus] 

button. 

NB! 

This parameter cannot be changed when motor is running. 

NB! 

When set for Closed Loop, the commands Reversing and Start Reversing will not reverse the direction of the motor. 

I 

Range: 

4:00 :09':43000100 icW] 

Function: 
,Enter thenornitial,motor power in Inftl,aCcOrding to Memotor nameplate date.,,The defautt'value 

,,, . . 
nameplate 

%- .:.1.:;'-`-', ',,i .%,.C/ - `t,if-cte-,' ' '-'4',..',5',5; -.x/5. ., 
'corresponasto the nominal,rated;OcitPiit ofkthe unie, 
'''''' V ''' 1 ",* 4 A A' ' '''' ' 7VMW4'6"<,1 ' ' ' **1, ' ':',r,^ ̂  ' t,i., ,, 

,This parameter cannot be adjustedwhile, the motor is running. Dependlnion,theCholc*made in 

. zpai.:07,03iTitegionai:SettincA either par. 120,14otor PoweralVjgr;pa5. 1-2r Motor. Power [HP) Is 

''''14dettrrvisitile.iti ,,,,/.. 
-..., 

I II 

Range: Function: 
400.".t*' [10. --I000: y]' /r? 'Pi.':':' ', -,i4 Enter the 'nominal motor voltage'aCcorciingio the motor` nameplate data. The Clefiulealtieixore-, 
,rt . Ic. - 5, , 

.' sponili,to the nominal rated output of theuntt.,;:, , 
Thls/parameter cannot be adjustea while,the.aintor is running: 

`r 
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8. How to programme the frequency converter 

Range: Function: 
Selectthe motor freqtrency value from the motor nameplate data.F8r;87 Hz operatiohwIth 230/100 

, 

zWinotors, set the nameplate data for, 230 V/50SHz.?.daptpar. ttp 1%191i;r:arilliffh;Lpni? 

,r, IRPMJanii par: 3103 trilhek 

VLT® AQUA Drive 
Operating Instructions 

NB! 

This parameter cannot be adjusted while the motor is running. 

Range: 

'7 20:A* k... [0;10;40000 00'A 

Function: 
' 'Enter,thenoniinallitotOr currenCvaiue'irom' nameplate dati:,This data's used forcal 

cutattng motor torque, motor tlermat protection'etc: , 

NB! 

This parameter cannot be adjusted while the motor is running. 

otorNOmina ee 

Range: 

.1420. RPM* 

Function: 
e nominal motor s va ue m themotonn a meplatedati.Thisdtatsusedf or'caleU- 1 

1tV 
latng 

, 
automatc motonconipensations. 

NB! 

This parameter cannot be changed while the motor is running. 

1 -29 

Option: 

Off 

x.; 
Enable'cornplete AMAX ' 

" " 

[2] Enable reduced AMA 

Function: 
The AMA functionAitImIzes:dynamic motorperfOrmance tiYautornati'' cally,optimIzIr9,the'ai'lvanced 

' Y, °4"t` 
motor parameterspar.,1-30zStator'Resistance pcs4'to; par:, t-35main 'Reactance' (Xh)),.wh 

motor is stationary , 

No function 

peifonits4keitiieitaiOrfreifitaiiiSeRi; the'rOtoresistance.tOfte stator leakage'reactahte`,,X1, eatektu,2 mxt*Mteep., 
the.rotorAeakageleactance'Az and the maWreactance 

' 
performs a reduced AMA of the stator resistance Rs in the system only. Select this option if an LC 

filter is used between the frequency converter and the motor. 

Activate the AMA function by pressing [Hand on] after selecting [1] or [2]. See also the section Automatic Motor Adaptation. After a normal sequence, 

the display will read: "Press [OK] to finish AMA". After pressing the [OK] key the frequency converter Is ready for operation. 

Note: 

For the best adaptation of the frequency converter, run AMA on a cold motor 

AMA cannot be performed while the motor is running 
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VD* AQUA Drive 
Operating Instructions 218. How to programme the frequency converter 

NB! 

It is important to set motor par. 1-2* Motor Data correctly, since these form part of the AMA algorithm. An AMA must be performed 

to achieve optimum dynamic motor performance. It may take up to 10 min., depending on motor power rating. 

NB! 

Avoid generating external torque during AMA 

NB! 

If one of the settings in par. 1-2* Motor Data is changed, par. 1-30 Stator Resistance (Rs) to par. 1-39 Motor Poles, the advanced 

motor parameters, will return to default setting. 

This parameter cannot be adjusted while the motor is running 

NB! 

Full AMA should be run without filter only while reduced AMA should be run with filter. 

See section Automatic Mohr Adaptation- application example. 

8.2.4. 3-0* Reference Limits 

Parameters for setting the reference unit, limits and ranges. 

Range: 

4t if- (-999949.999,40:4-1.33.'kefe 

erenceFeed-teFeeribacktiniti2 

acklInit* ' 
, , 

Function: 
,ren- I nter:I. e Mtinimozz e ceifheMinimurri Reference is the lowest value obtainable by suriiming E. th llfeien - - - - . , 4 .,, t'. I-, 

'';11:i-efLmiices: TheNinirritim'Reerence valu end:unit matches thecbrifigUratIon-choice Mailelin 
-,,,, .,,,,i,, 1,5-, ,,,,, 

.Reference 
,/, 

, par. 14,9' -Con*uration Mode and, par..20?,12 Reference/Feedback atfOespealvely. 
- .....: . , ,-,,,. r . ., . . 

Function: 
. , . , 

'',56,:000 Ref;::tliar. 3-02 7", 999999.999 Referen- - Enter the MaximuriRefeience: The Maximum Reference is the highest,value obtainable by summing 
g- , - r ' . . * 4 fr,' ' 

renCeFee 4,:ceFeedbaalJnit]:.i:r' all teferences.)1e,Maximurn Reference value'arid,imit,r-riatcheS the`cgnflguration'chOlce.mage.in 
7";,.4-.4- -,° - f" - / ° 4-.kit.>,;,,,,,,- - ,(-7e1W; ..,, -',,c,X) '16 -:,r. ?1',''', ,; -,5''lzp,, Y4 45 4 ,.,,,3 0,,, 
Nadi' par,"1-0 ,0 con f atIon,Mode andvar ./20-J2' Ref erencei kid back Un/4,fespectively:' 

2:4 ''' 1,.."4-r-----;'" .,.,,P,c.go).'.1--,,,rs -. 74/...33-I,v ,y,,,,,,,' --"... - n, * V ,zr=4 v 5 "" " 6,1 , ;:` 
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8. How to programme the frequency converter2 
VLT® AQUA Drive 

Operating Instructions 

0-10 Preset ReferebC4 ,; 4 

Array [8] 

Range: 
%* ;:4-100:00 

: 
- 10000 S'o] 

,%. 

": 
'' 

;.;- 

' ',, 

, 

Function: 
. ..,4' Enter up to eight different preset references (0-7) in this parameter, using array programming.- The ne 

,ir',;'eset' ̂ reie.rtefnCels stateciaA.-crerte,,,ntago/iihe value Reriiivc,, paf.-379,3 'ia36ii.urii*ferreilzre):4 
, /2' - ', .V% ...g;'',',,- ^", ' ' ' --", if Rf'/' {rffern' T'fr91'610.(!)2tilf,9111lii71 , as a percentage of the other external references:; a MIN 1. 
,,,,' " 3'. '''" - ',.." r ' , _2';',//'' , 

range, e 

Reference) 

7ee ) 05(1 ihPre°g',barasnlismoedf tl:_;6.4th'ifeifferep:esencet 711,fetwetits,Ref,,°:mAxlc, 

calculated 

reialatr.I;da:---,Ra.'76.1.,/:..tiCei,Aftelr-cen;27,[1:6,:eirdi;;;[;11:77;e-:va:5:161114,e8ret:iii4orldd7tir7e;i: , 
!-,t,O,C.R?mer;;Wheii:tresingrivrelset,,,refer:eritregerrccueisP,r7,D.iigrft'if 

5,,/ 
' ' corresponding digital Inputs in r,*-- r,4.. . /,'' .44,,,, ..if, 

I JUIJA1 4V.1 U 

Preset 76543210 

10101010 

11001100 

11110000 

12 (+24V) 

29 [P 5-13=Preset ref. bit 0] 

32 [P 5-14.Preset ref. bit 1] 

33 [P 5-15-Preset ref. bit 2] 

Function: 
3600 00 s] '',":,$ErItgrAe ra*Uri the aixeleietion tiriiifrom 0 it'PMtUar.-1.-'25.1thoosei'lamp-ii* 

suchipat the output,current does not 'exceed ttwes.urrent Ilaut'in,-par. 4-18 during ramping. See 

ra,tripTa6ointime.in'par..,3-42 Ramp I Ramp Down 
' 

. . . Pa 

Range: 
' 

' 22002G* ' - 2 [Lao .7 3e00:06 5] " ,; .,.%, . ,`Enter,theramikle'writirad; I.e:ttie deCeleiaboii time frorii' par. 1"-25 friotoiNorninal.peedtep RPM. 
,.;' - ' ,.`..k - - - - .., '..4's - . 

, 
', - . choose a ramp-down timesuch that no over-voltage:arisesAn the Inverter due tojegenerative . . , .. - , 

-....:. ' 
, 4i' 

--,- -. ,., operation of the niotor,anci such that thegerreiatedsurrent aoes-not exceed ttre'Current limit set 
''',%" it',,' .;4,..,;,,, ..i..t.4,.. , ,--cli.,,,e,..f.. :....,,,1,; . ''..-igtr.,,Fse...,-ksr-1""--\; Nti`...X'<et,5",,v,,..v..1*. ',,,i;;.,:, -, 

in par:,4:-4,8 Curreetilfrpit.See rarniijup time impar.,,3-41-Ramp ',Ramp UpTime., , - ... 

' .%;*t,,'',.' ' ..:-V;:arr%, 1 - igii1,:giet.,:',:'-:e4 1...?,kt.:', 1,, ,,,i ,,,x, -,,, 
ai6,-.4 'tdec x'tinotm(par.l'- 2511:i] ,;°,''' .2; 

ref Lrpmjv 

tacc x,nnorm ( - 
k: 

See crewing above,' .t" 
\ 

Function: 

,i204 ital:0-17TIL-IIIP. 

Range: 

0 s* [0 - 60 5] 

78 

-111111111t 
Function: 
Enter the initial ramp up time from zero speed to Motor Speed Low Limit, par. 4-11 or 4-12. Sub- 

mersible deep well pumps can be damaged by running below minimum speed. A fast ramp time 

below minimum pump speed is recommended. This parameter may be applied as a fast ramp rate 

from zero speed to Motor Speed Low Limit. 
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VLT® AQUA Drive 
Operating Instructions 

3-85 Check Valve Ramp Time 
Range: 

o s* - 60 s] 

How to programme the frequency converter 

Sprod 

Unbar Spud 

Molar Spud 
low 

Function: 
In order to protect ball check valves in a stop situation, the check valve ramp can be utilized as a 

slow ramp rate from par. 4-11 Motor Speed Low Limit [RPM] or par. 4-12 Motor Speed Low Um& 

[Hz], to Check Valve Ramp End Speed, set by the user in par. 3-86 or par. 3-87. When par. 3-851s 

different from 0 seconds, the Check Valve Ramp Time is effectuated and will be used to ramp down 

the speed from Motor Speed Low Limit to the Check Valve End Speed in par. 3-86 or par. 3-87. 

: . . - . 

Range: Function: 
0 [RPM]* [0 - Motor Speed Low Limit [RPM]] Set the speed in [RPM] below Motor Speed Low Limit where the Check Valve is expected to be dosed 

and the Check Valve no longer shall be active. 

eck Valve Ramp nd Speed (Hz, 

Range: Function: 
0 [Hz]* [0 - Motor Speed Low Limit [Hz]] Set the speed in [Hz] below Motor Speed Low Limit where the Check Valve Ramp will no longer be 

active. 

Range: 

o [s]* [o - 60 [s]] 

Function: 

Enter the Final Ramp Time to be used when ramping down from Motor Speed Low Limit, par. 4-11 

or 4-12, to zero speed. 
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8. How to programme the frequency converter 
VLT1 AQUA Drive 

Operating Instructions 

Submersible deep well pumps can be damaged by running below minimum speed. A fast ramp time 

below minimum pump speed is recommended. This parameter may be applied as a fast ramp rate 

from Motor Speed Low Limit to zero speed. 

8.2.5. 4-** Limits and Warnings 

Parameter group for configuring limits and warnings. 

Range: Function: 
o RPM* .., 40 - par. +13 RPM]. i; / , ---Enter the minimum lima for rnbtor'speed:4,The Motor SPeea LOwIliinit`Cari be sett:O. cOr, 

,_ 

..,,.._ 

; - - - - ", 'theManuficttirer's4ecommended minimuminotor speed. The Motor SpeeaLoWlimit must not .' ,,-)).. ^ . -.. - 
exceed the setting 'riper. 4-13,&fotorSp*Higli limit [RpMJ. '''' 

Range: 

isoo. writ' 4:1'1e60000rept4J 

Function: 
Enter the maximum limit for motor speed. The Motor toeelf ;cart it,ICORespondlo 

,themanufecturer's maximum rated inotoi. The oloor Speed High Limit must exceed the settinglii; 
,W 

..- par. 4 -11. Motor Speed tokthnit: [RPM,,,, J. 9otyvpo r41,,,"4-11;%14otor. Speed15,,LO, UlinitvcRPMI,OrLpar: 

4:=1:2;%MotOr,LS/ieed%Lo1,1.ycli,,,,7/4/7t Hz:j10,,,,,tie:, ,,,,,dipil,,:letrlIttatingtoothfi,,er_ pare metis ers in thellin Menu 
.. and depending on default settings dependant t on global 
' 

NB! 

The output frequency value of the frequency convertemot exceed a value higher than 1/10 of the switching frequency. 

NB! 

Any changes in par. 4-13 Motor Speed High Limit [RPM] will reset the value in par. 4-53 Warning Speed High to the same value as set 

in par. 4-13 Motor Speed High Limit RPM]. 
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VLT® AQUA Drive 
Operating Instructions 2178. How to programme the frequency converter 

8.2.6. 5-** Digital In/Out 

Parameter group for configuring the digital input and output. 

5-01 Terminal 27 Mode 

Option: Function: 
Defihes termInai27 as a digital Input:: 

[1] Output Defines terminal 27 as a digital output. 

This parameter cannot be adjusted while the motor is running. 

8.2.7. 5-1* Digital Inputs 

Parameters for configuring the input functions for the input terminals. 

The digital inputs are used for selecting various functions In the frequency converter. All digital inputs can be set to the following functions: 

Digital input function Select Termirial 
FOTOW-ratiOT [0] -All _*term 32,33_ 
Reset [1] All 

rCorst7roverse [2] All 

Coast and reset inverse [3] All 

f0C4tirakOhirerse [5] Al 
S192 irt iS [6] All 

jEifemalriloInte dc__ [7] All 

Start 
_ 

[8] All 'term 18 

Iliietted stirt [9] All 

Reversing [10] All 'term 19 

rStart reversing [11] All 
Jog [14] All *term 29 
Preset reference on [15] All 
Preset ref bit 0 [16] All 

E.:PiS7e:t ref bit 1 [17] All 
Preset ref bit 2 [18] All 

IFirele reference [19] All 
Freeze output [20] All 

rsTieed,up [21] All 
Speed down [22] All 

aet-upis-x------atitAD_ [23] All 

Set-up select bit 1 [24] All 

We' tnizt. [32] term 29, 33 
Ramp bit 0 [34] All 

Efiiris failure inverse_ [36] All 
Run Permissive [52] 

Fland,start , [53] 
Auto start [5-1] 

ffilgIPtIncrease [55] All 

DigiPot Decrease [56] All 
0731g1P2otglea r [57] All 

Counter A (up) [60] 29, 33 

[counte(d own) [61] 29, 33 
Reset Counter A [62] All 

1.M.51i,E,C2.)- [63] 29, 33 

Counter B (down) [64] 29, 33 

rkekit,ciitinfer B [65] All 

Sleep Mode [66] 
ErsettlairiteriaTee Wqrd [78] 
Lead Pump.StaLt [120] 
aidOtirrirAttern a tion [121] 
Pump 1 Interlock [130] 
Pu 2 Interlock. [1311 
Pump 3 Interlock [132] 

All = Terminals 18, 19, 27, 29, 32, X30/2, X30/3, X30/4. X30/ are the terminals on MCB 101. 

Functions dedicated to only one digital input are stated in the associated parameter. 

All digital inputs can be programmed to these functions: 
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8. How to programme the frequency converter 

[0) 

[1] 

VLT® AQUA Drive 
Operating Instructions 

No operation 

Reset 

- , No reaction to sign* transmitted to terminal 

Resets frequency converter after a TRIP/ALARM. Not all alarms can be reset. 

Coast inverse 

[3] Coast and reset inverse 

.4% - , " 7' Leaves motor free mode. Logic '0',',/cOasting stop 

(Default Digital input 27); Coasting stop inverted input (NC). 

Reset and coasting stop Inverted input (NC). 

Leaves motor in free mode and resets the frequency converter. Logic '0' => coasting stop and reset. 

[6] Stop inverse 

Inv4tedliniut/fer,Ctbiaking-(NC)/1. ?"- -z; 
, , ,4 

:Stops motor bienergizing it with a DC toneht for a certain tithe period ,See :Oar 2.-01 tc:ipar.,5.03., 

The function only active when the value in 2:02:is different fronfl'ii Logic y,=>, DC braking: 

Stop Inverted function. Generates a stop function when the selected terminal goes from logical level 

'1' to '0'. The stop is performed according to the selected ramp time (par. 3-42, par. 3-52, par. 3-62, 

par. 3-72). 

NB! 

When the frequency converter is at the torque limit and has received a stop 

command, it may not stop by itself. To ensure that the frequency converter stops, 

configure a digital output to Torque limit & stop [27] and connect this digital 

output to a digital input that is configured as coast. 

61.,e4tat int-erica,1; is:CoistinV siciAinverse5;biltEXterrial I;iteriodc genes erat ttie alarrianiSsage / sr 
ternal fault' on the display when the terminal which is programmed for Coast Inverse is logic .,. 

alarm message will etio'ib4,,,factive via idigitUdotjatriqn;CI relayettputs,f5,1prOgrarinied:fory 

PExternal Interlock:The aleim`carite reset using iriotitt.oriiie (RESET] key If the cause for 
,:(i° 

- the External; Interiodc has!beeri removed-A delay,can;be program med jn,par. 22-00i External In- 
. 

[8] Start 

itChted start 

[10] Reversing 

,44 terlock lime After applying a signal to the- Inpt, the reaction described 'above will be delayed with 

' - the time set In par. 

Select start for a start/stop command. Logic '1' = start, logic '0' = stop. 

(Default Digital input 18) 

Moto i stirts;li a 'pulse is applied for min:2 ii-is:Ncitor stops when Stop inverse isidiVated- 

Changes direction of motor shaft rotation. Select Logic '1' to reverse. The reversing signal only 

changes the direction of rotation. It does not activate the start function. Select both directions in 

par. 4-10 Motor Speed Direction. 

(Default Digital input 19). 

Start reversing Used for start/stop and for reversing on the same wire Signals on start are not allowed at the same 
, , 

' thhe. 

[14] Jog Used for activating jog speed. See par. 3-11. 

(Default Digital input 29) ... , ert, 
l (15) , ; preset reference on : - Used shifting between4exterv; nal referenCeaLidlpreset nafevorence.,It is assumed that Exterae 

e p*H. t[,11hasbe4r4setectedkIn:,r),,tr,:?-1r,.,,E.6492,10,13:.:7 extern, al"refe;7"7 aCtive, 40glc;1' f 

111 .,,, 
-T,trieeight:preseVreferences-is active. , -,:, ,,. s, 

[16] Preset ref bit 0 Enables a choice between one of the eight preset references according to the table below. 

[21thiLtreset ref bit'1L Enables a Choice between one of the eight preset 'references accOrdingto.the table i3eloty. 

[18] Preset ref bit 2 Enables a choice between one of the eight preset references according to the table below. 

Preset ref. bit 2 1 0 
[Pra-Set rer._0_ 

Preset ref. 1 

LPreet ref. 2 

Preset ref. 3 
1 

J [Prigetref. 1 

Preset ref. 5 

0 0 

t rdf. 6 

Preset ref. 7 

1 1 0 

reeze , Free, zes actualvreferenceqhe,froieKleferende is the peineokenable/COn'ditlofrir 
- - kk 

',and Speeddownto bekused. If Speed op/doviai isitised;the speed thinge alwifs-,,follavit ramp 2 

(par: 3-51.`and1:452),hi the range 0 par.-3-03 'AfaidMum Riforence°,`,\,,c, 
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VLr AQUA Drive 
Operating Instructions 

[20] Freeze output 

7`78. How to programme the frequency converter 

Freezes actual motor frequency (Hz). The frozen motor frequency is now the point of enable/con- 

dition for Speed up and Speed down to be used. If Speed up/down is used, the speed change always 

follows ramp 2 (par. 3-51 and 3-52) In the range 0 - par. 1-23 Motor Frequency. 

NB! 

When Freeze output is active, the frequency converter cannot be stopped via a 

low 'start (13)' signal. Stop the frequency converter via a terminal programmed 

for Coasting inverse [2] or Coast and reset, inverse [3]. 

For digits! control `oilh 4/down speed is desired (motor potentiometer). Activate this function by 

Selecting either Freeze reference or Freeze output. When Speed up is activated for less than 400 

;sec: the resulting referenee wilt be increased by 0.1.010. If Speed up is activated for more than 400 

,treSe:C. resulting referencefirltramp accordingto Ramp tin par. 37,41. 

[22] Speed down Same as Speed up [21]. 

[23] Set-up seled bit 0, 

[24] Set-up select bit 1 

[32] 
QTR 

° 

[34] Ramp bit 0 

Selects one of the four set -ups. Set par. 0= 10.Active Set-:up to Multi SetiSup 

Same as Set-up select bit 0 [23]. 

(Default Digital input 32) 

Salad Pilse;iniiiit WhiikUsinga:bulse Sequence ei either itferenCe f*bad&SCalfridiSCione in 

rj21 igrp pI? 5* 

maini failure iriVerse:, 

[52] Run Permissive 

Select which ramp to use. Logic "0" will select ramp 1 while logic "1" will select ramp 2. 

etivAin S!tuatIon. 

The input terminal, for which the Run permissive has been programmed must be logic "1" before a 

start command can be accepted. Run permissive has a logic 'AND' function related to the terminal 

which is programmed for START[8], Jog [14) or Freeze Output [20], which means that in order to 

start running the motor, both conditions must be fulfilled. If Run Permissive is programmed on 

multiple terminals, Run permissive needs only be logic '1' on one of the terminals for the function 

to be carried out. The digital output signal for Run Request (Sort [8], Jog [14] or Freeze output 

[20)) programmed in par. 5-3* Digital outputs, or par. 5-4* Relays, will not be affected by Run 

Permissive. 

)(53r% 4, 
oksignal applied( wiliput the freqUency, converterinto Nand inodis if button ik;nilbikOri the LCP t 4 34'2'; . Pg," W0147,/','.14 ' ' ' " '-;".Nrit'fsf ' 1'51 
has beenrpressed andeporrnal,stori command will be overridden.Adisconnecting thesignal,the 

inOtOYWill stop 'To make'any other'itii commands Vali4inatint'dia!tallinPut 'intst;i4ISSignlit 
, 

'AUto Startand a signal applied to this. The Hand On and Auto dibuttOns oh the LCP has no impact , 

' The Offj3utton'on the LCP will oyerride,HathrfStaitand Auto Start Press either the Hand On or 'Auft, ,o , , ' A :AV 
Orkbutton' to make Hand Start and Auto Staitactive again. no;Signal on:neither Hand Startkwkr 

Autv`':Start:the motorwill stOprOdaraleis of:any; normal Sta&commino applied. If,Signal applied 
1r,,",k 4 *X: 

;bOthWand StWrtand:4utoStaitihe function will be-Auto Start iltpressing the,OTOutton,on the 
s'itlu9Ott,A UP. t,ti,,telAY4,vAt'4:-.,1;11,4`;'("--"`'' 4; °""ii it. 'kr LCP,kbeoope4syystop jegardless of signalv on Hatir45terfand,AulaSt,eit.4 , 

A signal applied will put the frequency converter into Auto mode as if the LCP button Auto On has 

been pressed. See also Hand Start [53] 

Uses the input as an'INCREASE signal to,thepgital,Potentinineter function` described in parameter 

[54] Auto start 

[56] Uses the input as a DECREASE signal to the Digital Potentiometer function described in parameter 

group 3-9* 

", Usei theinput 8ic(gatt the,Digitarli'Otent'ipineter;'refereWcie*rigkd in'"pa;ameteigniUri,3-9*; 

(Terminal 29 or 33 only) Input for increment counting in the SLC counter. 

(Terminal 29.or 33 only) Input for decrement counting in the SLC counter, 

Input for reset of counter A. 

(Tentilnal increment counting in the SI:C'COunter:: 

(Terminal 29 and 33 only) Input for decrement counting in the SLC counter. 

;Input counter B. 

Forces frequency converter into Sleep Mode (see par. 22-4*, Sleep Mode). Reacts on the rising edge 

of signal applied! 

[78], / pieyentlye',NaintOanceyord '".1tesets ati.fdata in Par.406;Prel)entlye'10,1tenance Word; to Of 

DigiPot Decrease 

;(571 

[60] Counter A (up) 

[61] Counter A (down) 

[62] Reset Counter A 

[63]s ' ; ,',Counteirotriy, 

[64] Counter B (down) 

[66] 

[66] Sleep Mode 
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8. How to programme the frequency converter 
VLT® AQUA Drive 

Operating Instructions 

The below setting options are all related to the Cascade Controller. Wiring diagrams and settings for parameter, see group 25-" for more details. 

, , ,, 
. ,... , , , "<vz4 *-7, 

,[121<,&' t:eattPumpStait,,,.&" '/-. Starts/Stops th&L'eatl'iPtithp (controlled bythe frequenCy'converter):A start requires Jhat'also-e, ,,,,,z,;,/ 
ro 

._.,i7-- ' 
,-,../,,,,,,; v ,-,-,4,,,...i-,,, ,,,_ , ..,,,k-,,,,,,,,. ,,, , 7,-,,,,,;902,;:,;,200, ,,ri 77::;,,,--/, ';!,System Syrtsignelhes bedn'appliecCe.g.,toorte of thetligtalinpotssegor'Star:[8] , 4-' 

[121] Lead Pump Alternation Forces alternation of the lead pump in a Cascade Controller. Lead Pump Alternation, par. 25-50, 

must be set to either At Command [2] or At Staging or At Command [3]. Alternation Event, par. 

25-51, can be set to any of the four options. 

,.. [i3tR138j-PtimOl interiOd(-,Funip9)InterlOck , For the above 9 setting'options, par. 2:59.0Rump,Iriterlockfaiebe,,Set;to,(On [1j/76e/fund:ion ' -4 /4.,r,r,f," -, - - ' ', '2' " " ' ',"-...-/;,/ -.' -',''W.,-.1.--:,-,"rrird,"71Y,,,,,-, --, -;:_-_4- Z.,.:-' .4:0.:';:`#240- ' ,..,,. i':"5,,, ,:, 4.:E;: ..:" .:,,e',012":. ': `.4/ 
win aiso eepeno on erre setting in par. z.5, ,xea,Leao Pump. If set to ivoLul,,tnen eumpt rerers 

'",,," .--,- , ' ; , , ; -7,.: '/ , .",,' , -; ' %', . ,..,,,-,,, ..1,-; 4 0 .; ex.. :.,:::. z 
to the, pum'p controlled.by,relayiltELAyyetc. If set to, Yes [1];',Pumot4refers to the pump,,,,Controlled / l'" -- /i-, ' ' '', ,1" ' '' ' ' '1::/' '4 °- '''. ' , /'' , ' /4- i''',0 ' ,,' ' .' ''' - 
by the frequency conyerter only (withoufanyOf the build in relays Int' ON,ed)'and Poz2 to/the'Onino, 

',.,°±:Writarillied bythe4atItil'AY1. Varl'able ipe;ed,nump (lead)4ca" cannot be interlocked: lb ttOlita SiC. tas7, 
--)< < ->-;. '-'...7.,, ,..!..., ,. l'r . z,. -- - - , , .-,-, ' - (,?:" , zh: 4i- 

4,,e!, flIn,,f-73 
See beiOwtable.:; 

Option: 
[0] * No Operation 

Setithg In Par. 5- 'getting in Oar': 25.46'`-' 

[0] Nn :,; [1] Yfti ',, 
, , 

e 

[130]'Piirripi,InterlOik5? 

[131]`Pump2 InterlodcANk 

Conti** itElket 
(obis; If not lead titrinp 

, , '''' 

'Controlled by, RElAY2 -*:;%* .-;',.; 

,,,/.4, N., .5, VP, ',6ciiiii '''..,2, 
Freguency4;Converter hot- , . lq:354, 

(cannot be Interlocked), 

Controlled by REIAY,1',:',MV 

[132]', PiimpitritelicckZ4V ,Coiitiellecl,tii,, FO.?)rr3,-4,'ate cotraiii:d'billia.Ay2m4 
113411Wrim34,1AtTikbd(' ' V.,';' alirafet9ii REAv4Z-.Y 'if) 41Virelikli'Y'7.1111.4,8-, .tea 

[134]` Piniip5-hiteriock ',> 

[135] FtiinCO6 Interlock '' : 

,EtiritibtleirbOtiOW-' <1,< 

Controlled by RELAY6' ' ' '' 

'c,Oritrolied EVRELAY4 ` 
'Controlled by RELAYS , 

- [136] POinb,7 Interlock ,' '' ,, COntrolled by RELAY? r ,',IControlled by REA% ' ' 

,.;. [137fPtillit?8:Interiiii(4.t;', C6l4911edii.Y,;01-1.0'8kg4 COlT*11611,01i81-4Y7 '''/' 
(138fRii4,9°Alerld'ck g ' COnti-011ect:WFittrAy9 '441lIeraiid' ,.'gRE4Y8-:' 

^4,1r, 

Function: 
Same options and functions as par. 5-1* Digital Inputs 

teal, npu 
Option: 
to)* :418:Olieration 

, e 
[1] Reset 

[2] - Coast in 

[3] Coast and reset inv 

[5] ; inverse 

[6] 

[7r 

[8] 

[9] 

Stop inverse 

a62cteil 

Start 

Latched start 

[10] Reversing 

[11] Start reversing 

[14] Jog 

1,[15]' PreSet rif'e'rei`ce 

[16] Preset ref bit 0 

*- 
resetref 

Function: 
functions as °par. 5; i *, except for Pulse Input r 
,42..Y < 

5/ 

[18] 

84 

Preset ref bit 2 
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VLT® AQUA Drive 
Operating Instructions 218. How to programme the frequency converter 

[20] 

[21] Speed up 

[22] Speed down 

I [23] 

[24] 

Freeze output 

Set-up select bit 0 

[34]... 

Set-up select bit 1 

Ramplaii 

[36] Mains failure inverse 

[37] re Mode 

[52] Run permissive 

6[53] Hand start 

[54] Auto start 

N 

DigiPot:Increaie. 

[56] DigiPot decrease 

S7] 

[62] Reset Counter A 

16511<ii,keiet dtintetii, 

[66] Sleep Mode 

qnj 
[120] 

j [121] 

[130] 

[i31],,fte Piip°2;1rite;icick 

[132] Pump 3 Interlock 

Lead Pump Start 

Lead Pump Attemation 

Pump 1 Interlock 

IP a 

Option: 
[0],.;*??.. 

[1] Reset 

12] inverse. 

Function: 

Same options andifunctions as,par 5-rplgttaMnptits., 

Coast and reset inv 

Dc-brike,irwefse;;;!;, 

Stop inverse 

[8] Start 

Latched start z 

[10] Reversing 

5'124 ieVersini,,;-,,, 
,W),PA 

[14] Jog 

-;[15]t >illreseti:iferOnCerOik, 44; 

[16] Preset ref bit 0 

;"I Pie/iftlef,61t 

[18] Preset ref bit 2 

,[19y, jlFieezereference , 
[20] Freeze output 

SPeetrup*),, 

[22] Speed down 

0 / 
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8. How to programme the frequency converter 
VLT® AQUA Drive 

Operating Instructions 

[23] ISet-up idea Web , , 
[24] Set-up select bit 1 

[30] Counter input 

[32] Pulse input 

[341 <.13.117" 

[36] Mains failure inverse 

/[371 Fire Mode 

[52] Run permissive 

.(53] ':Hand start -, "/,' 

[54] Auto start 

[56] 

DigiPot Increase:, 
% 

DigiPot decrease 

[57] DigiPot clear " 

[60] Counter A (up) 

[61]" Counter A (down) 

[62] Reset Counter A 

; [633 ' Counter B (up) 

[64] Counter B (down) 

[65] Reset Counter B 

[66] Sleep Mode 

[78) Reset MaInt, Wortt.' 

[120] Lead Pump Start 

(121] Lead Pump Alternation 

[130] Pump 1 Interlock 

[131] 2Pp 2 Intedock 

[132] Pump 3 Interlock 

I 

Option: 

- e 0 

Function: 
(0] * No operation - Same options and functions as par. 5-3*. 

[1] Control ready 

[2] Drive ready 

[3] Drive rdy/rem ctrl 

[4] Standby / no warning 
. 

[5] Running 

[61 
. 

Running / nciwarning 

[8] Run on ref/no warn 

L._ 
arm 

[10] Alarm or warning 

[11] AtIorque limit . r 

[12] Out of current range 

13] Below current, low 

[14] Above current, high 

I cis] . put ot speelirge 

[16] Below speed, low 

071 AbÔ epeedd8gh 

[18] Out of feedb. range 
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VLT® AQUA Drive 
Operating Instructions g118. How to programme the frequency converter 

[20] 

841044.fiedbide;low, 4141 

Above feedback, high 

[25] Reverse 

OK' 

[27] Torque limit & stop 

,, _ 

[29] Brake ready, no fault 

(301 Be-akdfititi (TOT) 

[35] External Interlock 

'[40] 6itof re'r!vcie*° 

[41] Below reference, low 

:COT :' 5rfhlgh : 

[45] Bus ctn. 

[46, Bus ttrl, lf briteo.ut 

[47] Bus ctrl, 0 if timeout 

[SS] Pt4e output 

[60] Comparator 0 

e,[61] CoM 'ratoi4, 
[62] Comparator 2 

7277 r - 
[63] ; Comparator 3 ' 

[64] Comparator 4 
r - 

C.16S] ' Comparator 5 ' 

[70] Logic rule 0 

..,Logic rule 1', 

[72] Logic rule 2 

L P33 

[74] 

Leg1S*rule 3, 

Logic rule 4 

" 

L[751, lc rul5 - ' ' 

[80] SL digital output A 

F[BiFT 'SLqrtgital output B 

[82] SL digital output C 

[83] , St, digital output D 

[84] SL digital output E 

r [ i i f 7 7 " 5 1 . ! ' d i g i t a l outpitt F 

[160] No alarm 

revetse 2 

[165] Local ref active 

"' 

!"[1663 ReMote ref active , , , , 7777 

[167] Start command act. 
r; 7,, z ,2 

[168], /4Hand , , ;%1., 

[169] Auto mode 

.(1803 Clock Fault /: 24 '2 ) / " 
[181] Prey, Maintenance 

(190]', %2' NO41tivii 

[191] Dry Pump 

t [192] 'En cl Of Curve ; 
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8. How to programme the frequency converter 

[193] Sleep Mode 

VLT® AQUA Drive 
Operating Instructions 

(194) BrOkenjelt 

[195] Bypass Valve Control 

[197] Fire Mode was Act. 

[19] Drive liSjiPos 

[200] Full capacity 

"- [203] P:unip'1Sy'unning - 

[202] Pump 2 running 

/ 

Pump 3 running 

Array [8] (Relay 1 [0], Relay 2 [1], Relay 7 [6], Relay 8 [7], Relay 9 [8]) 

Select options to define the function of the relays. 

The selection of each mechanical relay is realised in an array parameter. 

7,317-77" ili No Operation -, 
... ,..,.... 

[1] Control Ready 

1 [2] Dnve Ready 

[3] Drive Ready/Remote 

"Stanii-by/NoVaming, 

[5] * Running 

(6) Running /N tAkinitIv4 

[8] Run on Ref./No Warning 

(9):,_ 

[10] 

[12] 

[13] 

Alarm, 

Alarm or Warning 

-.,*0arqueLiipiLA-,,.-4 

Out of Current Range 

telOW Curientilow- 
. 

[14) Above Current, high 

41.°ZY,Out Of-Sj;eediRaiie' - 

a 

[16] Below Speed, low 

[17] " Spied, high 

[18] Out of Feedb. Range 

(181, Below Feedback,; low' 

[20] Above Feedback, high 

(21]. ' 

[25] Reverse 

[27] Torque Limit & Stop 

Brike,'No 

[29] Brake Ready, No Fault 

-*Brake Fit* aqsn 

[35] External Interlock 

,[35] CeintrOIWorcPB!t-11 ,a 
4s, 

[37] Control Word Bit 12 
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VLT AQUA Drive 
Operating Instructions 

Oit of W. Range 

[41] Below Reference, low 

(42] AboVe Ref. high 

278. How to programme the frequency converter 

[45] Bus ctrl 

[46] - B4Ctrl,1 if timeout 

[47] Bus ctrl, 0 if timeout 

j60], 6tiibarator 0 

[61] Comparator 1 

Comparator 2 

[63] Comparator 3 

(60i 9,1Pa501-1.. 

[65] Comparator 5 

[70] Logic Rule 0 

[71] Logic Rule 1 

"[72]`it7, `.4,1:cigk:Ruje 

[73] 

3[7',114P` 

[75] 

[81] SL Digital Output B 

Logic Rule 3 

`logic Rule 4 - 

Logic Rule 5 

r[84717,7.321,41),10a r9t#M 
VPM.Y. 

[83] SL Digital Output D 

SL 

[85] SL Digital Output F 

[[160] :NoFAlarr4 

[161] Running Reverse 

[165] Local Ref. Active 
- 

[166] Remote Ref. Active 

[1,67]>,7, 

[168] Drive in Hand Mode 

-1169] Mod&VA., 

[180] aock Fault 

Maintenance 

[190] No-Flow 

[91e.' ,1DiY!,(IMP ,/;;:te 
[192] End of Curve 

ri1931;:: Sleep Mode' 

[194] Broken Belt 

v0 ContioVt 

[199] Pipe Filling 

, , A;, 

[212] Cascade Pump2 

AO) ) 

[223] 

tacedePuLnOs 

Alarm, Trip Locked 

[224]01,-,C13ypiss Mode +A04 
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8. How to programme the frequency converter2 
VLT® AQUA Drive 

Operating Instructions 

5-53 Term. 29 High Ref./Feedb. Value 

Range: Function: 
100 000-'14/''[.,99999,9s99 -999999.999 N/A] ' Enter the high'refaA'ruSe i/alue [RPM] for the motor shaft ;Peed and the high faidbaCk:ralue, see, 

A* also par: 5-58 l'erm7 High Ref./Feedb. Value , 

8.2.8. 6-** Analog In/Out 

Parameter group for configuration of the analog input and output. 

Function: 
' 'Enteiztti4We'ziro =Out 'tune penod: Live Zeiniii44°AitTinie4s 

) - 
terminal 53J:1,r-terminal 54, allocated to current and,usedas reference,orr,,,fizedbadc sources:, If the 

- - 

reference signaLvalueassoaatedv,4141,,the selectedicr,V,,,inputfafis,,oe,tawl. SO%of the value set 

in par.6-16 Tairional 531.tviCrirei,g'parY00 
54 ^?,'-;WP<,' , 7,f; t':.:(("tr<43<eA.";*,,, 

Low"Vosege,or par 6-22 Terminal .54 Low Currentfor,a time pedod,longei7thanthe time set 
, , 

'.,6;00 Live Zen, 77meoutPme, the function,selected In, pari'6.-!01'-Lace Zen/ 77meoirtfuncton will be - , " 
,,activated.- 

Option: Function: 

c*, 
,,,,,,;,- :.,,,,, , Qr ,-,,7...,-- ;,. ,- vj, ,=',-," -P';-,,,A,, ' ., .s'; ,,,,,,:1, 

-,,va.,r-zofif the Input signal Sn terminal 53 or 54 below 50% of the in; ;°:-6;',10`.:T 1''''' 

"par 5.3 Low .Clareilt,- par Temorial .,,,tow,v1(oltzgeor par. tai;,.(klaie,"' i-6=12'Terminal ':''' ' ''';'' ''''"-ifsi'-'----\'',.____:,,='' Pa 14-0zrin.,,,f. 

,,,,,,, _.,. ,.. ,, ,,, ,,,,,,it,Stect the time-out fuitchon."The funCitOn 'seeli4ar.'6-01`1.A4 Zeio"77ineflut Fuiiiiii;iiaivill be -acti- 

--. §1,1g2lerrn kni:.544,7;10:-WCliffint 'If:, fo,4fitiirl:'itrI50-cr'.e,firied)tparr'':c6'''-00';''''';11,e)' " 44Zery ' ' 77meout''21"5' ;77Ine 

,,', .?'<;,i. .-1,,pai.°6-0171ive Zero nmioui Function4"'"4- '''''' . V - '' -7;,1:'t;' ''' 

J,s9uetticilesiusly, thellreq..ressfyl,,,44,;,,arv,"rtep;,,l, R.' riontH('4:1-fiatif tithex' "oil' t4 : 

%.,....,,,,,,,,.. 1.; , ,m..:p 44,.. - "fl - ' - ,,L, 

-,-,.. .,.,,-.,f, A 
.,,,..--. /..,-, - - ,,,:l 2,,ol.--,__...li,,'";*N'''' 

2.'; ' -par. 8-04 t.untr,iffwevutfaikttilvi% s ' '''''5'.= ' ', -°;.,.`,', 
4, 

' Thabutplit frequency of the frequency ConyeAer caniia: 
. . , - 
: S. ' [1] frozen at the present value . 

'1, ', 
, ' ,;,, ', 

, ,, : , [2] overruled to stop 
` -- , .. 

-- , :'>- 
.. 
., . 

' l'. " ' ' [3rbverruled te Jog sPeed '- , 

' - ' -,. :' ,`,,> P:- ' -,-;. '' << -`;,,,4.'. , - _.<,< <'`.. " < ,t.t.. , ,' , 

,',.''. [4] overruled to max.,speed ' r: .,-g:' ;,,' -;' 'Z'tt"'"'.; `<.:"' 
. . .. 

,,,,- ,:-. ;',..," <- : $,, , . , , ':' , .V,,( $ ..:.;, .4.4 ,,,$ 
' ':5'' : '.; ' ' ' ' ' V f,.*P z.,.: -,,, ,..., .... y,. ,,, - , 

- .., . ',..-,. [5] oyerruledto stdp'With'subsequ'ept trip, .,..\4° ° 

t ;.,,,.,, ,;:: -,,; , - ,,,,,te. ,-.<:l ,,1,,461.,,,,,, ,-.d....t.k.,41.!,,,,,.,,,..,,..; ,. A..,...,,,, 
,,..- . . .,, >4., 

., - ,, " If you select settup i,14,-.palf:0-Anctfiie'Setzup must'be set to Mu I t 1 Set-tip; NI" - 
' " 

5 
1.lij- ":411-.45i-I''AVOV!"-`'4"4'414}11'" c: ,-"ti'-'°.' ''".44`4' ' '4' 4 

., ...; '' -47his parameter cannot-be-adjusted:while the motor larunnvg °, ...,-. 
. 

".:',. 
..., -, -1-: -. v. ' tpt 41,:> ` I et.: 1r'. - . ,, 

Off 

(1] " ,7't-F.'ilieze 4 ;k. 

[2] Stop 

(31 

[4] 

90 

30000 

,° , 
, , 

<4 

Max. speed 

Stop and trip 

' 
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VLT® AQUA Drive 
Operating Instructions 2:68. How to programme the frequency converter 

Ref./Feedback 
[RPM]a 

Par 6ax 
High Ref./ 1500 

Feedb. Value' 1200 - 

Par 6xx 
Low Ref./ 
Feedb. Value' 

900 - 
600 - 
300 - 
150 

1 V 

Par 6 xx 
'Low Voltage'or 
'Low Current' 

Par 6 xx ' 

'High Voltage'or 
'High Current' 

5 V by 
Analog input 

I - 

Range: Function: 
;t.,10.00 , ' loWVoltage value. This'analoig input scaling value should correspond to the low re rence/ .". ", V feedback value set in,par:'644- Tetmlnal 53 Low Ref./Feedb:',Value.:" ' 

- b - A'Zta,. x.de" " ' 

Range: Function: 
40:00 V*. Enter the higli'vOlbige'WilUe. This analog irfpuescaling° value shbiiici'coriespond to theiiigh refer 

'° ' ence/feedback value set in par: 645° TerinIna1.53 get/Fee:lb. Value: , 

- 

. 

Range: Function: 
9.000'N//,1'*'4C,99*J99499:,,'999994.999,0/AF,,,';Entepthe,analoglnput scaling V;aluelhat Coiresponds,to;the lowivoltage/low current;et in par: 

" i:OW6;74,'"*;S:; 6-10 re/mina Low 

Range: Function: 
.-: 777- ' N/ [-,996999.940;-,(999999.9943,(NN Enter the analog input scaling value that,corresponds to the high voltagglilyh,currentyalue set in 

. 

Par.16.11 ternillol 53 H41) Vo/tageapd,par.m6=1'3_,Term, 

Range: Function: 
Enter the low voltage'valtie: 

' 'Til'analOgi 
n peutSCalingValue:ShOuld'corieipend to the WreferenCe/ 

/ 
lo 

feedba&ialue, set in par. ieriinaI illOW ef%Feedb. Value. 

Range: 

'10:068;:t, 

1446-- 

10.00 
414, 

Function: 
-5' Enter,thihigh voltage'value: Thia'analog input scalinglvaide'shouldcorrespond to-the high refer:, 

/4.4./ 
,7 -ence/feeCteoic valUe,setin:par.',E-25 Temilriet54,W,IgVfef./Feedt.F4Valcre.,,,, 

° - 

Range: Function: 
41:000-,N1A(294999:9964,1999999°.*.N/A) ?".'-/Enterthe analog input scaling Value`that CorresPorids'Adthe'low Veltage/lovi:curTeritivalue.set-in _deo 

,1 liir.,6;20-temInal 54 Voltage and par 6-22Terrnine54fwC7/11.:1 
4',./ 

, vo,r, ?p;( 
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8. How to programme the frequency converter 
VLT® AQUA Drive 

Operating Instructions 

6-25 Terminal 54 High Ref./Feedb. Value 

Range: Function: 
'- . ; ''''' , ".,'M ,''' ....44-' "7 ///,'0"i/,/,4 4,4,0,;,,,, ',7- ,-,2=;?7,, 

/100 000 N/ (-999999:999 - 999999.999'N/A1' 'Enter the analog Input scaling value that corresponds to the high valtage/high,current value set in 
&, ',4 . , , ,x,, 7,',/4 7-! , A.ii,i - /"p- --- 
7A* 7 , "-'% 'par. 6-21 Terminal4 High Voltage aznd par. 6-23 Terminal .34 Migh Cunerit' /42- 

.6-50 Terminal 42 Output 
Option: Function: 

'Select the function of Terminal 42 as,in-analog current output , , 7, 
- J .,4,--,' - ', . , ,,'"'' ' ,- . ` x:';,;:, , . .;,,kd,% , -1, - 

[0] * No operation 

606] f%;;';', Output ,;;;/' 

[En] Reference Min-Max 

'61-12]jk=3; Oitclback004' " .6 -200%,to +200%,of Oar.,(2-14 

[103] Motor cur. 0-Imax 

/, 

: Minimum reference - Maximum reference 

: 

[105] Torque 0-Tnom 

1" 
[106] Power 0-Pnonf 

0- Inverter Max. Current (par. 16-37) 

: 0 - Motor rated torque 

;'` : - Motor rated Poiver, 

[107] Speed 0-HighLim : 0- Speed High Umit (par. 4-13 and par. 4-14) 

(113]' -,0'4100%S' 

0 - 100% [114] Ext. Closed Loop 2 

(115]-" Extclósop i -; - 0- tom"' 

[130] Out frq 0-100 4-20mA 

[1311'5 7Xlieference'4:20mA ' " 

[132] Feedback 4-20mA 

:0 - 100 Hz 

MinimUni'Refe'rente - Maximum Reference 

.Motdr:Ciir:4710ink; ":.,y 
- ' 

[134] Torq.0-lim 4-20 mA 

-200% to +200% of par. 2-14 

`,V4've rter 

:0 - Torque limit (par. 4-16) 

''.(135],.7Vgio40-rioir4-20m4 

[136] 

< , 
Power 4-20mA 

mottir;iiiiici torque 

0 - Motor rated power 

[137r Speed 4-20mA ,0 :Speed High Limit (pai:4-13.eOciApar. 4-14) 

[139] Bus ctrl. 0- 100% 

(14`0]- &Vitt '4-26`mA "0, 0--100%t' ' Z4 7 

[141] Bus ctrl to. 0- 100% 

Bus ctri,t.oN-20?nA ;00% 

[143] Ext. CL 1 4-20mA 0 - 100% 

[144]: , Ext. CL,2'4-20mA 0 - 100% 

[145] Ext. CL 3 4-20mA 0- 100% 

:r :, 

NB! 

Values for setting the Minimum Reference is found In par. 3-02 Minimum Reference and par. 20-13 Minimum Reference/Feedb. - values for Maximum 

Reference Is found in par. 3-03 Maximum Reference and par. 20-14 Maximum Reference/Feedb.. 
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VLT® AQUA Drive 
Operating Instructions How to programme the frequency converter 

6-51 Terminal 42 Output Min Scale 

Range: Function: 
0.00 - 200.00 crol Scale: for the minimum output (0 or 4 mA) of the analogue signal at terminal 42. 

Set the value to be the percentage of the full range of the variable selected in par. 6-50 Terminal 

42 Output 

Range: 
100.00 %* ;,(0.00 - 200.00 Sloj 

Function: 
Scale for the maximum output (20 mA) of the analog signal at terminal 42. 

Set the value to bethe percentage of the full range of the vanable selected in par. 6-50:Termlnal 

42OuOut - 

It ispossibleto get a value lower, than20 mil at full scale %/aloes >100% by Using 
*4;1', - , 

eformula'as,follows: 

20 mA / cle'slreid maximum cuir;nt>t 100% 

le:10mA 20.mA 
' x 100 % = 200'96, 

EXAMPLE 1: 

Variable value= OUTPUT FREQUENCY, range = 0-100 Hz 

Range needed for output = 0-50 Hz 

Output signal 0 or 4 mA is needed at 0 Hz (0% of range) - set par. 6-51 Terminal 42 Output Mln Scale to 0% 

Output signal 20 mA is needed at 50 Hz (50% of range) - set par. 6-52 Terminal 42 Output Max Scale to 50% 

20 mA 

0/4 mA 

0% 

okr 

50% 

50Hz 

100% 

100Hz 

EXAMPLE 2: 

Variable= FEEDBACK, range= -200% to +200% 

Range needed for output= 0-100% 

Output signal 0 or 4 mA is needed at 0% (50% of range) - set par. 6-51 Terminal 42 Output MIn Scale to 50% 

Output signal 20 mA is needed at 100% (75% of range) - set par. 6-52 Terminal 42 Output Max Scale to 75% 
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8. How to programme the frequency converter 
VLT® AQUA Drive 

Operating Instructions 

EXAMPLE 3: 

Variable value= REFERENCE, range= Min ref - Max ref 

Range needed for output= Min ref (0%) - Max ref (100%), 0-10 mA 

Output signal 0 or 4 mA is needed at Min ref - set par. 6-51 Terminal 42 Output Min Scale to 0% 

Output signal 10 mA is needed at Max ref (100% of range) - set par. 6-52 Telmlnal 42 Output May Scale to 200% 

(20 mA / 10 mA x 100%=200%). 

A 
20 mA 

10 mA 

0/4 mA 

0% 

Min ref 

100% 

Max ref 

200% 

A 

Max ref X 20/10 

co 

0 

8.2.9. Drive Closed Loop, 20-** 

This parameter group is used for configuring the dosed loop PID Controller, that controls the output frequency of the frequency converter. 

Option: 
[0] None 

[5] PPM 

`i /min 

[11] RPM 

[121 PUISe/s 

[20] 
r rrr, 

1 I/Min"; 

[22] I/h 

I/s 

Function: 

[24] m3/min 
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VLT® AQUA Drive 
Operating Instructions 

[30] kg/s 

218. How to programme the frequency converter 

[31] kg/min 

[32] kg/h 

[34] Vh 

[[40] rn/s 

[41] m/min 

L45] 

[60] °C 

[7] mbar 

[71] bar 

2] Pa 

[73] kPa 

F, [74] ti WG 

[75] mm Hg 

[a91'WkV,,4;!;& 
[120] GPM 

[122] gal/min 

.4,.(12* 

[124] CFM 

25) ' 

1,, " " ̂  ° 

[126] ft3/min 

-[127,IlArt'Vh .-° 

[130] lb/s 

t131] .t,'- 

[132] lb/h 

(119] - Ns 
[141] ft/min 

11451 Aft,. 

[160] °F 

,(10) pste, :1,45= 4,, " °5:' -'== 

[171] lb/in2 

[173] ft WG 

(174] '-'"jlflHg - 4' I -' 7,V117'. 4;r, 

This parameter determines the unit that is used for the setpoint reference and feedback that the 

PID Controller will use for controlling the output frequency of the frequency converter. 

, 

. 
" "- -4 `'; 

[180] HP 

20-21 SetpoinW:. 
, VrliVarti"!:',4i 

Range: Function: 

-..41kaile 

- 
o Prac4*[995999:999',f,999999:999,Prcc:41§etkoint,,Ils,tisedin Closed Loop Mode to enter o,setpoint reference is- used E by the freouencyi 

455 V% '10 ;:/',"; P9 ,,,/1,, - 
essCtriU -essarlUnit] ''A' ig 4 't-sonverter's PID Contoller.'See,;the descnption Feedback function. 

flit* 
P4,-x55.5 "-,,5 , . "gr'," . . 

Y:JA 
reference entered he,,,rq' Is added to any other references that are enabled 

Par."-g9t1,P-4c,;,-;"< 
, 

NBIS 
'5', /5, 
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8. How to programme the frequency converter 

I : D 

Option: 
[0] * Normal 

- 7- 
[WI; Inverse,. 

Function: 

VLT® AQUA Drive 
Operating Instructions 

harinai[o] causes' the'frequency conveiter'S,outptit frequents/to decrease When;theTeeciliack Is 
h;', ,.....:9 

"Ygreater than the setpeint reference. This is:common for presSurtacontrolled supPls,tfari'and pump 

'applications. - - 
.^./7- "' , (7, 

7, 
,,, 

, ,. s/rs'-",?/, ' 
' ,' Inverse [1] causes the:frequency corWeitei's,outputfrequiricytoyinixease when'the feedidack is --; 1,;' ;,i .., 7", , "7, ,,,- .., .,,.-- ,-',.7,-.,, , ". '` , 1," greatetthan the setpoInt reference. '" /, 

I : I 

Range: 

0,RPM*,) [0 - par;;Ii-la RPM] 7',E,-;,` 

It op* 

Range: 

050 N/A* 0.00,-10.00 N /A] 

Function: 
WhedthefrequentyConVeiter. firititirtet0 rarOPs°up,to this.PUtPirrilieedin ptiedidop 

- 'A7,"/.,41/;-- :- 
'Mode/following'.the active`RaMp,UP Time.; When the output speed priigtainmed;here IslOIChea, 

,!' '' 
the frequency converter will automatically switch to Closed,toop Mode,and, the PID Controller wrll 

to funebon This isirsekfui aPPlicatli4isin4hitg"thelITIS.4OloadinUitfirSt q:dilY''.4Cceler;te 

-to a; nirnum1Peec when ii4s started., 

I arlij;tievisible if pai, 6-02 Motor s*ed Unit Is set to [0], RPM., 

Function: 
, 

the When the;clifferenCe between die feedback and the"setpoint reference is lessithan the value °Urns 
11WIQ 

pararrieter/,the ,frequendi-coiWerter's displai4will,show°11un on'lleference'This status"canlx 
.;7t 74.4,,4 , 4,401. 
communicated ,externally,by programming the fUndion of a cligdalbutPut forRunon Reference/No 

,*, °'-.; ;k,P;,? ;'\*-- ° '2 -` 
' Warning (8).stmadoition;for,seriaql toMmunleationi, theOir Reference status bit the frequent's/ 

"1/4 

converter's StatUs Word will be high (1). 

The On Reference BandivIdth is calculated as a percentage of the setpoint reference. 

I 0 

Range: 

moo s* l0000.00 

8.2.10. 22-** Miscellaneous 

Function: 

error 
., . 

.The Integrator adds over time (Integrates)the error between thefeedback and the setp,.0Int refer- 
ex 

enci.,This is'required to--lensure that the error approaches zero.,QuIck freduency corWerte_r7speed 
7 , , . q,.'s . ':., :.`4.7:.s.%.4,--° -, "7.' .' I'"4:4;,'0* \ \ ''<i.- ' tsti: 4k adjustmentiCobtairredwheri;th is value is smaMHowever,Iftoosmal1ora value-Is`used, thelre- 

'1 eiM ,,s .,,, V' sr w.s,s 
quentytonverter's outputtrequency.may become unstable: sv,` - 

"i 

This group contains parameters used for monitoring water/ wastewater applications. 
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VLT® AQUA Drive 
Operating Instructions 2`z8. How to programme the frequency converter 

22-20 Low Power Auto Set-up 
Option: Function: 

When set for Enabled an auto set up sequence Is activated, automatically setting speed to approx. 

50 and 6536 of rated motor speed(par. 4-13 Mohr Speed HO Limit RAW par; 4-14 Motor Speed 

High LimitO zJ): At those two speeds, the power consumption is automatically measured and stored. 

Beforeenablinq -utiti Set Up: 

Close 'veIve(s) In'order to create a no flow Condkion 

The frequency converter must 6e set for Open Loop (par. 1-00 Configwatton Mode). 
. 

Note that It isimportant alsO to set par. 1-03Torque Chafacteristic 

Off 

Etta*: 

NB! 

Auto Set Up must be done when the system has reached normal operating temperature! 

NB! 

It is important that the par. 4-13 Motor Speed High Limit RPM] or par. 4-14 Motor Speed High Limit ptdis set to the max. operational 

speed of the motor! 

It is important to do the Auto Set-up before configuring the integrated PI Contoller as settings will be reset when changing from Closed 

to Open Loop in par. 1-00 Configuration Mode. 

NB! 

Carry out the tuning with the same settings in par. 1-03 Torque Characteristic:4 as for operation after the tuning. 

. e- - 

Option: 
DISahled 

Enabled 

8 - - - 

[1] 

Function: 

Option: 
Disabled 

Enabled 

Option: 

If selecting Enabled, the Low Power Detection commissioning must be carried out in order to set 

the parameters in group 22-3* for proper operation! 

Function: 

Select Enabled for detecting when the motor operates with a speed as set in par. 4-11 Motor Speed 

Low UmIt RAW or par. 4-12 Motor Speed Low Limit [Hz). 

Function: 
fi Common actions for Loin; Fovver,DeteCtiori and LOYto:SPeed Detection (Individual Selections nOtpos- 

[0] * Off 

Sieep 

[2] Warning 

,44arrii 

Messages in the Local Control Panel display (if mounted) and/or signal via a relay or a digital output. 

uency converter,tripSand motor-stays stopped until reset. 
-7 
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8. How to programme the frequency converter 
VLT® AQUA Drive 

Operating Instructions 

22-24 No-Flow Delay 

Range: Function: 
10 s* [1 - 600 s] ' 

, 
:Set the time Low Power/Low Speed must stay detected to activate signal for áUoni. If cleteilkin- 

diiappears before run out of the timer, the timer will be reset. 
' '; 

22-26 Dry Pump Function 

Option: Function: 
, Low Power Detection must be Enabled (par. 22-21 Low PowerDetection) and commissioned (using: 

- "ether par. 22-3*,Wo Flofr oi par. 22-20 Powe rAuto Set-up) in order to us&DO, " - / 
- ' e Pump Detecbon.' 

IL 
[o] * Off 

[1] '5.Waming 

[2] Alarm 

y,lessag'é'iui cdritrol Panel disPlay (if rixiiiiited)andl6faignifi4a &riehlymiir 

The frequency converter trips and motor stays stopped until reset. 

Range: 

eos] 
Function: 
Defines for how long the Dry Pump condition must be active befnretactivitindWaming neAlarm 

Range: Function: 
040 kW* [0.00'-' 0.00 kW] -- - Read out of calculated No Flow, pkiwer'at actual speed.lr power dropstto,the display yalueltie 

frequency converter will consider the condition &No Flow situation 

. - 

Range: 

II 

, 
710,0 !kb*. 

*A.:4 

Function: 
;Make corrections to the calculated power ivo=holiiPobver:;"-:- 

- =4-4k44144,31 .444."?-''14t-M. 
71f If No Flow detected, when'it should not be detected tne Setting should be deiireaseettoit4 

. ' 4' V-,,,t 
if No Howls not detected, when it 'should be detected, the Setting shoula be increased to above 

' ===""- 
°W4.t IT" ' 

C' 

Range: 

^0 RPM* "'s[Ot'''Par1122-73&RPFi]'('' 

Function: 
" he usedfPar:13-02 Magri 4,'pe*I.Ja/thai,beenIet fiii...;RP-MliparaineternOtinsible if mi selected-Y. 

Vi"° ;fi thel0'44' ' y. , 4*,9e> '10". '4'. This"function is used for storing values needed to tune NoTloy?petectitono, 
N. . - - -. 4 

22-.33 Low Speed 

Range: Function: 
:;'To used if Pir.0-02 Motor Speed- liathaS been iet foifFiz'(pa'reitieter not visible if RPM,se,1ected): 

."- 
- , , ' Set,tsed &peed for the 50,/ti,*el.-' ; 

The function is used for storing values needed to tune No Row Detect.i*dii. 

Range: Function: 

, To be used if par. 0-03 Regional: Settings has been set for ,International (parameter, not visible if 0 kW* *- [0 00 -o.oqkw],- .., , . 

- ,,',.... , ...:,,, ,' --, North,Americe selected) , ..; : 

,, "" 

-.1 - -4-i- ,k\,,,, 

,,,,..:,,,,,, ;... ,-, . ,:.,,,, , , .: , '- ii ' Set pnwer onsunitin at StisPeed level 

i. $, ' '' 2 ' . ' This fu\nctinn Is used foil\sionng values needed hitune NO Fla`OitectiOn. 
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VLT® AQUA Drive 
Operating Instructions 2178. How to programme the frequency converter 

22-35 Low Speed Power [HP] 

Range: Function: 
0 hp* (0.00 - 0.00 hp) To be used if par. 0-03 Reg lanai Setfings has been set for North America (parameter not visible if 

International selected). 

Set power consyniption at SO% speedlevel. 

This function is used fo'r storing values needed to tune No Flow Detection. 

22-36 High Speed [RPM] 

Range: 

4 0 RPM* 5 

Function: 
(0- par. 4-13 RPM] tie,.use:cA, if pa:r. 00 Motbr a/UZI:la:peen-set for RPM (parameter not visible if Hz Selected). 

Set used speedfor the 85% level ' ' '4'` 

-The function is used for storingiyalues needed'td tune N6 Flow Detection.- 
s , , . 

Range: Function: 
[0.&- pir:*14 Hz] uSedlf pa02 iNolZii-Spited/hass been ieffiir Hi(parariieier not Visible' if RP14iiletied). 

4Ne 4 4. ," - , '4" 
Set used speed for the 1115% level.4, , 

The fuhcbon.ts tised forstonng values needed,to tune,No Flqw Detection. = 

..i". .. 3 ° ' " 

22-38 'High Speed Power [kW] 

Range: Function: 
o111)* (0 00 =:,0.06 lipf.;,. To be used if'paif 0-03 'Regional Segings has peeri'leffor'NoiM'ArriecalpaMMeter notyisible if 

_, , 
' " ''.3 t '''' ',.,4.',. 

International seited) ..z2- .5'/).L.,,,'"74-',.:(q...e.:, ec. 3 
:,'"f".,: 

=, ,, '5i ?'' , . '.',t 
541.'1.-";;. 't - .i .. =(,, ''o' - ; .4''' o < = ,-.3; -2 ', 3;5f,,-v.;',-,-43,....-;,;,,-,-,,,,.,,r7; ",,,, ,.. , 

/,. ' .=Set power consumption at 85%.speed,levet.` .-"'.;" - 0 '..v.,- ; ' ,,'' .1., ;,' ,-,-; '2 
,a ,,l/ ,,, , ,....,'''i 4' '.47,' : a; , V ' 4 , ' 1:,,, 

'',This function *used for storing VatueSneiidedlo"time NOplowbettiCtioii.;, 
, A ...'...le,:e 

Range: 

Range: 

10`s*, 690,si,.; 

Function: 
Set the desired running time for the motor aitei e,'Sfart'commancy(dtgital InOut:dr,,Bu4.1. 

; " ' `c, before /entering Sleep Mode. 
, 

Function: 
T 

V,Set the desiredr-ninimum time f):) staying in Sleep tloe This override any yal5e4.ipcpiittions; 
, ---" 

Function: 
par./4-11per.-,134iPM] 0T2 bepsed if par. 2 MotorSp'eedtigithas beerrset forRPW(payameterhot visible If Hiselected). 

' " '-' .;;,p, %' -,"; , 4' - -. ),',. 't ' ;.P.'i'w4'."/0 '' , . /'' 
Only;to,beYuseol rpar. 2.4)0=Coirigyr4tion /yak rs'set for,Openuiop'and speed reference is applied 

>4,-;;;Ni-,4c.;?,,' =,,; o. ,-,, 1/4.' ---'0 3;,'".,-,',i 3 ..)^3.;,'c ,'i ' -;,- 
an externaLcontroller.- '3(, .' ;,,/ ,-,o/23 -4, :',.., 4,,,i4,4 ,"/.;,-,' -. ,r,'' '. ', '''. 4 J"-, .1 / 41.;,1"ZZ 7'4 ,, _17,1,,_.;':-* _,,4' -1' ,_,Z 

-, IA /611",i"),,,2,-r ..,,.; A', ' -,', -, ' ,',4 /9 
-% , C,.; - 4,4 ., =`, 

et-the reference speed at.;wnicn the-Sleep Crde's,hould 'be cancelled; 5; 
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8. How to programme the frequency converter 
VLT® AQUA Drive 

Operating Instructions 

22-43 Wake-up Speed [Hz] 

Range: Function: 
0 Hz* [par. 4-12 - par. 4-14 Hz] To be Used If Par. 0;02 Moior Speer/ Unit, has been set for Hz (parameter not visible if RPM selected). 

Only to be used if par.i-Oi) Configuration Mode, is set for Open Loop and speed reference is applied 

by an external controller controlling the pressure. ' 

Set'the referencespeed at which the Sleep Mode should be cancelled. 

22-44 Wake-up Ref./FB Difference 

Range: 

10%* [0-100%] 

Range: 

Function: 
Only to be used if par. 1-00, Configuration Mode, is set for Closed Loop and the integrated PI 

controller is used for controlling the pressure. 

Set the pressure drop allowed in percentage of set point for the pressure (Pset) before cancelling 

the Sleep Mode. 

NB! 

If used in application where the integrated PI controller Is set for inverse control 

in par. 20-71, PID, NormaKnverse Control, the value set in par. 22-44 will au- 

tomatically be added. 

Function: 
F190 . 100%) : - : - Only to be used if par. 1!;:00&onflguradon vefrietie set for Closed Loop and the Integrated PI con- 

- ,. 
. .,... ' troller Ls used: In systems w1th e.g. constant pressure 'control, it is advantageous -to Increase the 

'otIV: Istov":i. 
..' .- -, -, % , --,',".. ''.. ' . , ,,' - system, pressure before the motor ls stopped: Thliwill ex, terio the timein whIch,the motortsiloplied 

-and help to avoid frequent starfish:if): . , 

Set.thedeisired over oressmreitotperature in perlaentOoltsetpOint fOrpoiressure(ft'et)/te,o.A.; 
- ;,',. ,, -v 1: N, .' 4i« ; .:, : 

..' 

'y, peiatpr) bejiire entering the Sleep Mode ' ,,,, '.;,; z,,;,'..,",.,1,,,-''',,,,'°,'' ';..!`t:9Pr',.`-t,'-&'='''-',-,`;'k.. 
,',. ..... '',,Ifsettloglig.5%,`Ihe boost pressurei'vill be Piet*LOSSIfirnegative Values` can:betiSid-for e.g. 

., 4..",.. , ,...- .-5-, ' , , ..,...... ..,;,t...... - z,J - ,,- ',... , 
.., ,0300 toweecantiOl where a negative changeis'needed:: 

,t22;46 Maximum:Boost Time Sc 

Range: Function: 
- ' 16 - 600' s]; :only tO be used ifivr.1:4), ()Configure tkiirifode is set for."ClOsed Loop ani the Integrate:4"J controlltv 

t,..,. ev -.. ' ..,4 . , 

Smurewilltoealldwed. If tti 
ilie7`n-''''' .'14Ow'4'6st'i.1.-press'346'1'cilreto,be,nellset'idt".tieff,is;exceede5"i''!ieei) 

. 

Option: 
',[0] 

[1] Warning 

is:osed for controlling tho,pressure. 
, - ik),v,"k° 

maximiunlimeror which bqost 

ill drnteu 

Function: 
End of Cunreelonitoring not ' 

A warning is issued in the display [W94]. 

[2] Alarm - 'ArfaiPrm Is Issued and the frequency OrVerter,trips:Ainessage [A99 appea 
. 

lr the is 

NB! 

Automatic restart will reset the alarm and start the system again. 

Range: 

-fi.ob 
SSSSS 

100 

Function: 
-,,,," Ween an End of;Corve ocInclitionli'cletectedi,,,tifice:r1S'allvateal.,A.,nefirteti,e3i:1 

. , 

,th:1;11:funckPa'*,0771,kee.:eliir'; 
."°.sr, .W,eqiiancitile End of Curve condition' hes,Peeh:AVy,,:i..1W"!-7,,,,,,,r2v4,-;-.',, 

,.._,...-A-,:,Qtiwir .-,10 .72 v.f.54 'sf.44 .,_.pl-L ' 1: :-:,,1;v4il'iiiticiila. e4d:11,14;?thte',i:Prld \IP°P,aisNPFars'utel°re 
. exps tie'i'inier,'willbe'reseti-'4 - . ,- . i ,.t...,-tyv,,,k ' t ..:Vc.' ''''' 1 :, Z` .e,.k...`k , 

444 
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VLT AQUA Drive 
Operating Instructions 

I 

Option: Function: 

How to programme the frequency converter 

[0] Disgbied Set -Point compensation not active., 

[l] Enabled [1] EnabledSet-Point compensation is active. Enabling this parameter allows Flow Compensated 

Setpoint operation. 

Range: Function: 
zioos' (o- leo% ,t,-Eiratiiiile`i:':' ,.', , 

4.,;w?g"c',`,- ,0 ,, 
":4"Adjustrnentotthis parameter allowsthe shape ofithe Coefrol etliye t&be'`adttisieef- 

,..,07 .... f.,... ., - .,. ,, '.-.,A5 ,' CA ,1 .3qt'5,- , 

0 =' Linear' 
A.XV§"" 

.100% = Ideal iha 

NB! 

Please note: Not visible when running in cascade. 
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8. How to programme the frequency converter 

. 0 

Option: 

' 
" ' ` :- :- 

./.4., ' , 3% ;,, '' 

, ,,,,,,k, 

Function: 

speed*SyStem Design Working Point kitoir.v: 
% 44 444 

' 

44 " o. 

H (head) 

-4 

ty,,.,<;, 

H DESIGN 
Set Point 

<tt, 

.5 4 

H MIN 
P22-83/ 
P22-84 
P22-87 

.. ? e 

A 

Control Curve 

VLT® AQUA Drive 
Operating Instructions 

e. 1'' 4,0 /42 
, 

N ?s6 

Q (flow) 

;:, , - ( r 3A;4.`;''- '''.V.,' "4, " 
: - 2*4.,, -: 4,...04,,,, 

4From"the` data sheet shoW,a!,, ;-...,, -Ay,. 40(10,40 ,i, _--1.?:A:ch': the 
'r ' ';/:- '1'''' 14.14f l' criaFictiiistiCSIOr.the'Aspea*- keVuipthentat, ayifft,rept,'sPeeds,, f 

',- 
reading '' '', ' reaz iiMg',a7e.i.264'2fro..n)-:th... 4e,:Fir 1:'-.1'''poizrit, and,'the Qorstst64,,, 4,point allor4ws us 

System Design Wo.,4,....rkin 7,;Oiritti4TheI, lturim ,cha'.,,farrtici, a,,,t, this,,,,,,,pol,Ilits;peUI:dbPuuentikidie iiii,ti,m:fur:ilta'asndbthe:en 

3.4 44- '-' `e '''44.priigran-riled:4')Dosli2 ttikvalv,e and tl)listrIgif ,,, ' ,'',',4(,,,tgs.444- l..,- 
associated speed ,,,,,,, 

,,.4-xt 4-'"ed 4' 4 ?>4' :. ,W,,- egi 
1,... 

4 , , 1 i 
-,4'44,h0.,4-"'elieig tie speed at theno flow Rointeto'be. idenhfl ., 4,,,*. ,. i- ,,,-...;,_ 

. 

, 4 -,,,-.4 '-:Ait14itriti' nerit.4otpaA521:,422,81-Squafe-1Inear :C1)7rveb)4,40n2:: ,10 mation: the na1,19 ws the'ShaPe ortne 
, 'i' 

curve toteedjusted infinitely? 
k6A,,, ,,, , .: - ...... .. 

_ , 
- 

. ' .:, ,7i7:;i'' ' ; 4 

. ,'A..',, 
-4? 

: 
AVi??s.4,.4,- 

, 

-i. - - 

,-, 

W 

-7 

-,M,,,, 4, t1t-7Ii'a-t..,../..,:1r4a,54 

' Example : :g '' f ,° 4 

Spee'd atSystem DeSignyOrkiig?POlfOs notknown4Where The Speed atSystem- r' i,h; 
.r-,, 

dd r g 
' 

:' 
:'7'6'< 7 - 44 33,4 3 = ,.,,mt .-:e404k, gtri;" s PolDtIs.pknownanOner reference.polnt on thecontrol wore needs to be determined by means 

. - ' of the data sheet.. By looking at the 'curve for the rated speedrid ,Olotbng,t,,hedesir ,presisur! 

. (HossisN Point ,C) the flow at that pressure SIpkse:can be determined. Sirnilarlw:by plotung?the 
? -.... 3-, " P V ,'.. V''' 1:' 4 403k.' 

, design flow (Qoesise,Point D).,the'pressure Ho-at that flow can be,deternred:Knowingthese two 
,, I' -1.,,,, ' .4,1 \ r,g, WI' w..t." '40'1W .-.3,2.k.5,Ez':A4NYV', '7477 

on the pumpctuyealong'with Hiekas,described atoife,lauafthe fmuepoiconverter to 
04 . . - 4\ A,. :.2, ... '.',.. .4f,,,..e-- ,r-m4P.,!- - ,.,, :,.' ,1., Y--- ...,,. ,...,,.. ,. 
calculate the reference point B and thus to plot the:control curve which will alsdindude theSyStem 

design Working'POint A. E-00,.-- .4,4 ?,,,.. ,.: . , , 
. "A4>:4- 4 - 

tfr 

; -'34,g 

HM 
P22-88 444 

tt H ESIG ; .` 
" Set 

D N 
pOhlt , 

H (head) 

4 ' 

, ck- 

' 

' , "<fe. - 
- 

',, 

' H mIN 

Control Curve 

< 

pP2222.84-831 

P22-87 
DESIGN RATED CI (ft 
P22-89 P22-90 

ow) 

° , ,, 

, ' 

, '"-"-4,, 4' ,";,:i4,11,Szl,:, 4 "644 4364 

[0] * Disabled 

D 
B 

A c 

I / 

I I 

- it* 

Disabled [(11 Work Point Calculation not active. To be used if speed at design point is known (see 

table above). 

A ." - ,; Enabled 11J: Work Point Calculation Is active;Enabling:thiS 'Para-meter, allows:the "63lcUlatIon of the 

-4,. "4 ' ' unknowinSysteM;DeSigh Working .:-Point '?if' 50/60 Hz, speeds froiri ?the mputdata 'Set in 
, - 1 \'".4..4.. ,-; ......' ,..p---.....k.,. - _, , . ,.:0,N.s.zu... r .-? -.?,..., 

-.14,y44 ..'"''' ,°',' °°P7.4a44s qAW4410V ,*,\ VN' 
*4,22-833Speed at Na-rlow [RPM] par.422-84,,Sp4eed at Nctllow, [bid pa22-8ZLPreisimat No-Flow 
eqk.74V .4 &4',` v'.'il , ' - .' ' , , A.4A'kks ''4.: .."04,'$`,1. AW;-.44.3 .- .t. ":(,`,1,:i`, ,par:422881),ressia: tsapptectSpeelloar2249 199ybatpysign r.paarid:par4Vflort 

7, ,':,. 
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VLr AQUA Drive 
Operating Instructions 8. How to programme the frequency converter 

22-84 Speed at No-Flow [Hz] 
Range: 

'5,8;9 

Function: 
Regotutio'n 0'033 

" 

4 ; 'The speed of the motor at which flow has effectively stopped and minimum pressure HMXN is achieved' 

7';"-': should be enieiedwewiefii:Afternatkely, the speed in RPM can be entemid 

t 
22-83.Speed 

a liO-Ilkn,.,:lRPHJOithasArn,aeooecljo Lisa;liz I par.p;p2tiotxt,r_,Speecilinglr,ntoar. 

32746 alSo,be uied?Closilig thelyalvesOraihiCirigtheSPeed 

rillYgintrkmpr:isggifICita,laChieveci "1. 

I - a 

Range: 

1506: 'OW 4par:22183i6006ORPM 

; 

Function: 
. Resolution 1,ItPt4t, ,?7,1'; ,-.,',,,-,3 ,- 1,...< .," 54? ,"'' 

, 
-'.' '' '':'')':: "'-'-';''''1',.. 4-'4; 4', , 

""X".''' - k - 7'' , . ,;,t; ;1: . .i.- ,. ,. ''' ' e - ,,; -r: ".f, - ,.. ; - 5 -,- 14., 

Only visible When pat:. 22-82:Work Point Calculation Is see,to:DIsabkThe speicl of the-motor at 

41`ch'pie'S'istm Oa"; Working Point is achie,iWsli6Ufdrhe entered here in'RPM'Aiertilti viii t " r 

;; the speed in Hz can be entered in par. 22-86 ;spew at Desigy Point [Hz) If it has peen decided to - - e 
use RPM in par. 0-02 Motor Speed/ tinItthefir par. 22-83 Speed,at Aso-Flow should also be 

: s D . 

Range: Function: 

: - 

Range: 

HZ) "-; ' Resolution 0.033 Hz. ' 

Only visible when par. 22-82 Work Point Calculation is set to 01064 The speed of the motor at 

- - ' ., which the System Design Working Point is achieved should be entered herein Hz. Alternatively, the is 

, 1speedtn RPM can be entered in par. 22-85%Speed at Design Point [RPM). If it has been decided 

, use iiziripar:0-0,Motor Speer/LA then par. 22-83SpeedatNo-FroviiRM/stiould also be used. 

'0.000 N/A* (0.000'a 22-88 N/A] 

: - 

- 

a - 

Function: 
enter the pressure Hmiti corresponding to Speed atNo Flow in Reference/Feedbadctinits. 

y5a 

Range: Function: 

999999.498 [par. 22-87 - 999999.999 N/AI Enter; the,value corresponding to,the Pressure at Rated Speed, in Reference/Feedback Units. This: 

N/A* 
$ "value tan'be,deflped,using the pump datasheet ' 

a I 

Range: Function: 
,, r7 7 , '300.:4fl*''' (0- par. 22-85 'RPM), ' ' ' ,Resolution 't RPM. , , ,.','''' . 0 , 

, 

and 
, 3 

,i., ' ' ;4. ,'l ' ' The speed of the motor at which flow Is zero'and minimum pressure "HmiN is achieved should, be p 
" ' ' r" " /-1--/"/ - 7. entered here in RPM. Alternatively- , thespeed in Hz can be entered in 'par. 22-84 Speed a' t Nor-' Ho' v; 

, , tHzi. If it has been decided to use RPM in par. 0-02 Motor Speed linit.then, par. 22-85 Speed at ( - - f , ' , 
64 ' '.4,' ','" '6,4 4 4 DesIgn Point RPM shot'ild also be used Closing the valves and reditring the speed until minimum i 
; ," ' "", '%%4', ' ', , , x 

% '0, 1 : ,%' ;%pressiire HtItt4 is achieved will will`determinethis value. / ....o, ', , o., , , 

..........................aaa., .,.....6..........,. ,.... a,,.....,. Ar ./1..er ;...r. ,,,r .... 2., rrrgr a .., . r; r.v..4 per:, Zpjr.', " . .., 

II . - 

Range: Function: , r- -7 

0,000 1,14A*; [0.066;'-#999999.9W N/A],-o' Enter,the'value corresponding to flow at Rated Speed, This iiatue'can be defined using the pump) 

; 7 dataihet: , ; 
4 
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VLT® AQUA Drive 
8. How to programme the frequency converter Operating Instructions 

8.2.11. Timed Actions, 23-0* 

Use Timed Actions for actions needing to be performed on a daily or weekly basis, e.g. different references for working hours / non-working hours. Up 

to 10 Timed Actions can be programmed in the frequency converter. The Timed Action number is selected from the list when entering parameter group 

23-0* from the Local Control Panel. par. 23-00 ON Time- par. 23-04 Occurrence then refer to the selected limed Action number. Each Turned Action is 

divided into an ON time and an OFF time, in which two different actions may be performed. 

NB! 

The clock (parameter group 0-7*) must be correctly programmed for limed Actions to function correctly. 

NB! 

When mounting an Analog I/O MCB109 option card, a battery back up of the date and time is included. 

Ir 
Array [10] 

Range: 

0 N/A* [0 -0 N/A] 

s 

Arra [10] 

Option: 

Function: 
Sets the ON time fOr ttie Tirnd Action. 

NB! 

, The frequency =weir has no beck up of the dbck funitIon'and the set date/ 

time will reset to default (2000-01-01 00:00) after a power' down unless a Real 

Time Clock module with back up is Installed. In par. 0-79 Clock 'Fau/tit is possible 

to program' for a Warning in case clock has not been set property, e.g. after a 

power down. 

[0] * Disabled 

Function: 
_ Select the action during ON Time. See par. 13452SL trollerAction gfrclescriptions of the options. 

[1] No action 

[2] Select set-up 1 

L(3) Select set-up 2 

[4] Select set-up 3 

t5) Select set-up 4 

[10] Select preset ref 0 

[11] Select preset ref 1 

[12] Select preset ref 2 

[13] - Select preset ref 3 

[14] Select preset ref 4 

[IS] Select preset: 

[16] Select preset ref 6 

[17] Select preset ref 7 

[18] Select ramp 1 

i [19] ' Select reify 2 

[22] Run 
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VLT® AQUA Drive 
Operating Instructions 

1(23] Run reverse 

[24] Stop 

(26] DC Brake 

[27] Coast 

[28] Freeze output 

[29] Start timer 0 

fib] Stift' tinier 1 

[31] Start timer 2 

8. How to programme the frequency converter 

[32] Set digital out A low; 

[33] Set digital out B low 

Set',01;gital'OiitC 

[35] Set digital out D low 

I; [36] Set digital out E low 

[37] Set digital out F low 

(38]' k h611 ": 

[39] Set digital out B high 

set diaftal ott-C high " Pk 

[41] Set digital out D high 

, r 
' A ;`,.. " 

14211 .. :Set tiigitarotit'S,high 

[43] Set digital out F high 

Reset Counter A 

[61] Reset Counter B 

;N] Start TImera, 

[71] Start Timer 4 

7tf.1;r 
en 

..1 

[73] Start Timer 6 

[74] Stat11mr7t f , rrth ; 

Function: 
,Setittie,oFFtimeler , 

XI" , sr"; ,., 4 r,^ 

- ;IT; 

', r 4r ; ' -'` ' r r' - l ' ' . 7 ''' '':`';'-','' , ii, r c , 

The frequency converter has no'..back up of the clock functionand4e set date', 
- -,. 

4-'1, bine'wIII reset tO"defaiilt (2060-61=01,66.00):after:a power '4orinunless a Real; 
,v,;... , , 4' ....',.; rr'i,',,, ? .4. -,4.,, / ,,,rr, ' r , 7 ,/ 

module with beck up Is installed: In par:-0;79 Clock eau Itit is,possible 

/to 'programlore Werriln6Incase dock- has notIbeep/set,prop,erlyfee,g. after,e). 

- 4'"/ ' 

II 

Array [10] 

Option: Function: 

[0] * Disabled 

- [It !rfN:oactIO 

[2] Select set-up 1 

[3] Select set-up 2 

Select the action during OFFTTIMe.,e7Wrdil.''S257L4r-Time. 7for'descripWris'"-of the 
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VLT® AQUA Drive 
8. How to programme the frequency converter Operating Instructions 

[4] Select set-up 3 

L [5] 

(10] 

Select set-up 4.. 

Select preset ref 0 

(11] Select preset ref 1 

[12] Select preset ref 2 

[13] Select preset ref,3 

[14] Select preset ref 4 

(15) Select:preset ref 5 
; . 

[16] Select preset ref 6 

Select Prjs' et ref 7, 

[18] Select ramp 1 

. - - ^z 
Ao Select' ramp 2 . 

[22] 

. (23112,y,', 

[24] 

Run 

-.Run'reverse 

Stop 

[26] 

[27] 

DC Brake 

Coast 

[28] 

[29] 

430] ' , 

Freeze output 

Start timer 0 

ugC Start timer 

Start timer 2 

g 

(31] 

' (321., " ,Set outlA,low 
' ^ 

[33] Set digital out B low 

rii-4]-7 Set 0031 out C low 

[35] Set digital out D low 

Set dal'oE'low-.;, , '1" 

[37] Set digital out F low 

.438] SetsfigitaliutA 
. 

[39] Set digital out B high 

Set digital out C high 

[41] Set digital out D high 

:Sdtigital;out ; 
[43] Set digital out F high 

Reset couriter A - 

' 
(60) 

[61] Reset Counter B 

tait'rtrrier 3" " '`" 

[71] Start Timer 4 

(7e; 
[73] 

StartTimer5; 

Start Timer 6 

:h 1 
, 

4741, Start TIMeni;,-%' , ' 
'"- 
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VLT® AQUA Drive 
Operating Instructions 21718. How to programme the frequency converter 

23-04 Occurrence 
Array [10] 

Option: 

All days 

Working days 

Non-working days 

Function: 
\ Select ,vhith'4day(s) . the Altned4, ACtionfapplies tci,.~Stiecifii .titorking/nOti-iiorkingldays in- pie. 

k....-,,,,,..-, ;.:,,,,., ..:., -,,,.... ..,.,,,-,..-,N,.. ..,....,-4,k__,,..., - -, 

tkii*:par'.:0-82,Adclitkipab Working': Days bric, par. 0-83\ Additional :Nop-Wcirktii4 
-, ""'-', -41,', *4 'N- ` - N. ',e- - , - 4"-' .\'` 4 ''' ''" ' 4 

,. 

4"' '4e."-.' '''' '''' ''''. ''''' ''''' 
' . 73-nai'd'''' ''''''''',.;:e:i'' ' ' ''''' . '4- ''''''''''. .;3' ., 35'., 't 2 ':-`:,:-';.,-;- :',..,,,,A, .--, _. ,\, :.:, ;, 

-- ''''.." ',-;"-, - ),-,\>-',:-:;;r:..`,;--;-';-- 2:.:^4,-, ,-.., .. '- ' ','-,,,,,,'-,-; -.:;,;',,,:'*,- -.-1,',,?, n,1`,..,:,;,, 

[4] Tuesday 

,AfiedneSdaY."IF 

[6] Thursday 

`3,.3 
' 3 ; ',";'= se.. '; k.."" 

4 °. 

Frida9:11: 

[8] Saturday 

" - 

,v,':Sunday ' - 

8.2.12. Water Application Functions, 29-** 

The group contains parameters used for monitoring water / wastewater applications. 

I - 

Option: 
[0] * Disabled 

[1] ' Enabled 

Function: 
Select Enabled to fill pipes at a user specified rate. 

Select Enabled to fill pipes with a user 'specified rate. 

,29,01 PlpeFilLSPeedIRPM] 
Range: Function: 
Speed Low [Speed Low Limit - Speed High Lim- Set the filling speed for filling horizontal pipe systems. The speed can be selected in Hz or RPM 

Limit* it] depending on the choices made in par. 4-11 / par. 4-13 (RPM) or in par. 4-12 / par. 4-14 (Hz). 

Range: 

. 
Function: 

Motor [Speed Low Limit - Speed High Lim- Set the filling speed for filling horizontal pipe systems. The speed can be selected in Hz or RPM 

Speed Low it] depending on the choices made in par. 4-11 / par. 4-13 (RPM) or in par. 4-12 / par. 4-14 (Hz). 

Limit* 

I- 

Range: 
Os* [0 - 3600 s] 

ii 

Function: 
Set the specified time for pipe filling of horizontal pipe systems. 

Range: Function: 
0.001 units/ [0.001 - 999999.999 units/s] Specifies the filling rate in units/second using the PI controller. Filling rate units are feedback units/ 

s* second. This function is used for filling-up vertical pipe systems but will be active when the filling- 

time has expired, no matter what , until the pipe fill-set-point set in par. 29-05 is reached. 
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I IP 

VLT® AQUA Drive 
Operating Instructions 

Range: Function: 
o s* [0 - 999999,999 s] Spedfies the Filled Set-point at which the Pipe Fill Function will be disabled and the PID controller 

will take control. This function can be used both for horizontal and vertical pipe systems. 

8.3. Parameter Options 

8.3.1. Default settings 

Changes during operation: 

"TRUE" means that the parameter can be changed while the frequency converter is in operation and "FALSE" means that the frequency converter must 

be stopped before a change can be made. 

4-Set-uo: 

'All set-up': the parameter can be set individually in each of the four set-ups, i. e. one single parameter can have four different data values. 

'1 set-up': data value will be the same in all set-ups. 

SR: 

Size related 

N/A: 

No default value available. 

Conversion index: 

This number refers to a conversion figure used when writing or reading by means of a frequency converter. 

Cony. index 100 67 6 5 4 3 2 1 

-1 -2 -3 -4 Cony. factor 1 1/60 1000000 100000 10000 1000 100 10 1 

I I I 

I I 0.1 0.01 0.001 0.0 001 I I 1 
0.00001 I -6 0.00001 0.000001 

Dataipe 
2 

3 

Description Type 
Int& 
Int16 

II 1MP:8 
Integer 16 

9 Integer 32 :ION 
5 Unsigned 8 

Urisigned16 
Uint8 
tfint16 

Unsigned 32 Unt32 
ViSibiffStrinti :- ..:', _ 17_, , VisStr 

33 
' 

Normalized value 2 bytes N2 
i.35 , St sequencesit16 booleanyadablei 7 
54 Time difference w/o date TimD 
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9. Troubleshootin 

9.1. Alarms and warnings 

A warning or an alarm is signalled by the relevant LED on the front of the frequency converter and indicated by a code on the display. 

A warning remains active until its cause is no longer present. Under certain circumstances operation of the motor may still be continued. Warning messages 

may be critical, but are not necessarily so. 

In the event of an alarm, the frequency converter will have tripped. Alarms must be reset to restart operation once their cause has been rectified. 

This may be done in four ways: 

1. By using the [RESET] control button on the LCP control panel. 

2. Via a digital input with the "Reset" function. 

3. Via serial communication/optional fieldbus. 

_ 4. _ By resetting automatically using the [Auto Reset] function, which is a default setting for VLT AQUA Drive. see pat._14-20 Reset Mode in VLT 

AQUA Drive Programming Guide 

NB! 

After a manual reset using the [RESET] button on the LCP, the [AUTO ON] or [HAND ON] button must be pressed to restart the motor. 

If an alarm cannot be reset, the reason may be that its cause has not been rectified, or the alarm is trip-locked (see also table on following page). 

Alarms that are trip-locked offer additional protection, means that the mains supply must be switched off before the alarm can be reset. After being 

switched back on, the frequency converter is no longer blocked and may be reset as described above once the cause has been rectified. 

Alarms that are not trip-locked can also be reset using the automatic reset function in parameter 14-20 (Warning: automatic wake-up is possible!) 

If a warning and alarm is marked against a code in the table on the following page, this means that either a warning occurs before an alarm, or it can 

be specified whether it is a warning or an alarm that is to be displayed for a given fault. 

This is possible, for instance, in parameter 1-90 Motor Thermal Protection. After an alarm or trip, the motor carries on coasting, and the alarm and warning 

flash on the frequency converter. Once the problem has been rectified, only the alarm continues flashing. 

MG.20.1,15.02 VLT''' is a registered Danfoss trademark 
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No. Description Warning Alarm/Trip 

. 
(X) 

(X) 

Alarm/Trip Lock 

(X) 

Parameter Reference 

6-01 - 2 

4 

_10 Volts'Itiik 
Live zero error 
flo,rnotor,, 
Mains phase i 

(X) 

(x) 14-12 

6 

8 

Dclink voltage high 
DC link voltage lo,..., 

DC-703: eryoltage_ 
DC under voltage 

X 

.. Inserter overloaded 
10 Motor ETR over temperature (X) (X) 1-90 

Ell,__ Motor therptistor over temperature (X) (X)_ 1-90 
12 Torque limit 

[18_ Over Current 
14 Earth fault 
15 Hardware mesh Task 
16 Short Circuit x 

,17 Control Wad timeout (X) (X) 8-0-4 

25 Brake resistor short-circuited X 

lje, Brake; ieSigtOr p,owerjimit (X) (X) 2-13 

27 Brake chopper short-circuited X X 

26 Brake Check (X) (X) 2-15 

29 Power board over temp X X X 

30 tlitorphiie U missing (X) (X) (X) 4-58 

3I Motor phase V missing (X) (X) (X) 4-58 

32 Motor phase W missing (X) (X) (X) 4-58 

33 Inrush fault X X 

34 Fieldbuscommunication fault 
38 Internal fault 
47 24 y supPly Joy_ 
48 1.8 V supply low 
i50 AA calibratiorRalled 
51 AMA check Umm and 1-,,, 
52 AMAlow liy9n 

53 AMA motor too big 
54 AMA niptur,tqo Sinall 
55 AMA parameter out of range 
$,., AMA interrirpfeditiV user 
57 AMA timeout 

'58 AMA internal fault x 
59 Current limit X 

;61 Tracking Error (X) (X) 4-30 

62 Output Frequency at Maximum Limit X 

lfii,_ VslikageAmit 
65 Control Board Over-temperature 
1,66_ FieCgink tempe ra tu re Low 
67 Option Configuration has Changed 
68 5017:5top ACtimat ed 

80 Drive Initialised to Default Value X 

Table 9.1: Alarm/Warning code list 

(X) Dependent on parameter 

CFO indication 
arning yell& ...:. 

Alarm flashing red 
Trip locked yellow agd..red 
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Alarm Word and Extended Status Word 
hitt 
0 

Hex '...'., k.--..," Aliiii1W6fd _Mi.-M*04/0hr EirtinilicliStitiiiliViird ' .1 

00000001 1 Brake Check 
Pwr. Card Temp__ 

Brake Check 
- - -..,--.-----, 
Four. Cardifernp - 

Ramping 
AMAI:Eriiiiiirici ET 

2 

00000002.<'..: 
00000004 4 Ea rth Fault Earth Fault _Ctri .CariiiTeinp 

Start CW/CCW 
.=,';SloWDOWti L . 

4 
00000008 8 CtriCartliTenip 
00000010 16 Ctrl. Word TO Chi. Word TO 

.....i 
Catch Up 
Feedtikk l-liqh -] [5____ 

6 
.00000026______ 

00000040 
32 Over Culierit Over Ciiiiiiit 
64 Torque Limit Torque Limit Feedback Low 

17 00000080 128 Motor Th Over. Motor Th Over 
Motor EiR Over 

Oiltrittrattfetit3High 
0 ut Current Low 8 00000100 256 Motor DTP Over 

10 
00000200 
00000400 

512 
1024 
2043 
4096 

Inverter Overld. 
DC under Volt 
DC over Volt 
Short Circuit 

Inverter Overld. 
DC under Volt 
DC over Volt 

Output Freql_High_ 
Output Frecaow 
Brake Check.OK ill_ 

12 

,,[13_ .. 

14 

00000800 
00001000 DC Voltage Low Braking Max 
00002000 _ 

00004000 
8192 
16384 

Inrush Fault 
Karns ph. Loss 

DC Voltage High 
Mains ph. Loss 
No'Motor 
Live Zero Error 

Braking 
Out of Speed Range 
OVC Active- ris 

16 

00008100 
00010000 

_32768_ 
65536 

AMA NofON 
Live Zero Error 

17_ 
18 

00020000 
00040000 

1310721_ 
262144 

Internal Fault 
Brake Overload 

-10 ..Low 
Brake Overload 

'19_ 
20 

00080000 
00100000 

524288 
1048576 

ti .p.tia"se _Loss 

V phase Loss 
Brake Resistor 
Brake IGBT 

[21 
22 

00200000 
00400000 

2097152 
4194304 

W ptlase.Loss 
Fieldbus Fault 

Speed P.011. 
Fieldbus Fault 

;23 
24 

.00000000. 
01000000 

8388608 
16777216 

.,. 
24 -V.Supptylow:, 
Mains Failure 

24V Supply Low 
mains Failure 

25. 
26 

02910.00-0 
04000000 

33554432 
67108864 

1.8yiSiiiiPly, Low 
Brake Resistor 
Brake IGBT 
Option Change 

Curcent,licnit 
Low Temp 
Voltage Limit 
Unused 

27 

28 
03000000 
10000000 

13121.28 
268435456 

29 
30 

20000000 
40000000 

536370912 
1073741824 

Dove Initialised 
Safe Stop 

Unused 
Unused 

Table 9.2: Description of Alarm Word, Warning Word and Extended Status Word 

The alarm words, warning words and extended status words can be read out via serial bus or optional fieldbus for diagnosis. See also par. 16-90, 16-92 

and 16-94. 

9.1.1. Fault messages 

WARNING 1, 10 Volts low: 

The 10 V voltage from terminal 50 on the control card is below 10 V. 

Remove some of the load from terminal 50, as the 10 V supply is over- 

loaded. Max. 15 mA or minimum 590 Q. 

WARNING/ALARM 2, Live zero error: 

The signal on terminal 53 or 54 is less than 50% of the value set in par. 

6-10 Terminal 53 Low Voltage, par. 6-12 Terminal 53 Low Current, par. 

6-20 Terminal 54 Low Voltage, or par. 6-22 Terminal 54 Low Current 

respectively. 

WARNING/ALARM 3, No motor: 

No motor has been connected to the output of the frequency converter. 

WARNING/ALARM 4, Mains phase loss: 

A phase is missing on the supply side, or the mains voltage imbalance is 

too high. 

This message also appears in case of a fault in the input rectifier on the 

frequency converter. 

Check the supply voltage and supply currents to the frequency converter. 

WARNING 5, DC link voltage high: 

The intermediate circuit voltage (DC) is higher than the over-voltage limit 

of the control system. The frequency converter is still active. 

WARNING 6, DC link voltage low: 

The intermediate circuit voltage (DC) is below the undervoltage limit of 

the control system. The frequency converter is still active. 

WARNING/ALARM 7, DC over voltage: 

If the intermediate circuit voltage exceeds the limit, the frequency con- 

verter trips after a time. 

Possible corrections: 

Select Over Voltage Control function in par. 2-17 Over-volt- 

age Control 

Connect a brake resistor 

Extend the ramp time 

Activate functions in par. 2-10 Brake Function 

Increase par. 14-26 Trip Delay at Inverter Fault 

Selecting OVC function will extend the ramp times. 

Alarm /warning limits. 
Voltage Range '-,, 3 x 200-240 VAC 3 x,3807500 V .,,C, '' "//% , ViVDC1 ' ' " rvocl,%,,, 
Undervoltage 185 373 

F/OWgewarning low 205 410 
Voltage warning h!gh (w/o 390!405 010M40 
brake - w/brake) 

Lpvervotage 410 855 
The voltages stated are the intermediate circuit voltage of the fre- 
quency converter with a tolerance of ± 5 %. The corresponding 
mains voltage is the intermediate circuit voltage (DC-link) divided 
by 1.35 
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9. Troubleshooting 

WARNING/ALARM 8, DC under voltage: 

If the intermediate circuit voltage (DC) drops below the 'voltage warning 

low" limit (see table above), the frequency converter checks if 24 V back- 

up supply is connected. 

If no 24 V backup supply is connected, the frequency converter trips after 

a given time depending on the unit. 

To check whether the supply voltage matches the frequency converter, 

see 3.1 General Speaficadon.s 

WARNING/ALARM 9, Inverter overloaded: 

The frequency converter is about to cut out because of an overload (too 

high current for too long). The counter for electronic, thermal inverter 

protection gives a warning at 98% and trips at 100%, while giving an 

alarm. You cannot reset the frequency converter until the counter is be- 

low 90%. 

The fault is that the frequency converter is overloaded by more than 

nominal current for too long. 

WARNING/ALARM 10, Motor ETR over temperature: 

According to the electronic thermal protection (ETR), the motor is too hot. 

You can choose if you want the frequency converter to give a warning or 

an alarm when the counter reaches 100% in par. 1-90 Motor Thermal 

Protection. The fault is that the motor is overloaded by more than nominal 

current for too long. Check that the motor par. 1-24 Motor Current's set 

correctly. 

WARNING/ALARM 11, Motor thermistor over temp: 

The thermistor or the thermistor connection is disconnected. You can 

choose if you want the frequency converter to give a warning or an alarm 

in par. 1-90 Motor Thermal Protection. Check that the thermistor is con- 

nected correctly between terminal 53 or 54 (analog voltage input) and 

terminal 50 (+ 10 Volts supply), or between terminal 18 or 19 (digital 

input PNP only) and terminal 50. If a KTY sensor is used, check for correct 

connection between terminal 54 and 55. 

WARNING/ALARM 12, Torque limit: 
The torque is higher than the value in par. 4-16 Torque Limit Motor 

Mode (in motor operation) or the torque is higher than the value in par. 

4-17 Torque Limit Generator Mode (in regenerative operation). 

WARNING/ALARM 13, Over Current: 

The inverter peak current limit (approx. 200% of the rated current) is 

exceeded. The warning will last approx. 8-12 sec., then the frequency 

converter trips and issues an alarm. Turn off the frequency converter and 

check if the motor shaft can be turned and if the motor size matches the 

frequency converter. 

ALARM 14, Earth fault: 
There is a discharge from the output phases to earth, either in the cable 

between the frequency converter and the motor or in the motor itself. 

Turn off the frequency converter and remove the earth fault. 

ALARM 15, In-complete hardware: 

A fitted option is not handled by the present control board (hardware or 

software). 

ALARM 16, Short-circuit 
There is short-circuiting in the motor or on the motor terminals. 

Turn off the frequency converter and remove the short-circuit. 

WARNING/ALARM 17, Control word timeout: 
There is no communication to the frequency converter. 

The warning will only be active when par. 8-04 Control Timeout Func- 

don is NOT set to OFF 

144 

VLT® AQUA Drive 
Operating Instructions 

If par. 8-04 Control Timeout Function is set to Stop and Trip, a warning 

appears and the frequency converter ramps down to zero speed, while 

giving an alarm. 

par. 8-03 Control Timeout Time could possibly be increased. 

WARNING 22, Hoist Mech. Brake: 

Report value will show what kind it is. 

0 = The torque ref. was not reached before timeout 

1 = There was no brake feedback before timeout 

WARNING 23, Internal fans: 

External fans have failed due to defect hardware or fans not mounted. 

WARNING 24, External fan fault: 
The fan warning function is an extra protection function that checks if the 

fan is running / mounted. The fan warning can be disabled in par. 

14-53 Fan Monitor, [0] Disabled. 

WARNING 25, Brake resistor short-circuited: 

The brake resistor is monitored during operation. If it short-circuits, the 

brake function is disconnected and the warning appears. The frequency 

converter still works, but without the brake function. Turn off the fre- 

quency converter and replace the brake resistor (see par. 

2-15 Brake Check). 

ALARM/WARNING 26, Brake resistor power limit: 
The power transmitted to the brake resistor is calculated as a percentage, 

as a mean value over the last 120 s, on the basis of the resistance value 

of the brake resistor (par. 2-11 Brake Resistor (ohm)) and the intermedi- 

ate circuit voltage. The warning is active when the dissipated braking 

power is higher than 90%. If Trip [2] has been selected in par. 

2-13 Brake Power Monitoring, the frequency converter cuts out and is- 

sues this alarm, when the dissipated braking power is higher than 100%. 

WARNING/ALARM 27, Brake chopper fault: 
The brake transistor is monitored during operation and if it short-circuits, 

the brake function disconnects and the warning comes up. The frequency 

converter is still able to run, but since the brake transistor has short- 

circuited, substantial power is transmitted to the brake resistor, even if it 

is inactive. 

Turn off the frequency converter and remove the brake resistor. 

Warning: There is a risk of substantial power being 

transmitted to the brake resistor if the brake transistor 

is short-circuited. 

ALARM /WARNING 28, Brake check failed: 
Brake resistor fault: the brake resistor is not connected/working. 

WARNING/ALARM 29, Drive over temperature: 
If the enclosure IsIPOO, IP20 /Nemal or IP21/TYPE 1, the cut-out tem- 

perature of the heat-sink is 95 °C ±5 °C. The temperature fault cannot 

be reset, until the temperature of the heatsink is below 70 °C. 

The fault could be: 

Ambient temperature too high 

Too long motor cable 

ALARM 30, Motor phase U missing: 

Motor phase U between the frequency converter and the motor is miss- 

ing. 

Turn off the frequency converter and check motor phase U. 
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ALARM 31, Motor phase V missing: 
Motor phase V between the frequency converter and the motor is missing. 

Turn off the frequency converter and check motor phase V. 

ALARM 32, Motor phase W missing: 
Motor phase W between the frequency converter and the motor is miss- 

ing. 

Turn off the frequency converter and check motor phase W. 

ALARM 33, Inrush fault 
Too many powerups have occured within a short time period. See the 

chapter General Specifications for the allowed number of power-ups 

within one minute. 

WARNING/ALARM 34, Fieldbus communication fault: 
The fieldbus on the communication option card is not working. 

WARNING /ALARM 36, Mains failure: 

This warning /alarm is only active if the supply voltage to the frequency 

converter is lost and parameter 14-10 is NOT set to OFF. Possible cor- 

rection: check the fuses to the frequency converter 

WARNING/ALARM 37, Phase Imbalance: 
There is a current imbalance between the power units. 

ALARM 38, Internal fault 
Contact your local Danfoss supplier. 

ALARM 39, Heatsink Sensor: 

No feedback from the heatsink sensor. 

WARNING 40, Overload of Digital Output Terminal 27 

Check the load connected to terminal 27 or remove short-drcuit connec- 

tion. Check parameters 5-00 and 5-01. 

WARNING 41, Overload of Digital Output Terminal 29: 

Check the load connected to terminal 29 or remove short-circuit connec- 

tion. Check parameters 5-00 and 5-02. 

WARNING 42, Overload of Digital Output On X30/6 : 

Check the load connected to X30/6 or remove short-circuit connection. 

Check parameter 5-32. 

WARNING 42, Overload of Digital Output On X30/7 : 

Check the load connected to X30/7 or remove short-circuit connection. 

Check parameter 5-33. 

ALARM 46, Pwr. card supply: 

The supply on the power card is out of range. 

WARNING 47, 24 V supply low: 

The external 24 V DC backup power supply may be overloaded, otherwise 

contact your Danfoss supplier. 

ALARM 48, 1.8 V supply low: 

Contact your Danfoss supplier. 

WARNING 49, Speed limit: 
The speed has been limited by range in par. 4-11 Motor Speed Low Limit 

[RPM and par. 4-13 Motor Speed High Limit [RPM 

ALARM 50, AMA calibration failed: 

Contact your Danfoss supplier. 

ALARM 51, AMA check Unom and Inom: 

The setting of motor voltage, motor current, and motor power is pre- 

sumably wrong. Check the settings. 

ALARM 52, AMA low Inom: 

The motor current is too low. Check the settings. 

9. Troubleshooting 

ALARM 53, AMA motor too big: 

The motor is too big for the AMA to be carried out. 

ALARM 54, AMA motor too small: 

The motor is too small for the AMA to be carried out. 

ALARM 55, AMA par. out of range: 

The par. values found from the motor are outside acceptable range. 

ALARM 56, AMA interrupted by user: 

The AMA has been interrupted by the user. 

ALARM 57, AMA timeout: 
Try to start the AMA again a number of times, until the AMA is carried 

out. Please note that repeated runs may heat the motor to a level where 

the resistance Rs and Rr are increased. In most cases, however, this is 

not critical. 

WARNING/ALARM 58, AMA internal fault 
Contact your Danfoss supplier. 

WARNING 59, Current limit: 
The current is higher than the value in par. 4-18 Current Lin& 

WARNING 60, External Interlock: 
External Interlock has been activated. To resume normal operation, apply 

24 VDC to the terminal programmed for External Interlock and reset the 

frequency converter (via Bus, Digital I/O or by pressing [Reset]). 

WARNING/ALARM 61, Tracking Error: 

Tracking error. Contact your supplier. 

WARNING 62, Output Frequency at Maximum Limit: 

The output frequency is limited by the value set in par. 4-19 Max Output 

Frequency 

WARNING 64, Voltage Limit: 

The load and speed combination demands a motor voltage higher than 

the actual DC link voltage. 

WARNING/ALARM/TRIP 65, Control Card Over Temperature: 

Control card over temperature: The cut-out temperature of the control 

card is 80° C. 

WARNING 66, Heatsink Temperature Low: 

The heat sink temperature is measured as 0° C. This could indicate that 

the temperature sensor is defective and thus the fan speed is increased 

to the maximum in case the power part or control card is very hot. 

If the temperature is below 15° C the warning will be present. 

ALARM 67, Option Configuration has Changed: 

One or more options has either been added or removed since the last 

power-down. 

ALARM 68, Safe Stop: 

Safe Stop has been activated. To resume normal operation, apply 24 VDC 

to terminal 37 then send a Reset signal (via Bus, Digital I/O or by pressing 

[Reset]). 

ALARM 69, Pwr. Card Temp: 

Power card over temperature. 

ALARM 70, Illegal Frequency Converter Configuration: 

Actual combination of control board and power board is illegal. 

ALARM 90, Feedback Mon.: 

ALARM 91, Analogue Input 54 Wrong Settings: 

Switch 5202 has to be set in position OFF (voltage input), when a KTY 

sensor is connected to the analogue input terminal 54. 
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9. Troubleshooting 

ALARM 92, No Flow: 

A no load situation has been detected for the system. See parameter 

group 22-2*. 

ALARM 93, Dry Pump: 

A no flow situation and high speed indicates that the pump has run dry. 

See parameter group 22-2* 

ALARM 94, End of Curve: 

Feed back stays lower than the set point, which may be indicates a leak- 

age in the pipe system. See parameter group 22-5* 

ALARM 95, Broken Belt: 

Torque is below the torque level set for no load Indicating a broken belt. 

See parameter group 22-6* 

ALARM 96, Start Delayed: 

Start of the motor has been delayed due to short cycle protection is ac- 

tive. See parameter group 22-7*. 

ALARM 250, New Spare Part: 

The power or Switch Mode Power Supply has been exchanged. The fre- 

quency converter type code must be restored in the EEPROM. Select the 

correct type code in Par 14-23 according to the label on unit. Remember 

to select 'Save to EEPROM' to complete. 

ALARM 251, New Type Code: 

The frequency converter has got a new type code. 
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10. Specifications 
VLT® AQUA Drive 

Operating Instructions 
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VLT® AQUA Drive 
Operating Instructions 

Protection and Features: 

10. Specifications 

Electronic thermal motor protection against overload. 

Temperature monitoring of the heatsink ensures that the frequency converter trips if the temperature reaches 95 °C t 5°C. An overload tem- 

perature cannot be reset until the temperature of the heatsink is below 70 °C f 5°C (Guideline - these temperatures may vary for different 

power sizes, enclosures etc.). The frequency converter has an auto derating function to avoid its heatsink reaching 95 deg C. 

The frequency converter is protected against short-circuits on motor terminals U, V, W. 

If a mains phase is missing, the frequency converter trips or issues a warning (depending on the load). 

Monitoring of the intermediate circuit voltage ensures that the frequency converter trips if the intermediate circuit voltage is too low or too high. 

The frequency converter is protected against earth faults on motor terminals U, V, W. 

Mains supply (L1, L2,13): 

Supply voltage 

Supply voltage 

Supply frequency 

Max. imbalance temporary between mains phases 

True Power Factor (A) 

Displacement Power Factor (cow)) near unity 

Switching on input supply Ll, L2, 13 (power-ups) 5 endosure type A 

Switching on input supply LI, 12, 13 (power-ups) a endosure type B, C 

380-480 V ±10% 

525-690 V ±10% 

50/60 Hz 

3.0 % of rated supply voltage 

k 0.9 nominal at rated load 

(> 0.98) 

maximum 2 times/min. 

maximum 1 time/min. 

Environment according to EN60664-1 overvoltage category III/pollution degree 2 

The unit Is suitable for use on a circuit capable of delivering not more than 100.000 RMS symmebical Amperes. 500/600/690 V maximum. 

Motor output (U, V, W): 

Output voltage 

Output frequency 

Switching on output 

Ramp times 

Torque characteristics: 

0 - 100% of supply voltage 

0- 1000 Hz 

Unlimited 

1 - 3600 sec. 

Starting torque (Constant torque) 

Starting torque 

Overload torque (Constant torque) 

*Percentage relates to VLT AQUA Drtve's nominal torque. 

Cable lengths and cross sections: 

maximum 110% for 1 min.* 

maximum 135% up to 0.5 sec.* 

maximum 1100/0 for 1 min.* 

Max. motor cable length, screened/armoured 

Max. motor cable length, unscreened/unarmoured 

Max. cross section to motor, mains, load sharing and brake * 

Maximum cross section to control terminals, rigid wire 

Maximum cross section to control terminals, flexible cable 

Maximum cross section to control terminals, cable with endosed core 

Minimum cross section to control terminals 

* See Mains Supply tables for more information! 

Control card, RS-485 serial communication: 

VLT AQUA Drive: 150 m 

VLT AQUA Drive: 300 m 

1.5 mm2/16 AWG (2 x 0.75 mm2) 

1 mm2/18 AWG 

0.5 mm2/20 AWG 

0.25 mm2 

Terminal number 

Terminal number 61 

68 (P,TX+, RX+), 69 (N,TX-, RX-) 

Common for terminals 68 and 69 

The RS-485 serial communication &cult is &lc-Ilona* separated from other central circuits and galvanically isolated from the supply voltage (PELV). 
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10. Specifications 

Digital inputs: 

VLT® AQUA Drive 
Operating Instructions 

Programmable digital inputs 4 (6) 

Terminal number 18, 19, 271), 29, 32, 33, 

Logic PNP or NPN 

Voltage level 0 -24VDC 
Voltage level, logic'O' PNP < 5 V DC 

Voltage level, logic'1' PNP > 10 V DC 

Voltage level, logic '0' NPN > 19 V DC 

Voltage level, logic '1' NPN < 14 V DC 

Maximum voltage on input 28 V DC 

Input resistance, i approx. 4 IQ 

All digital Inputs are galvanically Isolated from the supply voltage (PELIO and other high-voltage terminals 

1) Terminals 27 and 29 can also be programmed as output. 

Digital output: 

Programmable digital/pulse outputs 

Terminal number 

Voltage level at digital/frequency output 

Max. output current (sink or source) 

Max. load at frequency output 

Max. capacitive load at frequency output 

Minimum output frequency at frequency output 

Maximum output frequency at frequency output 

Accuracy of frequency output 

Resolution of frequency outputs 

1) Terminal 27 and 29 can also be programmed as Input. 

The digital output Is galvankalty isolated from the supply voltage (Pa i9 and other high-voltage terminals 

Analog inputs: 

2 

27, 291) 

0 - 24 V 

40 mA 

1k(2 

10 nF 

0 Hz 

32 kHz 

Max. error: 0.1 % of full scale 

12 bit 

Number of analog inputs 

Terminal number 

Modes 

Mode select 

Voltage mode 

Voltage level 

Input resistance, Ri 

Max. voltage 

Current mode 

Current level 

Input resistance, Ri 

Max. current 

Resolution for analog inputs 

Accuracy of analog inputs 

Bandwidth 

The analog inputs are galvanically isolated from the supply voltage (PEL i9 and other high-voltage terminals 

158 MG.20.M5,02 - VL1-0 is a registered Danfoss trademark 

2 

53, 54 

Voltage or current 

Switch S201 and switch 5202 

Switch 5201/switch S202 = OFF (U) 

: 0 to + 10 V (scaleable) 

approx. 10 IQ 

± 20 V 

Switch S201/switch S202 = ON (I) 

0/4 to 20 mA (scaleable) 

approx. 200 

30 mA 

10 bit (+ sign) 

Max. error 0.5% of full scale 

: 200 Hz 
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VLT® AQUA Drive 
Operating Instructions 10. Specifications 

Analog output: 

Number of programmable analog outputs 

Terminal number 

Current range at analog output 

Max. resistor load to common at analog output 

Accuracy on analog output 

Resolution on analog output 

The analog output 8' galvanicaly hrolatect fmm the supply voltage (PEL and other high-voltage temrInals 

Control card, 24 V DC output: 

1 

42 

0/4 - 20 mA 

500 Q 

Max. error: 0.8 0/0 of full scale 

8 bit 

Terminal number 12, 13 

Max. load : 200 mA 

The 14 V DC suppy is galvanically Isolated from the supply voltage (PELIO, but has the same potential as the analog and digital Inputs and outputs. 

Relay outputs: 

Programmable relay outputs 

Relay 01 Terminal number 

Max. terminal load (AC-1)1) on 1-3 (NC), 1-2 (NO) (Resistive load) 

Max. terminal load (AC-15)1) (Inductive load @ cosq) 0.4) 

Max. terminal load (DC-1)1) on 1-2 (NO), 1-3 (NC) (Resistive load) 

Max. terminal load (DC-13)1) (Inductive load) 

Relay 02 Terminal number 

Max. terminal load (AC-1)1) on 4-5 (NO) (Resistive load)2)3) 

Max. terminal load (AC -15)') on 4-5 (NO) (Inductive load @ cowl 0.4) 

Max. terminal load (DC-1)1) on 4-5 (NO) (Resistive load) 

Max. terminal load (DC-13)1) on 4-5 (NO) (Inductive load) 

Max. terminal load (AC-1)1) on 4-6 (NC) (Resistive load) 

Max. terminal load (AC -15)') on 4-6 (NC) (Inductive load @ cosp 0.4) 

Max. terminal load (DC-1)1) on 4-6 (NC) (Resistive load) 

Max. terminal load (DC -13)') on 4-6 (NC) (Inductive load) 

Min. terminal load on 1-3 (NC), 1-2 (NO), 4-6 (NC), 4-5 (NO) 

Environment according to EN 60664-1 

1) IEC 60947 part 4 and 5 
The relay contacts are galvanically isolate from the rest of the circuit by reinforced isolation (Pall. 
2) Overvoltage Category II 
3) (IL applications 300 V AC 2A 

Control card, 10 V DC output: 

2 

1-3 (break), 1-2 (make) 

240 V AC, 2 A 

240 V AC, 0.2 A 

60 V DC, 1A 

24 V DC, 0.1A 

4-6 (break), 4-5 (make) 

400 V AC, 2 A 

240 V AC, 0.2 A 

80 V DC, 2 A 

24 V DC, 0.1A 

240 V AC, 2 A 

240 V AC, 0.2A 

50 V DC, 2 A 

24 V DC, 0.1 A 

24 V DC 10 mA, 24 V AC 20 mA 

overvoltage category III/pollution degree 2 

Terminal number 50 

Output voltage 10.5 V ±0.5 V 

Max. load 25 mA 

The 10 V DC supp4 'Is galvanicaly isolated (min the suppy voltage (PELV) and other high-voltage terminals 
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10. Specifications 

Control characteristics: 

VLT® AQUA Drive 
Operating Instructions 

Resolution of output frequency at 0 - 1000 Hz 

System response time (terminals 18, 19, 27, 29, 32, 33) 

Speed control range (open loop) 

Speed accuracy (open loop) 

All control characteristics are based on a 4-pole asynchronous motor 

Surroundings: 

: +/- 0.003 Hz 

: s 2 ms 

1:100 of synchronous speed 

30 - 4000 rpm: Maximum error of ±8 rpm 

Endosure type A 

Enclosure type B1 /B2 

Endosure type B3/B4 

Enclosure type C1 /C2 

Enclosure type C3/C4 

Enclosure type D1 /D2/E1 

Enclosure type D3/D4/E2 

Enclosure kit available s enclosure type A 

Vibration test 

Max. relative humidity 

Aggressive environment (IEC 721-3-3), uncoated 

Aggressive environment (IEC 721-3-3), coated 

Test method according to IEC 60068-2-43 H2S (10 days) 

Ambient temperature 

Derabng for high ambient temperature, see section on spedal conditions 

Minimum ambient temperature during full-scale operation 

Minimum ambient temperature at reduced performance 

Temperature during storage/transport 

Maximum altitude above sea level without derating 

Maximum altitude above sea level with derating 

Dealing for high altitude, see section on special conditions 

EMC standards, Emission 

EMC standards, Immunity 

See section on special conditions 

Control card performance: 

IP 20/Chassis, IP 211d/Type 1, IP55/Type12, IP 66 

IP 21/Type 1, IP55/Type12, IP 66 

IP20/Chassis 

IP 21/Type 1, IP55/Type 12, IP66 

IP20/Chassis 

IP21/Type 1, IP54/Type12 

IPOO/Chassis 

IP21/TYPE 1/IP 4X top 

1.0 g 

5% - 95%(IEC 721-3-3; Class 3K3 (non-condensing) during operation 

class 3C2 

class 30 

Max. 50 °C 

0 °C 

- 10 °C 

-25 - +65/70 °C 

1000 m 

3000 m 

EN 61800-3, EN 61000-6-3/4, EN 55011, IEC 61800-3 

EN 61800-3, EN 61000-6-1/2, 

EN 61000-4-2, EN 61000-4-3, EN 61000-4-4, EN 61000-4-5, EN 61000-4-6 

Scan interval 

Control card, USB serial communication: 

: 5 ms 

USB standard 

USB plug 

1.1 (Full speed) 

USB type B "device" plug 

Connection to PC is carried out via a standard host/device USB cable. 

The USB connection is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals. 

The USB connection is not galvanically isolated from protection earth. Use only isolated laptop/PC as connection to the USB connector 

on VLT AQUA Drive or an isolated USB cable/converter. 
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AQUA Drive 
Operating Instructions 

10.1.7. Efficiency 

10. Specifications 

Efficiency of the frequency converter (r) vi.r) 

The load on the frequency converter has little effect on its efficiency. In general, the efficiency is the same at the rated motor frequency firm, even if the 

motor supplies 100% of the rated shaft torque or only 75%, i.e. in case of part loads. 

This also means that the efficiency of the frequency converter does not change even if other U/f characteristics are chosen. 

However, the U/f characteristics influence the effidency of the motor. 

The efficiency dedines a little when the switching frequency is set to a value of above 5 kHz. The efficiency will also be slightly redUced if the mains 

voltage is 480 V, or if the motor cable is longer than 30 m. 

Efficiency of the motors (nMOTOR 

The efficiency of a motor connected to the frequency converter depends on magnetising level. In general, the effidency is just as good as with mains 

operation. The efficiency of the motor depends on the type of motor. 

In the range of 75-100% of the rated torque, the efficiency of the motor is practically constant, both when it is controlled by the frequency converter 

and when it runs directly on mains. 

In small motors, the influence from the characteristic on efficiency is marginal However, in motors from 11 kW and up, the advantages are significant. 

In general, the switching frequency does not affect the efficiency of small motors. Motors from 11 kW and up have their efficiency improved (1-2%). This 

is because the sine shape of the motor current is almost perfect at high switching frequency. 

Efficiency of the system (risysrEm ) 

To calculate the system efficiency, the efficiency of the frequency converter (nvo) is multiplied by the efficiency of the motor (gmar00: 

11SYSTEM) = 9 VLT X IIMOTOR 

10 

95 

90 

85 

80 

50 
175ZA08..,2 

75 100 
Load 

Based on the graph outlined above, it is possible to calculate the system efficiency at different speeds. 

The acoustic noise from the frequency converter comes from three sources: 

1. DC intermediate circuit coils. 

2. Integral fan. 

3. RFI filter choke. 

The typical values measured at a distance of 1 m from the unit: 

MG.20.M5.02 - is a registered Danfoss trademark 
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10. Specifications 
VLT® AQUA Drive 

Operating Instructions 

Enclosure At reduced fan speed (50%) [dBA] *** Full fan speed [dBA] 
A2 51 60 

I° 5 60 
AS 54 63 

[el. 67 
B2 58 70 

183_ 
B4 
Cl 52 62 
C2 55 65 

1.C.3, 

C4 

loi-+ D3 74 76 
D2+ D4 73 74 
Xit 2 * 73 74 

E1 /E2 At 82 83 

iT3iticiii;T80-4RiVAtiiiii:35tkW, 525,-660 Viit only} / 
jtereaullitg E14-E2 power sizes. - , - -.- ,4- 

!** Fo/P agE size,s;reducgd,fan $pgg0 is_at 87%, measuredat 200 v:...1: 

When a transistor in the inverter bridge switches, the voltage across the motor increases by a du/dt ratio depending on: 
the motor cable (type, cross-section, length screened or unscreened) 

inductance 

The natural induction causes an overshoot WEAK in the motor voltage before it stabilises itself at a level depending on the voltage in the intermediate 

circuit. The rise time and the peak voltage UpEAK affect the service life of the motor. If the peak voltage is too high, especially motors without phase coil 

insulation are affected. If the motor cable is short (a few metres), the rise time and peak voltage are lower. 

If the motor cable is long (100 m), the rise time and peak voltage are higher. 

In motors without phase insulation paper or other insulation reinforcement suitable for operation with voltage supply (such as a frequency converter), 

fit a du/dt filter or a sine-wave filter on the output of the frequency converter. 

162 MG.20.M5.02 - VL1 is a registered Danfoss trademark. 

Axis PlaceLarapinta SPS SP315 Electrical Switchboard OM Manual

Q-Pulse Id TMS775 Active 29/01/2014 Page 420 of 540



VLT® AQUA Drive 
Operating Instructions 

10.2. Special Conditions 

10.2.1. Purpose of derating 

Derating must be taken into account when using the frequency converter at low air pressure (heights), at low speeds, with long motor cables, cables 

with a large cross section or at high ambient temperature. The required action is described in this section. 

10. Specifications 

10.2.2. Derating for Ambient Temperature 

The average temperature (TAMS, AvG) measured over 24 hours must be at least 5 °C lower than the maximum allowed ambient temperature (TAmmAx). 

If the frequency converter is operated at high ambient temperatures, the continuous output current should be decreased. 

The derating depends on the switching pattern, which can be set to 60 AVM or SFAVM in parameter 14-00. 

A enclosures 

60 AVM - Pulse Width Modulation _ 

110% 
100% 

80% 

60% 

40% 

20% 

0 

lout [96] 

MEMBER= 
MENNEN-ENE 6 A1-A3 45C. AS 40C 

A1-A3 80C. AS 45C 
A1-A3 55C. A5 SCC 

tow [kHz/ 

0 2 4 6 8 10 12 14 18 
11PBANZ11.10 

Illustration 10.1: Derating of Iout for different Tama r.tAx for enclosure A, 

using 60 AVM 

_ SFAVM - Stator Frequency Asyncron Vector Modulation_ 

110% 
100% 

80% 

60% 

40% 

20% 

lout [%] 23 ommumm MERMEN.. 
INIMMENNE 

A1-A3 45C. AS 40C 
A1-A3 50C. AS 45C 
A1-A3 55C. AS 50C 

tow [kHz] 

0 2 4 a a 10 12 14 16 
130111.4.10.1.10 

Illustration 10.2: Derating of lout for different TAMS, MAX for enclosure A, 

using SFAVM 

In endosure A, the length of the motor cable has a relatively high impact on the recommended derating. Therefore, the recommended derating for an 

application with max. 10 m motor cable is also shown. 

110% 
100% 

80% 

BO% 

40% 

20% 

lout [ 94 

ISOM: mommon NMINEE Al -A3 45C, A5 4[C 
A1-A3 50C, AS 45C 
Al-A3 55C, AS 50C 

few [kHz] 

2 4 6 6 10 12 14 16 

13011.94.10 

Illustration 10.3: Derating of Iout for different TAME, MAX for enclosure A, 

using 60 AVM and maximum 10 m motor cable 

110% 
100% 

80% 

60% 

40% 

20% 

lout [%] 

NIMMENNE NM 
0 2 4 6 8 10 12 14 

A1-A3 45C, AS 40C 
Al-A3 KM, AS 45C 
A1-A3 SC. AS 50C 

few [kHz] 

16 

1306,1110.10 

Illustration 10.4: Derating of Tout for different TAMS, mu for endosure A, 

using SFAVM and maximum 10 m motor cable 
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10. Specifications 

B enclosures 

60 AVM - Pulse Width Modulation 

Illustration 10.5: Derating of Iout for different Tole, MAX for enclosure B, 

using 60 AVM in Normal torque mode (110% over torque) 

VLT® AQUA Drive 
Operating Instructions 

SFAVM - Stator Frequency Asyncron Vector Modulation 

lout [%] 
4NO 

110% 
100% 

80% 

60% 

40% 

20% 

0 

- Mau 
IIMUMMM 
MIMZ 45 C 

50°C 

- 55°C 

fsw IN 

0 2 4 6 8 10 12 14 18 

B1 
62 

Hz] 

1308A403.11 

Illustration 10.6: Derating of lout for different TAmB,mAx for enclosure B, 

using SFAVM in Normal torque mode (110% over torque) 

C enclosures 

Please note: For 90 kW in IP55 and IP66 the max. ambient temperature is 5° C lower. 

60 AVM - Pulse Width Modulation 

110% 
100% 

80% 

60% 

40% 

20% 

lout [%3 
NO 

LIEWME11 =MOM= 11 
-C1 & C2 

45 C 
50*C 
55.0 

fsw [kHz] 

0 2 4 6 8 10 12 14 16 
130.497.10 

Illustration 10.7: Derating of Iout for different TAME, f4AX for enclosure C, 

using 60 AVM in Normal torque mode (110% over torque) 

D enclosures 

60 AVM - Pulse Width Modulation, 380 - 480 V 

120% 

100% 

80% 

80% 

40% 

20% 

0 
0 2 4 6 8 10 

1]013A6111.11 

lout [% 

45 °C 
50 °C 
55 °C 

fsw [kHz] 

Illustration 10.9: Derating of Iout for different TAMB, MN( for enclosure D 

at 480 V, using 60 AVM in Normal torque mode (110% over torque) 

164 

SFAVM - Stator Frequency Asyncron Vector Modulation 

110% 
100% 

80% 

60% 

40% 

20% 

0 

lout [96] 
NO E 
=ELME= 

-Cl & C2 

45 C 

50C 
55 °C 

fsw [kHz] 

0 2 4 6 8 10 12 14 10 
1301:14799.10 

Illustration 10.8: Derating of Iout for different TAMB, MAX for endosure C, 

using SFAVM in Normal torque mode (110% over torque) 

SFAVM - Stator Frequency Asyncron Vector Modulation 

120% 

100% 

60% 

60% 

40% 

20% 

0 

lout [%] 

40 °C 
45 'C 
50 °C 
55 °C 

2 3 4 5 

fsw [kHz] 

6 
1908AB20.11 

Illustration 10.10: Derating of lout for different TAMB, MAX for enclosure 

D at 480 V, using SFAVM in Normal torque mode (110% over torque) 
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VLT® AQUA Drive 
Operating Instructions 

60 AVM - Pulse Width Modulation, 525 - 600 V (except P315) 

120% 

100% 

80% 

60% 

40% 

20% 

0 
0 

lout rx,i 

45 C 
50 C 
55 C 

2 4 6 

fsw [kHz] 

8 

130EIA026.11 

Illustration 10.11: Derating of Iout for different Imo, t.tAx for endosure 

D at 600 V, using 60 AVM in Normal torque mode (110% over torque). 

Note: not valid for P315. 

60 AVM - Pulse Width Modulation, 525 - 600 V, P315 

120% 

100% 

80% 

60% 

40% 

20% 

0 
0 1 2 3 4 

lout [96] 

45 C 50C 
55 °C 

5 

fsw [kHz] 

8 
13013A630.11 

Illustration 10.13: Derating of 'out for different Tam, mAx for endosure 

D at 600 V, using 60 AVM in Normal torque mode (110% over torque). 

Note: P315 only. 

E enclosures 

60 AVM - Pulse Width Modulation, 380 - 480 V 

120% 

100% 

80% 

60% 

40% 

20% 

0 
0 

lout [ %] 

45 °C 
50 °C 
55 °C 

2 4 6 

fsw [kHz] 

8 
13013M22.11 

Illustration 10.15: Derating of It for different IAMB, MAX for enclosure E 

at 480 V, using 60 AVM in Normal torque mode (110% over torque) 

10. Specifications 

SFAVM - Stator Frequency Asyncron Vector Modulation 

120% 

100% 

80% 

80% 

40% 

20% 

0 
0 1 

lout rx,i 

40C 
45 C 
50 °C 
55 C 

fsw [kHz] 

2 4 5 
1308M215.11 

Illustration 10.12: Derating of Iotrt for different IAMB, MAX for enclosure 

D at 600 V, using SFAVM in Normal torque mode (110% over torque). 

Note: not valid for P315. 

SFAVM - Stator Frequency Asyncron Vector Modulation 

Illustration 10.14: Derating of Ic,ut for different IAMB, MAX for enclosure 

0 at 600 V, using SFAVM in Normal torque mode (110% over torque). 

Note: P315 only. 

SFAVM - Stator Frequency Asyncron Vector Modulation 

Illustration 10.16: Derating of 10,,t for different Tom mAx for enclosure E 

at 480 V, using SFAVM in Normal torque mode (1100/0 over torque) 
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10. Specifications 

60 AVM - Pulse Width Modulation, 525 - 600 V 

120% 

100% 

80% 

60% 

40% 

20% 

0 
0 

lout [%] 

45 °C 
50'C 
55 'C 

tsw [kHz] 
18. 

2 3 4 5 6 
130E0834.11 

Illustration 10.17: Derating of La for different TAMB, MAX for enclosure E 

at 600 V, using 60 AVM in Normal torque mode (110% over torque). 

10.2.3. Derating for Low Air Pressure 

The cooling capability of air is decreased at lower air pressure. 

At altitudes higher than 2 km, please contact Danfoss regarding PELV. 

VLT® AQUA Drive 
Operating Instructions 

SFAVM - Stator Frequency Asyncron Vector Modulation 

120% 

100% 

80% 

60% 

40% 

20% 

- lout [%] 

40 °C 
45 °C 
50 C 
55 °C 

0 
0 

tsw [kHz] 

4 
13084638.11 

Illustration 10.18: Derating of lout for different TAMS, Max for endosure E 

at 600 V, using SFAVM in Normal torque mode (110% over torque). 

Below 1000 m altitude no derating is necessary but above 1000 m the ambient temperature (IAMB) or max. output current (lout) should be derated in 

accordance with the shown diagram. 

Max. output current 
at 50T 

100% 

90% 

80% 

130BA040.12 

I 

m 2k 1km 3km Altitude 

Illustration 10.19: Derating of output current versus altitude at TAMB, MAX. By altitudes above 2 km, please contact Danfoss regarding PELV. 

An alternative is to lower the ambient temperature at high altitudes and thereby ensure 100% output current at high altitudes. 
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V1.3® AQUA Drive 
Operating Instructions 

10.2.4. Derating for Running at Low Speed 

When a motor is connected to a frequency converter, it is necessary to check that the cooling of the motor is adequate. 

The level of heating depends on the load on the motor, as well as the operating speed and time. 

Constant torque applications (CT mode) 

10. Specifications 

A problem may occur at low RPM values in constant torque applications. In a constant torque application s a motor may over-heat at low speeds due to 

less cooling air from the motor integral fan. 

Therefore, if the motor is to be run continuously at an RPM value lower than half of the rated value, the motor must be supplied with additional air-cooling 

(or a motor designed for this type of operation may be used). 

An alternative is to reduce the load level of the motor by choosing a larger motor. However, the design of the frequency converter puts a limit to the 

motor size. 

Variable (Quadratic) torque applications (VT) 

- In VT-applications such as centrifugal pumpS and fans, where the torque is proportional to the square of the speed and the power is proportional to the 

cube of the speed, there is no need for additional cooling or de-rating of the motor. 

In the graphs shown below, the typical VT curve is below the maximum torque with de-rating and maximum torque with forced cooling at all speeds. 

Maximum Load for a Standard Motor at 40 °C driven by a frequency converter type VLT FCxxx 

120 

100 

80 

a60 
I- 

40 

20 

0 
0 10 20 30 40 50 80 70 80 90 100 110 

v% 

44 1) 

MOD OM. 

44. 

ow. 

ee 

Legend: -- --Typical torque at VT load ----Max torque with forced cooling -Max torque 

Note 1) Over-syncronous speed operation will result in the available motor torque decreasing inversely proportional with the increase in speed. This 

must be considered during the design phase to avoid over-loading of the motor. 

10.2.5. Derating for Installing Long Motor Cables or Cables with Larger Cross-Section 

The maximum cable length for this frequency converter is 300 m unscreened and 150 m screened cable. 

The frequency converter has been designed to work using a motor cable with a rated cross-section. If a cable with a larger cross-section is used, reduce 

the output current by 5% for every step the cross-section Is increased. 

(Increased cable cross-section leads to increased capacity to earth, and thus an increased earth leakage current). 
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10. Specifications 

10.2.6. Automatic adaptations to ensure performance 

VLT® AQUA Drive 
Operating Instructions 

The frequency converter constantly checks for critical levels of internal temperature, load current, high voltage on the intermediate drcuit and low motor 

speeds. As a response to a critical level, the frequency converter can adjust the switching frequency and / or change the switching pattern in order to 

ensure the performance of the frequency converter. The capability to automatically reduce the output current extends the acceptable operating conditions 

even further. 
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VLT® AQUA Drive 
Operating Instructions 

Index 

6 
60 Avm 

A 
Abbreviations And Standards 

163 

12 

Acceleration Time 78 

Access To Control Terminals 39 

Acoustic Noise 161 

Ama 48, 59 

Analog i/o Option Mcb 109 135 

Analog in/out 116 

Analog inputs 158 

Analog Output 159 

Application Functions 130 

Automatic Adaptations To Ensure Performance 168 

Automatic Motor Adaptation (ama) 46 

Avg.. 

B 
Brake Connection Option 

Brakes 

PYPass 909^ 

C 
Cable Lengths And Goss Sections 

Cables General 

Can Fleldbus 

Can Motor 

Cascade Controller 

Cascade Cti Option 

Changing A Group Of Numeric Data Values 

Changing A Text Value 

Changing Data 

Changing.Of Data Value 

Check Valve RainpEnd.speed 

Check Valve RanipEnd Speed [rpm] 

Chedc Valve Ramp Time 

Cheddist 

Coasting 

Comm. And Options 

Communication Option 

Constant 1`1000. 

Control Cable Clamp 

Control Cables 

Control Cables 

Control Card Peformance 

Control Card,,:t 10 V Dc O. utput ............... ............................... 

Control Card24 V Dc Output 

Control Card,, Rs -485_ Serial Communication: 

Control Card, Serial Communication 

Control Characteristics 

Control Terminals 

Coding. 

Cooling Conditions 

Copyright, Limitation Of Uahility And Revision Rights 

D 
Data Readouts 

Data Readouts 2 

Dc Bus Connection 

Dc Link 

Default Settings 

149 

139 

157 

119 

133 

136 

79 

79 

13 

54 

117 
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Index glaf 
VLr AQUA Drive 

Operating Instructions 

Default Settings. 60 

Denting, For Ambient Temperature 163 

Derating For Installing Long Motor Cables Or Cables With Larger Cross-section 167 

Denting For Low Air Pressure 166 

Denting For Running. At Low Sp ...................................................... ............................... 167 

Digital In/out 115 

Digital Inputs: 157 

Digital Output 158 

Display Une 1.1 SmaU, 0-20 70 

Display Une 1.2 Small, 0-21 73 

Display Une 1.3 Small, 0-22 73 

Display lJne 2 Large, 0-23 73 

Display Une 3 large,..0-24 73 

Disposal Instruction 9 

Drive Closed Loop, 20-.. 94 

E 
Earthing And, It Mains 

Efficieng 

Efficient Parameter Set-up_For WatersApplications 

Electrical Installation 

Electrical VViring. 

Electronic Waste 

Enclosure Knock-outs 

End Of Curve Delay 

End Of Curve Function 

Etr 

Eict. Closed Loop 

F 
Fault Messages 

Fc Closed Loop_ 

Fc Information 

Filled Setpoint, 29-05 

Anal Ramp Time......,.. 

Frequeng Converter 

Function Relay, 5-40 

Fuses 

G 
General Settings,..1.-0* 

General Warning_ 

Gltp 

Graphical Display___ 

H 
How To Connect A Pc To The Frequency Converter 

How To Connect Motor - Foreword 

How To Connect To Mains And. Earthing For 81 And 82 

How To Operate Gmphical U;p(glcp). 

21 

161 

63 

41 

48 

9 

19 

100 

100 

144 

128 

11A 

127 

122 

107 

79 

.ga 

20 

74 

59 

I 
Indexed Parameters 59 

Indicator Lights Deds): ... ...53 

Initial Ramp Time, 3-84 78 

Initialisation 60 

Installation At High Altitudes 

Intermediate Circuit 114,161,_162 

K 
Keyp3d 59 

Kty.Sensor 144 

170 MG.20.M5.02 - VLTst is a registered Danfoss trademark 

Axis PlaceLarapinta SPS SP315 Electrical Switchboard OM Manual

Q-Pulse Id TMS775 Active 29/01/2014 Page 428 of 540



 

VLT AQUA Drive 
Operating Instructions 

L 
unguNe - Parameter,0-01 69 

Lan9. oe Padege 1 70 

49.9MtrIcJg. P-4.c.4ge 2 70 

Language Pacloge 3 70 

59 

Lam 102 51 

Lealcage Current 6 

Leds 51 

Limits/ Warnings 114 

Load/motor 111 

M 
Main Menu 

Main Menu Mode 

Main Menu Mode 

Main Reactance 

Mains Connection For A2 And A3 

Mains Connection For e4 B2 And B3 

Mains Connection For 84, Cl And C2 

Mains Connection For C3 And C4 

Mains Supply 

Mains. PA?* 04 I-2, 14) 

Mains Supply 1 X 200 - 240 Vac 

Mains Wiring Overview 

Maximum Boost Time 

Mct 10 

Mechanical Dimensions 

Mechanical Mounting 

Motor Connection For C3 And C4 

Motor Current 

Motor Name Plate 

Motor. Output 

Motor Protection 

Motor voltage 

Motor Voltage 

Motor Wiring Overview 

N 
Name Plate Data 

Name Plate Data. 

PP;11 

Non Ul Compliance 

0 
PWratiRr.110ISPW 

Pii411A.Perforrilanc..N, 

Over-current Protection 

63 

54 

68 

O.., 76 

24 - 

?P. 

28 

149,.155 

157 

148 

23 

61 

15 

Panel Through_ Mounting, 

Parameter Options 

parameter Selection 

Parameter Set:up_ 

Pc Software Tools 

Peak Voltage On Motor 

Pid Normal/lnyerse Control.20-81 

Pipe All Enable, 2e-oo 

Pipe, Rll Rate,..29-04 
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PIP!!..5.peecl ITT), 29-01 

Tinie,29-03 
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Index 

Preset Reference 

Profibus 

Profibus Dp-v1 

Protection 

Protection And Featvres 

Pulse Width Modulation 

Q 
QA.ily Personal Menu 

Q? (29.0 set4P... 
Q3 Function Setups._ 

QS Changes Made 

Q6 Loggings.. 

Quick Menu 

Quick Menu Mode 

Quick Transfer Of Parameter Settings When Using..pcp... 

2a 
78 

118 

61 

20 

157 

163 

64 

64 

65 

67 

R 
Reference I. Rar.KW. 

Fteference/feedback Unit, 20 -12 

Reloy.connection 

Relay Output.. 

Re!Y..904:rirP 

Reset 

Residual Current Device 

Rise Time 

Rs-485 Bus Connection 

S 
Safety. Note 

Safety Requirements Of Mechanical Installation 

Screened /armoured...... 

Serial Communication 

Set Date And lime, 0-70 

Sfavm 

Side-by-side Installation 

Sine-wave Filter 

Sine-wave Filter 

Smart. Logic 

Software Version And Approvals 

Specie! Functions 

Start/stop. 

Stator..Fregyency.Asynaon Vector Modulation 

Stator Leakage Reactance 

Status 

Status Messages 

slekOrst@P. 
Submersible Punip. 

Surroundings 

Switches 5201, 5202, And 5801 

113 

94 

36 

38 

159 

55 

6 

46? 

.....§P. 

5 

160 

74 

163 

16 

29 

48 

120 

8 

121 

47 

163 

0 

53 

58 

48 

160 

Tightening. 0 f Terminals 

Timed Actions 

Timed Actions, ,23- 0!...... 

Torque Characteristics 

Type Code String. 

Type. Code String.(1./c). 

U 
Unpacking Table 

Usb Connection. 

172 MG.20.M5.02 - VLT is a registered Danfoss trademark 

19 

132 

104 

157 

13 

40 

VLT® AQUA Drive 
Operating Instructions 

Axis PlaceLarapinta SPS SP315 Electrical Switchboard OM Manual

Q-Pulse Id TMS775 Active 29/01/2014 Page 430 of 540



VLr AQUA Drive 
Operating Instructions Index 

V 
Variable (quadratic) Torque Appricatidns (vt) 07 

158 Voltage Level 

Warni ng Against Unintended Start 5 

Water Applicatbn Functbans 

Water Application Functions, 29." 107 

Wiring Example And Testing 38 

MG.20.M5.02 - VI:r is a registered Danfoss trademark 173 

Axis PlaceLarapinta SPS SP315 Electrical Switchboard OM Manual

Q-Pulse Id TMS775 Active 29/01/2014 Page 431 of 540



J & P Richardson Industries Pty Ltd 

7.8 EARTH /NEUTRAL LINKS 

D&L ELECTRIC - DLAH6 - MAIN NEUTRAL LINK 

D&L ELETRIC - DLAHE6 - MAIN EARTH LINK 

DORE - 165N24 - NEUTRAL LINK 

DORE - 165E24 - EARTH LINK 

CLIPSAL - L5P - SURGE DIVITER EARTH LINK 

D&L ELETRIC - DLBE12 - INSTRUMENT EARTH LINK 

CLIPSAL - L7 - FILTERED SUPPLY NEUTRAL LINK 
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CLIPSAL 

NEUTRAL / ACTIVE / METER 

LINKS 

Clipsal Links are produced 
from Impact Resistant materials to 
prevent cracking in transit or during 
installation. 

The transparent covers enable 
you to check wiring and locate the 
sealing screw at a glance. The 
sealing screw (nylon with brass 
insert) resists stripping. Voltage and 
amperage ratings are clearly marked 
on both the cover and brass bar. 

All links are available with black 
or red covers and bases for neutral, 
active or meter applications as 
required by local authorities. 

T-Type - 500 Volt 140 
Ampere 

L4T35 
500V 140A 4 Hole Neutral Link with 
two screws per tunnel. Black base 
and cover. 

L4T35R 
410V 140A 4 Hole Active Link. Red 
se and cover. 

Dimensions: 65 x 46 x 43mm. 
Mounting centres: 28mm. 1 tunnel 
8.7mm diameter accommodate 
1 x 25mm2 cable. 
3 tunnels 7.7mm diameter 
accommodate 1 x 25mrn2 cable. 
Certificate of Suitability No. CS2252N. 

Mini Links with Cover 

500V 100A 
2 screws per tunnel. 

L5 
500V 100A 5 Hole Neutral Link with 
two screws per tunnel. Black base 
and cover. 

L5R 
500V 100A 5 Hole Active Link. Red 
base and cover. 

Dimensions: 65 x 46 x 43mm. 
Mounting centres: 46mm. 
3 tunnels, 6.3mm diameter 
accommodate 1 x 16mm2. 
2 tunnels, 5.8mm diameter 
accommodate 1 x 16mm2. 

L5BW 
500V 110A 5 Hole Back Wiring 
Neutral Link with two screws per 
tunnel. Black base and cover. 

L5BWR 
500V 110A 5 Hole Back Wiring 
Active Link. Red base and cover. 

Dimensions: 65 x 46 x 43mm. 
Mounting centres: 46mm. 
5 tunnels, 7mm diameter 
accommodate 1 x 25mm2. 
Transparent black cover, with 
cut outs. 

L6 
500V 100A 6 Hole Neutral Link with 
two screws per tunnel. Black base 
and cover. 

L6R 
500V 100A 6 Hole Active Link. Red 
base and cover. 

Dimensions: 65 x 46 x 43mm. 
Mounting centres: 46mm. 
3 tunnels, 6.3mm diameter 
accommodate 1 x 16mm2 cable. 
3 tunnels, 5.8mm diameter 
accommodate 1 x 16mm2 cable. 

L6/25 
500V 110A 6 Hole Neutral Link with 
2 screws per tunnel. Black base and 
cover. 

L6/25R 
500V 110A 6 Hole Active Link. Red 
base and cover. 

Dimensions: 65 x 46 x 43mm. 
Mounting centres: 46mm. 
2 tunnels, 7.5mm diameter 
accommodate 2 x 25mm2 cable. 
1 tunnel, 5.5mm diameter 
accommodates 1 x 16mm2 cable. 
3 tunnels, 4.7mm diameter 
accommodate 3 x 10mm2 cable. 
Transparent black cover with 
cut-outs. 

L7 
500V 100A 7 Hole Neutral Link with 
two screws per tunnel. Black base 
and cover. 

Axis PlaceLarapinta SPS SP315 Electrical Switchboard OM Manual

Q-Pulse Id TMS775 Active 29/01/2014 Page 433 of 540



L7R 
500V 100A 7 Hole Active Link. 
Red base and cover. 

Dimensions: 65 x 46 x 43mm. 
Mounting centres: 46mm. 
3 tunnels, 6.3mm diameter 
accommodate 1 x 16mm2 cable. 
4 tunnels, 5.8mm diameter 
accommodate 1 x 16mm2 cable. 

L7BW 
500V 100A 7 Hole Back Wiring 
Neutral Link with two screws per 
tunnel. Black base and cover. 

L7BWR 
500V 100A 7 Hole Active Link. 
Red base and cover. 

Dimensions: 65 x 46 x 43mm. 
Mounting centres: 46mm. 
2 tunnels, 6.3mm diameter 
accommodate 1 x 16mm2 cables. 
5 tunnels, 5.8mm diameter 
accommodate 1 x 16mm2 cables. 
Transparent black cover, with cut-outs. 

L8 
500V 100A 8 Hole Neutral Link with 
two screws per tunnel. 
Black base and cover. 

Dimensions: 86 x 57 x 40mm. 
Mounting centres: 59 x 67mm. 
3 tunnels, 6.3mm diameter 
accommodate 1 x 16mm2 cable. 
5 tunnels, 5.8mm diameter 
accommodate 1 x 16mm2 cable. 
Transparent black cover with cut-outs. 

L10 
500V 100A 10 Hole Neutral Link with 
two screws per tunnel. 

3 tunnels, 6.3mm diameter 
accommodate 1 x 16mm2 cable. 
7 tunnels, 5.8mm diameter 
accommodate 1 x 16mm2 cable. 
Dimensions: 86 x 57 x 40mm. 

0 

L1 OBW 
500V 100A 10 Hole Back Wiring 
Neutral Link with two screws per 
tunnel. 

Dimensions: 86 x 57 x 40mm. 

L12 
500V 100A 12 Hole Neutral Link with 
two screws per tunnel. 

2 tunnels, 6.3mm diameter 
accommodate 1 x 16mm2 cable. 
4 tunnels, 5.5mm diameter 
accommodate 1 x 16mm2 cable. 
6 tunnels, 4.5mm diameter 
accommodate 1 x 10mm2 cable. 
Dimensions: 86 x 57 x 40mm. 

L14 
500V 100A 14 Hole Neutral Link 
with two screws in 8 tunnels and one 
screw in 6 tunnels. 

2 tunnels, 6.3mm diameter 
accommodate 1 x 16mm2 cable. 
6 tunnels, 5.5mm diameter 
accommodate 1 x 16mm2 cable. 
6 tunnels, 4.5mm diameter 
accommodate 1 x 16mm2 cable. 
Dimensions: 86 x 57 x 40mm. 

- . 

tateltit14?' .7mm ;`" 
NOibber,-< for,:j for 1661612 for 25frinV' 

- 

L16 
500V 100A 16 Hole Neutral Link 
with two screws in 6 tunnels and one 
screw in 10 tunnels. 

2 tunnels, 6.3mm diameter 
accommodate 1 x 16mm2 cable. 
4 tunnels, 5.5mm diameter 
accommodate 1 x 16mm2 cable. 
10 tunnels, 4.5mm diameter 
accommodate 1 x 10mm2 cable. 
Dimensions: 86 x 57 x 40mm. 

L18 
500V 100A 18 Hole Neutral Link 
with two screws in 6 tunnels and one 
screw in 12 tunnels. 

2 tunnels, 6.3mm diameter 
accommodate 1 x 16mm2 cable. 
4 tunnels, 5.5mm diameter 
accommodate 1 x 16mm2 cable. 
12 tunnels, 4.5mm diameter 
accommodate 1 x 10mm2 cable. 
Dimensions: 86 x 57 x 40mm. 

rslog ue' 4.5MT'its 
_ 

,cable : bible- cable 

8 
L10 - 

' L1OBW ,.,.. 8-, 

'',L14`, 
1.18' 
L1,8 ' 12 
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J & P Richardson Industries Pty Ltd 

7.9 TERMINALS 

PHOENIC CONTACT - MSTB 2,5/20-ST-5,08 - DISCONNECT PLUGS 

PHOENIC CONTACT - UMSTBVK 2,5/20-G-5,08 - DISCONNECT 
TERMINAL BLOCKS 

PHOENIC CONTACT - UT6 - POWER TERMINALS(SHROUDED) 

PHOENIC CONTACT - UT4-HESI LED24 (5x20) - FUSED TERMINALS with 
LED 24V INDICATION 

PHOENIC CONTACT - UT4-MT P/P - DISCONNECT TERMINALS 

PHOENIC CONTACT - UT4-MTD-PE - EARTH TERMINALS 

PHOENIC CONTACT - UBE - GROUP MARKER CARRIER 

PHOENIC CONTACT - MPS-MT - TEST PLUG ADAPTOR 

MOORE INDUSTRIES - ECT/4-20mA/4-20mA - CHEMICAL DOSING 
SIGNAL ISOLATOR 

File: C41900 Manual Revision 0 Date: 17/02/2012 
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MPHOENIX 
LIdCONTACT 
Extract from the online 

catalog 

MSTB 2,5120-ST 

Order No.: 1754805 

The figure shows a 10-position version of the product 

http://eshop.phoenixcontact.de/phoenix/treeViewClick.do?UlD=1754805 

Plug component, Nominal current: 12 A, Rated voltage (111/2): 320 V, 
Pitch: 5 mm, Color: green, Metal surface: Sn 

CommirdialkditEit- 

GTIN (EAN) 

sales group 

Pack 

Customs tariff 

Weight/Piece 

Catalog page information 

Technical djaa 

I 4017918028978 

E111 

50 pcs. 

85366990 

0.034793 KG 

Page 126 (CC-2005) 

Dimensions / positions 

Pitch 

Dimension a 

Number of positions 

5 mm 

95 mm 

20 

rpigtifffn cite s 

WEEE/RoHS-compliant since: 
01/01/2003 

http. // 
wviw.downlo6d:Phoenixcantaafcom:,1 
Pleese^note,that:41fe:date,glyen 
`here d 13edAtken 

, 661164 cat6log.'di= dompreherigive 
',InfOrrn° ation'argi'dp' pleas4 refer 
46',the,usei. documentation: :The-% 
,Gerieral,;Th Terms-and,pon;iiittons:of 7 ittz7ro,0- ms.;. ,."b? 
lUs'e7applylo Intemetdownloads:I. - ";`:4;,;rfp. f = 

Screw thread M3 

Tightening torque, min 0.5 Nm 

PHOENIX CONTACT GmbH & Co. KG 
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MSTB 2,5/20-ST Order No.: 1754805 
http://eshop.phoenixcontact.de/phoenix/treeViewClick.do?UlD=1754805 

Tightening torque max 

Technical data 

Insulating material group 

Rated surge voltage (111/3) 

0.6 Nm 

1 

4 kV 

Rated surge voltage (111/2) 4 kV 

Rated surge voltage (11/2) 4 kV 

Rated voltage (111/2) 320 V 

Rated voltage (11/2) 

Connection in acc. with standard 

Nominal current IN 

Nominal voltage UN 

Nominal cross section 

Maximum load current 

Insulating material 

Inflammability class acc. to UL 94 

Internal cylindrical gage I A3 

Stripping length 7 mm 

Nominal voltage, UUCUL Use Group B 1 250 V 

Nominal current, UUCUL Use Group B 1 12 A 

Nominal voltage, UUCUL Use Group D i 300 V 

Nominal current, UUCUL Use Group D 10 A 

630 V 

EN-VDE 

12A 

250 V 

2.5 mm2 

12 A (with 2.5 mm2 conductor cross section) 

PA 

VO 

Connection data 

Conductor cross section solid min. I 0.2 mm2 

Conductor cross section solid max. 2.5 mm2 

Conductor cross section stranded min. 0.2 mm2 

Conductor cross section stranded max. 1 2.5 mm2 

Conductor cross section stranded, with ferrule I 0.25 mm2 
without plastic sleeve min. 

Conductor cross section stranded, with ferrule 2.5 mm2 
without plastic sleeve max. 

Conductor cross section stranded, with ferrule I 0.25 mm2 
with plastic sleeve min. 

Conductor cross section stranded, with ferrule 2.5 mm2 
with plastic sleeve max. 

Conductor cross section AWG/kcmil min. 

Conductor cross section AWG/kcmil max 

24 

12 

PHOENIX CONTACT GmbH & Co. KG 
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MSTB 2,5/20-ST Order No.: 1754805 
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2 conductors with same cross section, solid min. 0.2 mm2 

2 conductors with same cross section, solid max. ; 1 mm2 

2 conductors with same cross section, stranded 0.2 mm2 
min. 

2 conductors with same cross section, stranded 1.5 mm2 
max. 

2 conductors with same cross section, stranded, 
ferrules without plastic sleeve, min. 

2 conductors with same cross section, stranded, 
ferrules without plastic sleeve, max. 

2 conductors with same cross section, stranded, 
TWIN ferrules with plastic sleeve, min. 

2 conductors with same cross section, stranded, 
TWIN ferrules with plastic sleeve, max. 

Minimum AWG according to UUCUL 

0.25 mm2 

1 mm2 

0.5 mm2 

1 1.5 mm2 

30 

Maximum AWG according to UUCUL 1 12 

Ceitficates 
.::: 

i 
a,r, 

mi. ci 
Certification 

CSA 

Nominal voltage UN 

Nominal current IN 

AWG/kcmil 

CUL 

Nominal voltage UN 

Nominal current IN 

AWG/kcmil 

UL 

Nominal voltage UN 

Nominal current IN 

AWG/kcmil 

eme 

CB, CSA, CUL, GOST, UL, VDE-PZI 

1 300 V 

10A 

28-12 

300 V 

10A 

30-12 

300 V 

10 A 

30-12 

PHOENIX CONTACT GmbH & Co. KG 
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MSTB 2,5/20-ST Order No.: 1754805 
http://eshop.phoenixcontact.de/phoenix/treeViewClick.do?UlD=1754805 

liecesiones 

Item 

General 

1733169 

1805615 

Marking 

0804183 

Designation 

EBP 2- 5 

KGS-MSTB 2,5/20 

Description 

Insertion bridge, fully insulated, for plug connectors with 5.0 or 
5.08 mm pitch, no. of positions: 2 

Cable housing, Pitch: 0 mm, Number of positions: 20, Dimension 
a: 100 mm, Color: green 

PluglAdapter 

1734634 

SK 5/3,8:FORTL.ZAHLEN 

CP-MSTB 

Marker card, printed horizontally, self-adhesive, 12 identical 
decades marked 1-10, 11-20 etc. up to 91-(99)100, sufficient for 
120 terminal blocks 

Keying profile, is inserted into the slot on the plug or inverted 
header, red insulating material 

Tools 

1205053 SZS 0,6X3,5 

Item Designation 

General 

Screwdriver, bladed, matches all screw terminal blocks up to 4.0 
mm2 connection cross section, blade: 0.6 x 3.5 mm, without VDE 
approval 

Description 

1900028 EMSTBA 2,5/20-G Header, Nominal current: 12 A, Rated voltage (111/2): 320 V, Pitch: 
5 mm, Color: green, Metal surface: Sn, Assembly: Press-in 

1915042 EMSTBVA 2,5/20-G Header, Nominal current: 12 A, Rated voltage (111/2): 320 V, Pitch: 
5 mm, Color: green, Metal surface: Sn, Assembly: Press-in 

1762871 MDSTB 2,5/20-G1 E Header, Nominal current: 10 A, Rated voltage (111/2): 320 V, Pitch: 
5 mm, Color: green, Metal surface: Sn, Assembly: Soldering, In 
combination with MVSTB or FKCV plug components, both an 
MVSTBW (or FKCVW) and an MVSTBR plug (or FKCVR) must 
be used. Combination with TMSTBP plug components is not 
possible! 

1763139 MDSTBV 2,5/20-G1 Header, Nominal current: 10 A, Rated voltage (111/2): 320 V, Pitch: 
5 mm, Color: green, Metal surface: Sn, Assembly: Soldering, In 
combination with MVSTB or FKCV plug components, both an 
MVSTBW (or FKCVW) and an MVSTBR plug (or FKCVR) must 
be used. Combination with TMSTBP plug components is not 
possible! 

1754795 MSTB 2,5/20-G 1 Header, Nominal current: 12 A, Rated voltage (111/2): 320 V, Pitch: 
5 mm, Color: green, Metal surface: Sn, Assembly: Soldering 
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MSTB 2,5/20-ST Order No.: 1754805 
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- 
1768367 MSTB 2,5/20-G-LA Header, Nominal current: 12 A, Rated voltage (I11/2): 320 V( Pitch: 

5 mm, Assembly: Soldering 

1757640 MSTBA 2,5120-G Header, Nominal current: 12 A, Rated voltage (I11/2): 320 V. Pitch: 
5 mm, Color: green, Metal surface: Sn, Assembly: Soldering 

1770669 MSTBA 2,5/20-G-LA Header, Nominal current: 12 A, Rated voltage (I11/2): 320 V, Pitch: 
5 mm, Assembly: Soldering 

1753796 MSTBV 2,5120-G Header, Nomi4 current: 12 A, Rated voltage (I11/2): 320 V, Pitch: 
5 mm, Color: green, Metal surface: Sn, Assembly: Soldering 

1755684 MSTBVA 2,5/20-G Header, Nominal current: 12 A, Rated voltage (I11/2): 320 V, Pitch: 
5 mm, Color: green, Metal surface: Sn, Assembly: Soldering 

1735934 MSTBW 2,5/20-G Header, Nominal current: 12 A, Rated voltage (I11/2): 320 ( Pitch: 
5 mm, Color: green, Metal surface: Sn, Assembly: Soldering 

SMSTB 2,5/20-G 
- - - 

Header, Nominal current: 12 A, Rated voltage (111/2): 320 V, Pitch: 1769418 
5 mm, Color: green, Metal surface: Sn, Assembly: Soldering 

1769984 SMSTBA 2,5120-G Header, Nominal current: 12 A, Rated voltage (I11/2): 320 V, Pitch: 
5 mm, Color: green, Metal surface: Sn, Assembly: Soldering 

DilgiarriatDrivviiigsvAt 

Dimensioned drawing 

:, 
he', it: F41. 4".'5''f55'44' 

5 

5 5 

5 if 
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LMPHCENIDC CONTACr 
Extract from the online 
catalog 

UMSTBVK 2,5/20-GF-5,08 

Order No.: 1788101 

The figure shows a 10-position version of the product 

http: / /eshop. phoenixcontact .de /phoenix/treeViewClick.do ?UI D=1788101 

Plug component, Nominal current: 12 A, Rated voltage (111/2): 320 V, 
Pitch: 5.08 mm, Color: green, Metal surface: Sn, Assembly: DIN rail 

-CoMmerclaidata 

GTIN (EAN) 4017918043162 

sales group E121 

Pack 50 pcs. 

Customs tariff 85366990 

Weight/Piece 0.05801 KG 

Catalog page information Page 205 (CC-2005) 

Teelinicatiiata 

Dimensions / positions 

Width 

Pitch 

Dimension a 

ProdUct notes 

WEEE/RoHS-compliant since: 
01/01/2003 

[ 
ixdo 

.,http./il . -.. 

Www.down'Idad.phoenntact:Com'. 
Pleaie note that the data given 
here has been taken'from the 

-[ 

on lineiCatafog: FofCoMbrehens i 
ifo(naibri'anddata;11e_Selefei- 
ti the tilbbunehOti6V:rhk 

eneeal,Tr'ais and Condit' ins Of, ,' 
UswapplitalnternefdaVnioads. 

Number of positions 20 

Screw thread 1 M3 
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UMSTBVK 2,5/20-GF-5,08 Order No.: 1788101 
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Tightening torque, min 

Tightening torque max 

Technical data 

0.5 Nm 

0.6 Nm 

Insulating material group 

Rated surge voltage (111/3) 4 kV 

Rated surge voltage (111/2) 4 kV 

Rated surge voltage (11/2) 

Rated voltage (111/2) 

Rated voltage (11/2) 

Connection in acc. with standard 

Nominal current IN 

Nominal voltage UN 

Nominal cross section 

Insulating material 

Inflammability class acc. to UL 94 

Internal cylindrical gage 

Stripping length 

Connection data 

Conductor cross section solid min. 

Conductor cross section solid max. 

Conductor cross section stranded min. 

Conductor cross section stranded max. 

I 4 kV 

320 V 

630 V 

- EN -VDE 

12A 

320 V 

2.5 mm2 

PA 

V2 

A3 

7 mm 

0.2 mm2 

2.5 mm2 

0.2 mm2 

2.5 mm2 

Conductor cross section stranded, with ferrule 1 0.25 mm2 

without plastic sleeve min. 

Conductor cross section stranded, with ferrule 2.5 mm2 
without plastic sleeve max. 

Conductor cross section stranded, with ferrule 1 0.25 mm2 
with plastic sleeve min. 

Conductor cross section stranded, with ferrule 
with plastic sleeve max. 

2 conductors with same cross section, solid min. 

2 conductors with same cross section, solid max. 

2 conductors with same cross section, stranded 
min. 

2 conductors with same cross section, stranded 
max. 

2.5 mm2 

0.2 mm2 

1 mm2 

0.2 mm2 

1.5 mm2 
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UMSTBVK 2,5/20-GF-5,08 Order No.: 1788101 
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2 conductors with same cross section, stranded, I 0.25 mm" 
ferrules without plastic sleeve, min. 

2 conductors with same cross section, stranded, 1 mm2 
ferrules without plastic sleeve, max. 

2 conductors with same cross section, stranded, O.5 mm" 
TWIN ferrules with plastic sleeve, min. 

2 conductors with same cross section, stranded, I 1.5 mm2 
TWIN ferrules with plastic sleeve, max. 

Conductor cross section AWG/kcmil min. 1 24 

Conductor cross section AWG/kcmil max 

Certificates I Approvals , 
4 

12 

CIMUS gme 

Certification 

CSA 

Nominal voltage UN 

Nominal current IN 

AWG/kcmil 

CB, CSA, CUL, GOST, UL, VDE-PZI 

300 V 

10 A 

I 28-12 

CUL 

Nominal voltage UN 1 300 V 

Nominal current Iry 10 A 

AWG/kcmil 30-12 

UL 

Nominal voltage UN i 300 V 

Nominal current IN 1 10 A 

AWG/kcmil 1 30-12 

Accesspiies 

Item Designation 

Assembly 

1755477 MSTB-BL 

Description 

' k , , 

x.4..4... 

IKeying cap, for forming sections, plugs onto header pin, green 
insulating material 
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Marker card, printed horizontally, self-adhesive, 12 identical 
decades marked 1-10, 11-20 etc. up to 91-(99)100, sufficient for 
120 terminal blocks 

UMSTBVK 2,5/20-GF-5,08 Order No.: 1788101 
http://eshop.phoenixcontact.de/phoenix/treeViewClick.do?UlD=1788101 

General 

1733169 

Marking 

EBP 2- 5 Insertion bridge, fully insulated, for plug connectors with 5.0 or 
5.08 mm pitch, no. of positions: 2 

0804293 SK 5,08/3,8:FORTL.ZAHLEN 

Plug/Adapter 

1734401 I CR-MSTB 

Tools 

1205053 SZS 0,6X3,5 

Coding section, inserted into the recess in the header or the 
inverted plug, red insulating material 

Screwdriver, bladed, matches all screw terminal blocks up to 4.0 
mm2 connection cross section, blade: 0.6 x 3.5 mm, without VDE 
approval 

:4kdditiinatpipdi*,; 

Item 

General 

1777976 

1778166 

Designation 

FRONT-MSTB 2,5/20-STF-5,08 

MSTB 2,5/20-STF-5,08 

1809912 MSTBC 2,5/20-STZF-5,08 

1835274 

1835083 

MVSTBR 2,5/20-STF-5,08 

MVSTBW 2,5/20-STF-5,08 

Description 

Plug component, Nominal current: 12 A, Rated voltage (III/2): 320 
V, Pitch: 5.08 mm, Color: green, Metal surface: Sn 

Plug component, Nominal current: 12 A, Rated voltage (111/2): 320 
V, Pitch: 5.08 mm, Color: green, Metal surface: Sn 

Plug component, Nominal current: 12 A, Rated voltage (111/2): 320 
V, Pitch: 5.08 mm, Color: green, Metal surface: Sn, Corresponding 
female crimp contacts with current [A] and conductor cross 
section range [mm2] data: 10A/MSTBC-MT 0,5-1,0 (3190564); 
10A/MSTBC-MT 0,5-1,0 BA (3190645); 12A/MSTBC-MT 
1,5-2,5 (3190551); 12A/MSTBC-MT 1,5-2,5 BA (3190658). BA = 
Bandkontakte 

Plug component, Nominal current: 12 A, Rated voltage (III/2): 320 
V, Pitch: 5.08 mm, Color: green, Metal surface: Sn 

Plug component, Nominal current: 12 A, Rated voltage (111/2): 320 
V, Pitch: 5.08 mm, Color: green, Metal surface: Sn 
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UMSTBVK 2,5/20-GF-5,08 Order No.: 1788101 
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Diagrimi/D'reviiirigs " 2 

Dimensioned drawing 
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 UT6 
Order No.: 3044131 

http://eshop.phoenixcontact.de/phoenix/treeViewClick.do?UlD=3044131 

BMW% 
Extract from the online 
catalog 

OP 
.4P 

011, 

at 4111,^ 

vie .4, 
wor 

4ei 4.111. 

401. 1111. 

II* ile 
-Ant ,11111111/ 

41. ' 

Feed-through modular terminal block, Type of connection: Screw 
connection, Screw connection, Cross section: 0.2 mm2 - 10 mm2, 
AWG 24 - 8, Width: 8.2 mm, Color: gray, Mounting type: NS 
35/7,5, NS 35/15 

Comniercial data 
g 

GTIN (EAN) 4017918960438 

sales group A800 

Pack 50 pcs. 

Customs tariff 85369010 

Weight/Piece 0.01503 KG 

Catalog page information Page 27 (CL-2009) 

Product notes 
WEEE/RoHS-compliant since: 
10/26/2006 

http:// 
www.download.phoenixcontact.coth 
Please note that the data given 
here has been taken fromffie 
online catalog. For caMprehensiv,e 
information and data please refer 
to the user documentation The 
General Terms and ConditiOns of 
Use apply to Internet downloads. 

General 

Number of levels 

Number of connections 

Color 

2 

gray 

PHOENIX CONTACT GmbH & Co. KG 
http://www.phoenixcontact.com 

Page 1 / 6 

Jul 19, 2010 

Axis PlaceLarapinta SPS SP315 Electrical Switchboard OM Manual

Q-Pulse Id TMS775 Active 29/01/2014 Page 446 of 540



UT 6 Order No.: 3044131 
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Insulating material I PA 

Inflammability class acc. to UL 94 | VU 

Dimensions 

Width I 8.2 mm 

Length I 47.7 mm 

Height NS 35/7,5 47.5 mm 

Height NS 35/15 
I 55 mm 

Technical data 

Maximum load current 
I 57 A (with 10 mm2 conductor cross section) 

Rated surge voltage I 8 kV 

Pollution degree 
I 3 

Surge voltage category I III 

Insulating material group 
I 

Connection in acc. with standard IEC 60947-7-1 

Nominal current IN 
1 

41 A 

Nominal voltage UN 1 1000 V 

Open side panel ja 

Connection data 

Conductor cross section solid min. 0.2 mm2 

Conductor cross section solid max. I 10 mm2 

Conductor cross section stranded min. I 0.2 mm" 

Conductor cross section stranded max. I 1U mm" 

Conductor cross section AWG/kcmil min. I 24 

Conductor cross section AWG/kcmil max I 8 

Conductor cross section stranded, with ferrule I 0.25 mm2 
without plastic sleeve min. 

Conductor cross section stranded, with ferrule I 6 mm2 
without plastic sleeve max. 

Conductor cross section stranded, with ferrule I 0.25 mm2 
with plastic sleeve min. 

Conductor cross section stranded, with ferrule I 6 mm2 
with plastic sleeve max. 

2 conductors with same cross section, solid min. I 0.2 mm2 

2 conductors with same cross section, solid max. I 2.5 mm" 

2 conductors with same cross section, stranded 0.2 mm" 
min. 
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UT 6 Order No.: 3044131 
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2 conductors with same cross section, stranded 1 2.5 mm2 
max. 

2 conductors with same cross section, stranded, 1 0.5 mm2 
TWIN ferrules with plastic sleeve, min. 

2 conductors with same cross section, stranded, 4 mm2 
TWIN ferrules with plastic sleeve, max. 

2 conductors with same cross section, stranded, 
7 

0.25 mm2 
ferrules without plastic sleeve, min. 

2 conductors with same cross section, stranded, 
ferrules without plastic sleeve, max. 

Type of connection 

Stripping length 

Internal cylindrical gage 

Screw thread 

Tightening torque, min 

Tightening torque max 

Certificates F; Approvals 

1.5 mm2 

Screw connection 

10 mm 

A5 

M4 

1.5 Nm 

1.8 Nm 

Alus 
Certification 

Certification Ex: 

CSA 

Nominal voltage UN 

Nominal current IN 

AWG/kcmil 

CUL 

Nominal voltage UN 

Nominal current IN 50 A 

AWG/kcmil 

CB, CSA, CUL, DNV, GL, LR, UL, VDE-PZI 

IECEx, KEMA-EX 

600 V 

50A 

I 24-8 

600 V 

24-8 

UL 

Nominal voltage UN 

Nominal current IN 50 A 

AWG/kcmil I 24-8 

600 V 
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frAcaisiorieS'Y 

Item 

Assembly 

3047167 

3022276 

3047028 

Designation 

ATP-UT 

CLIPFIX 35-5 

D-UT 2,5/10 

0801762 NS 35/ 7,5 CU UNPERF 
2000MM 

Description 

Partition plate, Length: 50 mm, Width: 2 mm, Height: 48 mm, 
Color: gray 

Snap-on end bracket, for NS 35/7.5 or NS 35/15 DIN rail, can be 
fitted with Zack strip ZB 5 and ZBF 5, terminal strip marker KLM 
2 and KLM, parking facility for FBS...5, FBS...6, KSS 5, KSS 6, 
width: 5,15 mm, color: gray 

End cover, Length: 47.7 mm, Width: 2.2 mm, Height: 48.4 mm, 
Color: gray 

DIN rail, material: Copper, unperforated, height 7.5 mm, width 35 
mm, length: 2 m 

1207640 

1207653 

1207666 

0801733 

0801681 

1201756 

NS 35/ 7,5 PERF 755MM 

NS 35/ 7,5 PERF 955MM 

NS 35/ 7,5 PERF 1155MM 

NS 35/ 7,5 PERF 2000MM 

NS 35 DIN rail, height 7.5 mm, length 755 mm 

NS 35/ 7,5 UNPERF 2000MM 

NS 35/15 AL UNPERF 2000MM 

1201895 I NS 35/15 CU UNPERF 2000MM 

1207679 

1207682 

1207695 

1201730 

1201714 

1201798 
i 

NS 35/15-2,3 UNPERF 2000MM DIN rail, material: Steel, unperforated, 2.3 mm thick, height 15 
mm, width 35 mm, length: 2 m 

NS 35/15 PERF 755MM 

NS 35/15 PERF 955MM 

NS 35/15 PERF 1155MM 

NS 35/15 PERF 2000MM 

NS 35/15 UNPERF 2000MM 

NS35 DIN rail, height 7.5 mm, length 955 mm 

NS 35 DIN rail, height 7.5 mm, length 1155 mm 

DIN rail, material: Steel, galvanized and passivated with a thick 
layer, perforated, height 7.5 mm, width 35 mm, length: 2 m 

DIN rail, material: Steel, unperforated, height 7.5 mm, width 35 
mm, length: 2 m 

DIN rail, deep-drawn, high profile, unperforated, 1.5 mm thick, 
material: Aluminum, height 15 mm, width 35 mm, length 2 m 

DIN rail, material: Copper, unperforated, 1.5 mm thick, height 15 
mm, width 35 mm, length: 2 m 

NS 35 DIN rail, perforated, height 15 mm, length 755 mm 

NS 35 DIN rail, perforated, height 15 mm, length 955 mm 

NS 35 DIN rail, perforated, height 15 mm, length 1155 mm 

DIN rail, material: Steel, perforated, height 15 mm, width 35 mm, 
length: 2 m 

DIN rail, material: Steel, unperforated, height 15 mm, width 35 
mm, length: 2 m 

Bridges 

3030284 

3030297 

3030307 

3030310 

3032470 FBS 6-8 

Plug-in bridge, Number of positions: 2, Color: red 

Plug-in bridge, Number of positions: 3, Color: red 

Plug-in bridge, Number of positions: 4, Color: red 

Plug-in bridge, Number of positions: 5, Color: red 

Plug-in bridge, Number of positions: 6, Color: red 
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3047251 I RB UT 6-(2,5/4) I Reducing bridge, Number of positions: 2, Color: red 

General 

3047264 

Marking 

0811228 

RB UT 6-ST(2,5/4) Reducing bridge, Number of positions: 2, Color: red 

X-PEN 0,35 Marker pen without ink cartridge, for manual labeling of markers, 
labeling extremely wipe-proof, line thickness 0.35 mm 

1052015 

5060896 

ZB 8,LGS:FORTL.ZAHLEN 

ZB 8/VVH-100:UNBEDRUCKT 

Zack strip, 10-section, printed horizontally: with the numbers, 
1-10, 11-20 etc. up to 991-1000, color: white 

Zack strip, unprinted: 10-section, for individual labeling with M- 
PEN, ZB-T or CMS system, large batch, sufficient for labeling 
1000 terminal blocks, terminal width: 8.2 mm, color: White 

1050512 ZB 8:SO/CMS 

Plug/Adapter 

Zack strip, 10-section, divisible, special printing, marking 
according to customer requirements 

3030925 PAI-4 Test adapter, Color: gray 

3031005 PS-8 Test adapter, Color: red 

Tools 

1205066 SZS 1,0X4,0 

ff)lagrams/Dra ngs 
1...**AeowN.44 A... au*. 

Circuit diagram 

Screwdriver, bladed, matches all screw terminal blocks with 10 
mm2 and 16 mm2 connection cross section, blade: 1.0 x 4.0 mm 
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MPHCENIX 
UriCONTACT 
Extract from the online 
catalog 

UT 4-HESILED 24 (5X20) 

Order No.: 3046090 

http://eshop.phoenixcontact.de/phoenix/treeViewClick.do?UlD=3046090 

Fuse terminal block with LED for assembly on NS 35, for 5 x 20 
cartridge fuse inserts 

Conimercial data 

GTIN (EAN) 

sales group 

Pack 

Customs tariff 

Weight/Piece 

Catalog page information 

4017918956585 

A850 

50 pcs. 

85369010 

0.01794 KG 

Page 44 (CL-2009) 

Product notes 

WEEE/RoHS-compliant since: 
07/01/2006 

http:// 
www.doWnload.phoenixcontict,com 
Please note that the data 
here has Pien taken froM the ; 

online patalOg. For comprehensive 
information and data, please refer 
to the user documentation The 
General Terms and Conditions of - 

Use apply to Internet downloads. 

['Technicardata 

General 

Number of levels 

Number of connections 

Color 

Insulating material 

Inflammability class acc. to UL 94 

12 

black 

PA 

VO 
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Dimensions 

Width 

Length 

Height NS 35/7,5 

Height NS 35/15 

16.2 mm 

57.8 mm 

1 73 mm 

1 80.5 mm 

Technical data 

Fuse 

Fuse type 

LED voltage range 

Rated surge voltage 

Pollution degree 

G / 5 x 20 

Glass 

1 12 V AC/DC ... 30 V AC/DC 

I 6 kV - 

3 

Surge voltage category Ill 

Insulating material group : 

I 

Connection in acc. with standard 

Nominal current IN 

Nominal voltage UN 

Power loss 

LED voltage range 

LED current range 

Connection data 

Conductor cross section solid min. 

Conductor cross section solid max. 

Conductor cross section stranded min. 

Conductor cross section stranded max. 

Conductor cross section AWG/kcmil min. 

Conductor cross section AWG/kcmil max 

IEC 60947-7-3 

6.3 A (if used as disconnect terminal block. With fuse, the current 
is determined by the fuse used.) 

500 V (if used as disconnect terminal block. With fuse, the 
voltage is determined by the light indicator used.) 

500 V (if used as disconnect terminal block. With fuse, the 
voltage is determined by the light indicator used.) 

z 1.6 W (With single arrangement of the fuse terminal block in the 
event of overload) 

1.6 W (With interconnected arrangement of several fuse 
terminal blocks in the event of overload) 

z 4 W (With single arrangement of the fuse terminal block in the 
event of a short-circuit) 

2.5 W (With interconnected arrangement of several fuse 
terminal blocks in the event of a short-circuit) 

12 V AC/DC ... 30 V AC/DC 

1 mA ... 3 mA 

0.14 mm2 

6 mm2 

0.5 mm2 

6 mm2 

26 

10 
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Conductor cross section stranded, with ferrule 0.14 mm2 
without plastic sleeve min. 

Conductor cross section stranded, with ferrule 1 4 mm2 
without plastic sleeve max. 

Conductor cross section stranded, with ferrule I 0.14 mm2 
with plastic sleeve min. 

Conductor cross section stranded, with ferrule I 4 mm2 
with plastic sleeve max. 

2 conductors with same cross section, solid min. 0.14 mm2 

2 conductors with same cross section, solid max. 1 1.5 mm2 

2 conductors with same cross section, stranded I 0.14 mm2 
min. 

2 conductors with same cross section, stranded 
max. 

2 conductors with same cross section, stranded, 
ferrules without plastic sleeve, min. 

1.5 mm2 

0.14 mm2 

2 conductors with same cross section, stranded, 1.5 mm2 
ferrules without plastic sleeve, max. 

2 conductors with same cross section, stranded, 0.5 mm2 
TWIN ferrules with plastic sleeve, min. 

2 conductors with same cross section, stranded, 2.5 mm2 
TWIN ferrules with plastic sleeve, max. 

Type of connection Screw connection 

Stripping length 9 mm 

Internal cylindrical gage A4 

Screw thread M3 

Tightening torque, min I 0.6 Nm 

Tightening torque max 0.8 Nm 

[ Certificates I APProvalS7 

C1M U S 

Certification 

CSA 

VEMA Retie chiele 

CB, CSA, CUL, DNV, GL, KEMA, LR, UL 

Nominal voltage UN 24 V 

Nominal current IN 6.3 A 

AWG/kcmil I 26-10 
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CUL 

Nominal voltage UN 600 V 

Nominal current IN 6.3 A 

AWG/kcmil 126 -10 

UL 

Nominal voltage UN 600 V 

Nominal current IN 6.3 A 

Item Designation Description 

Assembly 

3022276 CLIPFIX 35-5 Snap-on end bracket, for NS 35/7.5 or NS 35/15 DIN rail, can be 
fitted with Zack strip ZB 5 and ZBF 5, terminal strip marker KLM 
2 and KLM, parking facility for FBS...5, FBS...6, KSS 5, KSS 6, 
width: 5,15 mm, color: gray 

0801762 NS 35/ 7,5 CU UNPERF DIN rail, material: Copper, unperforated, height 7.5 mm, width 35 
2000MM mm, length: 2 m 

1207640 NS 35/ 7,5 PERF 755MM NS 35 DIN rail, height 7.5 mm, length 755 mm 

1207653 NS 35/ 7,5 PERF 955MM NS35 DIN rail, height 7.5 mm, length 955 mm 

1207666 NS 35/ 7,5 PERF 1155MM NS 35 DIN rail, height 7.5 mm, length 1155 mm 

0801733 NS 35/ 7,5 PERF 2000MM DIN rail, material: Steel, galvanized and passivated with a thick 
layer, perforated, height 7.5 mm, width 35 mm, length: 2 m 

0801681 NS 35/ 7,5 UNPERF 2000MM DIN rail, material: Steel, unperforated, height 7.5 mm, width 35 
mm, length: 2 m 

1201756 NS 35/15 AL UNPERF 2000MM DIN rail, deep-drawn, high profile, unperforated, 1.5 mm thick, 
material: Aluminum, height 15 mm, width 35 mm, length 2 m 

1201895 NS 35/15 CU UNPERF 2000MM DIN rail, material: Copper, unperforated, 1.5 mm thick, height 15 
mm, width 35 mm, length: 2 m 

1207679 NS 35/15 PERF 755MM NS 35 DIN rail, perforated, height 15 mm, length 755 mm 

1207682 NS 35/15 PERF 955MM NS 35 DIN rail, perforated, height 15 mm, length 955 mm 

1207695 NS 35/15 PERF 1155MM NS 35 DIN rail, perforated, height 15 mm, length 1155 mm 

1201730 NS 35/15 PERF 2000MM DIN rail, material: Steel, perforated, height 15 mm, width 35 mm, 
length: 2 m 

1201714 NS 35/15 UNPERF 2000MM DIN rail, material: Steel, unperforated, height 15 mm, width 35 
mm, length: 2 m 

1201798 NS 35/15-2,3 UNPERF 2000MM DIN rail, material: Steel, unperforated, 2.3 mm thick, height 15 
mm, width 35 mm, length: 2 m 

3004207 VS Connection pin, Length: 1000 mm, Color: white 

PHOENIX CONTACT GmbH & Co. KG 
http://www.phoenixcontact.com 

Page 4 / 7 
Jul 19, 2010 

Axis PlaceLarapinta SPS SP315 Electrical Switchboard OM Manual

Q-Pulse Id TMS775 Active 29/01/2014 Page 454 of 540



UT 4-HESILED 24 (5X20) Order No.: 3046090 
http://eshop.phoenixcontact.de/phoenix/treeViewClick.do?UlD=3046090 

Bridges 

3030336 FBS 2-6 Plug-in bridge, Number of positions: 2, Color: red 

3030242 FBS 3-6 Plug-in bridge, Number of positions: 3, Color: red 

3030255 FBS 4-6 Plug-in bridge, Number of positions: 4, Color: red 

3030349 FBS 5-6 Plug-in bridge, Number of positions: 5, Color red 

3030271 FBS 10-6 Plug-in bridge, Number of positions: 10, Color: red 

3030365 FBS 20-6 
__. 

Plug-in bridge, Number of positions: 20, Color: red 
.._._ _ 
3032224 FBS 50-6 Plug-in bridge, Number of positions: 50, Color: red 

Marking 

0811228 X PEN 0,35 C Marker pen without ink cartridge, for manual labeling of markers, 
labeling extremely wipe-proof, line thickness 0.35 mm 

1050004 ZB 5 :UNBEDRUCKT Zack strip, unprinted, 10-section, for individual labeling with M- 
PEN, ZB-T or CMS system, pack is sufficient for 100 terminal 
blocks, for a terminal width of 5.2 mm, color: White 

1050017 

1050020 

5060906 

1050295 

1051016 

5060935 

1050499 

ZB 5,LGS:FORTL.ZAHLEN 

ZB 5,QR:FORTL.ZAHLEN 

Zack strip, 10-section, printed horizontally: with the numbers, 
1-10, 11-20 etc. up to 991-1000, color: white 

Zack strip, 10-section, printed vertically: with consecutive 
numbers, 1-10, 11-20 a.s.o. up to 991-1000, color: white 

ZB 5/WH- 100:UNBEDRUCKT Zack strip, unprinted: 10-section, for individual labeling with M- 
PEN, ZB-T or CMS system, large batch, sufficient for labeling 
1000 terminal blocks, for a terminal width of 5.2 mm, color: White 

Zack strip, 10-section, divisible, special printing, marking 
according to customer requirements 

Zack strip, 10-section, printed horizontally: with the numbers, 
1-10, 11-20 etc. up to 991-1000, color: white 

ZB 5:SO/CMS 

ZB 6,LGS:FORTL.ZAHLEN 

ZB 6/WH-100:UNBEDRUCKT 

ZB 6:SO/CMS 

Tools 

1205053 SZS 0,6X3,5 

Zack strip, unprinted: For individual labeling with M-PEN, ZB-T 
or CMS system, large batch, sufficient for labeling 1000 terminal 
blocks, for a terminal width of 6.2 mm, color: White 

Zack strip, 10-section, divisible, special printing, marking 
according to customer requirements 

Screwdriver, bladed, matches all screw terminal blocks up to 4.0 
mm2 connection cross section, blade: 0.6 x 3.5 mm, without VDE 
approval 
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Application drawing 

t : 

Fuse terminal blocks in interconnected 
arrangement, 
block consisting of 5 fuse terminal blocks 

Circuit diagram 

Fuse terminal block in single arrangement, 
block consisting of one fuse terminal block 
and 4 feed-through terminal blocks 
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ralPIHICENIMC 
LhICCIINITACT 
Extract from the online 
catalog 

Feed-through modular terminal block, Connection type: Screw 
connection, Cross section: 0.14 mm2 - 6 mm2, AWG: 26 - 10, Nominal 
current: 20 A, Nominal voltage: 500 V, Length: 57.8 mm, Width: 6.2 
mm, Color: gray, Assembly: NS 35/7,5, NS 35/15 

ra -o7m-s;iercial.data 

GTIN (EAN) 4017918975593 

sales group A840 

Pack 50 pcs. 

Customs tariff 85369010 

Weight/Piece 0.014118 KG 

Catalog page information Page 50 (CL-2009) 

Technical data 

Product notes 

WEEE/RoHS-compliant since: 
01/01/2003 

http:// 
www downloaciphoenixcontactcom 
Please note that the data given 

' here has been taken from the 
online catalog. For comprehensive 
information and data, please refer 
to the user documentation. The 
General TermS and Conditions of 
Use apply to Internet downloads, 

General 

Number of levels 

Number of connections 

Color 

2 

gray 
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Insulating material I PA 

Inflammability class acc. to UL 94 VO 

Dimensions 

Width 

Length 

Height NS 35/7,5 

Height NS 35/15 

Technical data 

6.2 mm 

57.8 mm 

49.1 mm 

55 mm 

Maximum load current 

Rated surge voltage 

Pollution degree 

Surge voltage category 

Insulating material group 

Connection in acc. with standard 

Nominal current IN 

Nominal voltage UN 

Open side panel 

Connection data 

Conductor cross section solid min. 

20 A (with 6 mm2 conductor cross section) 

6 kV 

3 

III 

I 

IEC 60947-7-1 

20 A 

500 V 

nein 

0.14 mm2 

Conductor cross section solid max. 

Conductor cross section stranded min. 

6 mm2 

0.14 mm2 

Conductor cross section stranded max. 6 mm2 

Conductor cross section AWG/kcmil min. 26 

Conductor cross section AWG/kcmil max I 10 

0.14 mm2 Conductor cross section stranded, with ferrule 
without plastic sleeve min. 

Conductor cross section stranded, with ferrule 
without plastic sleeve max. 

Conductor cross section stranded, with ferrule 
with plastic sleeve min. 

Conductor cross section stranded, with ferrule 4 mm2 
with plastic sleeve max. 

4 mm2 

0.14 mm2 

2 conductors with same cross section, solid min. 0.14 mm2 

2 conductors with same cross section, solid max. 1.5 mm2 

2 conductors with same cross section, stranded I 0.14 mm2 
min. 
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2 conductors with same cross section, stranded I 1.5 mm" 
max. 

2 conductors with same cross section, stranded, 
TWIN ferrules with plastic sleeve, min. 

I 0.5 mm2 

2 conductors with same cross section, stranded, 2.5 mm" 
TWIN ferrules with plastic sleeve, max. 

2 conductors with same cross section, stranded, 1 0.14 mm2 
ferrules without plastic sleeve, min. 

2 conductors with same cross section, stranded, 1 1.5 mm2 
ferrules without plastic sleeve, max. 

Type of connection Screw connection 

Stripping length 
| 9 mm 

Internal cylindrical gage A4 

Screw thread M3 

Tightening torque, min 

Tightening torque max 

Certificates I Approvals` 

US 

Certification 

CSA 

Nominal voltage UN 

Nominal current IN 

AWG/kcmil 

CUL 

Nominal voltage UN 

Nominal current IN 

AWG/kcmil 

0.6 Nm 

0.8 Nm 

CSA, CUL, UL 

300 V 

16 A 

26-10 

UL 

Nominal voltage UN 300 V 

Nominal current IN 1 16 A 

AWG/kcmil 26-10 
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.55 
'Acces-sones, 

Item 

Assembly 

3022276 

Designation 

CLIPFIX 35-5 

Description 

Snap-on end bracket, for NS 35/7.5 or NS 35/15 DIN rail, can be 
fitted with Zack strip ZB 5 and ZBF 5, terminal strip marker KLM 
2 and KLM, parking facility for FBS...5, FBS...6, KSS 5, KSS 6, 
width: 5,15 mm, color gray 

0801762 NS 35/ 7,5 CU UNPERF 
2000MM 

1207640 NS 35/ 7,5 PERF 755MM 

1207653 

1207666 

0801733 

NS 35/ 7,5 PERF 955MM 

NS 35/ 7,5 PERF 1155MM 

NS 35/ 7,5 PERF 2000MM 

0801681 NS 35/ 7,5 UNPERF 2000MM 

1201756 E NS 35/15 AL UNPERF 2000MM 

1201895 NS 35/15 CU UNPERF 2000MM 

411 1207679 NS 35/15 PERF 755MM 

1207682 NS 35/15 PERF 955MM 

1207695 NS 35/15 PERF 1155MM 

1201730 NS 35/15 PERF 2000MM 

1201714 NS 35/15 UNPERF 2000MM 

1201798 NS 35/15-2,3 UNPERF 2000MM 

Bridges 

3030336 

3030242 

3030255 

3030349 

3030271 

3030365 

3032224 

3047060 

FBS 2-6 

FBS 3-6 

FBS 4-6 

FBS 5-6 

FBS 10-6 

FBS 20-6 

FBS 50-6 

RB UT 1042,5/4) 

DIN rail, material: Copper, unperforated, height 7.5 mm, width 35 
mm, length: 2 m 

NS 35 DIN rail, height 7.5 mm, length 755 mm 

NS35 DIN rail, height 7.5 mm, length 955 mm 

NS 35 DIN rail, height 7.5 mm, length 1155 mm 

DIN rail, material: Steel, galvanized and passivated with a thick 
layer, perforated, height 7.5 mm, width 35 mm, length: 2 m 

DIN rail, material: Steel, unperforated, height 7.5 mm, width 35 
mm, length: 2 m 

DIN rail, deep-drawn, high profile, unperforated, 1.5 mm thick, 
material: Aluminum, height 15 mm, width 35 mm, length 2 m 

DIN rail, material: Copper, unperforated, 1.5 mm thick, height 15 
mm, width 35 mm, length: 2 m 

NS 35 DIN rail, perforated, height 15 mm, length 755 mm 

NS 35 DIN rail, perforated, height 15 mm, length 955 mm 

NS 35 DIN rail, perforated, height 15 mm, length 1155 mm 

DIN rail, material: Steel, perforated, height 15 mm, width 35 mm, 
length: 2 m 

DIN rail, material: Steel, unperforated, height 15 mm, width 35 
mm, length: 2 m 

DIN rail, material: Steel, unperforated, 2.3 mm thick, height 15 
mm, width 35 mm, length: 2 m 

Plug-in bridge, Number of positions: 2, Color: red 

Plug-in bridge, Number of positions: 3, Color: red 

Plug-in bridge, Number of positions: 4, Color: red 

Plug-in bridge, Number of positions: 5, Color: red 

Plug-in bridge, Number of positions: 10, Color: red 

Plug-in bridge, Number of positions: 20, Color: red 

Plug-in bridge, Number of positions: 50, Color: red 

Reducing bridge, Number of positions: 2, Color: red 
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Marking 

0811228 

1051016 

5060935 

X-PEN 0,35 

ZB 6,LGS:FORTL.ZAHLEN 

ZB 6/WH-100:UNBEDRUCKT 

Marker pen without ink cartridge, for manual labeling of markers, 
labeling extremely wipe-proof, line thickness 0.35 mm 

Zack strip, 10-section, printed horizontally: with the numbers, 
1-10, 11-20 etc. up to 991-1000, color: white 

Zack strip, unprinted: For individual labeling with M-PEN, ZB-T 
or CMS system, large batch, sufficient for labeling 1000 terminal 
blocks, for a terminal width of 6.2 mm, color: White 

1050499 

Plug/Adapter 

0201689 

0201676 MPS-IH RD 

0201663 

0201744 

3030925 i PAI-4 

3030996 PS-6 

ZB 6:SO/CMS Zack strip, 10-section, divisible, special printing, marking 
according to customer requirements 

MPS-IH WH 

MPS-MT 

Tools 

1205053 

Diagiams/Drawiligs 

Circuit diagram 

Insulating sleeve, Color: blue 

Insulating sleeve, Color: red 

Insulating sleeve, Color: white 

Metal part 

Test adapter, Color: gray 

Test adapter, Color: red 

Screwdriver, bladed, matches all screw terminal blocks up to 4.0 
mm2 connection cross section, blade: 0.6 x 3.5 mm, without VDE 
approval 

PHOENIX CONTACT GmbH & Co. KG 
http://www.phoenixcontact.com 

Page 5 / 6 
Jul 19, 2010 

Axis PlaceLarapinta SPS SP315 Electrical Switchboard OM Manual

Q-Pulse Id TMS775 Active 29/01/2014 Page 461 of 540



 UT 4 MTD-PE 

Order No.: 3046223 

http://eshop.phoenixcontact.de/phoenix/treeViewClick.do?UlD=3046223 

137cMlic 
Extract from the online 
catalog 

Feed-through modular terminal block, Connection type: Screw 
connection, Cross section: 0.14 mm2 - 6 mm2, AWG: 26 - 10, 
Length: 57.8 mm, Width: 6.2 mm, Color: green-yellow, Assembly: NS 
35/7,5, NS 35/15 

Commercial data 

GTIN (EAN) 4017918960995 

sales group A803 

Pack 50 pcs. 

Customs tariff 1 85369010 

Weight/Piece 0:01538 KG 

Catalog page information 1 Page 57 (CL-2009) 

LCettifi r.a tit's / Approvals 

fx> 

ProdUCtriotbs 

WEEE/RoHS-compliant since: 
01/01/2003 

http // 
www.download.phoenixcontact.com 
Please note that the data given 

ihere has been taken from the 
online catalog. For comprehensive 
information and data, please refer 
to the user documentation. The 
GeneralTerms and Conditions of 
Use apply to Internet downloads. 

US C4 

Certification CB, CSA, CUL, DNV, GL, LR, UL, VDE-PZI 
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UT 4-MTD-PE Order No.: 3046223 
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Certification Ex: 

CSA 

AWG/kcmil 

IECEx, KEMA-EX 

26-10 

CUL 

AWG/kcmil 26-10 

UL 

AWG/kcmil 

raccissaries 

Item 

Assembly 

3022276 

26-10 

Designation 

CLIPFIX 35-5 

3047141 D-UT 2,5/4-TWIN 

0801762 j NS 35/ 7,5 CU UNPERF 
2000MM 

NS 35/ 7,5 PERF 755MM 

NS 35/ 7,5 PERF 955MM 

NS 35/ 7,5 PERF 1155MM 

NS 35/ 7,5 PERF 2000MM 

1207640 

1207653 

1207666 

0801733 

0801681 NS 35/ 7,5 UNPERF 2000MM 

1201756 I NS 35/15 AL UNPERF 2000MM 

Description 

Snap-on end bracket, for NS 35/7.5 or NS 35/15 DIN rail, can be 
fitted with Zack strip ZB 5 and ZBF 5, terminal strip marker KLM 
2 and KLM, parking facility for FBS...5, FBS...6, KSS 5, KSS 6, 
width: 5,15 mm, color: gray 

End cover, Width: 2.2 mm, Color: gray 

DIN rail, material: Copper, unperforated, height 7.5 mm, width 35 
mm, length: 2 m 

NS 35 DIN rail, height 7.5 mm, length 755 mm 

NS35 DIN rail, height 7.5 mm, length 955 mm 

NS 35 DIN rail, height 7.5 mm, length 1155 mm 

DIN rail, material: Steel, galvanized and passivated with a thick 
layer, perforated, height 7.5 mm, width 35 mm, length: 2 m 

DIN rail, material: Steel, unperforated, height 7.5 mm, width 35 
mm, length: 2 m . 

DIN rail, deep-drawn, high profile, unperforated, 1.5 mm thick, 
material: Aluminum, height 15 mm, width 35 mm, length 2 m 

1201895 I NS 35/15 CU UNPERF 2000MM 

1207679 

1207682 

1207695 

1201730 

1201714 

1201798 

NS 35/15 PERF 755MM 

NS 35/15 PERF 955MM 

NS 35/15 PERF 1155MM 

NS 35/15 PERF 2000MM 

NS 35/15 UNPERF 2000MM 

NS 35/15-2,3 UNPERF 2000MM 

DIN rail, material: Copper, unperforated, 1.5 mm thick, height 15 
mm, width 35 mm, length: 2 m 

NS 35 DIN rail, perforated, height 15 mm, length 755 mm 

NS 35 DIN rail, perforated, height 15 mm, length 955 mm 

NS 35 DIN rail, perforated, height 15 mm, length 1155 mm 

DIN rail, material: Steel, perforated, height 15 mm, width 35 mm, 
length: 2 m 

DIN rail, material: Steel, unperforated, height 15 mm, width 35 
mm, length: 2 m 

DIN rail, material: Steel, unperforated, 2.3 mm thick, height 15 
mm, width 35 mm, length: 2 m 
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Bridges 

3030336 FBS 2-6 Plug-in bridge, Number of positions: 2, Color red 

3030242 FBS 3-6 Plug-in bridge, Number of positions: 3, Color red 

3030255 FBS 4-6 Plug-in bridge, Number of positions: 4, Color red 

3030349 FBS 5-6 Plug-in bridge, Number of positions: 5, Color: red 

3030271 FBS 10-6 Plug-in bridge, Number of positions: 10, Color: red 

3030365 FBS 20-6 Plug-in bridge, Number of positions: 20, Color: red 

3032224 FBS 50-6 Plug-in bridge, Number of positions: 50, Color: red 

Marking 

1051993 

0811228 

1051016 

1051032 

1051029 

1051045 

1050499 

1051003 

B-STIFT 

X-PEN 0,35 

ZB 6,LGS:FORTL.ZAHLEN 

ZB 6,LGS:GLEICHE ZAHLEN 

Marker pen,-for manual labeling of unprinted Zack strips, smear= 
proof and waterproof, line thickness 0.5 mm 

Marker pen without ink cartridge, for manual labeling of markers, 
labeling extremely wipe-proof, line thickness 0.35 mm 

Zack strip, 10-section, printed horizontally: with the numbers, 
1-10, 11-20 etc. up to 991-1000, color: white 

Zack marker strip, labeled horizontally: 10-section, with identical 
numbers, 1/1/1, 2/2/2 etc. up to 1000/1000/1000, color: white 

ZB 6,QR:FORTL.ZAHLEN 

ZB 6,QR:GLEICHE ZAHLEN 

ZB 6:SO/CMS 

ZB 6:UNBEDRUCKT 

Zack strip, 10-section, printed vertically: with consecutive 
numbers, 1-10, 11-20 a.s.o. up to 991-1000, color: white 

Zack marker, labeled vertically: 10-section, with identical numbers, 
1/1/1, 2/2/2 etc. up to 1000/1000/1000, color White 

Zack strip, 10-section, divisible, special printing, marking 
according to customer requirements 

Zack strip, unprinted, strips with 10 labels for individual labeling 
with M-PEN or CMS system, for terminal block width: 6.2 mm, 
color: white 

Plug/Adapter 

0201731 

0201702 

0201676 

0201663 

0201744 

MPS-IH BK 

MPS-IH GN 

MPS-IH RD 

MPS-IH WH 

MPS-MT 

Insulating sleeve, Color black 

Insulating sleeve, Color green 

Insulating sleeve, Color red 

Insulating sleeve, Color white 

Metal part 

3030925 PAI-4 Test adapter, Color: gray 

3030996 PS-6 Test adapter, Color: red 

Tools 

1205053 SZS 0,6X3,5 Screwdriver, bladed, matches all screw terminal blocks up to 4.0 
mm2 connection cross section, blade: 0.6 x 3.5 mm, without VDE 
approval 
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Circuit diagram 
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UBE 

Order No.: 0800310 

The illustration shows a combination of versions UBE/D, UBE and ESL 40 x 
17 

http://es hop.phoen ixcontact.de/phoen ix/treeViewCI ick.do?Ul D=0800310 

E !OF 

Extract from the online 
catalog 

Terminal strip marker carriers for marking terminal groups, for end 
bracket E/UK or end clamp E/U, lettering field size: 40 x 17 mm 

3:7'; ' 

da 

GTIN (EAN) 4017918005917 

I B108 sales group 

Pack 10 pcs. 

Customs tariff 85369010 

Weight/Piece 0.00683 KG 

Catalog page information I Page 699 (CL-2009) 

General 

Color 

Inflammability class acc. to UL 94 

Ambient temperature (operation) 

Components 

Material 

gray 

V2 

Product ribles 

WEEE/RoHS-compliant since: 
01/01/2003 

httO' :// 

CRlease note;'ttiaithe data given 
here hi's; bperiltalien!frOnf the: 
online 60*67 For c'Orn pretie nsiye 
nfo end ',data,- pleaSe 'refer; 

;tolheuSerdocumentation. The 
de n erai terms and donditions''Of 
Use apply, to Internet downloads. 

I -40 °C ... 100 °C 

free from silicone and halogen 

PA 
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'kCCessbries thi 

Item 

Marking 

Designation 

0808095 ESL 40X17 

Description 

Insert strip for laser printer, perforated, for terminal strip markers 
UBE/D or UBE, lettering field size: 40 x 17 mm, labeling with laser 
printer, M-PEN or CMS system, 56-section 
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MPS-MT 

Order No.: 0201744 

The illustration shows MPS-MT test plugs and insulating sleeves 

http://eshop.phoenixcontactde/phoenix/treeViewClick.do?UlD=0201744 

MPFICENDC 
LMCONTACT` 
Extract from the online 
catalog 

Metal part 

GTIN (EAN) 4017918098803 

sales group A092 

Pack 10 pcs. 

Customs tariff 85366990 

Weight/Piece 0.0014 KG 

Catalog page information Page 8 (NTK-2010) 

ft5F6d 661 notes 

WEEE/RoHS-compliant since: 
01/01/2003 

http:// 
www.download.phoenixcontact.com 
Please note that the data given 
here has been taken from the 
online catalog. For comprehensive, 
information and (lath, please refer 
to the user documentation. The 
General Terms and Conditions of 
Use apply to Internet downloads. '- 
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FBS 2-10 

Order No.: 3005947 

http://eshop.phoenixcontact.de/phoenix/treeViewClick.do?UlD=3005947 

[Ella 
Extract from the online 
catalog 

Plug-in bridge, Number of positions: 2, Color: red 

Commercial data 

GTIN (EAN) 4017918168759 

sales group A690 

Pack 10 pcs. 

Customs tariff 85389099 

Weight/Piece 0.00707 KG 

Catalog page information Page 330 (CL-2009) 

Product notes 

WEEE/RoHS-compliant since: 
01/01/2003 

http:// 
www.downloatiphoentxcontact.com 

. Please note that the data given 
here has been taken from the 
online catalog. For comprehensive 
information and data, please refer 
to the user documentation. The 
General Terms and Conditions of 
Use apply to Internet downloads. 
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AP 2-TU 

Order No.: 5022630 

http://eshop.phoenixcontact.de/phoenix/treeViewClick.do?UlD=5022630 

MPHCENIX 
LadCONTACT 
Extract from the online 
catalog 

Cover profile carrier for mounting on NS 32 or NS 35/7,5 DIN rail for 
attaching the cover profile AP 2.2 mm thick 

GTIN (EAN) 

sales group 

Pack 

Customs tariff 

4017918095239 

A097 

50 pcs. 

39169010 

Weight/Piece 1 0.005823 KG 

Catalog page information 1 Page 703 (CL-2009) 

General 

Length (b) 

Height 

ProdUa notes 

WEEE/RoHS-compliant since: 
01/01/2003 

voivw.download.phoenixcontact.com 
Please note that the data given 

, here has been taken from the 
online cataldg. For comprehensive, 
information and data, please refer 
to the user documentation. The 
General,Terms and,Codditions of 
Use:apPli to Internet downloads. 

55.6 mm 

68.5 mm 
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Width (a) 2.1 mm 

Color I gray 

Inflammability class acc. to UL 94 1 V2 

Material PA 

Foia-giamM)rainrings 

Dimensioned drawing 

- -' It 
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nii 
0 

MOORE 
INDUSTRIES WORLDWIDE 

ECT-DIN 
Signal Isolator, Converter, 

Repeater, Booster and Splitter 

June 2009 

Description 
ECT DIN-style signal isolators, converters, repeaters, 
boosters and splitters feature solid metal housings 
that stand up to the continuous, daily rigors of process 
control and factory automation applications. 

Rugged and reliable, the ECT is available in 2-wire 
(loop) and 4-wire (line/mains) powered models. The 
complete family delivers economical solutions for an 
expansive range of signal interface applications. 

Isolate Signals to stop erratic measurements 
caused by ground loops. 

Convert Signals so field instruments can interface 
directly with an indicator, recorder, DCS, PLC or 
PC-based SCADA system. 

Split One Signal to allow one primary measure- 
ment to be sent to two separate systems. 

Get two isolators in one. The ECT is available in 
dual channel I/O models that provide application 
flexibility while reducing space requirements and 
costs. 

Protect Equipment and Signals (Area Isolation) 
by eliminating common electrical paths. 

Amplify (Boost) Signals so that more instruments 
can be added to an overburdened loop. 

Solve "Bucking" Power Supplies by stopping a 
conflict caused by a 4-wire transmitter and a DCS 
both trying to power the same process loop. 

Step Down Dangerous, high voltage signals to 
safer levels to protect plant personnel. 

Solve DCS Start-Up Problems caused by 
non-isolated transmitters by installing an ECT in 
each troublesome loop. 

To choose the right ECT for your application, first 
determine the power supply characteristics: 

Power Supply Ty Pe 

2-Wire, Output-Loop Powered 
(12-42Vdc) 

2-3 

2 -Wire, Input-Loop Powered 
(5.5VIp) 

4-5 

4-Wire, Line/Mains Powered 

(117Vac, 230Vac, 24Vdc) 

8-7 

Featuring metal DIN-style housings, the ECT snaps 
securely onto standard G-type and Top Hat rails. 

Features 
Current and voltage inputs. Available models 
handle Current and Voltage Signals. 

2-wire (loop) and 4-wire (line/mains) powered. 
Versatile choices allow you to match the ECT to the 
type of AC or DC power available at each location. 

Superior signal isolation (up to 1500Vrms). 
Industrial-strength protection stops ground loops, 
motor noise, and other electrical interferences from 
affecting process signals. 

RFI/EMI protection. The ECT provides an effective 
barrier against the unpredictable, harmful effects of 
radio frequency and electromagnetic interference. 
When ordered with the -RF option, the ECT 
delivers enhanced protection for especially noisy 
environments. 

Certifications 

Underwriter's Laboratories: General Location* 

CE: Conformant to EMC 89/336/EEC EN 61326 

'Certification not applicable to ECT-DIN models equipped with the RF option. 

02009 Moore Industries-International. Inc. 

206-710-09F 
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ECT-DIN 
Signal Isolator, Converter, 
Repeater, Booster and Splitter 

2-Wire, Output-Loop 
Powered Models 
This ECT model derives operating power from its 
output side where loop power is typically made 
available by the receiving device, such as a DCS. 

Stop Ground Loop Noise 
Differences in potential between a grounded 
transmitter and a grounded receiving device may 
result in unpredictable ground loop problems, which 
can lead to signal drift. Use the ECT to break the 
galvanic path between the field instrument and 
receiving device (Figure 1). 

Convert Signals 
The ECT takes one process signal type (such as 
1-5V) and converts it to a standard, isolated 4-20mA, 
allowing devices with incompatible signal types to 
interface with one another (Figure 1). 

Divert and Protect (Area Isolation) Signals 
Using the ECT, you can send the output from one 
transmitter to a second location; protect expensive 
monitoring/control equipment by eliminating common 
electrical paths; or create a buffer between devices 
to allow interruption of one leg of a loop without 
impacting the other (Figure 2). 

Amplify (Boost) Signals 
If you need to add an instrument to an overloaded 
loop, use the ECT. It features a high drive 
capability of 600 ohms (with a 24V power supply) and 
a low input impedance of just 50 ohms (Figure 3). 

Solve "Bucking" Power Supplies 
When two devices (such as a 4-wire transmitter and 
a DCS) are trying to source power to a loop, the 
result is a non-functioning loop. When neither of the 
devices can be eliminated, the solution is the ECT. 
It can operate with powered inputs from both sides, 
thus restoring normal operations to the loop 
(Figure 4). 

Figure 1. Input/output loop isolation and signal conversion. 

OUTPUT LOOP 
POWERED 

NON-ISOLATED 
TRANSMITTER 

- +24V - 
POWER 
SUPPLY 

4-20mA 

ISOLATOR 

opto 
Isolation 

+24V 

ISOLATED 
4-20mA 

+IN 

RECEIVER 

Figure 2. Divert a process signal, or protect expensive equipment by 
eliminating a common electrical path. 

ISOLATED 
2-WIRE 
XMITTER 

PLC 

Isolated 
4-20mA Loop 

ECT 

+ ps 

Isolated 
4-20mA Loop 

- PS 

DCS 

Figure 3. Boost process signals to allow another instrument to be 
added to an otherwise overloaded loop. 

4-WIRE 
XMITTER 

(Into 600 ohms 
maximum) 

INTEGRATOR 
(250 ohms) 

4-20mA 

-.1- 4$ ECT 

- PS 

PID 
(250 ohms) 

4..20mA 
Into 600 ohms 

+ PS 

DCS 

Figure 4. Restore a loop experiencing tuddng"power supplies to 
normal operation. 

4-WIRE 
XMITTER 

+ 24V + 
ECT 

+ PS 24V + 

- PS 

DCS 
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ECT-DIN 
Signal Isolator, Converter, 

Repeater, Booster and Splitter 

Specifications 
Performance Accuracy: *0.1% of 

span (*0.2% for 0-150 AC 
inputs) 
Stability: *0.2% of 
reading per year 
Isolation: WITHOUT 
-RF OPTION: 1500Vrms 
between input and output; 
WITH -RF OPTION: 
500Vrms between input 
and output 
Output Response Time: 
DC Inputs, 100msec to- 
99% of output maximum; 
AC Inputs, 400msec to 
99% of output 
Ripple: 10mV peak-to- 
peak maximum measured 
across a 250 ohm resistor 
Over-Voltage 
Protection: 48V, 
maximum on output; 48V 
reverse polarity protection 
on output 

Performance 
(continued) 

Ambient 
Conditions 

Maximum Input 
Overrange: Current Inputs 
250% of full scale; DC 
Voltage Inputs, 150% of full 
scale 
Burden: 1V maximum 
with 4-20mA input; 0.01V 
maximum with 0-5A input 
Load Capability: 

Vs - 12Vdc - ohms 
0.02A 

Output Current 
Limiting: 25mA typical; 
30mA maximum 

Operating Range: 
-40°C to +85°C 
(-40°F to +185°F) 
Storage Range: 
-40°C to +85°C 
(-40°F to +185°F) 

Ambient 
Conditions 
(Continued) 

Adjustments 

Weight 

Ambient Temperature 
Effect: *0.007% of 
span/°C typical; 
*0.015% of span/°C 
maximum 
Relative Humidity: 
0-95% non-condensing 
RFVEMI Protection: Less 
than *0.1% of span error 
when tested at 
10V/m @ 20-1000MHz 
WITH -RF OPTION: Less 
than *0.1% of span error 
when tested at 30V/m@ 
20-1000MHz 
Common Mode 
Rejection: 
Exceeds 95dB@60Hz 
with a limit of 1500Vrms 

Type: Front panel pots 
Span: *10% 
Zero: ±5% 
(non-interactive when 
span is set first) 

145g (5 oz) 

Ordering Information 
44' 

t Inpu 
Ate, 
Wet aUsing, 

ECT 
2-wire 
(Output-Loop 
Powered) 
Isolator/Converter 

4-20MA Into 50 ohms 
1-5V into 1 Mohm 
0-101/ into 1 Mohm 
0-150AC Into 
100 kohms 
0-5AAC into 
0.002 ohms 

4-20MA 
into 600 
ohms with 
24Vdc 
power 
supply 

12-42DC -RF Enhanced RFI/EMI filtering 
provides 30V/m @ 20-1000MHz 
protection with less than *0.1% of 
span error 

-EM Externally-mounted input 
transformer for current input (available 
with 0-5Aac input type only) 

DIN Aluminum 
DIN-style housing 
mounts on 32mm 
G-type (EN50035) 
and 35mm Top Hat 
(EN50022) rats 

FLB2 Externally- 
mounted flange 
provides a secure 
mount and ensures 
resistance to vibration 

When ordering, specify: Unit / Input / Output / Power / Opt ons [Housing] 
Model number example: ECT / 4-20MA / 4-20MA / 12-42DC / -RF [DIN] 

Step Down Unsafe High Level Signals 
To protect plant personnel, the ECT comes with 
an optional external input transformer (-EM option) 
to step down high level AC current inputs to a low 
level signal. This permits safer servicing without 
opening the secondary of a current transformer 
(Figure 5). 

Figure 5. To protect plant personnel, step down potentially 
dangerous high level AC current signals to lower level signals. 

Externally Mounted 
Current Transformer 

(-EM option) CT/PT 

CT/PT 
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ECT-DIN 
Signal Isolator, Converter, 
Repeater, Booster and Splitter 

2-Wire, Input-Loop 
Powered Models 
The 2-wire, input-loop powered ECT derives its 
operating power from the input side of the process 
loop (Figure 6). This model provides loop isola- 
tion when line power or output-loop power is not 
available. Its simple hook-up method provides a 
cost-effective interface between field signals and a 
computer, DCS or other multiple-input system. 

IMPORTANT NOTE: When choosing this type of 
isolator, notice the total load imposed on the input 
loop. Because it derives all operating power from 
the input loop, that loop must be able to handle the 
isolator's input impedance and output load 
(maximum output load is 250 ohms). 

Single and Multiple Unit 
Instrument Enclosures 
Designed to meet NEMA 4X and IP66 ratings, the 
R-BOX is the perfect solution for protecting the ECT 
in field and control room applications. Rugged and 
versatile, it delivers a high impact structure and 
resistance to ultraviolet rays and chemicals. 

The R-BOX mounts on a pipe, panel or surface, 
and comes in a variety of widths to economically 
accommodate just one, or up to 10, ECTs. It 
features a pre-installed mounting rail; customizable 
conduit entry options; a clear cover; and a secure 
locking mechanism. 

For more information, see the R-BOX Field- 
Mount Enclosure for DIN Instruments data sheet. 

Figure 6. The input-loop powered ECT provides loop isolation when 
line power or output-loop power is not available. 

NON- 
ISOLATED 

4-WIRE 
XMITTER 

+IN 

NON- 
ISOLATED 

mA 

-IN 

ECT 
+OUT 

RECEIVER 

ISOLATED 
mA 

-OUT 

Figure 7. Available in a variety of widths, our R-BOX field-mount 
instrument enclosure is designed to protect DIN-rail instruments in 
even the most rugged environments. 

itrkAtlAria3-49t-o,crt- - -- )s.-3.40:11.1ati.V.L4aralA 

Erl 
0111 

13.111DRA_ DIM= 
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ECT-DIN 
Signal Isolator, Converter, 

Repeater, Booster and Splitter 

Specifications 
Performance Accuracy: *0.075% Performance puts are shorted for Ambient Ambient Temperature 

of span (continued) 4-20mA inputs, 10.5V with Conditions Effect: 
Stability: 
*0.2% of reading per year 
Isolation: 500Vrms be- 
tween input and output 

250 ohm load (Output 
load voltage is reflected 
on input. Output should 
be trimmed for anticipated 

(Continued) *0.018% of span/°C; 
*0.005% of span/°C 
gain change 
Relative Humidity: 

Output Response: output load) 0-95% non-condensing 
20msec maximum to 99% Output Current RFVEMI Protection: 
of output 
Ripple: 10mV peak-to- 
peak maximum measured 

Limiting: 30mA with 
250 ohm output load 

Less than *0.1% of span 
error when tested at 
10V/m @ 20-1000MHz 

across a 250 ohm resistor Ambient Operating Range: WITH -RF OPTION: Less 
Over-Voltage Protection: 
48V, maximum on output; 

Conditions -29°C to +82°C _ 

-20°F to +180°F 
than ±0.1% of span error 
when tested at 

48V, reverse polarity 
protection on output 

Storage Range: 
-40°C to +85°C 

30V/m@20-1000MHz 
Common Mode 

Maximum Input (-40°F to +185°F) Rejection: Exceeds 
Overrange: 200% of 
full scale 

95dB @ 60Hz with a limit 
of 1500Vrms 

Burden: 5.5V when out- 
Adjustments Type: Front panel pots 

Trim: *1% 

Weight 145g (5 oz) 

Ordering Information 
nits sitpuit ower4 Housin 

.41e: 

ECT 
2-wire 
(Input-Loop 
Powered) 
Isolator/ 
Converter 

4-20MA 
into 
275 ohms 

4-20MA into 
0-250 ohms 

Currant Loop Excitation at 4mA: 
5.5VLP 5.5 volts loop powered 
with 4-20mA (plus voltage 
across output load) 

-RF Enhanced RFVEMI 
filtering provides 30V/m 
@ 20-1000MHz protection 
with less than *0.1% of 
span error 

DIN Aluminum 
DIN-style housing mounts 
on 32mm G-type (EN50035) 
and 35mm Top Hat 
(EN50022) rails 

FLB2 Externally-mounted 
flange provides a secure 
mount and ensures 
resistance to vibration 

When ordering, specify: Unit / Input / Output / Power / Options [Housing] 
Model number example: ECT / 4-20MA / 4-20MA / 5.5VLP / -RF [DIN] 

Need Enhanced Features? 

PC-Programmable Universal Interface 
Our model SIY signal isolator, converter, and 
repeater is the ideal plant standard. This 
2-wire (loop-powered), microprocessor-based 
instrument programs in less than a minute to handle 
a wide range of current and voltage inputs. It even 
allows creation of custom input linearization curves. 
For detailed information, see the SIY data sheet. 

Unusual Input and Outputs 
We have instruments that handle a wide array of 
non-standard inputs and outputs. 

Custom Signal Isolators 
We have engineers on hand to modify our 
instrument to meet your unique needs. 

RTD, TIC, mV, Potentiometer, I/P, P/I, 
Strain Gage, and Frequency Signals 
We are the Interface Solution Experts. When you 
need to interface field processes with computer- 
based systems, readout equipment, and other 
instrumentation... our technology, services, and 
experience help you do it efficiently, safely, and 
cost-effectively. 
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ECT-DIN 
Signal Isolator, Converter, 
Repeater, Booster and Splitter 

4-Wire, Line/Mains 
Powered Models 
These ECT models are powered by standard 117Vac, 
230Vac, and 24Vdc power supplies (Figure 8). They 
are designed for applications where line/mains power 
is readily available, such as the back of a panel or in a 
control room. 

Step Down Unsafe, High Level Signals 
To protect plant personnel, the 4-wire ECT comes with 
an optional external input transformer (-EM option) to 
step down high level AC current inputs to a low level 
signal. This permits safer servicing without opening the 
secondary of a current transformer (Figure 9). 

Power a 2-Wire Transmitter 
With the -TX option, our 4-wire ECTs provide 24V power 
to a 2-wire, output-loop powered instrument. This 
eliminates the need for an additional power supply 
(Figure 10). IMPORTANT: Our 2X4-20MA dual input 
model provides a transmitter excitation of 16V. Refer to 
Figure 12 for an illustration of dual input model operation. 

"Sharing" or "Splitting" a Process Signal 
The ECT with dual outputs will take one input and 
deliver two identical, completely isolated outputs to 
two separate monitoring or control devices (Figure 11). 
This is valuable for viewing one process variable at two 
locations, such as in custody transfer, where two parties 
require identical information for accountability or billing 
purposes. Maintenance of one system does not disturb 
the information being collected at the second location. 
In addition, a failure at one receiver will not affect the 
second loop. 

One Isolator Does the Work of Two 
When ordered with dual input and output channels, the 
ECT will perform the functions of two isolators (Figure 
12). Each of the ECTs two input-to-output channels is 
independent and completely isolated from the other. 

Figure 8. 4-wire ECT models are ideal for use where line (mains) 
power is readily available. 

NON- 
ISOLATED 

4-WIRE 
XMITTER 

ECT 

+IN 

INANIon 

+OUT 
+ RECEIVER 

NON- 
ISOLATED 

mAN 

ISOLATED 
mA 

-IN -OUT 

75- 
AC OR DC 

POWER 

Figure 9. When ordered with the -EM option, the ECT comes 
with an externally-mounted current transformer to "step down' 
high level signals. 

Externally Mounted 
Current Transformer 

(-EM option) =yr +OUT 

°?agli 
CT/PT 

ISOLATED 
4-20mA 

-OUT 

AC OR DC 
POWER 

Figure 10. With the -7X Transmitter Excitation option, the ECT 
will supply loop power to a 2-wire transmitter. 

Figure 11. The ECT takes one process input and delivers two 
completely isolated signal outputs. 

NON- 
ISOLATED 
4-WIRE 
*MITER 

NON. 
ISOLATED 

MAN 

-IN 

ECT 

op. 
moon 

A +OUT RECEIVER 

ISOLATED 
4-20mA 

A -OUT 
8 +OUT 

-OUT 

AC OR DC 
POWER 

ISOLATED 
4-200A 

RECEIVER 
2 

Figure 12. The ECT takes two process inputs and delivers two 
completely isolated signal outputs. 

NON- 
ISOLATED 

4-WIRE 
EMITTER 

NON- 
ISOLATED 
4-WIRE 

EMITTER 

4- 

A AN 

NON- 
ISOLATED 

InA/V 

NON- 
ISOLATED 

mAN 

ECT 

A +OUT 

ISOLATED 
4-20mA 

A -IN A -OUT 
B B +OUT 

B -IN 9-OUT 

AC OR DC 
POWER 

ISOLATED 
4-20mA 

NOTE: ONLY 16V TX EXCITATION PROVIDED ON 2X4-20MA DUAL INPUT MODEL 
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Performance Accuracy: ±0.1% of span Performance Power Supply Rejection: Ambient RFVEMI Protection: 
Stability: ±02% of reading (continued) Exceeds 90dB for current Conditions Less than ±0.1% of span 
per year input unit (Continued) error when tested at 
Isolation: WITHOUT -RF Maximum Input 10V/m @ 20-1000 MHz 
OPTION: 1500Vrms between 
input and ouput and power; 
WITH -RF OPTION: 500Vrms 
between input and output, 
1500Vrms power terminals; 

Overrange: Current inputs, 
250% of full scale 
DC Voltage inputs 150% of 
full scale 
Burden: 1V maximum with 

WITH -RF OPTION: Less 
than *0.1% of span error 
when tested at 
30V/m@20-1000MHz; 
DUAL I/O WITHOUT 

DUAL I/O WITHOUT -RF 
OPTION: 1500Vrms 

4-20mA input; 0.01V maximum 
with 0-5A input 

-RF OPTION: Output 
unaffected by more than 

Output Response lime: Output Current Limiting: ±0.5% of span@l0V/M 
DC Input: 100msec, - 
maximum to 99% of output; 

25mA, typical; 30mA, 
maximum 

20-1000MHz 
Common Mode 

AC Input: 400msec, Rejection: 
maximum, from 0-99% of Ambient Operating Range: Exceeds 95dB @60Hz with 
output Conditions -40°C to +85°C a limit of 1500Vrms 
DC Input Resistance: -40°F to +185°F 
50 ohms Storage Range: Adjustments Front panel pots 
Ripple: 10mV peak-to-peak 
maximum measured across 

-40°C to +85°C 
(-40°F to +185°F) 

Span: ±10% 
Zero: ±5% 

250 ohm resistor 
Load Effect: 0.01% of span 
from 0-100% of rated output 

Ambient Temperature 
Effect: ±o.00r% of span/°C, 
typical; *0.015% of span/°C, 

(non-interactive when 
span is set first) 

(current only) maximum Weight Single I/O Channel: 
Relative Humidity: 384g (13.7 oz) 

0-95% non-condensing Dual If0 Channels: 
431g (15.4 oz) 

ECT-DIN 
Signal Isolator, Converter, 

Repeater, Booster and Splitter 

Specifications 

Ordering Information 

ECT 
4-Wire 
(Line/Mains) 
Powered 
Isolator/ 
Converter 

SINGLE INPUT 
CHANNEL: 
4-20MA into 50 ohms 
1-5V into 1 Mohm 
0-101/ into 1 Mohm 
0-150AC 
into 100 kohms 
0-5AAC 
into 0.002 ohms 

DUAL INPUT 
CHANNELS: 
2X4-20MA Into 
25 ohms 
2x1-5V into 1 Mohm 
2X0-10V into 1 Mohm 
(Other AC ranges also 

available) 

SINGLE OUTPUT 
CHANNEL: 
4-20MA into 
1000 ohms 
0-101f into 
5 kohms minimum 

DUAL OUTPUT 
CHANNELS: 
600 ohms 
2X1-5V into 5 kohms 
minimum 
2X0-10V into 5 kohms 
minimum 

DUAL OUTPUT 
CHANNELS 
(Signal Splitter): 
2X4-20MA into 
600 ohms 
(available with 
4-20mA input only) 

24DC, ±10% 
117AC, 
50/60Hz, ±10% 
230AC, 
50/60Hz, ±10% 
(3 watts maximum 
for single channel 
models; 5 watts 
maximum for 
dual output 
channel models) 

-EM Externally-mounted 
input transformer for 
current input (available 
with 0-5AAC Input only) 
-TX 24V transmitter 
excitation (16V for 2X4- 
20MA DUAL INPUT model) 
for powering a 2-wire 
transmitter (available on 
4-20mA input models only; 
standard on models with 
2X4-20mA output) 
-RF Enhanced RFI/EMI 
filtering provides 30V/m@ 
20-1000MHz protection 
with less than I-0.1% of 
span error (-EM option 
required for AC current 
input) 
-EP External power, output 
stage powered by external 
source (only available 
on signal splitter in DIN 
housing) 

DIN Aluminum 
DIN-style housing 
mounts on 32mm 
G-type (EN50035) 
and 35mm Top Hat 
(EN50022) rails 

FLB2 Externally- 
mounted flange 
provides a secure 
mount and ensures 
resistance to 
vibration 

When ordering, specify: Unit / Input / Output / Power / Options [Housing] 
Model number example: ECT / 1-5V / 4-20MA / 117AC / -RF [DIN] 
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ECT-DIN 
Signal Isolator, Converter, 
Repeater, Booster and Splitter 

Figure 13. Dimensions for 2-Wire and 4-Wire ECT-DIN models 

25mm 
(1 in) 

1111111M11.1 

2-W1RE 
MODELS 

36mm 
(1.4 in) 

(4-wire single) 

45mm 
(1.8 in) 

(with dual outputs) 

4-WIRE 
MODELS 

51mm 
(2.0 in) 

issliMrism 

.OuvOur Auto' vi AC ACC EINS 

111 11111113111 

PIN11111 

Table 1. Terminal Designations for 2-Wire Units 

4-WIRE DUAL I/O 
MODELS 

80mm 
(3.2 in) 

.11 
130mm 
(5.1 in) 

110mm 
(4.2 in) 

2-Wire Output-Loop 
Powered Models 

Top Terminals 
(left to right) 

Bottom Terminals 
(left to right) 

Output-Loop Powered +IN -IN +PS -PS 

Output-Loop Powered with -EM Option CT/PT CT/PT +PS -PS 

2-Wire Input-Loop 
Powered Models 

Top Terminals 
(left to right) 

Input-Loop Powered +IN i -IN OUT -OUT 

Table 2. Terminal Designations for 4-Wire Units 

2-WIRE & 4-WIRE MODELS 

Table 4. Key to Table Abbreviations 

Key Definition 
A Channel 1 on dual output models 
B Channel 2 on dual output models 
AC AC line power Input 
ACC AC line power return (neutral) 
CT/PT Current Transfomum/Potential Transformer input 
DC +DC power Input 
DCC -DC power input 
GND Ground 
IN Input signal (+ or -) 
OUT Output signal (+ or -) 
-TX Transmitter excitation for powering 2-wire transmitter 

4-Wire (Line/Mains-Powered) 
Models 

Top Terminals 
(left to right) 

Bottom Terminals 
(left to right) 

Ti T2 T3 B1 B2 B3 84 B5 B8 B7 88 

AC Power Single Input/Dual Outputs & -TX +TX +IN -IN A +OUT A -OUT B +OUT B -OUT AC ACC GND 

DC Power Single Input/Dual Outputs & -TX +TX +IN I -IN A +OUT A -OUT BOUT B -OUT DC DCC GND 

T1 T2 i T3 131 B2 B3 B4 B5 B6 

Power with AC Inputs or -EM Option 

AC Power with -TX Option +TX 

CT/PT I CT/PT 

+IN i -IN 

+OUT 

+OUT 

-OUT 

-OUT 

AC 

AC 

ACC 

ACC 

GND 

GND 

Power with DC Inputs or -EM Option CT/PT CT/PT +OUT -OUT DC DCC GND 

DC Power with -TX Option +TX +IN -IN +OUT -OUT DC DCC GND 

Table 3. Terminal Designations for 4-Wire Dual I/0 Units 

4-Wire (Line/Mains-Powered) 
Dual I/O Models 

Top Terminals 
(left to right) 

Bottom Terminals 
(left to right) 

Ti 1 T 2 , T3 T4 1 TB Ti TB T9 B1 I B2 B3 B4 i I35 

B +OUT I B -OUT 
I 

B +OUT I B -OUT 

BB8 I B7 
1 

AC 

i DC 

B8 

ACC 

DCC 

139 

.GND 

GND 

A C Power & Dual Inputs/Dual Outputs 

DC Power & Dual Inputs/Dual Outputs 

-ij 
A +TX I A +IN I A -IN 

A +TX I A +IN IA -IN 1 

1 

I B +TX 
.......... 

B +TX 

B +IN 

B +IN 

B -IN 

B -IN 

A +OUT I A -DOTI 

A +OUT I A -OUT1 

WORLDWIDE www.miinet.com 
MOORSUnited States 

Info@ 
milnet.com Belgium info@ moorelnd.be China sales@ mooreind.sh.cn 

Tel: (818) 894-7111 FAX: (818) 891-2816 Tel: 03/44810.18 FAX: 03/44017.97 Tel: 86-21-62491499 FAX: 86-21-62490635 

INDUSTRIES 
Australia sales@ mooreind.com.au The Netherlands sales@ moorelnd.n1 United Kingdom sales@ mooreind.com 

Tel (02) 8536-7200 FAX: (02)9525-7296 Tel: (0)344-617971 FAX: (0)344-615920 Tel:01293 514488 FAX: 01293 536852 

11223412 _ 
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J. & P. TUCHARDSON4NDUSTRIESTTY LTD 
114 Caniptiell Avenue, WACOL 1:1L )1 4076 

Ph: (07) 3271:2911 - Fax: (07) 3271 3623 

jpirlojpr.eoni.pt 

SWITCHBOARD ELECTRICAL :l:NSPECTION.& TEST REPORT 

1,,age of, 6 

Customer Name: 

Project: 

JPR Job No: a 
Constructed by: 

fA, p 
Pci e9tql1;,pi __5"P 3 LT 

Item: ?v1I S - 

Tested by: e-,1s-9r 
PAYikeiliWilt.VP011: 

Size 
Size. 

Maim Functional Unit/s 
Fuse Fittings - 
Circuit,BreakerS 

.Qty 

Qty 
Size 

Motor Protection C.B: Rating 
Neutral Reqd 
Equipment Earthing Checked 
C.T.s Qty 

QtY Meters 
Contactors Qty 

Setting 
Size 
Size 

Rating 
Rating 
Rating 

Overloads 
Relays 

Qty 

Qty 
Rating 

Timers Qty 
Control Switches 
Push. Buttons 
Pilot.Lights 
Transformers 
ATINFD/Soft Starter 
DC Supply 
Terminals 
Engraving 
Cabling 
Busbars 

Qty 
Qty 
QtY. 
Qty, 

QtY 

..Qty 
Qty 

Type 
Type 

'Escutcheons / Shrouds Type 

JPR Label 
Legend Card 
PLC/Telemetry. 

Qty 
Type 

Rating. 
Rating 
Rating 
Rating 
Rating 
Rating 
Rating 

Type 
Fitted 

Power Monitor Rela 
r/..'..71_40474 
IP Sealing 

Qty 
Qty. Size 

t Ratin 

Rating 

Date: z. 
F. 

Settings 
Fuse Size.. 
Settings 
Function 

ID 

'Pri Inject. 
Function 
Voltage 

Function 
Voltage 
Voltage 
Function. 

Function. 
Voltage. 

"VbIttige-- 
Ftinetion 
Voittge 

ID 
1D 

ID, 

IP rating. 

Safety Stkr 

Function. 

, 

D,00r Latches/Hinges, Qty 
Ventilation Required. 
Circuit Schedule Markup. 
Terminal;Tig,htness Power_ 
BusbarSystem - Clearances , 

Earth Continuity. Body to E 
Cubicle Cleaned 

Type 
Type 

Checked 
Control 
Joints 

DöorstO 13 

Paint Finish Intact' 
Polarity Check R - R W- W 
Function Pewer Control 

OPoratitin- 
, Operation 
_:Supplied 

Result 
ID 

Panelsito'E 

B -B 
PLC/Telem 

Continuity Check R - R, W B N- ,7,tt*e_ 
.;;14triMiXi4Y-74,N 
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20081 & P RICHARDSON INDUSTRIES tgl 
J. & I'. RICHARDSON INDUSTRIES PTY. LT_ D 

114 Campbell kmpre, WACOL QLD 4076 
Pb: (0i) 3271 2911 - Fax: (07) 3271 3623 

E-matt: jprapr.com.sia 

SWITCHBOARD & SIIEBTWTAL INSPECTIONREPORT 
Customer Name: 1-11 t 
xittiv'S 315 Axls Pike 
RELI) btfScomikrEc-vioAi tax 

Form No. 

JOAN*: 0;100: lqj 14.:19ocy 
Drawing Ni): It- -co 7c a -so 60 Et0- 0-4-19.00 

PRODUCT INSPECTED 
DETAIL. 

Doctunents 

Documents 

Switchboard 

Doors 

Cell/Panels 

PASS "/. 

PAIL 

ainting 

Process 

lvfut DFT (40 SID) 
Cure Test 

,COlour Exterior 

Colotir. 

Colour Panels 

Powder/ Wet 

V.:// -' /1 

k fix Status Here: - 
I` 

Yellow Awaiting Inspection. 
Green inspection & Test Passed 

\Red Inspection & Test Failed, AWaiting'Rectificatlein 

10 
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84,-P. RI RD SON INDUSTRIES PTY. LTD. 
tit WACtL Q14) 4076 

3271'2911 r Fax: (07) J271 4923 

&malt: br@Oreamiaa 

SWrIVHBOARD / SHEETMETAL 
INSPECTION CHECKLIST 

Pimp NO. ,F1.018/3 

CLIENT: /3"D 
PRODUCT. DESCRIPTION: 

DRAWING & 

Pirto 64C1.0 Aot./rc,-7/111 1-EL 

I JOB NO :_ Ct. 06' 
D. NUMBERS_ 
675r70 0'110 r''''A" 

CONSTRUCTION 

Welds' 

Edges. / File 

4. Gange 

Material 

Ventilation Openings I Filter Bracket 

WaterIngress Test 

EquipMent Mounting Arrangement 

DOOrs Stiffened 

10. Escutcheons and Ulan Covers 

IL Cable $addles 

12. Grinding 

II Door Stays Fitted 

14. Earth Studs 

15. Rubber` Retainer 

iti Drawing ;Holder- 

1Z Sat Sections 

18. 'Locking Bars Fitted 

QUALM 

GOOD POOR 

19. External Creilet Welded and Ground 

Za 1.egent Cardn 

GentridCOndifions,SatisTeCtOry- 

2A. . Cabinet Clean 

23. Job Name and Number Marked 

COMPLIANCE 
VV1"171DRAWINGS 

YES NO 

REMARKS OR 
ACTION 

INSPECTED BY: 
DATE: - td 

AFFIX STATUS Yellow Awaiting Inspection 

Green ' Inspected/Tested Passed - 

Red Inspected/Tested Awaiting Rectification 
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. OW-0380A 03/0)/93 

3.013-S APE ANA 1XLIS 

LIVE LOW VOLTAGE WORK 

TESTING SWITCHBOARDS AND CONTROL PANELS WITHIN OUR,MANUFACFURING PREMISES 

APPROVED BY: Eric McCulloch 0-V1{SO) 

LOCATION: WACOL WORKSHOP 

AUTHORISATIONS 

DATE: Li? 

PERSONAL PROTECTIVE EQUIPMENT 

Authorisadon from person in 
charge 

YES. Long cotton clothing 
Insulating work gloves in test 

Insulating mats-/ covers, in test 

Switchboard rescue kit in test 

TASK 

LIVE LOW VOLTAGE WOW( 

TESTING SWITCHBOARDS 
AND CONTROL PANELS 
WITHIN OUR 
KANUFACWRING 
PREMISES 

OPTION 

OPTION 

er YES 
fir yts 
ir YES 

YES 

Isolation points identified and accessible 
Work area, clear of obstructions 

Unauthorised access prevented to work area 

0- YTS 

EYES 
yEs 

P.P.E. is fit for purpose er YES 

Test equipment is fit for purpose 0- YES 

Written authority to proceed has been obtained from 13' YES 
a person in charge. 
JPR authorisation to conduct live work is current 0" YES. 

Approved dedicated power supply only used for Fi YES 
testing. 

Approved dedicated power supply in, current test 

(A) MD protected outputs used at power supply 

> ROD protection checked daily priorto -use 

> Safety Obscrve is not required 

V YES 

0- YES 

lr YES 

Er YES 

(B) Non: RCD protected Outputs Used at power supply 0 YES 
> Supervisor to use 

> Safety Observer is in attendance 

u3an.r. ,s.rri: fully ,It,/iire ts. saiy. analysis. 

- d I 

O YES 

O YES 
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IFI1/44C0181171)[,, 

on AFEI v,A NA r,YSIS 

LIVE. LOW VOLTAGE WORK 

TESTING SWITCID3OARDS AND CONTROL PANELS WITHIN OUR MANUFACTURING PREMISES 

APPROVED. BY: Eric McCulloch (WflSQ) 

LOCATION: WACOL 'WORKSHOP DATE: 7../.a/;.f. 

AUTHORISATIONS. PERSONAL rizarEcrrn. EQUIPMENT' 

Authorisation from person in 
charge 

YES e Long c;ottdn clothing 
Insulating work gloves in 0s1 

Insulating mats icoveisin tett 

Switchboardrescuelit infest 
ignatu 

TASK 

LIVE t()W VOLTAGE WORk 

TPSTING SWITCHBOARDS 
AND CONTROL PANELS 
WITHIN OUR 
MANUFACTURING 
PREMISES 

OPTION 

OPTION 

L 

Er YES: 

a- lists 

et YES. 

o- yES. 

Isolation points identilio.d and accessible 9" YES 
Work area clear ofobstructions 

Unauthorised accessPreventeitto work 2 YES 

P.P.E. is fit for purpose YES 

Test equipment is fit forpurpose Er YES 

Written authority to proceed has been obtained from IT YES 
a personin charge 
JPR authorisation to conduct live workis current 

Approved dedicated power supply only used for 
testing. 

Approved dedicatedpovter supply in currenVtest 

(A) RCD protected outputs used at power supply 

> RCD protection checked daily prior to. use 

Safety Observer/ 0/ is not required 

(B) Non RCD protected outputs usediat power supply 
> Supervisor consulted prior torm 
> Safety Observer is in attendance 

tirttleIStarkt Atitly th,..eguLle,l,c-nts ctf: this job,safery ana,ys.i.s 

a YES 

'YES 

(r YES 

Er YES 

'LT YES 

YES 

'0 YES: 

YES 

Yrsi tv 
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031V 1f03 

JOB SAFETY ANALYSIS 

LIVE LOW VOLTAGE WORK 

TESTINaSWITCHBOARDS AND CONTROL PANELS WITHIN OURMANUFACTURINGPREMISES 

APPROVED' BY: Erie McCulloch (WHS0). 

LOCATION: WA COL WORKSHOP 

AUTHORISATIONS: 

Authorisation from person in 
charge 

DATE: 

PERSONAL PROTECTIVE EQUIPMENT 

YES Long cotton clothing 
Insulating: work gloves in, test 

Insulating rnats / coVers fittest 

Switchboard rescue kit in test 
ignatu e) 

. TASK 

LIVE ,LOW VOLTAGE WORK. 

ThsTING SWITCHBOARDS 
AND CONTROL PANELS 
WITHIN OUR 
MANUFACTURING 
PREMISES 

Isolation points identified and accessible 
o. Work aroa clear of obstructions 

Unauthorised awess Preventedto work area 

P.P.E. is fit for purpose 

* Test equipment is fit for purpose 

Written authority to proceed has been obtained from 
a person in charge 

O JPR authorisation to conduct live work is current 

Approved dedicated power supply only used for 
testing. 

Approved dedicated power supply in current. test 

OPTION (A) RCD protected outputs used at power supply 

> RCD protection Checked daily prior to use 

> Safety ,ObSeiverie/ is not reqUired 

OPTION (B) Non RCD 'protected outputs used at: power Supply 
> Supervisor consulted prior toms 

> Safety Observer is in attendance 

r--LTI-5.,%-.14+ -c L,/ . L L . 3 ,0 - - .. 

Axis PlaceLarapinta SPS SP315 Electrical Switchboard OM Manual

Q-Pulse Id TMS775 Active 29/01/2014 Page 485 of 540



U" 

1.8c P. RICHARDSON' INDUSTRIES PTY LTD 
114 Campbell AveputOVA'Ca Oth 

Ph (07) 3271:2011 - Po i:(01)32714623 
1pr@jpr,com.au' 

SWITCHBOARD ELECTRICAL, INSPECTION &TESTREPORT 
VED& SOFT STARTER SETUP 

Customer Name: to\ 0- 

Form No.. F191W11 

Ptital of 6. 

Project: U r - 96i y Pkrc:e - 51r3/.5- 
JPR Job. No: 

Constructed by: 

Drive Type: 
klite;rao 

fterti 

6.50f`' Tested by: 
Drive: 
Date: 

Drive Rating: 

Drive Setup Details: 

Parameter Selling Function 

o 

IL 

0 
SI 

El 
6 

15 
aq 

cop9 1'0316, pa 

a 

ga ;Hz_ 

.06 

All OtIterp0flinieters:aredefault settings. 
Comments: 
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J. & P. RICHARDSON INDUSTRIES. PTY LTD 
t14 Campbell Avenue, NVACpl, E41.,13 4076' 

Pb:, (07) 3291 2911 - On: m32713623' 
jprQue.com.an; 

SWITCHBOARD ELECTRICAL INSPECTION & TEST REPORT 
Vnl& sOFT STARTER SETUP 

Form No. F1019/8 
Page 3 or 6 

C,ustomer Name: E,VW 
Project:. 

JPR Job No: 
Gir boy) (4/- Ithe A2 Pice - P 5/5 

Constructed by: 

Drive 1e: 

M / cf09 
+roifir o) hems 

Item: pc..) 
Tested by: 

Drive: 

Date: 13 bo 

Drive Rating: 

DrlveSelupDeIalls: 

Parameter Selling Funttion, 
0' 02.: 

I- 0 
4 1- 

40 

73 ktt 
415' I, 

3 co ii 
2-et 

61 0' 

I'; 

l'homilior p 
tl&ki ZI:put 15- 

Exif 
1(9D 

1.4,11 A, 
1.11/4coc- 

ttl 
02. 

(p) z-4,714 igf 

(2) e/zia? sir -20o7 

CO 11171221 4'3 0-401/ 
lc 

re s'e4 

.16 
tize. 

co 1.1z_ 

01:t 

_40 relaa -1 fvinini , 
re/.j e kovtaV/104, Mede.. 
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J. & P. RICHARDSON INDUSTRIES PTY LTD 
i.14Camphefl Avenue, WACOL QLD 4076 

Ph: (07) 3271 2911 -Fax:(07) 3271 3623 

Jpr@Miccethaiti 

SWITCHBOARD ELECTRItALINSPECTION & 'FEST REPORT 
iSailiViritjAtAittivtg 

Customer Name , ;m-,1) 

Project 
:. o'. Ley .a.'filif.44 -#...i-A P12iie,ii,,.1>,? -;5" P ri,4,', 

JPR Job No AA. 4 .1 00 Item:: fri i y i 4n PY:tt 
Constructed by: R kr, ,0,444.4,5. Tested by & e. ,.. Date: 
1uo#1,44,eckii,.. 7,.'. - o'eliii-fis,,i)P,0 niiiiviiiii;Vp#06140ts:&;siiaificatii41- 
Main Functional UhitL. Qty , Size Settings 
Fuse.Fittings .Qty 

_ 

Size Fuse ! Size 
Circuit Breakers Qty Size Setting§ 
Motor Protection CB Rating Setting _ puiletiofi_ 

, . 

Neutral 
. Reqd ,---,''. - - -Size III. 

Equipment Earthing Checked, ..:,...-r!'' Size 
' C.T.s 

: 46, Rating Fri Inject 
Torroid . Qty Rating Function 
Meters Qty Rating ' FunctiOn 
Contactors Qty Rating Voltage 
Overloads Qty Rating Function. 
Relays, Qty ,..;---- . ; Rating ...--- Voltage 
TiinerS Qty e.;--- .Rating ,,..:--; ' Voltage ; ;.1.,'' 

Control Switches Qty ...° Rating .- : _ .:.--t.7. 

Push Buttons Qty :, ,..:- Riding" -- - ----;,.... : Function 
Pilot Lights Qty ;.:...;': ! Rating ; 4,,--- : .Voltite : 

Transformer Qty. 2:-i--- :Rating . Voltage " 

DC Supply Qty Rating: - !- - Voltage 
All' : Qty. Rating 1 Function 
VFD Qty Rating 1 Function 
Soft Starter , Qty Rating ; ' Function 
"FeriiiiiialS Qty ;.,,,."',"" Size 

, i!"' ID 
Engraving Qty Size. ID 
Cabling . Type Size :-r-.- ID 
Busbars Type Size_ ID 
EScUtcheoli-i. SlitotidS, - - y-pe, Label . _IP.Tating: : 

JPR Safety Guide, Fitted : . .C611 Clean 
Earth Leakage Unit Oty ce Function 
Remote I/O Unit Oty Size Finn:lion, 
q-ey7en7lskiesok740p::::. 

IP Sealing Rating 
Door Latches Qty ..."- Type ,--- Operation ,?...- 

Ventilation _ Required 
2 TyPe, ' Operation 

CircuitTSChedule Markup ...-- Checked, 'Supplied 
Terminal lightness 

, . 

Power e- Control .e..'. Result 
Polarity Check R ,R - W:-. W : 

', :13 -'13 
Continuity Check : B :::13 i N1N I 

Earth Continuity - - Body to E ,./..." Door toB : ,...r- ! Panel to E. :-:--*7 

Insulation Test ;R. fo...E. W to E .11to E Rio NV ; .Rto!13 W to 8 Nio E ! 

1000V Te.st (ma) 
. . , .... . ... _. 

. 

Partially Checked Circuits - Point To POint 

2 

i ! 

- 
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& P. RICHARDSON INDUSTRIES PTY LTD 
114 tampbek Avenue, WACOL Q1.1) 4076 

Ph:-(07) 3271 2911 - Fax: (07) 3271 3623 

E-mail: JgrOJpr.cor4,au 

SWITCHBOARD ELECTRICAL INSPECTION &TEST REPORT 
INDIVIDUAL DRIVES 

Page 2 of 6 

Customer Name: 'M:12 
.... Pr91-ec" Ur borl 1;4,11Z-fic6.5 (4 .2ci, el ace 5'15 - .5'P 515 

JPR,JobNo: AA 14/900 Item: T f& u 
, s_ Constructed by 4 44 0 0 41 Jo 

Tested by: & Date: 13 ,i, b 
I4e0;114:14,4 ''iik,i,-**kr,',Iirs.:::%' S:r.,- ' ,.;c1A J,KciitnNitlelqatta,f0110:40 it*iiisA Sik.diPitiait.:irS-a,',6piv;;; 
Main.Functional Unit/s: .Qty Size Settings 
Fuse Fittings Qty ,----- Size ....---- Fuse S iZe .....---- 
Circuit Breakers Qty 

... , 
Size Settings 

Motor Protection CB Rating Setting Fanetion 
Neutral Reqd Size ID 
Equipinent Earthing Cheaked- r*-- :Size 
C.T.s Qty . Rating Priiiiject - 

Torroid Qty _ Rating Function. 
Meters Qty Rating , Function 
Contactors Qty - -Rating Voltage 
Overloads Qty Rating Function 
Relays Qty Rating Voltage. 
Timers Qty - Rating Voltage 
Control Switches Qty Rating Funetien 
Push Buttons Qty Rating :' _ Function 
Pilot'Lights - - Qty - Rating Voltage 
Transformer ....... Qty 

- Rating Voltage 
DC Supply Qty ..---c- Rating ..--,- Voltage 
ATT Qty Rating Function 
VFD Qty Rating Function 
Soft Starter QV Rating Function 
Terminals Qty ...---- Size 

' ID - 

Engraving ' Qty Size ID 
Cabling Type Size ..---- II) 
Busbars Type Size ID 
Escutcheons / Shrouds Type Label IP rating 
JPR Safety Guide Fitted Cell Clean 
Earth Leakage Unit Qty, 'SiZe Function 
Remote I/O Unit Qtv Function 

erterat piei../flis;i: 
IP Sealing Rating 
Door Latches Qty --r---'- Type ...--- Operation ------ 
Ventilation Required Type Operation 
Circuit Schedule Markup , Checked Supplied 
Terminal lightness Power Control .,-,-- Result 
Polarity Check R -It W - W B -B 
Continuity Check R - R W -W B = B I N -N j 
Earth Continuity Body to E -,.--'' , Door toE .;.-, Panel toE ...:-.- 

Insulation Test RtoE: WtoE BtoE R to W RtoB WtoB NtoE 
1900V Test (Mc2) 
PartiallyChecked Circuits - Point to Point. 

I : 

ini:O.M.. 
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J. RICIIARDSON INDUSTRIES PTYLTD 
;44 Campbell tiyenue,,WACQL,Q1,1i 4616 

. ,Ph:(07),3271 2911,, Fitx::(07)3271. 3623 

E.-ma 

SWIT.CIIIIOARD. ELECTRICAL & TEST:REPORT 
INDIVIDUAL DRIVES. 

Page 2,6f 6 - 

. ' : ' . 

Customer Name: 8 1A 0 
Project: a r i l o l i L I h ii4-, izio- s' -194. P/", . -/.° 751... 
,IPR Job No: AA til? 00 Item: Rim 1 i Ali; g.:. v,e'l ) ,4- Cow 'fol. . . 

Constructed by a: r. Le . 

.. 
, 
. Tested hy:. t......-- .L,,,. 

c-...= ri),G)/" Date: 1;3 . 2_/ 0- 

#4104414kt: ',..' Wage% 17.01OrgiltitlefilWak444;:"...0000iii00.14.41.06iii i --:- , 

Main Functional Unit's: Qty . Size .,...' -i ,Settings 
Fuse Fittings QtY ' ' - Size Fuse Size 
Circuit Breakers Qty Site '..."'' : Setting , 

Metor'Protection CB Rating : Setting , Function 
Neutral ' ,Reqd; ....,--- Sii.o. ' ..?,-- . ID 
Equipment Earthing Checked Site : . , . 

C.T.s Qty Rating Fri Inject 
Torroid Qty Rating Function 
Meters Qty Rating ' Funetion 
Contactors Qty Rating. 

' .....-:` Voltage .:-..*,- 
_ _ ...., 

Overloads Qty Rating ,,Fiinction: ! 

Relays Qty , ' ,...'-- ;Riitini - :-...'------ ' ' Voltage. ,........7. 

Timers Qty _ : Rating ' ' ', - ".VOltage. 
Control Switches QtY :Rath* Ttinction 

. 

. _ _ , 

Push Battens . ' QtY Rating Function 
Pilot:Lights 'QtY Rating Voltage 
Transformer Qty Rating Voltage . 

DC Supply QtY. ": Rating . Voltage , _ ...... . 

ATE , , Qty Rating - 'Faction- , 

VFD.' 
, 

Qty 
- '.-e-- Rating: , ..%-:-'' llied:on , .. 

Soft Starter Qty Rating Function: : 

Terminals Qty ... : : Size ....,,, - LEY 

Engraving QtY ,,..-- . Size . ,:..:-.7.- : ID 
Cabling Type -.....-- 'Size ,,;"...:-. 

.. 

I3usbars Type ' :Size : 

Escutcheons I Shrouds. : Type 7:.;', Label ' IP rating 
JPR Safety Gtiide Fitted Cell Clean 
Earth Leakage Unit _ Qty Site Fintetion 
Remote .I/O Unit Qty Size. Function - 

!'..0.11441,ritetalsi.'-' 
' IP Sealing Rating 
Door.Latches QV - Type 

. _ , Operation 
Ventilation Required, i .:.,.. Typo . ...r"-- Operation - ;;;.,-,- 

.. : 

Circuit Schedule Markup - -. _Checked .. _ . , -,..SimPlied 
. 

Terniirial Tightness Power. :0,-- Control - - Reatile, , 

PolatityCheck: R ', R e-.' ' - - =W- .T.:e". BB 
Continuity.Check R -. R .e.,r W;,.W ,..",- , 11, B ,..e' 1 NN 
Earth Continuity Body to'E ;=_, Door toE ..,./,-- Pariel taE .;"*"' ._ 

InSulation Test - - - R to E ' W toT - B-16 E - Rto W - - 'll tO:B- . -WM.& - - N to;E. 
1000VTest (MO) . . 

. .. .. ._ 

_ 

Partially Checked Circuits Point,to ;Point ' 

j: . 

. _ 

. ;00.17.1iVki: '''' ' - _r.,-,:-:-7 ,., . .: .;,1'.:.'.":i [..'A--ic".-:Mf#.::-.it'- ,,,,,,...''''':"''''-''''."i ltkc:' :s.'. 7.P,-. =7'.-'.'-i-.-.:;,.: ,,,,,,, 7',..,.! .... ...... .. 

.... .. 

. 

. ..___ ........ . 

- _ 

. . . _. ...... _ . . _ _ 

. 
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& P., RICHARDSON INDUSTRIES PTY LTD 
114 Campbell Avenue, waa:IL QED 4076 

Ph: (07) 327i 2911 - Fax: (07)3271 3623 

E-mail: jprapr.com,au 

SWITCHBOARD ELECTRICAL INSPECTION & TEST REPORT 
INDIVIDUAL DRIVES. 

Form No:1'1919M/ - 
Page-Zorn 

Custontoe Namet 13 hivp 

t'roject; (Arbor) , j1i117/ii - fix;tk PIrJe4s* ...; PO - VP 515 
JPR Job No 0 w I q e, 6 Item: Prin7 p1)0! VID +- C'e I- 
Constructed by: Ft, 1.6, k ei,,, Tested by: --asor Date: ;.///;h 
Itiikeheakaft:B4.:,,,, ,,..,!,,,,k '41"°: ,-?%'; ,.Y:r ' To "ibiriplyAili,Diiniing's; DbilinOnti.A.SAedificatiOi 
Main Functional Unit/s: Qty ,-,-.' Size Settings ...-- 
Fuse Fittings Qty Size Fuse Size 
Circuit Breakers Qty - ....---- Size ."'" Settings 
Motor Protection CB. Rating Setting 
Neutral Reqd ...---- Size ,0!"-- ID 
Equipment Earthitts, CheCked Size .----- 
C.T.s ,Qty Rating Pri Inject 
Torriaid Qty Rating Function 
Meters , Qty''' Rating Function 
Contactors Qty Rating Voltage. 
Overloads. Qty Rating , Function 
Relays - -- Qty ---°- Rating Voltage ..---- 
Timers Qty - ' ' Ratina - Voltage 
Control Switches Qt.), Rath* Function 
Push Buttons Qty Rating Function 

' Pilot Lights: Qty ' "-- - Rating Voltage 
Transformer Qty Rating . Voltage 

_ 

DOStipPly Qty Rating Voltage 
ATT Qty Rating Function 
VFD Qty Rating .-.---- Function ....,--- 

Soft'Starter Qty Rating _ , Function 
Terminals Qty .--- Size ..--- ID 
Engraving: Qty .,--- Size ID -"- 
Cabling Type Size ID 
Busbars Type Size ID 
Escutcheons / Shrouds Type ,--- Label - IP rating 
JPR Safety Guide Fitted Cell Clean 
Earth Leakage Unit Qty Size, Function 
Remote I/0 Unit Qty Size Fund ion 
Generlilpieekliii:' 

- IP Sealing _ Rating 
Door Latches Qly Type ,.---- Operation ..../-- 

' Ventilation Required ..---- Type -- Operation .?"' 
Circuit Schedule Markup ,.-- Checked Supplied 
Terminal Tightness Power ,..-- Control ,,e''''' Result ..,----. 

Monty Check R - R ...,',.- W - W ....---- B - B ,-.-- 

ContinuityCheck - R - R ' ..,...-- W - W .r." B-B 1 N-N i 
Earth Continuity: Body to t ,;-' Door to E Panel to t 
Insulation Test Rio E W to E B toT It to W ROB WtoB Nth E 
1000V TeSt (MO) 
Partially Checked Circuits - Point to Point 

:? `-'1,." ; ,, ';v,i,. 
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& P. RICHARDSONINDUSTAIES PI* LTD, 
i 14,cathphell Avenue, WAedt 

Ph: 071'32112911: -.Fa (07) 3271 3623 

jpnaincolitau 

SWITCHBOARD ELECTRICAL INSPECTION & TEST REPORT 
INDIVIDUAL DRIVES 

Customer Name:. SM.)) 
: Project: - f ii 1411,1ibic-903aep - 51" 91'5/5 

,IP1R joh NO: 'iv( ,Lbigoi, Item: DA 'rthilf:re7 131 6;1 - 

Constructed by: .A., .11-6,.iy). 0,i4 44; 45 Tested by Z,t.4,,;11,9e. Date:: /, z ft) 
fifiwykepe;(6/.. r° co 1;TA4ekleP:6411100,741e11#1.: r.i*Wifiehilki.WilisA ' ' ' 14r vle 
Main Functional Unit/a: Qty S iie _Settings.. 
Fuse Fittings Qty Size ,Fuse Size 
Circuit Breakers.. Qty .-- Size ..--- Settings 
Motor Proteetion,CE Rating .Setting Function 
Neutibl Reqd Size .'ID:. 
EquipmentEarthing ' Cheeked Size 
CT.s; Qty 

, ',Rating :PalftijaCt . 

TofrOid Qty Rating ;Function_ 
Meters. QtY ' Rating :Function 
Contactors Qty Rating - Voltage ' 

Overloads, Qty Rating __IFUnetiOu,_, 
Relays 

' 
'Qty Rating: Voltage. 

Timers Qty 
- 'Rating. - voltiga 

Control Switches Qty Rating Function 
Push Buttons Qty Rating Function 
Pilot Lights Qty Rating Voltage 
Transformer Qty Rating Volk* 
DC Supply Qty Rating _ Voltage__ 
ATT Qty Rating . Function 
VFD Qty Rating. : Fun-Client 
Soft Starter Qty. Rating; rutetiOri 
Teritiinala 'Qty size, ID 
Engraving . Qty Siie- " 'ID ' 

Cabling Type Size ."' ID. 
Btisbars Type Size. . ID 
EscUteheons / Shrouds Type Label IP rating 
JPR Safety:Guide Fitted Cell,Cleart 
Earth Leakage, Unit Qty . Size ' . FiinCtiUn. 
Remotel/O Unit: Qty Size Function ' 

1.102.41rgektti 
IPSealing Rating l 
Door LateheS Qty - Type - OPeration , 

Ventilation Required , Typt ojiaintiod 
Circuit Sehedttle Markup Checked . Supplied 
TerMinal Tightness' ' . POW& r Control Result, 
Polarity Cheek R.-.R.: ...-- W - NV B - B 
Continuity-Check W -. W : B , B N:,' ' 

Earth Continuity : Body_ to. E_._ Decir tci E . :Paiteitti:E 
InSulatiOhTdst ' ' " It'toE- 'W to E fl-toX: . :R to W 1Z:to B W.'to,a, Tito E 
i000y Test(MO) 
Partially- Checked Circuits - :Point to POint: 

. a nYhalir' _ o i 
-1'4 -e-41,v,-:--''-::,H-,.< ..,. - 

_ _ ....__. . .. 

.. ...___ .. .. 
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.23: :.2a 6 

28.3 

jtCkriAgriSOINDUSTRIO"PTYLTIIr 
114 Campbell'Avedue; VACOL Q!..1) 4076- 

(07) 3271291:1 .Fax: (47) 327 r 3623' 

E -mail: jtiraprcom.au 

SWITCHBOARD ELECTRICAL INSPECTION & TEST REPORT 
EARTH LEAKAGE TEST 

Customer. Name: 5 m0 
JPR Job No: 

Test Unit Megger CDT330 

Item: 

Other 

cal 

?a 

30 

run 
111 

MIN-1111-111111111111 

411 

rriA) 

2 5' 

2 5- 

(MO 
Comments 

22 
202 
9 0. 

33 
29.6 

ConinienW- 
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J.& RICHARDSON: INDOSTRIESFTY LID 
111 Chrupbtll'Avinue, Wit(;(31, ()1.1): 6076 

Ph: (07) 3271 2911 - (07)3271 3623 

Ipr6.0pr,r6m:au 

SWITCHBOARD CONTINUITY & INSUIATION TEST REPORT 

Pigeh u96. 

Customer Name: 

Project: rbcia 
JPR JUb.No: N' 14.11,00 
Constructed wi en 

Pk,ce couigge Papa, 
Switchboard:. p -'5y5 
Tested Date: I 

From -?< To Red White Blue Neutral, 

Sketch: 

44' .4° , 
`41;reA.:1-T.c- 

Desigdatiori 
gYlkalt9PAC&FI,,92.s4.g.t.-L9,1 9.- .A40,10.;i:ZT 

1000 V Test (Mf2) 2.5 kV: Test ( ) 1000VTest(Mf1) 
Red to Earth o 
White to Earth 
Blue to Earth 
Neutral to Earth 
Red'to White. 
Red toBlue 15oci 

S'S:P0 White thAliie 

Cotringents: Geo Art 

Axis PlaceLarapinta SPS SP315 Electrical Switchboard OM Manual

Q-Pulse Id TMS775 Active 29/01/2014 Page 494 of 540



 

J. & P. RICHARDSON INDUSTRIES PTY LTD 
114 Campbell Avenue, WACOL Q1,D 4076 

Ph: (07) 3271 2911 Pax: (07)3271 3623 

Eniaii:jpr®jpr.coni.aii 
SWITCHBOARD ELECTRICAL INSPLCTION & TES'l REPORT 

Ptige 1 of 6: 

Customer Name: :g INA 

Project: GI r =i a ,. .....:. 4 * 
is AL .. ' 

JPR Job No: /V\ : Item: - 
Constructed by ' oil e, Iv- s Tested by &'il .,0/- Date 13 2_ ( 

OtOrieWiiiif*,,- Y'', li.7, . *.;,. 0.:.e. 0,,,,qowiaikoss, beiititeo-A4tiflolio 
Main Functional Unit/s e Size Settin_s ....-- 
Fuse Fittings Qty Size Fuse Size 
Circuit Breakers qty - ..---. Size. Settings 0r- 
Motor PriiteetiOn Ca. Ratin , 'Settin Function 
Neutral Reqd Size ID 
Equipment Earthing - Checked _ :Size 
C.T.t 

Qty Rating Pri Inject. 
Meters Qty Rating Function 
Contactors Qty Rating: - Voltage 
Overloads QV Rating Function 
Relays Op Rating - Voltage 
Timers 

(ZY .----- Rating --- Voltage 
Control Switches Qty -.0- Rating .--- Function ..- 
Push Buttons Qty .---- Rating ..--- Function .- 
Pilot Light S Qty ...'%' Rating .::=.-- Voltage / 
Transformers g.V .;.0.-- Rating ,..- , Voltage ...' 
ATT/VFD/Soft Starter Rating Function re" 
DC Supply 

qDP Rating ...-- Voltage ....--' 
Terminals Qty .--- Size 0.-- 1D 
Engraving Qty _ Size ..-. ID .--- 
Cabling - Type Size 0-- ID -,-- 
Busbars Type .....-- Size ..- ID 7-- Escutcheons i Shrouds Type Label ...--- IP rating --- 
S.A. MeteringtTs Qt. 
S.A Metering Links . Tye 
S.A. Meters Type Size 

,IIPIC Label Fitted " Stormed ..--- Safety Stkr , 
Legend Card Qty Correa 
PLC/Telemetry Qty Size, 
Power Monitor Rela Qty Ratin Function 14007/0" :1,:.4k, .4T4479.,41 ff.f. .:,1;, :';:cf-'-: Q.( ' ' '1. :,;...: r'',' 44,4ggagrfASP,,,_, ,,,,h sanrglir : :k 
LF, Sealing , Rating 
Door Latelies/Ilinges Qty .---- Type ,---_ Operation ,--- 

i Ventilation Required " , ...,-.--- Tipè .0-- Operation ,--- 
Circuit Schedule Markup - Checked Supplied 
Terminal Tightness ' ' POwei I -- Result 
EInsbar,. System; Clearances 

1 Joints 0-- ID re 
Earth Continuity Body to E f -0- . Doors to E - Panels to E ,0' 
Cubicle Cleaned j P 
Paint Finish Intact 

f 

Polarity Check It.-,R ' " ...,-- W - W :,-- : II- 13 7 
Function 

. Power ,0- Control .--- ' PLC/Telem ,- 
Continuity Check R - R I 

.. 
W - W - B - B - i N-NI rj.igrifi 11 .;;As.a . . , k V-4,1 , . ' .0 I ! 4V51'.VirA,tftiV4rVell> ,17a',7. ..'t.5.F1'116.1A.::aakilalhVAte:I=,? : : -; 1.itS",,P,) 4 .0.4''',-.;r0:0-4,i.41' ;*:`,.: A' :47.+Ze:,4 
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J. & P. OltilARDSON INDUSTRIES PTY. LTD. 
114 C4604:11Ankuse,441/ACOL QLD 4076 

Pk: (47)3271 2911 r Val: (07) 3271 3423 

Erma: jpr@jpr.coltuto 

SWITCHBOARD / SHEETIVLETAII 

1NSPECITON CHECKLIST 

PRODUCTDESCRLPTION: 4/Y4.5- 

6**. 4,6E p 

CONSTRUCTION 

1. Foldi 

2. * Welds 

Edges /File 

4. Gauge 

S. Material 

6. Yentilation'Openinp / Filter Bracket 

7. Water ;Ingress Test 

8. EqUipatent Mounting Arrangement 

9. DOOM Stiffened 

10. Escutcheons and. Loran Covers 

11. Cable Saddles 

12. Grinding 

13. Door Stays Fitted 

14. Earth Studs 

15. Rubber Retainer 

16. Drawing; iOlder 

17. Hat Settle:its, 

X& LOCIdng Bars Fitted 

19. External Crevice Welded and Ground 

20.- Legend; Cards 

General Conditions ;Satisfactory 

22. . .Cabinet,Clesiir. 

QUALITY 

GOOD POOR. 

DRA 

JOB NO: 54/4 0 
DULE NUMBERS 

7 -e, 7e, -0 00 
/42 e cc) 4o 
COMPLIANCE 

WITH DRAWINGS 

NO 

REMARKS OR 
ACTION 

VW' 

23. Doti Nance and: Number Marked . 

INSPECTED BY: 

AFFIX STATUS HERE 

DATE: 

Yellow Aivaliing Inspection 

Orem InSpectecyreSted Passed 

Red Inspeetedflested4Waitiog Rectifieation 

,= 
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1.020014.P'Rimpsoltmusw$141 
J. & P. RICHARDSON INDUSTRIES PTV LTD 

114 Campbell Avenue, WACO!, Q1.1) 4074 
Ph: (07) 327129'11 -F r (07)3271 3623 

E-malkipr@fpncom.au 

WITC BOA 2D. & SUi EET TAL INSPECTION REPORT 

item: .P315 Axta ?LAC( SEWAGE, AMP IsmiTaigoilra 

.Desigo 

PRODUCT 
DETAIL 

;Drafting 
.Doctunents. 

Sbeetradtal 
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SP315 AXIS PLACE 
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SITE COVER SHEET 

ELECTRICAL DRAWINGS INDEX 
DWG N °. TITLE SHEET REVISIONS 
486/5/7-0070-000 SITE COVER SHEET 00 P1 0 A 

486/5/7-0070-001 POWER DISTRIBUTION SCHEMATIC DIAGRAM 01 P1 0 A B 

486/5/7-0070-002 PUMP 01 SCHEMATIC DIAGRAM 02 P1 0 A B 
486/5/7-0070-003 PUMP 02 SCHEMATIC DIAGRAM 03 P1 0 A B 

486/5/7-0070-004 RESERVED !SUMP PUMP) 04 
486/5/7-0070-005 RESERVED (GENERATOR CONTROL 05 
486/5/7-0070-006 COMMON CONTROLS SCHEMATIC DIAGRAM 06 P1 0 A B 

486/5/7-0070-007 COMMON RTU I/O SCHEMATIC DIAGRAM 07 P1 0 A B 

486/5/7-0070-008 RTU POWER DISTRIBUTION SCHEMATIC DIAGRAM 08 P1 0 A B 

486/5/7-0070-009 RTU DIGITAL INPUTS TERMINATION DIAGRAM 09 PI 0 A B 

486/5/7-0070-010 RTU DIGITAL INPUTS TERMINATION DIAGRAM 10 P1 0 A B 

486/5/7-0070-011 RTU DIGITAL OUTPUTS TERMINATION DIAGRAM 11 P1 0 A B 

486/5/7-0070-012 RTU ANALOGS & MISCELLANEOUS TERMINATION DIAGRAM 12 P1 0 A B 
486/5/7 -0070 -013 RESERVED (COMMON CONTROLS TERMINATION DIAGRAM) 13 

486/5/7-0070-014 EQUIPMENT LIST 14 P1 0 A B 
486/5/7-0070-015 CABLE SCHEDULE 15 P1 0. A B 

486/5/7-0070-016 SWITCHBOARD LABEL SCHEDULE . 16 P1 0 A B 
486/5/7-0070-017 SWITCHBOARD CONSTRUCTION DETAILS 17 PI 0 A B 

486/5/7-0070-018 SWITCHBOARD CONSTRUCTION DETAILS 18 P1 0 A B 

486/5/7-0070-019 LEVEL PROBES AND PRESSURE TRANSMITTER INSTALLATION DETAILS 19 P1 0 A B 

486/5/7-0070-020 CATHODIC PROTECTION UNIT - CONSTRUCTION AND WIRING DETAILS 20 P1 0 A 8 . 

486/5/7-0070-021 FIELD DISCONNECTION BOX 21 P1 0 A B 
486/5/7-0070-022 SWITCHBOARD GENERAL ARRANGEMENT ELEVATIONS - DOUBLE SIDED 22 P1 0 A B 
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142 141 

A1124 

143 

ANALOG LEVEL 
METER 

A1004 A1008 

610 608 

RTU ANALOG INPUTS 

TERMINAL 
HOUSING Ftex2i 

TRANSMITTER 

.609 

A100C 

A11-20M 

sco" 4100. 

149 

A/124 V 0 

A0.1.1.90T TRANSMITTER 

A101A 

144 

O A100- 

ISO 

P5c -01 0 
C A100- 0. 

P5-02 0- 

41078 5M" A101. 4101. 

151 P5-03 
All-0011 Am- 

A11.24V 0 
145 

41124V 0 
14,6 

A11.24V 0 
147 

A11.24V 0 
148 

42 1 

j VSD 1 

t 
39 ' 

j VSD 2 
42 

j : 1 

39 

681 
240VAC SUPPLY [ Nw 
REF 01:E14 

E11 PROMATIC 50 
FLOWMETER SENSOR 

152 P5 -04 

A100 I-IPRIMARY 
WET WELL LEVEL 

4101- Q 

41024 SiXttnA 
4102. _c____Lcrog...._a_l 

153 P5-05 2. 
A102- 4102- NO2- 0 C gl 

154 P5-06 2- 

NO3A 

A103- 

CATHODIC PROTECTION UNIT 
TRANSDUCER 

30 11 

nT 
89 

__,_REF 20:BLi 

111 PROMATIC 50 
FLOWMETER Ye 

5430.4 - 410.3. 
C 

A103. 

155 PS-07 

O -C 
4103- A103- 

156 P5-08 

AS CONSTRUCTED DETAILS 

AIM DELIVERY PRESSURE 

A102 

3. 

3- 

5"" 4104. c 

A 

157 4. 
A104- 1'5PC: 

P5 -10 

A/10°44* - 
158 4- 

A103 

I CERTIFY THAT THE 'AS CONSTRUCTED- DETAILS 
SHOWN ON THIS PLAN ARE A TRUE AND ACCURATE 

RECORD OF THE WORKS. 

SIGNED /V. 6...M DATE: / 5.' 
NAME of SIGNATORY'RediV, 077/ 
RPEO No. or LICENCE: C 1;9.4,2 
COMPANY NAME: -r/4?A- 
START DATE: FINISH DATE: IS.a 

VS0 1 SPEED COMMAND 
4-20mA 
REF 02:C8 

liVSD 2 SPEED COMMAND 
4-20mA 
REF 02:C8 

A104 

11:16" A105. 

159 

A105- O P15:5 (21.-1121 AIDS - 

160 

giS* 

5- 

RESERVED FOR 
GENERATOR FUEL LEVEL 

h A105 RESERVED FOR 
SECONARY WET 
WELL LEVEL 

A1064 SaC" A106. C--"=-44-4 
161 

P5 -14 

6. 

0 4106- 4106- 

C 511 

A106- 3 
162 6- 

A107A .5"mA A107. A107. 

163 P5-15 7. 
A107- . A107- 

164 P5-16 

A107- 

°darnel Signed by KVANEESA61395 

PRINCIPAL DESIGN MANAGER 

5192 21-04436 .0691n51 Signed by P.SHER1VFF 

R.P.E.Q. No. DATE .". CUENT DELEGATE 

7 

FLOWMETER PIT 

C 
J. & P. RICHARDSON 
NUSINS err 1.1D. =N UL ammo MS ocsam 
ABA 5 COI 232 122 111 CORM NC INN QD 1021 

M. re 3271 as WW1 eat 

,v1Pli Project No.: E10-C41900 

2444-as 

0146.SL/tot/ 

UrbanUtiiities 
DATE 

22-04-08 

DATE 

24VDC SUPPLY 
REF 007 

GI 

li 4106 RECTIFIER 
CURRENT 

A107 1-1DELIVERY 
FLOWMETER 

RTU ANALOG OUTPUTS 

RESERVED FOR 
AO -03 I 

CHEMICAL DOSING PUMP 
SPEED REFERENCE 

<1. SITE 

SP315 
AXIS PLACE 
'SEWAGE PUMP STATION 

A0 A 03. 00 

P6 -01 

14003- 

3- 

4003- 

NOTES 

1. ALL WIRES & CABLE CORES ARE 
FERRULED WITH GRAFOPLAST SI2000 
COMPATIBLE LABELLING. 

LEGEND: 

SWITCHBOARD POWER TERMINAL 

0 SWITCHBOARD CONTROL TERMINAL 

O SWITCHBOARD GENERATOR TERM. 

0( FIELD TERMINAL 

13 PLC TERMINAL 

RTU TERMINAL 

VSO TERMINAL 

PLC/RTU MARSH, FUSE TERMINAL 

O PLC/RTU MARSH, LINK TERMINAL 

TO ATU DISCONNECT PLUG 

RTU DIGITAL INPUT 

001.02 > RTU DIGITAL OUTPUT 

RTU ANALOGUE INPUT 

RTU ANALOGUE OUTPUT 

MI-02 

II401.02 
II 

ELECTRICAL AS BUILT DETAILS 
REV COMPANY J A P RICHARDSON INDUSTRIES 

C CONTRACTOR LICENCE No. 7513 

s - DATE: 27.04.12 

TITLE 

COMMON RTU I/O 
SCHEMATIC DIAGRAM 

Sheet 07 
AS INSTALLED 

SHEET No. 7 

Queensland Urban Mille* DRAWING No. 

486/5/7-0070-007 
AMEND. 

a is 12 13 

HOW5C41002131.11A57.0210soLC Oto Leo Same No_N eft Fiksy. 27 AN3 2012 1126-26AM 

14 15 I 18 

A 

a 

0 

F 

a 6 

H 

8 

g 
f 
2 

sS 
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14 - 

SHROUD 

240VAC 629 
1. 

FILTERED 1 

SUPPLY 
REF 01412 

621 

COMMON CONTROL.Si 
SECTION 

662 

POWERBOX 
PB251-24CM-CC-T 

N 

LOAOL 

PSI 

BATT 

BOK 

RTU 

COM 

NC 

C0/1 

NC 

IOAKP 

JIB. 

D127. 

0127 

17128. 

D128. 

RTU POWER SUPPLY 
10A 24VDC 

2. 
12- 

,104/1P 

11111111h 

0, 

BATTERY OK OK 
REF 07:C2 

Fault. 1= Healthy 

POWER ON 

REF 07.(2 
0 = Fault, t= Healthy 

am TEMPERATURE PROBE - 

LOCATED AT BATTERIES 

GRAPHIC 
DISPLAY 

VSD 2 

R5485 

WINN rudw" IMO 
EL131 

R 4858- &Ili rfrowiR - iLomilliLlumisia 
18 19 

20PLUG 6 

Cable 16 Cable 17 111111111 Cablern 

Use 120ohm impedance Twisted Pair Cable 

MODBUS CONNECTIONS 

LEGEND: 

SWITCHBOARD POWER TERMINAL 

0 SWITCHBOARD CONTROL TERMINAL 

SWITCHBOARD GENERATOR TERM. 

11( FIELD TERMINAL 

PLC TERMINAL 

O RTU TERMINAL 

VSO TERMINAL 

PLC/RTU MARSH. FUSE TERMINAL 

O PLC/RTU MARSH. LINK TERMINAL 

10 KU -.)- DISCONNECT PLUG 

01142 

001-02 > 

All -02 

401-02 I 

RTU. DIGITAL INPUT 

RTU DIGITAL OUTPUT 

RTU ANALOGUE INPUT 

RTU ANALOGUE OUTPUT 

AS CONSTRUCTED DETAILS 

I CERTIFY THAT THE AS CONSTRUCTED-DETAILS 
SHOWN ON THIS PLAN AREA TRUE AND ACCURATE 

R CORD OF THE WORKS. 

SIGNED: g Ly..Z DATE: t 5.12 
NAME of SIGNATORY: /2(4 frit O 7 ri 
RPEO No. of LICENCE: C ic,74( 
COMPANY NAME: ....77fe 

START DATE: FINISH DATE / $42 

NOTES 

1. ALL WIRES & CABLE CORES ARE FERRULED 
WITH GRAFOPLAST 512000 COMPATIBLE LABELLING. 

2. ALL FUSES ARE 500mA EXCEPT WHERE NOTED 
OTHERWISE. 

SAtV J3. 
2. 

0 "- 3_ 

24V DC 

13.8V DC 

. J4. 

J4- 

SNIP 
419. 

Rx TBA 

Tx TBA 

t SD 

14A. 

RADIO 

PIN-OUT FOR RA010 CONNECTION 

RADIO 
D89-M-1 
089 -M -2 
089-M-3 

089-M-5 
0139-M-6 
089-M-7 
OB9-M-8 
089 -11 -9 

MD3311 
OB9-F-1 
089-F-2 
089-F-3 
0139-F-4 
089-F-5 
089-F-6 - 089-F-1 - 089-F-8 
089-F-9 

EILACKBOX - EON12H-2M-MF-LC 

DISCONNECT 
PLUG 6 

0,_ 

SNIP 

SAN? 

7. 

07. 

SAW 
Os. 

51.119 

.9. 
09. 

16. 

-16- REF 02:Al2 
1 RTU 24VDC CARD SUPPLY 

17 

J7- 

J9. 

19- 

5APP 
O 110 

m. 

J"- 

5411P J13. 
*U. 
013. 

1 WET WELL HIGH LEVEL RELAY LR3 
REF 06 #7 

SPARE 

LEVEL RELAY LR2 
RESERVED FOR DRY WELL 

COMMON CONTROLS 
REF 05:1110, 064312 

&-13 

56-14 

MODEM 
REF 08815 

FLOWMETER - ENDRES+HAUSER 
REF 07M11 

SNIP 

O 
/4- 

-1)1144- 

1 

a LEVEL RELAY 1R4 
VALVE PIT HIGH 

REF 06112 

SAM? . 

SPARE 
RESERVED FOR ULTRASONIC 
WET WELL LEVEL 

sAH9 
J16. 

-116" REF 1118 

WE T WELL WASHER 

SANP 

17. 

OIT 

SAMF 
117. 

REF 0245 
te. PUMP 1 SUPERVISION RELAY 1K7 

SPARE 
RESERVED FOR STATION MANHOLE 
SURCHARGE IMMINENT 

te- 

SAHPib .118 

- PUMP 2 SUPERVISION RELAY 2K7 
019- J"'" J REF 03:65 

07.10 REISSUED FOR CONSTRUCTION P.H. GA. DRAFTED P.HAGUE Booed by A.IMTTHOfT 21-04-08 

R.P.E.O. No. DATE 

Original Slatted by K.VAHEESAM395 

PRINCIPAL DESIGN MANAGER 
04.12 AS INSTALLED BA R.M. DRAFTING CHECK A.WITTHOFT 
03.12 

lie DATE 

AS CONSTRUCTED R.B. B J. CAD FILE 67-0070884C OriolnaIsloned by RJANFADA 5102 21-04-08 

DESIGN CHECK R.P.E.O. No. DATE 

Otistne1 Stoned by P.SHERRIFF : 

CLIENT OELEGATE 
AMENDMENT ORN. co S.C.C. FILE No. 

ILD 111144115P40-111/4111 Feta 

2 3 4 5 8 

J10. 

DISCONNECT 
PLUG 6 

P6- 0 ii 

P6-19 

P6-03 

R5485- 

R5485 
Cable 10 

V, 
.C. S IV V) in 
CC 1.11 

V1 4.1CC 
Cc' -OD 

CO .- 1.1J CC _, 0 C a 0 'Z. :::1 .. 
CO .- ...1.11.1 

C 
-IC > 

< n . .1 < -to 
a Z'', > U = 
Ce CC 

< iM M 0 
= A LI Ak 
us. 

411 

10 4 to 0 
=..... CI LEI III 

11 EEM -NOS MEI 

ITO GRAPHIC 
DISPLAY 
REF 08:110 

a1. X 
0 I- 
0 V) 

POWER L. P2 P1 ,7 

SUPPLY 
CONNECTOR 

RS 485 PORTS 

RS 232 
PORTS 

BLACKBOX -COM 2965 

GSM ANTENNA 

I 

REFER TO SHEET 12 

1- 3- 4- 

RT 

GSM 
MODEM 

2 

5' 7" El. 

ANALOGUE INPUTS 

LOGICA CMG - MD3311E 24VDC - MOTHER BOARD 

DIGITAL INPUTS (MODULE No. 1) 

El COM 15 14 13 12 1110 9 8 7 6 5 4 3 2 1 0 

DIGITAL OUTPUTS (MODULE No. 1) 

E2 7 6 5 4 3 2 1 0 COM 

REFER TO SHEET 09 

REFER TO SHEET 10 

REFER TO SHEET .11 

REFER TO SHEET 12 

32 33 34 35 36 37 30 39 40 41 42 43 44 45 46 47 COM 

E.'. 

f. 

DIGITAL INPUTS (MODULE No. 3) 

o 1 2 3 (Om E8 

RT, 

ANALOGUE OUTPUTS 

LOGICA CMG - MD3311E 24VDC - EXTENSION BOARD 

DIGITAL INPUTS (MODULE No. 21 

1E5 COM 31 30 29 2827 26 25 24 23 22 21 20 19 18 17 16 

REFER TO SHEET 10 

J10- 

FROM RTU 
REF 08:A13 

Cable 18 

GRAPHIC DISPLAY 
REDLION G306A000 

12.145 

4 

Cable 17 

1 TO VSO 1 

REF 02:E5 

4111 0 1 1 151 7 2 3 III MIMI AC POI 6.0 

I4 PO Mt an Mt (;)1311 st1 OnL 

OR Pro' ct E10-C41900 

REV 

C 

4.04.05 

DATE 

2-0448 

DATE 

Urban Uti lities 

SITE 

SP315 
AXIS PLACE 
SEWAGE PUMP STATION 

DIGITAL OUTPUTS (MODULE No. 2) 

I E6 15 14 13 12 11 10 9 8 COM 

ks-----YREFER TO SHEET 11 

PORT 1 

LOGICA CMG - MD3311E 24VDC 
ETHERNET BOARD 

PORT 2 

11A. "AMP -ID-- 24VDC 2o 
yy_ SUPPLY 

039, REF 08:F8 

TERMINALS "20" 
MOUNTED ADJACENT 
TO GSM MODEM 

PIN-OUT FOR GSM CONNECTION 

Hil 791155:21 
14015 -3 
HC115-4 

HD15-6 

110H01155-81 -72-1. 

N 010 8 t1511 HD:517 
H015 13 
H05-14 

ELECTRICAL AS BUILT DETAILS 

COMPANY J & P RICHARDSON INDUSTRIES 

CONTRACTOR IJCENCE No. 758 

ELECTRICIAN - DATE: 27.04.12 

TITLE 

RTU POWER DISTRIBUTION 
SCHEMATIC DIAGRAM 

1103311 
0139-F-1 
089 -F -2 
OB9-F-3 
0B9-F-4 
089-F-5 
DB9-F-6 - OB9-F-7 
DB9-F-8 

CONFIGURED FOR . 

LAPTOP CONNECTION 

Sheet 08 
AS INSTALLED 

10 11 12 13 

SHEET No. 8 

LlueonrJend Urban Whits DRAWN° No. 

486/5/7-0070-008 C 
JADWG1C41030 QUU47.037644..c eon LAMS wed by clasim on Fdday, 27 Apnl 2012 111628AM 
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- 
. , IL Id 

RTU COMPARTMENT 
NITS RTU 
M03311 EA 

16 CHANNEL 
DIGITAL INPUT 

MODULE 1 

D100 

D101 

0102 

010 3 

0104 

0105 

0106 

0107 

010 8 

0109 

0110 

D111 

D112 

0113 

0114 

0115 

00 

01 

02 

03 

04 

05 

06 

07 

08 

09 

10 

11 

12 

13 

14 

15 

(OH 

El 

RTU POWER SUPPLIES 

J18 
14VDC 

J18- 
81 104 

JIA. 

J4. 

4:1=15 
J1A- 

.1=r 2. 104 

CIL= 2- 11- 

3. SA 
13. 

am 3- 13- 

14- 
Ea 4. SA 

14A 0 

REFER 
SHEET 08 

DISCONNECT 

PLUG 1 

0100 

0101 

Plug Blotli .-uus 

QA 4 J4A- 

5. SA 
15 

OCD 5 15- 

ff 6 SA 
16. 0 

CI=ID 6- -16- V 

7. 54 

CCD 7- 17- 

fa. 8. 5A 

am 8- 
Ea 9. SA 

0=0 9- 
10.5A 

CCD 10- 
fa0 11. 5A 

CCD 11 

0 

19- 
110. 0 

J10- v 
.111 0 
J11- v 

fa3 12. SA 

OCD 12- 
fa- 13. SA 

ill. 0 

=ID 13- J13- v 

Ea. 14 SA 
J14. 0 

CCD 14- 114- 

Ea. 15.54 
CCD 15- 
Ea. 16. SA 

116. 

D 16- 116- 

fat 17. SA 

cICD 17- 
Ea 18.54 
0=0 18 

O 011-24V 
Dll 

OII-CON 
2A4.' 1 

0101 

0103 

0104 

0105 

0106 

0107 

0108 

3 

)5 

0109 

010 

0/U 
)11 

0100 

0101 

0/02 

0103 

0104 

0105 

0106 

0107 

0108 

C=I 2 

CCD 3 

O=D 4 

OCD S 

COD 6 

cl=t1 

CICO 8 

0100. 
0100 > 
0101. 
0101 ) 
0101. 
0102 

CCD 9 

CCD 10 

O 11 

CCP 12 

COD 13 

REFER 
SHEET 08 

0103. 
0103 >---. 
0104. 
D104 ) 
0105. 

CI= 14 

CCM 15 

c1=D I6 

O=D 17 

CCO 18 

0109 

0=0 19 

cc2) 20 

43=c) 21 

OM 22 

0110 

0=D 23 

C1=0 24 

DM 

c1=0 25 
(3=3 26 

12 

11112 0112 

OS .27 
anD 28 

0113 

0114 

0115 

13 

14 
0113 

a=) 29 
cCD 30 

0114 

a=D 31 

,Q=D 32 

011 

CCD )3 
CCD 34 

011-can v 

E 

ELECTRICAL AS BUILT DETAILS 
REV COMPANY J 6 P RICHARDSON INDUSTRIES 

CONTRACTOR LICENCE No. 756 

ELECTRICIAN DATE: 27.04.12. 

'16 

)19 

)20 

35 

LINK OARS 

0105 
0106. 

0°110°67. >- 
0107 

0111. 

00 1 ° Ili 1111 3271 >1 ( 1 

0113 > 

0 0° 11/ 111 544 

0115 > 

GY 

GyJ 

GYM 

(06108 
SKEET 10 

Er 

SWITCHBOARD 

STARTER COMPARTMENT 

PUMP 1 

REFER WET 02 

0100. 

0100 
CONTROL POWER 

0/or. 1S1 

START PUSHBUTTON 
0101 

0102. 1S2 
-1-07 STOP PUSHBUTTON 

0102 

0103. 

0103 

1S3 

E/STOP PUSHBUTTON 

1S4 

0/05 

RESET PUSHBUTTON 

1K3 

....--°1 PUMP RUNNING 

0106. 

0106 4 ....---1-1 

0107 

A 0/07. 
MOISTURE IN OIL 

0104. 

0104 

0105. 

STARTER HEALTHY 

COMMON COMPARTMENT . 

Dim PFR 

0111 

0111. 

0112 

0113. 

\---< 0113 

0114. 

D114 

ENERGEX MAINS POWER 
REF 01:64 

PFRS 
STATION MAINS POWER 
REF OH9 

SFAR 

ATS COMPARTMENT 

SURGE DIVERTERS OK 
REF 06,F13 

SO 3 Off 

STARTER COMPARTMENT 

LOC REM 
0510 07 STATION LOCAL/REMOTE SWITCH 

COMMON COMPARTMENT 

0115. SIR-2 
SURCHARGE IMMINENT 

Oils I REF 06:02 

A 07.10 RE-ISSUED FOR CONSTRUCTION P.H OA. DRAFTED P_ HAGUE Original Signed by A.WTTHOFT 

DESIGN 

214)408 

R.P.E.O.No. DATE 

Original signed by K.VAHEESA61395 

PRINCIPAL DESIGN MANAGER 

2444-08 

DATE 

UrbanUtilitteS 
g315 
AXIS PLACE. 
SEWAGE PUMP STATION 

C 04.12 AS INSTALLED R.M. DRAFTING CHECK A.VVITTHOPT 
B 03.12 AS CONSTRUCTED R.B. B.J. CAD FILE 57-0070aet_C 

..A.DESIGN 

°ripe aipod by R.JANFADA 

CHECK 

5192 21-04-08 

R.P.E.O. No. DATE 

WON Signed by PSHERRIFF 

CUENT DELEGATE 

22-04-06 

DATE 
No DATE AMENDMENT N. APD B.C.C. FILE No. 

raguatigae.ruwev !wig _.A. 
3 4 6 7 8 10 41 12 

FIELD 

AS CONSTRUCTED DETAILS 

I CERTIFY THAT THE "AS CONSTRUCTED' DETAILS 
SHOWN ON THIS PLAN ARE A TRUE AND ACCURATE 

CORD OF THE WORKS. 

SIGNED: ...C4.4,CR":". DATE: ',S....4,Z 
NAME of SIGNATORY:003d i72. Gr,77-; 
RPEQ No. or LICENCE: C 1 

COMPANY NAME: j.".e.. 
START DATE FINISH DATE: 54=2 

LEGEND: 

CABLE IDENTIFIER 

TO RAI -.I.> DISCONNECT PLUG 

I .4E)- s 

I® 5 I 

FUSE TERMINAL 

DISCONNECT. LINK TERMINAL 

.7. 

,1 & P RICHARDSON 
Worm rri ye' mixt commas so wens 
MA NCO! IQ AS IR PPM art WOlt gal 4116 

M AA 3271 XII Pt (On WI WIJ Oft 1140....r 

JPR Pro ct No.: E10-041900 

NOTES 
1. ALL WIRES & CABLE CORES ARE FERRULED 
WITH GRAFOPLAST 512000 COMPATIBLE LABELLING. 

2. ALL FUSES ARE 500mA EXCEPT WHERE NOTED 
OTHERWISE. 

Sheet 09 

RT'ItEU DIGITAL INPUTS 
TERMINATION DIAGRAM 

11 

AS INSTALLED 
SHEET No. 9 

Queensland Urban URN* DRAWING No. AMEND. 

486/5/7-0070-009 C 
PAL/W=4160e OUU0?-02700Cgmo Lou Saved by dozed on 144.y. 17 Arad 20121124213 

14 ' 1 i 16 

A 

B 

C 

E 

F 

(1 1 

S 

B 

2 

9 
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 I....-- 
. 

A 

C 

B 

No 

- - 

07.10 

04.12 

03.12 

DATE 

RTU COMPARTMENT 
HITS RTU 
MD3311 EA 

16 CHANNEL 
DIGITAL INPUT 

MODULE 2 

0116 16 

DI17 17 

0118 18 

0119 19 

0120 20 

0121 21 

0122 22 

0123 23 

0124 24 

0125 25 

0126 

DI27 

0128 

0129 

0130 

0131 

26 

27 

28 

29 

30 

31 

CON 

ES 

0116 

DISCONNEC T 

PLUG 2 

Plug Block 

0 012-24V 

1712 ' 

V 1312-COM 

0116 

2A 36 
CCD 37 

C1733 38 
0116. 

1 

0117 0117 

0118 0118 
3 

D119 

4 

0120 

0119 

0171 

0122 

0121 

0122 

0173 012 

0/24 

0125 

0176 

0127 

0124 

)10 

)11 

0125 

0126 

12 

D128 

0129 

0130 

13 

0/29 
14 

0130 

0/31 

012-COM V 

16 CHANNEL 
DIGITAL INPUT 

MODULE 3 

0132 

D133 

1)134 

D135 

0136 

0137 

0138 

0139 

DI40 

0141 

0142 

0143 

0144 

0165 

0146 

0147. 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

0(32 

P03 

0134 

0135 

0136 

0137 

0138 

0139 

__0140 

D141 

7-- 
42 t 0142 

43 

46 

47 

(OH 

(7 

0143 

DISCONNECT. 

PLUG 3 

Plug. Nock 

)2 

-)4 

)7 

)8 

)9 

0131 

I 

I 
I 

I 
I 

C1=1:3 39 
CIED 40 
0=0 41 

am) 42 
CCD 43 
CI=D 

0117. 
0117 

0178. 

0119. 

0=0 45 
CI=D 46 
CI= 47 
0713 48 

I 

I 
I 

C1=13 

CIZD SO 

0=0 51 

0= 52 

CCD 53 

009 
0120. 
0120 

0111. 

0121 

0127. 

0/23. 
0123 

CE=D 54 
cco 55 
cE3o 56 
0=0 57 
OM 58 
.cco 59 

0=D 60 
cED 61 

cco 62 
C1=D 63 

0=D 64 
CC33 65 

0=0 70 

0127. 
D177 

0128. 

0129. 
0129 

0/30. 
0130 

0131. 

011 

LINK BARS 

. I 013 

O 013.24V 2/401- 71 
013 COM 

Cog ON 

WET 09 STARTER COMPARTMENT 

PUMP 2 

2K2 

REFER SHEET 03 

CONTROL POWER 

Ey 

< 
2S1 

START PUSHBUTTON 

252 
G, STOP PUSHBUTTON 

253 

0119 E/STOP PUSHBUTTON 

. 2S4 ----< 
0120 'el RESET PUSHBUTTON 

D/21 2K3 
GL-/ 

0121 
---41 PUMP RUNNING 

< 
RE ADY/AUTO 

(422. 
Din 4 .-----j2'1111 STARTER HEALTHY < 
0,23. 2K7A 

MOISTURE IN OIL 

G 

Ey 

C1=13 72 A- 

0133 

0134 

CCD 73 

COO 74 
0=1) 75 

0/32. 

a= 76 
am 77 

0135 

0136 

D137 

CEO 78 

CED 79 

Cl1=0 80 
0=D 81 

cl=0 82 

0138 

0139 

0140 

0141 

0:33 83 
CCD 
0=0 85 
CAD 86 
C1=D 81 
CI=D 88 

C1=0 '89 

0144 

0145 

0146 

0147 

013-COM V 

E 

) 
) 

014 2 
11 

D143 
12 

)13 

-)14 

-7)15 
-7) 16 

-.7)17 

-7)18 

0144 

0/45 

0146 

0167 

CE:D 9 919 

Cm 92 
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CC33 96 
Cf=0 97 
0=33 98 

am 99 
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0143. 
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)19 

)20 
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AS CONSTRUCTED 
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P. H. 

B.A. 

R.B. 

ORR 

GA. 

R.M. 

APO. 

amD 102 

Cr) 103 

104 

LINK BARS 

DRAFTED 

DRAFTING CHECK 

CAD FILE 

B.C.C. FILE No. 

P.F4AC3LJE 

A.Wit-rmoFT 
67-0070set_C 

RTU COMPARTMENT 

0177, 

0127 
RTU BATTERY OK 
REF ONC3 

RTU CONTROL POWER 
0120 ( REF 08:C3 

COMMON COMPARTMENT 

0129. EMGDT 

0129 
EMERGENCY PUMPING MODE 
REF 06.C6 

0130. LR3 

0130 
WET WELL HIGH LEVEL 
REFER 0647 

617 OSE 

7. 

618 
Field 0/Box 

DOOR SECURITY STATUS 
REF 06:C15 

SWITCHBOARD 

COW ON 

SHEET 11 REV 

41 

0142. LR4 
VALVE PIT HIGH LEVEL 
REF 06:13 

CATHODIC PROTECTION UNIT 

Y--' - -'-1 
0/43. 

S2 
D143 

ELECTRICAL AS BUILT DETAILS 

C 

COMPANY .18 P RICHARDSON INDUSTRIES 

CON-TRACTOR LICENCE No. 756 

ELECTRICIAN DATE: 27.04.12 
Onginat Boned by AAMTTHOFT 21-04-08 OrIgInal Signed by K.VAHEESA013115 

DESIGN R.P.E.Q. No. DATE PRINCIPAL DESIGN MANAGER 

Original olgnod by RJANFADA 5192 21-04-08 Odg61e1 Signed by P.SHERRIFF 

DESIGN CHECK RP E.O. No. DATE CUBIT DELEGATE 

24-044113 

DATE 

2244-08 

DATE 

FAULT RESET 
REF 07:F2 

NOTES 
1. ALL WIRES & CABLE CORES ARE FERRULED 
WITH GRAFOPLAST 512000 COMPATIBLE LABELLING. 
2. ALL FUSES ARE 500mA EXCEPT WHERE NOTED 
OTHERWISE. 

FIELD 

Ci-a211R CB 
SUPPLY 

AS CONSTRUCTED DETAILS 

I CERTIFY THAT THE 'AS CONSTRUCTED" DETAILS 
SHOWN ON TI-US PLAN ARE A TRUE AND ACCURATE 

RECORD OF THE WORKS. 

SIGNED: A... /Vencl. DATE / 
NAME of SIGNATORY: /143/.3 /72 C' 97./ 
RPEQ No. or UCENCE: 4? 7-7? 
COMPANY NAME: 0.-/- 
START DATE 
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CABLE IDENTIFIER 

"I" '4.'0- DISCONNECT PLUG 

I 5 I 

I0=0 5 I 

FUSE TERMINAL 

DISCONNECT LINK TERMINAL 

FINISH GATE: 57/°2 

elJ. 
SC P. RICHARDSON now N Lic °max MOMS NO WOK 

ABADEl/Stm 111 TAMA A6 MCOL 026 

At P6 sin nn to eel am sea Ho- leoen, 
JPR Project No.: E10-C41900 
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AS INSTALLED 
SHEET No. 10 
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.1E). 5 I 

RTU COMPARTMENT 
MITS RTU 
MD3311 EA 

8 CHANNEL 
DIGITAL OUTPUT 

MODULE 1 

0000 

0001 

0002 

0003 

0004 

'0005 

0006 

D007 

(OK 
001.14V o 

0000 

0001 

0002 

03 
NE 

HO 
0003 

04 
NC 

HO 
D004 

05 
NC - 

HO 
0005 

06 
NC 

0006 

07 0007 

F 

8 CHANNEL 
DIGITAL OUTPUT 

MODULE 2 

002.24V 

0008 

0009 

0010 

0011 

0011 

D013 

0014 

0015 

con 

0008 

09 0009 

10 
H 

0010 

It 0011 

12 0012 

13 0013 

14 
NC 

NO 
0014 

IS 
NC 

NO 
0015 

F aE 

Pb:; 
1 

) 2 

)4 

)5 

6 

i 001 

001.24 V 201,1) 105 
001-E0H 

0000 

0001 

0002 

0003 

0004 

0005 

0006 

0007 

1001 ON 

SHEET 10 

16. 

CCD 106 

COD 101 

ODD 108 

CCD 109 

CI= 110 

CI=D 111 

QM 112 

CCD 113 

azo 114 

CCD 115 

CCD 116 

CI= 117 

a= 118 

073 119 

36- v 
0000 
0000- 
0001 
con- 
0002 
0002 
0003 
0003- 
0004 
0004- 
0005 
0005- 

0M3 120 

DISCONNECT 

PLUG 4 

Plug Mock 

)11 

12 

13 

318 

)19 

CCD 121 

c=1 122 

N-LINN BARS 

I DO2 I 

0 002.14V 
2A ES. 123 0 ® 124 0008 

125 
0008 CI=D 
0008- >--- 

126 0009 
® 
CI= 121 0009 

0010 
<CD 

8 

0009- > 4-- 
anD 129 

0010 

CCE> 

cop 131 

P010- 
0011 

130 
0011 

I a= 132 
0012 a= 133 

CI= 134 0013 0013 CZ:0 135 

CC:D 
138 

137 

aczo 

139 a= 

0013- 
0014 136 

140 

00007144- CI::0 
171=D 0015 

ELECTRICAL AS BUILT DETAILS 
COMPANY J a P RICHARDSON INDUSTRIES 

CONTRACTOR UCENCE NO. 758 

ELECTRICIAN - DATE: 27.04.12 

07.10 RE-ISSUED FOR CONSTRUCTION 

AS INSTALLED 

20 

DISCONNECT 

PLUG 4 

P.H 

B.A. 

G.A. 

R.M. 

AS CONSTRUCTED R.B. B.J. 
AMENDMENT DAN. APO. 

SD Mt AS W.8'4434III Yelp 
2 I 3 

-LINK BARS 

COT ON 

SHUT 12 

Gy 

Gym 

STARTER COMPARTMENT 

0000 ry K20 

< 0000- LJ I 

L21111(21 
0001- 

1K22 

0001- 

SWITCHBOARD 

PUMP 1 RUN COMMAND 
REFER 02:016 

PUMP 1 FAULT RESET 
REFER 02:F14 

I PUMP 1 EMERGENCY MODE INTERRUPT 
REFER 02:914 

0003 1K23 

0003- 
PUMP 1 RUN AT MAXIMUM SPEED 
REFER 02:914 

COMMON COMPARTMENT 

GL..-/ 

Gym 

Gym 

GYM 

24VDC 
SUPPLY 
REF 00417 

DRAFTED 

DRAFTING CHECK 

CAD FILE 

B.C.C. FILE No. 

4 

P.HAOUE 
A. WITTHOFT 

Original Signed by A.WITTHOFT 

DESIGN 

21-0448 

R.P.E.0 No. DATE 

57-00700e7 _C ortInal signed by FUANFADA 5182 21-0408 

DESIGN CHECK R.P.ECI. No. DATE 

ETR 

DEW- 

0005 

0005- 

.116. 

.116- 

ELECTRODE TEST RELAY 
REFER 01:04 

UWWR 

I WETWELL WASHER AUX RELAY 
REFER 0744 

0 
613 

X614 

STARTER COMPARTMENT 

0008 2K20 

0008- ' 

D009 
21(21 

0009- I 

DOtO 
21(22 

0010- 

2)(23 

0011- 

.116A 

316- 

PUMP 2 RUN COMMAND 
REFER 01914 

PUMP 2 FAULT RESET 
REFER 03f 14 

PUMP 2 EMERGENCY MODE INTERRUPT 
REFER 03:914 

PUMP 2 RUN AT MAXIMUM SPEED 
REFER 03:F14 

COMMON COMPARTMENT 

CATHODIC PROTECTION UNIT 

0013 K1 REMOTE INTERRUPT 
0013- REFER 07:14 

Origami Signed by K.VAHEESN8195 

PRINCIPAL DESIGN MANAGER 

Otle1na1 Sped by P.SHERRIFF 

CLIENT DELEGATE 

0014 

0074- 
H3 

24-0448 

DATE 

2244-08 

DATE 

FAULT INDICATION 
REFER 07:14 

Urbanutilities 
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To aru -N.> DISCONNECT PLUG 

0 SWITCHBOARD CONTROL TERMINAL 

FUSE TERMINAL 

DISCONNECT LINK TERMINAL 

NOTES 
1. ALL WIRES & CABLE CORES ARE FERRULED 
WITH GRAFOPLAST 512000 COMPATIBLE LABELLING. 

2. ALL FUSES ARE SOOmA EXCEPT WHERE NOTED 
OTHERWISE. 
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I 
5 I 

5 1 

--4 
0 12 14 lb 

. RTU COMPARTMENT 
HITS RTU 
(103311 EA 

8 CHANNEL 
ANALOG INPUT 

MODULE 1 

A100 

8101 

8102 

4103 

MO4 

AIDS 

A106 

A107 

A100* 

\ 0 A100- 
A101, 

1 - A/01- 
- A102. 

A102- 
A103. 

3 -% A103- 
A104. 

4 - A104- 
A105. 

S A105- 
4106. 

6 A106- - A107. 
1 A107- 

E 

Plug Elect 
.4100. 

A100- 

<10 

<12 
<13 
-,"14 

)16 

)20 

I A101- 

I A/0/. 

A10 

A102- 

.4103. 
A(03- 

A104. 

All 

CC:C1 142 

COD 14 3 

COD 144 

0=0 145 
CMD 146 

COD 147 

O=D 148 

149 

CI=D 150 

Screen 

IF.Ev 151 

cco 152 

Screen 

-1E9. 153 

c=1) 154 

Screen 

ia, 155 

am T56 

Screen 

CONE H 

SHEET I 

OI 

J6. 

JS- v 
A1004 

USE 5EREE31E0 CABLES 

.1101.4 

- 

MOVE 

41018 

4102A 

Al02- 

A1034 

4104- 

4105. 
A105- 
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OZD 158 

Screen fa 159 

DISCONNECT 

. PLUG S - 
A106. 

OC:D 160 

A106- 

A/07. 

Al03- ) 

Screen 

161 
Alf16- COD 162 

Screen 

Al07 
163 

NOTES 
1. ALL WIRES & CABLE CORES ARE FERRULED 
WITH GRAFOPLAST 512000 COMPATIBLE LABELLING. 

2. ALL FUSES ARE 500mA EXCEPT WHERE NOTED 
OTHERWISE. 
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Screen 
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20 
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ELECTRICAL AS BUILT DETAILS 
COMPANY J & P RICHARDSON INDUSTRIES 

CONTRACTOR UCENCE Ne. 750 

ELECTRICIAN - DATE: 27.04.12. 

RE-ISSUED FOR CONSTRUCTION 
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DESIGN No. DATE 
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39 
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39 
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FIELD AS CONSTRUCTED DETAILS 

FIELD 

1 

i W 

DISCONNECTION 

TERMINAL 
HOUSING 

80X 

1 

1 

11 I 

I CERTIFY THAT THE 'AS CONSTRUCTED' DETAILS 
SHOWN ON THIS PLAN ARE A TRUE AND ACCURATE 

OF THE WORKS. 

SEWED: g4.4.4.4.A., DATE: I 5:4 
NAME of SIGNATORY: 0420 4 

/19 
49,.01-7.-/- 

RPEO No. 0, UCENCE: C.- 72 
COMPANY NAME: 3-, 
START CATS FINISH DATE: I- 5 ./.2 

PRIMARY 
WET WELL LEVEL 

TRANSMITTER fl 
11 

- , `- 1 1 Elk Bk tIA 
i 

1 . 

I 

ti- --E-%11 i 

i IN 
Breather 1 

DELIVERY PRESSURE 
TRANSMITTER 

CATHODIC PROTECTION 
PROBES 

24VDC SUPPLY 
REF 08f 7 L J13- 

VSD COMPARTMENT 

LINE ISOLATOR 
A0008 

IN ILI OUT 

LINE ISOLATOR 
40018 

PI 2U our mi warm 

PET. EARTH 

Original Signed by K.VAHEESAK195 

PRINCIPAL DESIGN MANAGER 

NST.EARTH 

24.04-05 

Original Signed by P.SI4F-RRIFF 

R.PE.Q. No. DATEA. CLIENT DELEGATE 

7 8 

DATE 

2204-08 

DATE 

A0008 

E.14 PROMATIC SO 

FLOWMETER To FLOWMETER SENSOR 

PUMP 1 VFO 

A000( 

40018 

54 

55 

PUMP 2 VFD 

A001C 
54 
5S 

PUMP 1 VFD SPEED REFERENCE 
REFER 02:013 

PUMP 2 VFD SPEED REFERENCE 
REFER 03{0 

UrbanUtilities 

10 

SITE 

SP315 
AXIS PLACE 
SEWAGE PUMP STATION 

11 12 

J & P. RICHARDSON N 
3.dusers iv UT. mark sumac es Am MOM 
Mt 21 COI fa 12$ 10 0161111. KIRA OD LH 

Ill (02)271 isii W. 0,1 1111 14) Col Opt... 

dPR Pro ect No.: EIO-041900 

TITLE 

RTU ANALOGS & MISCELLANEOUS 
TERMINATION DIAGRAM 

13 

FLOWMETER PIT 

LEGEND: 

CABLE IDENTIFIER 

DISCONNECT PLUG 

FUSE TERMINAL 

DISCONNECT LINK TERMINAL 

EARTH TERMINAL 

TO Rill 

CCM 5 ) 

Sheet 12 
AS INSTALLED 

SHEET 140. 12 

Queensland Urban UtlEa DRAINING No. 

486/5/7-0070-012 
AMEND. 

C 
POWGC.47903 0utr1S7C0Piteu44. t. Bawd M dap on Fi0a1,27 Awn 2012 11:26.20All 

14 15 I 18 

E 

8G 

gH 

tI 

2 

Axis PlaceLarapinta SPS SP315 Electrical Switchboard OM Manual

Q-Pulse Id TMS775 Active 29/01/2014 Page 512 of 540



_ - - 
1 V d11' 14' 

ELECTRICAL AS BUILT DETAILS 
REV COMPANY J d P RICHARDSON INDUSTRIES 

CONTRACTOR UCENCE No. 756 

ELECTRICIAN - DATE: 27.04.12 
A 

A 07.10 RE-ISSUED FOR CONSTRUCTION P.H. OA. 
C 04.12 AS INSTALLED B.A. R.N. 
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`No DATE AMENDMENT DRN. APD'A 

1DRAN SP-P.M-NV 
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S RV 
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0 :0 11 ,1'.1 4 10 

' ITEM OTY DESORPTION 
" MANUFACTURER CATALOGUE No 0MT REMARKS 

01 METERING ISOLATOR tot Shrouds, tot Phase Barriers SOME( 51.6 400 312614 Mt. r931013 

1 02103 MANUAL TRANSFER SWITCH 12115 Handle. Shrouds TERASAKI MTSSAGE40033T1NEURSGMTKR0351.116 Set Irx0.13 1320AI Char.6 
3 2 - AUX TO SUIT NAN SWITCHES 02 1 03 S4006E(3400 MASAN 1' 2AX00/13STA 1 F 

I 1 04 PL09'1 (ROUT BREAKER 4 T1115 Handle. Shrouds TERASAKI SISOG1/3150TNIS1975CILT02535116 Set Irx0.63(15 7.5A) Im45 

S I 05 ROWS ORC(.11 BREAKER MS Handle, Stroud: TERASAKI 525061;3250i7Hsri6GHT1E1253SUE Set Ir =0.63{157.5A) Imo6 

6 
E 

7 1 01 DERGEX PHASE FAILURE (PORT BREAKER TERASAKI 011815306( - 

8 
F 

9 I 09 512-0/B CIRCUIT BREAKER TES Handle. Shrouds TERASAKI S12911/350 11151123111.T2(f1101.NG Set Irro.ii lsoAl lia .6 13000 

10 1 MO SEATTON HMIS PHASE FAILURE CIRCUIT BREAKER TERASAKI OT(86306( - 

n 1 011 3 PHASE OUTLET GREW BREAKER 
TERASAKI DTC863111( PLUS 05KM-32-30-3PR 

12 I 012 ISA GPO CIRCUIT BREAKER TERASAKI OSRCBH-16-73A - 

13 1 013 {ITU LAPTOP GPO CIRCUIT BREAKER TERASAKI DSRM/1.10-30A 

14 1 014 SPARE TERASAKI OTC66106( . 

IS 1 015 SPARE TERASAKI DTC6600( 

16 I 016 SW/BD INTERNAL LIGHTING CIRCUIT BREAKER TERASAKI DSRC13H-6-30A. - 

17 1 017 SUM( FILTER CIRCUIT BREAKER TERASAKI DTCB6HOC 

18 1 018 EM Putt? MERL 8 SURCHARGE IHNINENT CB TERASAKI DTC136106t - 
19 1 Oil GENERATOR AUXtLARY SUPPLY CIRCUIT BREAKER TERASAKI OSEKBH-10-30A - 

20 1 020 CAROM PROTECTION POWER SUPPLY TEEIASAKI 010361116( K 

21 1 021 VALVE PIT SUMP PULP POWER SUPPLY TERASAKI OSRCBII-10-30A 0 

22 
E 

23 - 0 

24 V 

zs 

26 I 030 RTU POWER SUPPLY CIRCUIT BREAKER TERASAKI DTCB6104C - 

21 1 CBI SURGE FREER ALARM RELAY ORCUIT BREAKER TERASAKI DTC66104( 

El I 032 SPARE TERASAKI DTC66104E H 

29 I Q33 SPARE TERASAKI 0TC136104C 

15 NOT USED 

II 1 04.1 PUMPI CONTROL CIRCUIT BREAKER TERASAKI DIC86106C - 

32 1 05-1 PUMP/ CONTROL COICUTT BREAKER TERASAKI DT(B6106C 

33 
E 

34 F 

35 
F 

36 1 DISTRIBUTION BOARD CHASSIS TERASAKI (0-2-31/18-311 - 

37 3 FT - SERGE WARIER CIRCUIT FUSES NIP 636211 63115 - FUSES A, HOLDERS 

71 3 SURGE INVERTER CRITEC TOS1100.2571-211 - 

39 I SURGE FLIER ALARM RELAY - SPAR (RITE( 0AR-2791 

40 1 SURGE REDUCTION FILTER -SRI (RITE( TOM-104-240V - 

41 1 EIVERGEX HARTS PHASE FAILURE RELAY - PERE CARLO GA VAIII DPB-01-(-101 - 

41 

43 I STATION MAINS PHASE FAILURE RELAY - PERS CARLO GAVA2Z1 DPB-01-(-1128 

44 1 HAIN NEUTRAL LINK OIL ELEC. DLAII6 - INSULATED 

05 1 HAIN EARTH LINK DAL ELEC. 01.1416 - 

66 1 DIST. BD NEUTRAL LINK DORE 169624 INSULATED 

41 I 01ST. 60 EARTHED% DINE 165E24 - 

IA I SURGE OSTER NEUTRAL LINK (LPSAL LSA - 

49 1 INSTRUMENT EARTH Lea 011 FLEE. DLBE12 INSULATED . 

SO 1 FLTERED SUPPLY NEUTRAL In CUPSAL L7 - INSULATED 

SI 1 3 PHASE SWITCHED OUTLET CLIPSAL 56(410 - USE ENCLOSURE AS SHROUD 

52 1 I PtIASE OUTLET ISA (UPSAL 2015.908 {SHROUD! - 

53 1 LAPTOP GPO - TWIN 10A , CL1PSAL 2915449A.449AP - 

54 1 I PHASE OUTLET - GENERATOR ANCILLARY POWER CLIPSAL 5650310 F 156 

SS 1 I SET - I PHASE KEE SOCKET - GENERATOR POWER POWERt.0(K-NRG PBX-SL-PO-AU-400 F Sequential Connection Box 

56 2 FIELD DISCONNECT BOX - DOOR PROXIMITY SWITCH PEPPERL 1, FUCHS NCBS18GH40-20 

57 . 

58 13 SW/60 DOOR MIRO SWITCHES CANSCO 511202 . 13 OFF RIO 

59 9 . SW/BO OW INTERNAL FLORID LIGHTS THORN 1300108 _ 

60 2 PUMP VARIABLE SPEED DRIVES DANFOSS Model Na: FE202POTST4E20116GC6eaSna.AYIK0000/ 

61 1 REMOTE KEYPAD MOUNTING AT DANFOSS 13061107 . 

61 2 SPEED POTENITEPETERS 11Q 1W 1 Tun IMP D1P-POTS cAm 1171W I Torn POT. 

63 2 PUMP E/STOP CONTACTOR - K1 SPRECHER 0. SCHUH 
-.. 

(A6.140-E1.11-240VAC 

64 1 PUMP CONTROL CCT POWER ON RELAY - NE (DEC R1128 -UL 240VAC . .54126-05C 

A 07.10 RE-ISSUED FOR CONSTRUCTION P.H. GA 
C 04.12 AS INSTALLED B.A. R.M. 

03.12 AS CONSTRUCTED R.B. B.J. 
No DATE AMENDMENT APO 

SIS MAME $1.41.1104111 111r10 

2 i 3 

ITEM OTY OESCMP TON MANUFACTURER CATALOGUE No OPT REMARKS 

AS VSO RUNMIG RELAY - KO EEC R1148-1.11.-2400AC 
. ' 411413-05C 

66 2 MOISTURE 41 OIL SLAVE RELAY - K76 10K RH213-tt-24VIK 0 .51128 -05C 

67 I 

63 E 

69 2 PUMP 1101511071 IN Ot RELAY - ICI 0010101055 $0 III, 21011 A -FREE ISSUE WITH PUPS- - 

70 6 

11 8 

72 NOT USED 
- 

73 NOT USED 

74 2 PUMP RUN COMMAND RELAY - K20 011213-111.-24VIX - 511713 -ISC 

75 2 POMP FAULT RESET RELAY - K2I EEC PHI8-131-24V0C - .51113-05C 

16 2 PUMP EMERGENCY MODE INTERRUPT RELAY - En Ku 111128-11.-2490C - .502B-05t ' 

17 2 . P409 RUN AT MAX' RELAY - K23 IOEC RH28-U1.-24VOC - .5111840( 

18 2 PUMP START PUSHBUTTON - S1 SPRECHER L SCHUH 01P-f301-11110 - 

79 2 PUMP STOP PUSHEWTION - SE 

- 
SPRECHER 1 SCHUH E1P-F402-PX01 07-PX10 - 

80 2 PUMP E11/STOP PUSHBUTTON - S3 SPREETER 1 SCHUH DIP-11T34-PX625 016`11112,07PXOTS 

81 2 PUMP RESET PUSHBUTTON - S4 SPRECHER L SCHUH 01P-F641-PX10 - 

8i 2 PUMP HOUR RUN '<TER NATIONAL TH639 - 

03 NOT USED 

84 - F 

85 E 

86 
E 

87 
E 

013 
E 

89 
E 

90 
E 

91 1 LR3- WET WELL 1600 LEVEL RELAY HULTITROCE MTR -5 - 241/DC 

92 1 LR4- VALVE PIT 111411 LEVEL RELAY MULTITRODE HIM 0 24VDC 

93 
0 

94 1 SIR - SURCHARGE EMINENT LEVEL RELAY KUL MAME MTR-2 140VAC 

3 SINGLE POINT PROBES Kt TITRODE 3 off - 010134FSP-Shield 

96 1 EMERGENCY PUMPING NODE RELAY PUMP! - ENGI SEC RH2B-UL-240VAC - .51126-05( 

.97 1 SURCHARGE *DENT DELAY TIMER - SIDT WRECKER & SCHUH R27 -FSA 3E - U23 - ON DELAY 0.05-60sec 

98 I EMERGENCY PUMPING MODE TIMER - ERGOT KC 113.0-4-AF20 SR3P-OSC - DIGITAL MLR-FM(110N TOO 

99 1 EMERGENCY PUMPING MODE (DEER PLRIP2- MGT SPRECHER 1 5CH1A1 1127-ESA 411- U23 - ON DELAY 0.05-60hr 

TOO 2 EMERGENCY PUMPING MODE SWITCH - 55 SPRECHER 1.S011.111 D7P-LSM25-PX20 - ENGRAVE 'OFF WE 

tot 1 LEGEND PLATE HOLDER SPRECHER & SCHUH 117-17-13E165 117-110 

102 F 

103 F 

104 F 

105 F 

106 
F 

101 
F 

108 
F 

.109 

Ill F 

III F 

112 , IEEE X1140-1.11.- 14VOC F .SH411-0SC 

10 
F 

114 1 GRAPHIC DISPLAY - FREE ISSUE REDLICH 63064004 - --FREE ISSUE- 

115 1 SW/1317 LIGHTING CONTROL RELAY - SLCR IDEC Rii26-1.11.-24VIIC - 411211-05C 

116 I STATION LOCAL/REMOTE SWITCH - SKI KRAUS A KAMER CA0114720.6004124758 - ENGRAVE 'LOCAL REMOTE' 

IP I ELECTRODES TEST RELAY - EDT EEC RH48-11-24W - 411413.0K 

118 1 WETWELL WASHER AUX RELAY - WHR OX( 80118-1.1-24VDC P SH213-05C 

119 0 WET WELL LEVEL INDICATOR CROMPTON INSTRUMENTS 244-0110.116.P.SR 4.20mA - 0-1011% 401 REO POINTER 

120 2 VSO CUBICLE VENT FAN COSKOTEC GXV30A2220 - 
121 2 CUBICLE FAN THERMOSTAT NIP f11011100 - 10 - 60% 

In 050 coat VENT tosnomc GKE30 

123 

124 

us 

121 
S 

int - s 

no t CATHODIC PROTECTION MOT DRAWING No SHEET 20 

DRAFTED P.HAGUE Oneinal Signed by AMATTHOFT 

DESIGN ' 

21.04-08 

R.P.E,Q, No. GATE 

Original Signed by K.VAREESA11395 

PRINCIPAL DESIGN MANAGER ' 

24-04-08 

DATE 
DRAFTING CHECK is,wi-r-rs-soFT 
CAO FILE 67-007086e_C 

.A. 

Original stoned by R.JANFAIDA 

DESIGN CHECK 

5192 2144-08 

R.P.E.O. No. DATE 

0doinel Signed by P.SHERFOFF 

CLIENT DELEGATE 

22-04-08 

DATE 
__I, 

`.C.C. RLE No N. 

4 8 

ITEM Ore DESCRIPTION MANUFACTURER CATALOGUE No OPT REMARKS 

130 1 ANODE - FREE ISSUE K Installed 67 BW 

131 ROMEO 

132 1 FLOHNETER - FREE ISSUE ENDRESSHAUSER ROMA TIC 50 H RANGE . 150/s -- 

133 s WET WELL LEVEL TRAIISIOT TER ENOPESSHAUSER FIOTTLAA21.1MGATIAPOPS _ RANGE .1443 

134 I WET WELL LEVEL TRANSMITTER TERMINAL HOUSING ENDRESSHAUSER (Part of Nevi 1331 - 

US 1 

136 

Ill 1 CELIVERY PRESSURE TRANSMITTER VEDA VEGMAR74 EIRS2XXGRIFHPNAS, 1.00 41 

. 
RANGE x Sbro 

130 1 DELIVERY PRESSURE ADJUSTMENT Ma VEGA VEGA 01512 VEGADISITto II 

99 I RIO POWER SUPPLY ARC POWERBOX 1I351-24CM-g-T 

140 I RADIO 24V/13.8V0C CONVERTER POWER130X 018125024 R 

01 

141 1 BATTERIES - INCLUDIN6 SPILL TRAYS YUASA UM50-12 . - 

- 143 1 RADIO TRIO DR900-06A02-00 R --FREE ISSUE- - 

144 1 ANTENNA TRIO YAG1 AN1I3AL R IS ELEMENT 13O3 ALUM 

145 1 RADIO COAX SURGE mammon um POLYPHASER CORPORATION 1S-5111X-C1 R Mounted on Din Rad 

146 1 TELEMETRY DINT - FREE ISSUE LOGKA CMG 1103311EAL121117.0-7 - --FREE ISSUE-- 

141 1 GSM MODEM WAVECOM FASTRACK Supreme 
1 

148 1 GSM CELLULAR TRANSIT ANTENNA RI INDUSTRIS TLA2000 I 

149. 6 DISCONNECT PLUGS MENU CONTACT MSTB 2.5/20-ST-518 _ 1751390 

ISO 6 DISCONNECT TERIONAL BLOCKS MONK CONTACT LRISTBVX23/21-6-5.08 - 1788295 

151 6 (ABLE 1815016 PHOENIX CONTACT KG5-MS1105/20 - 1805615 

152 2 CORROSION INHIBITOR CORM 0PCI-1111 OR III - FROM AP CONTROLS 

153 2 SIGNAL ISOLATORS -2 WIRE INPUT LOOP POWERED MOORE INDUSTRIES EC1/4-20mA/4-200114 1 
155 I OAHE PPS PHOENIX CONTACT CP-MSTB CR-MSTEI - 

156 I ANTENNA MAST SWBO BUILDER SHEET 22 A LENGTH . 6 HERS 

57 1 INTERNAL COAX CABLE {Redo to Lightning Arrester) TRIO TRIO - SMAMAINTL23 yt Cable No X01 

511 I EXTERNAL COAX CABLE tight* Arrester to Wall Rf. INDUSTRIES ANDREW - CNT400 R - Cable No X02 

159 2 COAX PLUG For (RNA cablel PULSE . N-103115 R Straight plug crimp 

160 1 11 CLAMPS Rf. INDUSTRIES UNV R 

SWITCHBOARD TERMINALS 

164.1 30 POWER TERMINALS - SHROUDED PHOE/OX CONTACT UT6 - 3144131 

164.2 40 FUSED TERMINALS wilh LED 24V INDKATION MEND( CONTACT 11T4-HESI 1E024 15.201 - 3046090 

164.3 2 FUSE CARTRIDGES TOA 5120mm 

144.4 16 FUSE CARTR1OLES 4A 5 x20moo 

164.5 1 FUSE CARTRIDGES 2A 5x20mm 

164.6 12 RISE CARTRIDGES SOmA 5x10em - 1 

1641 ISO DISCONNECT WHEALS PHOENIX CONTACT 1114-lif P/P 3046171 

164.8 10 EARTH TERMINALS PHOENIX CONTACT 11144110-PE - 3046207 

164.9 10 GROUP HARKER (ARRA PHOENIX CONTACT UBE - 0830310 

164.10 2 TEST PLUG ADAPTOR PHOENIX CONTACT MPS-MT. PS-6 - 020t744. 3030996 

164.11 4 PLUG -o{ BRIDGE PHOENIX CONTACT F65-20-4 - 0800310 

164.12 4 PLUG-IN BRIDGE PHOENIX CONTACT F8S-50-6 - 3038930 

144.13 5 ENO COVERS PHOENIX CONTACT 0-UT25/10 3467028 

164.14 iti ENO COVERS PHOENIX CONTACT D-UT/S/4 3047141 

164.75 3 (OVER FOR TERMINALS PHOENIX CONTACT 5022809 

164.16 6 CARRIER PLATES PHOENIX CONTACT , 5112630 

164.11 2 PARTITION PLATE PHOENIX CONTACT ATP-1X 3003224 

164.0 14 UKAN TEST SOCKET PHOENIX CONTACT PSB 3030299 

164.19 1 TERISINAL NUMBERS PHOENIX CONTACT IBRGSFO1TL2MLEN 1051016 

165 6 EP PROBE TERMINALS PROEM CONTACT 1113116 3006063 

166 II (P TEST TERMINALS PMEMX CONTACT W611 P584 - 30045T4 

MISCELLANEOUS 

170 2 ENERGEX PADLOCK - 45mm brass pin tumbler NA. REED LOCKSMITHS KEY No 315 I VS Shackle do 2 keys 

171 Lot WET WELL CONDUIT SEALING BUNGS RUBBER TO SUIT CONDUITS Odd 'W' 

172 Lot S/STEEL fl T HMS AS DETAILED FOR PRESSLA1E TX FITTINGS STAINLESS STEEL Sheet 19 

173 1 EARTH ROD CONNECTION BOX NESCO ERB1 

114 I LINE TAP - BONDING TO EARTHING ROD CLIPSAL BP26 

QS I EARTHING ROO COPPER ROD Ihrro Diameter 

176 1 11,61 JUNCTION BOX - FOR VALVE PIT SUMP PUMP CLPSAL . To Sint Inst allal ion 

UrbanUtilities 

SITE 

SP315 
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AS INSTALLED 

AS CONSTRUCTED 

AMENDMENT 
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P.H. 

B.A. 

R.B. 

G.A. 

ORN. 

R.M. 

B.J. 
APO. 

DRAFTED 

DRAFTING CHECK 

CAD FILE 

B.C.C. FILE No. 

P.HAGUE 
A.VVITTHOFT 

57-0070set_C 

Orighei Signed by AVATTHOFT 

DESIGN 

21-04-015 Osiglool Signed by K.VAHEESAB093 

R.P.E.Q. No. DATE PRINCIPAL DESIGN MANAGER 

Original signed by R.JANFAOA 5192 21-04-08 Original Signed by P.SHERRIFF 

DESIGN CHECK R.PE.O. No. DATE CUENT DELEGATE 

AS CONSTRUCTED DETAILS 

I CERTIFY THAT THE "AS CONSTRUCTED' DETAILS 
SHOWN ON THIS PLAN ARE A TRUE AND ACCURATE 

,E93RD OF THE WORKS. 

SIGNED: X /Cfs4.0a DATE /-.5/..e 
NAME of SIGNATORY: Afek-I .47, jr/ 
RPEQ No. a LICENCE: C.; 9 9 7-2 
COMPANY NAME: j 
START DATE: FINISH DATE: / -5" 

NOTE: 

I. THE CONTRACTOR IS RESPONSIBLE IN DETERMINING THE 
ACTUAL CABLE SIZE AND LENGTHS REQUIRED ON SITE. 

2. PROTECT THE MAINS CABLE USING PVC 
SHEATHED FLEXIBLE METAL CONDUIT SUCH 
AS 'ADAPTAFLEX' FROM 150mm Min WITHIN 
THE PVC MAINS CONDUIT CAST IN THE SLAB 
UP TO THE GLAND PLATE. TERMINATE USING 
PROPRIETARY GLAND. SEAL AROUND CABLE 
AT EXIT POINT OF CONDUIT TO PREVENT 
INGRESS OF VERMIN. 
PROVIDE ADEQUATE EXCESS FOR 
RE-TERMINATION. 

3. ALLOW SUFFICIENT LENGTH ON CABLE TO 
ALLOW FOR REMOVAL OF PROBE AND CONDUIT. 
EXCESS LENGTH TO BE STORED IN ELECTRODE 
BOX 
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e 
ELECTRICAL AS BUILT DETAILS 
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 12 .43 

niof i :. T. OESCRPTICOI - NTERNE LABEL LABEL I . LABELS 2 I 3 W NECESSARY! TEXT #51301 MATRA / TEXT 

Cl H METERING TSOLATOR CT Mt TERNG ISCUUOR OILY 
400A 

g.. 
Arm 

ABS PLASTIC 

BA/ 
IN DERLEX SUPPLY 

NORMAL SUPPLY KAN SWITCH 

403A 
Mac 
am 

A95 PLASTIC IC 

8/31 
03 WIERATOR SUPPLY 

. GENERATOR SUPPLY MEN SWITCH . 

403A 
Can 
(mm 

ABS PLASTE 
BN 

OARS KIM CROAT BREAKER POW Nal 
2SOR 

PIMP Nat 
250.0 

Tiata 

tam 
ABS PLASM 
WEI 

01 PHASE FAILURE CRUET BREAKER 
SCUM PHASE FAURE RELAY 

07 
FED EROTS LIME SEE 

OF MAW SWITCH 
lam 
Pats 

ABS ELASTIC 

WS - R/W 

08 

02 SUB-BSTREVTION BOARD (II SU3COSIMBUTEN BOARD 

63A 
Masted On 

Escutcheon 
ha 
4m 

ABS PLASTK 

W/B 
TO PHASE Faun mu BREAKER 

STATERT PRASE FALURE RELAY 

010 
4mm 

Late 
ABS BASTE 
W/8 

11. 3 PHASE OUTLET MUT BREAKER 
It OUTLET 

VI 
lam 

' am 
ABS PLASH( 
W/8 

It I PHASE OUTLET GROB BREAKER 
IP GPO 

012 
lam 
(am 

ABS RABE 
W/8 

13 Rill LAPTOP CIRCUIT BREAKER 
RIU LAP TOP GPO 

00 
Larm 

(mm 
ABS PLASTIC 

W/8 

M SWITOSEWARD UGHTING ERGOT BREAKER 
SWITCHBOARD LIGNING 

016 
aan 
Lem 

ABS PLASTK 

W/8 
17 SURGE FLIER CIREINT BREAKER 

SURGE FILTER 

011 
4mm 

Lan 
ABS HASTE 
MB 

U EN PUMP CONTROL L SIR GROAT BRENER 
EM PUMPING ((1 I SIR 

Ot8 
ken 
Lam 

ABS PLASM 
W/8 

19 GENERATOR ANCILLARY SUPPLY (8 GENERATOR ANCLEARY SUPPLY 

OM 
tan 
Lan 

ABS BASTE 
W/8 

20 K C4THOOK PROTECTION POWER SUPPLY 03 
CATHOOK PROTECTION 

020 
km 
Lem 

ABS PLASTIC 

W/8 
21 0 VALVE PIT SUHP PUMP POWER SUPPLY CB 

VALVE Fri SUMP EU* 
ON 

Lam 
(am 

A85 PLASTIC 

W/B 

. 

26 RTU POWER SUPPLY CIRCUIT BREAKER 
RTU POWER SUPPLY 

030 
(me 
4am 

ABS HASTE 
MB 

21 SURGE FILTER ALARM MAY GROAT BREAKER 
SOCK FIFER tiLARM RELAY Pam 

tam 
ADS PLASTK 

W/B 

29 SPARE ERGOT BREAKER 
SPARE 

033 
4me 
Pam 

ASS PLASTIC 

W/8 
12(32 PUN CONTROL CRUET BREAKER 

POP Nal 
04.1 

POP Not 
0S-1 

imam 

Lasm 

ABS PLASTIC 

WM 

33 SURGE OP/ERTFR FUSES 
SURGE WARIER FUSES 

614 
FED FROM ENE SEE . 

OF NAN SWITCH 
Pam 

Lam 
ABS PLASTIC 

um - RN 
38 SURGE EINERTERS SURGE OntERTERS 

FED FROM LIME SR 
OF MAN BOTCH 

4mm 

Lem 

ABS HASTE 
. WM - Rh/ 

39 SURGE FLIER AMR RELAY SPAR tam 
Aram 

ABS PL AS1E 

W/8 
to stark REDUCTION FILTER 

SURGE 

REDUCTION RYER 
Wm 
kw 

ABS PLASM 
W/B 

41 PHASE FAILURE RELAY ENERGEX MAWS 

POWER FAA. - PERE 

FED FROM UNE SCE 
OF MAR SWITCH 

Pats 
(mm 

ABS PLASTK 
W/13 PM 

43 PHASE FAILURE RELAY 
STATEN MAINS 

POWER FM. - PERS 
Lam 

am 
ABS BASTE 
W le 

41; KAM NEUTRAL LINK MAE KEtTIRAL 4m ASS BASIN 
W/8 

49 Mil EARTH WM 11/101EARTH Am ABS PLASTIC 

W/8 
46 SW-BOARD NEUTRAL UM NEUTRAL Lela 

ABS PLASTIC 

W/8 
47 SIB -BOARD EARTH LINK EARTH Loa 

ABS FLAW 
WIS 

48 SLOE DNERTER NEUTRAL Loa Rea OP/ERTER NEUTRAL 4m ABS PLASTIC 

W/13 

49 DIMMER,' EARTH LINK INSTRUMENT EARTH WA 
ABS PLASTIC 

WAB 

51 Ft TERM SUPPLY NEUTRAL LOX RUDD SPPLY 
NEUTRAL 4am WBS 

PASM 
/ 

56 LAPTOP GPO LAPTOP GPO 
4 to ABS PLASTIC 

W/8 
SS X GENERATOR 240VAC CONNECTION SOCKET 

GENERATOR 

*XMAS/0 SUPPLY ' 
We 
lam 

ABS PLASTIC 

W/21 

S6 11 GENERATOR POWER CONNECTITRI 8011 
GENERATOR 

comma ban 
ban 

ABS PLASTIC 

We 

60 PUMP VARIABLE SPEED DRIVE 
POW 1601 

1111 

NIP Not 
RH 

Noe 

am 
ABS PLASTIC 

W/E1 

61 WM VSEI KEYPAD PIMP Sot PUMP Nat km AOC KAM 
WA 

62 PIMP MANUAL SPEED COERCE USD SPEED yso SPEED arm 
ABS PLASTIC 

WM 

63 E/STOP CONTACTOR 0(1 2K1 lam ABS PLASTIC 

W/8 -- 
64 PEW CONTROL CO POWER ON RELAY IX2 2K2 Arm 

ASS PLASTE 
W/8 . 

6S VS0 MMHG RELAY IC3 203 Ma ABS PLASM 
W/B 

66 

61 

69 A POW MOISTURE 111 CE ACT 267 Am ABS PLASTIC 

W/8 

07.10 RE- ISSUED FOR CONSTRUCTION P.M. G.A.'S 

C 

1 

04.12 AS INSTALLED B.A. R.M. 

13 03.12 AS CONSTRUCTED R.B. B.J. 

NA 

No DATE AMENDMENT DRN. APO 

510lO8ARSP-19-YSONI.1 NMI 
2 3 

111148 OPT. DEgITSPIWN - INTERNAL LABEL LABEL I LABELS 2 & 3 M NECESSARY! - TEXT WIGHT MATERIAL / TEXT 

If POW ram iowinte RELAY 100 - 3820 Lem 
ABIPLASTE 
Wfd 

75 MRCP FAULT RESET PRAY MN 21C2I Larm 
ABS BASTE 
W/3 

76 PUMP EMERGENCY NOCE SUMP T RELAY 022 NM ABSPLASTE 
W/B 

'a PUMP WHAT tux RELAY gal 1123 Am ABS HASTE 
W/8 

71 RAT START PUSHBUTTON START START lam MS-PLASTIC 
W/B 

79 RAW STOP RISHBUT TON STOP STEP ass AEM-PLASIE 
Wm 

80 PUMP SLOOP PUSHBUTTON lase label supplied alb PA31111a4 ENO 125g st7Ptio3 idlh Piaui hod yfg 

81 PUMP RESET PUSH3UTTON FAULT RESET - FAULT RESET km ABSPLASTIC 
W/8 

87 POW HOURS RUN MITER 1171/0581.11 HOURS RUN Loa ABS PEASE( 
W/B 

91 VET WELL HSI LEVEL RELAY WET NELL 

NG/11PM -183 Am 
Am ABS PEASE( 

W/B 

92 Q VALVE NT LEVEL. RELAY 
VALVE PIT 

NEN I FM. - ERE 

Lem 
Um 

ABS PLASTIC 

W/B 

94 SWAM MINT LEVEL RELAY 
WET WELL SUFEHARGE 

IMMINENT - SR 
lam 
arm 

ABS PLASTIC 

4013 

96 EMERGENCY PUMPING MODE PUMP 1 RELAY 11461 (mm 
ABS PLASTIC 

raPLAS TIC 

W/8 
97 SURDIARGE DOMENT ON DELAY TIMER SET 

98 EMERGENCY PUMPRIG NODE OFF DELAY TIER . ERGOT (mm m 
ABS PUS TIC 

V/8 
89 EMERGENCY PUMPING NODE RSV 2 TIMER ENT arm ABS PLASTIC 

10/8 

Mt EMERGENT MIRK MODE START SMITH ENERGEIKY 
P LOWING MOOT 

EMERGE/TIT 

maw 
Pats 

4mm Le 

ABS BASTE 
W/8 

ITT SMTDMOARD LIGHTING CONTROL RELAY stal Lem 
ABS PLASTIC 

W/8 
no STATION LOCAL/MOTE SELECTOR SWITCH STATION CONTROL MIX Om 

1.85 RAVE 
W/8 

IR ELECTRODES TEST RELAY . BR lm ABS PLASTIC 

WM 

TM P WITWEEL WASHER AUX RELAY WWR - Las MS NAST( 
W/8 

El WET WELL LEVEL Of X4TOR WET WELL LEVEL 
ABS PLASTIC 

W/B ' 

124 VENT FAN THERMOSTAT DC if( ' lam 
ABS BASTE 
W/B 

129 I( CAD= PROTECTION WIT CATHODE PROTECTION Writ arm 
ABS PLASTIC 

W/B 

137 H DELIVERY FLOW/KEST TRANSMITTER DEUVEJIY FLOWIETER Lem 
ABS 14.6515 
WS 

134 MET WEIL TEM AWAIT 
PROIARY WET WELL LEVEL 

aged a FIVI 
PRIMARY WU WEU LEVEL 

add i) f08) 
Lms 
lam 

ABS Mgt 
V18 

EN U DELIVERY PRESSURE ADE UNIT DELIVERY IVERY PRESSalf Lam 

ana 
ABS PLASTIC 

lif8 
139 R11.1240WKI24VDC POWER SUPPLY 

810 2(040 
POWER SUP W8 

R RACIO 240/13.8VOC CONVERTER 
24/t2 VD( 

CONVERTER - RASO 
Las 
arm 

ABS PLASTIC 

W/B 

143 R RADIO RASO Lem 
ABS PLASTIC 

W/B 

MS R RADIO COAX SURGE PROTECTION RA013 SURGE PROTECDON Lan 
ABS RAVE 
4013 

146 TIMMY UNT1 Rao lam 
ABS PLASTIC 

V/8 
A85BASTE 
W/8 

141 1 MODEM MODEM 4m 

149 RTU DISCONNECT' PUG PLUG NO? Pea 
ABS PLASTIC 

W/B 

SO RN SSD:MUT TERNINAL BLOCKS PLUG No?? Lom 
W/B 
ABS PLASTIC 

_ 

DRAFTED P.HAGUE Original Signed by AANITTHOFT 21.04.013 Original Signed by &NAMES/48395 24.04-0111 
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4 5 8 7 

ITEM 8 OPT. . comney - on Dow Iffit LABEL 1 . tufts IL 3 021/EUSSARY) TEXT WIGHT MATES ht / npor 

153 SIGNAL ISOCA TOR It 2(1 Lan ABS PLASTIC 

WRI 

TEMA. READER 
RIO POWER 

SUPPLIES 

Cam ABS PLASTIC 
Vrd 

TERMNAL HEADER 
DOTAL IAMB 

PI 
. T AL S . . r n. Piton 

012 CA3 

um. 
4am 

ABS ELASTIC 
W/5 

UMINAL HEADER 
MCRAE OUIPUTS 

001 

INSTAL OUTPUTS 

CO2 

lam 
Iota 

ABS PLASM 
W/B 

TEMA! WADER 
ANALOG INPUTS 

Al 
ANALOG OUTPUTS 

101 
tam 
tom 

ABS PLASM 
irF8 

REAM LABELS Wove (iait Breaths! NON RI FAD 
SUPPLY 

FL IED 
SUPPLY 

Geo 
fat 

ABS PLASTIC 
W/I3 

HEA0131 LABEL Or.comer Sectiod MD1 BEHIND - asa ASS USW 
V/8 

(Deer TersistIs 6034111 HEADER LABEL W LEVEL TX AND LEVEL PROBES 
km 
(mm 

ABS PLASTIC 

W13 

WADERLAEL Ober %ay* 6 T00614111 WARNING 

240VAC 

Loa 
4ava 

ABS PLASIE 
RN 

200 

201 

203 F2 GENERATOR BOLTED COIOTECTENS 
BUSEIAR LIVE WHEN SWIDOCIARD 

EIERGISE 0 FROM GENERATOR 

Lam 
tam 

ABS PLASTIC 

R/N 

204 IT I (ATMORE PROTECTION CONIC TENS CATWOIC 

PROTECTION 

lam 
(mm 

ABS PUST IC 

WES 

203 

C. . 

6am 
ABS PLASTIC 
W/8 

VA INSPECTION PLATE LABELS - 201E 
- INSPECTION Pun 
DO NOT INSTALL GLANDS 

FO1 BY QUEIN6 catty 

201 

208 

EXTERNAL LABEL LIST 
LABEL TEXT TEXT 

T HEIGHTTERING L 

PEANT FILL SIZE QTY OPT 

A SP315 25aos Sick MOAB 1 

8 Rio Kam Wad ' SOO 1 

C PUMP CONTROL Kos Mach MOO 2 

° 1144 S naaroRED BY nit CONTROL ROOK 
PLEASE INFORM THE OPERATOR BEFORE ISOLATING RAPS OR STATION 

Bas Black MAN 2 

E PLEASE CHEM THAT THE ST ATKIN IS IN REMOTE MCOE 

BEFORE HAYING SITE 

late Bitch 20.40 1 

F COMMON CONTROL Maga Bad ludo 1 

G SUPPLY AUTHORITY ME TUSIG ISOLATOR Mae Bad BO& 1 N 

H METERING CT's Mem Black 140,20 1 N 

I MAIN SWITCHES Mara Egad, iMm20 I 

1 DISTREUTION BOARD Mora Mack PAN 1 

L GENERATOR BlISBAR CONNECTIONS tOrat Black 21140 I F 

N PUMP 1 VSO Mom Black 0040 2 

N GOIRAIOR PutG coat ran 10am Sick 213120 1 F 

0 BATTENS Dam Block 80.0 1 

P SUPPLY AUTHORITY METERING Igate Black 20610 1 

O. DANGER 4E0 IOm Bad 

R DANGER - 2 SOURSES OF SUPPLY 10am Red 220.20 2 

T. SURGE 01 TOTTERS 10aa Black 140:20 1 

Z DANGER - ELECTRICAL EdIAPMENT KM THIS LABEL IS FREE 
Otanntted Urban Maio Phone 34018SI4 ISSUEBY BRISBANE WATER 

2401190 2 

EXTERNAL LABELS Iwo THICK. 316 GRADE STAINLESS STEEL. FIXED WITH 113 316 STARLESS STEEL METAL THREADS. 

FIELD LABEL LIST 
LABEL TEXT TEXT* 

HEIGHT 

PANT FEL 
LETTERING 

SITE OTT 

AA MAIN FAR TH CONDUCTOR - DO Nor cosCONecr Me Hain Earth Electrode! Sam I 

AM PUMP_? AUX TERMINALS (Mounted in Field Discerned Bes1 Sam ABS PLASTK - W/B 120,20 2 

Al THIS DOOR IS ALARMED - PLEASE CONTACT CONTROL 

ROOM ON 34018414 !Mount Label to de Meter Panel! 
Sam ABS PLASTIC - W/B NAN I 

SITE 

,) ijr:66ii Utilities SEWAGE PUMP STATION 
AXIS PLACE . 

SP315 

..-.-=.-A..---......-- 
10 11 
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GENERATOR SUPPLY 
MAIN SWITCH -t 

T 
to '.1 V.: 

CONSTRUCTION - EXTERNAL SWITCHBOARD 

Cubicle construction 3mm Marine grade Aluniinium (52511. 

Plinth construction 200x60 channel 6061 T6 Grade Aluminium. 
Folded, "Pulse MIG" & "TIG welded with all visible seams and joints fully welded, free from 
splatter and ground smooth where needed. 

External doors and covers fitted with Emlia 1011-207 self grip seat. 
Stainless Steel 'V Handles fitted where indicated on the drawings. 
116 Earth studs fixed to the inferior of all doors and hinged escutcheons and on adjacent cubicle 
interior surfaces. Fit dedicated earth stud adjacent main earth bar for switchboard earth. 
Door stiffeners, door stays, cable straps, and document holders etc fitted where shown on the 
drawings. 

Door stay arms to be S/Steel and of sufficent strength to prevent being deformed when 
subjected to reasonable loads. Minimum 3mm S/Steel. - 

Lift -off covers and mounting panels fixed with MO studs & stainless steel dome nuts. 
Gland plates manufactured from 3mm aluminium, unless otherwise shown. 
Inspection/Access plates manufactured from 3mm aluminium. 

Gland/Inspect/Access plate openings fitted with M6x1.0 flat head closed and rivet nuts. (Detail FI 

Cable glands to be fitted with compression side installed within cubicle. (Detail GI 

Gland/Inspection/Access plates to be fitted with seals attached to cubicle. 
Gland/Inspection/Access plate fixings at 100mm. 

Gland/Inspection/Access plates to maintain a 50mm clearance from section dividers. 
Gland/Inspection/Access plates are NOT to be split. 
Inspection/Access plates are NOT to be earthed. 
Provide Shrouding to all live parts to iP20 where required. 

Hinges (external) Selectrix H18650ss -316. Stainless steel. 
Star washers fitted under all hinge screws. Stainless steel. 
Hinged escutcheons fixed with Enka 1/4 turn 10004142 . 

All equipment to be removable via front access, 

Install switchboard with non- hydroscopic material between plinth and concrete slab. (Detail El) 
All escutcheons to open a minimum of 90' 
Alt sheet metal edging to be de-burred. 

Locks Doors 1- 4.6 -13 

DORE ELECTRICS Swing Handle SHKSS Universal Locking - 92268 

DORE ELECTRICS -'3 point lock rod set - TLR24 

Half Profile Cylinder 

Key Codes RC496A, RC496AB, RC496ABC refer to each door for clarification. 

Loc 

DORE ELECTRICS - Swing Handle SHPSS Padlockable - 316 

DORE ELECTRICS - 3 point lock rod set - TLR24 

ENERGEX padlock, S/Steel Shackle, 45mm brass pin tumbler. 
Energex Key No325. c/v 2 keys. 

OPERATING PARAMETERS 

Standard 
Current & Frequency 

Rated Operational Voltage Ue 

Rated Insulation Voltage Ui 

Rated Auxiliary Voltage 
Rated Current (Main Bus) 

Short Circuit Current Isc 

Duration of Isc 

Degree of Protection 
Measure of Protection by barriers. 
and enclosures. 

Service Conditions 

Mass 

Forms of Segregation 

AS 3439.1 

AC SOHz 

415 VAC 

660 V 

240 VAC / 24 VOC 

300 AMPS 

20 kA 

.2 sec 

IP 56 to AS 1939 

Outdoors' 
Not exceeding 2000kg 
Form 1 

PAINTING 

Aluminium Surface Preparation. 

Finish smooth all exposed welds, clean, descale, and degrease all surfaces. 
Surfaces pretreatment in accordance with AS 1580 & AS 3715 using Novox LF acid etch 
cleaner, Novacoat 12 conversion coating, & clean water rinses. 
Apply DULUX ALPHATECH 3000 powder coat to manufacturer's recommendations. 

CUBICLE & EXTERNAL COMPONENTS DULUX Mist Green (366481 matt finish. 
INTERIOR ITEMS (mounting panels, escutcheons, etc.) DULUX Bright White 021661 

Minimum Dry Film Thickness all surfaces 50 microns. 

ELECTRICAL'AS BUILT DETAILS 
REV COMPANY I & P RICHARDSON INDUSTRIES 

CONTRACTOR LICENCE No. 756 

ELECTRICIAN - DATE 27.04.12, 

A 07.10 

C 

C 

a 

04.12 

03,12 

No DATE 

RE-ISSUED FOR CONSTRUCTION 

AS INSTALLED 

AS CONSTRUCTED 

AMENDMENT 
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R.M. 
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WIRING 

All wiring to be PVC V90 HT 0.6/1Kv Grade with tinned conductor. 
Control and instrumentation wiring has flexible copper conductors, and is colour coded 
as detailed below, numbered each end, and terminated by the use of appropriate 
pre-insulated crimp lugs or pins. ' 
Separate lugs or pins shall be used for each conductor. A proprietary double pin lug 
may be used to terminate two conductors. 
Use proprietary bridging links when required to common up terminali. 
Not more than two wires shall be connected to any terminal. 
Not more than one wire shall be connected on one side of any tunnel type terminal. 
Where multiple connections are required on tunnel terminals, proprietary terminal link 
bars shall be used. 

Power wiring to be minimum 2.5stporn stranded copper conductors, phase colour coded 
as detailed below. 
Control wiring to be minimum 1.0sqmm flexible copper conductors, colour coded as 
detailed below. 

Low level control signals to be minimum 0.5sqmm flexible copper conductors. colour 
coded as detailed below. 
Wiring between RTU terminals & RTU disconnect plugs to be multicure cable with 
0.5sqmrn flexible copper conductors. 
4-20mA analog signals (internal & external) wired in shielded pair minimum size 
0.5sqmm, and earthed at one end only. (Switchboard end for external signals) 
All 240VAC wiring in the RTU or PLC sections shall be double insulated and all terminals 
shall be shinnied and labelled- ' Danger 240VAC' 
Earth cables minimum 2.5sqmm flexible. 
Doors and hinged escutcheons bonded with flexible tinned copper braiding. 
Disconnection zone door to be bonded with flexible copper B/Wire. Heat shrink at lugs. 
Switchboard to have dedicated earthing cable bonding directly to main earth bar. 
Ensure minimum clearance of 100mm is maintained between cable ducting & gland plates. 
Wire numbering will be equal to Grafoplast SI2000 system. 
Terminal strips to be mounted 30mm off equipment panel to aid termination. 
Wire numbers are readable left to right,bottorn to top as shown. 

2 111 

Refer to sheet 17 for coding details for RTU disconnection plugs. 
Coding pins must be fitted to both the disconnect plug and terminal block. 
Supply spare 'RTU fuse terminal' fuses seperately. 2x10A, 2xSA 4x2A, 6x.5A 

COLOUR CODE 

Phase wiring (A,B 

Potential Metering (240/415 VACI 

Current Metering (Secondary) 

260 VAC Control Active 

240 VAC Neutral 

Extra Low VDC Positive supplies. 

Extra Low VDC Negative supplies 

General Extra low VDC Wiring 

RTU 8, PLC Wing 
Electrode Wiring 

Intrinsically safe wiring 

Earth 

Door & Escutcheon Earth Bonds 

Red, White, Blue 

Red. White, Blue, Black 

Red, White, Blue, Grey 

Red 

Black 

Orange 

Violet 

Grey 

Grey 

Salmon 

Light Blue 

Green/Yellow 

Green/Yellow 

25sgatre (mail 

15sqmm 

2.5synm 

Umpire 

1.0sgarn 

LOsgeun 

1.0sqmm 

1.0sqmrn 

0.5srun 

1.0sqmor 

1.5sqmm 

25sqmot (mint 

4 sqfnm, 

LABELS 

Internal labels W/B engraved ABS PLASTIC to label schedule. 
Warning labels R/W engraved ABS PLASTIC to label schedule. 
E/Stop labels Y/B engraved ABS PLASTIC to label schedule. 
First letter = Background colour, Second letter = Lettering colour. 

Main switch labels 

Punt CB labels 

Compartment labels 

E/Stop labels 

Warning labels 

MAIN SWITCH 
600A 

PUMP Not 
250A 

RTU 

Itorn 

4mm 

6mm 

4mm 

lOrnm 

EMERGENCY STOP 4lem 

ISOLATE ELSE WHERE 5 

DANGER 415V ri 7am Material ABS PLASTIC 

1100 
Colour R/W 

Material ABS PLASTIC 
Colour 8/W 

Material ABS PLASTIC 
Colour W/B 

Material Stainless Steel 

Material ABS PLASTIC 
Colour V/B 

Internal labels secured by 113 chrome plated metal threads. CB's to be 
identified with individual labels as per label schedule Labels obstructed by 
switchboard wiring are relocated to adjacent duct lid. Labels secured by 143 

nylon threads. The duct lid is secured by a single cable fie at one corner. 
External labels secured by 113 316 stainless steel metal threads. All 
internal and external labels are to have bevelled edges. 

AS CONSTRUCTED DETAILS 

I CERTIFY THAT THE *As CONSTRUCTED' OETALS 
SHOWN ON THIS PLAN ARE A TRUE AND ACCURATE 

SIGNED: DATE: 

NAME of SIGNATORY: leo.' arr ; 
APED No. or UCENCE: c../ 9% 7Z 
COMPANY NAME fret- 
START DATE FINISH DATE /2 

DETAIL M NON-FILTERED StAoPLY ARRANGEMENT 

INK ea ° 
'EON 

NON 

a 
111 

0 a 
II 

I 
101 
s 

O 

ROI 
® 
0 

is 
NOE 

I I 

SUS-DISTRIBUTION BOARD ARRANGEMENT 

FILTERED SUPPLY ARRANGEMENT 

0 

NORMAL SUPPLY 
HARI SWITCH 

O 

Allow for all 
equipment to 
clear mullions 

ESCUTCHEON LAYOUT 

0 DETAIL U 

L_41:7 

FR a 
5,1 

-.. 

-., 

-4 

Z. II 

.'" 

0 

0 

0 

0 

O 

O 

O 

PUMP Not I 

0 0 0 
aec.. 

PUMP Not 

DOD 
a.t> 
OOO 

/0 ® 
fife 04n1 

Allow 55mm min. 
clearance for all 
comms connections 

(2) between display and 
other items a Id 
duct support 

eo O® eo Go 
13 

@OD® ® 0® 

11 
() 

`47"" Allow minimum 
distance far 
an equipment 
to clear mullion 

0 

ENSURE ALL EQUIPMENT CLEARS MULLION 

WHEN HINGED PANEL IS FULLY OPEN 

DOOR LAYOUT 

DETAIL R 

0 / 

Shroud behind 

Shroud behind 

® 
ea 
ea 
Si <9 

164 
1^9 
L.J 

0 

O 

0 

O 

0 

0 

0 

311lt III 00 
31:101` IIIS 
31ilell I 00 

a 

a 

011311311:1® Bin% 
" 

DUPLICATE FOR PUMP 16 2 

Allow for all 
equipment to 
clear mullions 

11011-111.1020 
SU?PlIES 

NOTE: 
ALL ESCUTCHEONS 
TO OPEN 90' min. 

RTU DISCONNECT PLUGS 

COOING DETAILS . PVING 

TERMINAL BLOCK 1 

11111111111111111111g 

Ir,a1111111111/Z4.1.11 
PLUG 1 

I TO RDA 

TERMINAL BLOCK 2 

fIIIIIIIIIInIII 
PLUG 2 
cm mut 

TERMINAL BLOCK 3 

PLUG 3 
I TORN) 

TERMINAL BLOCK 4 

1111111111111111! 
'K11111111111MAIV, 

PLUG 4 
inlet! 

TERMINAL BLOCK 5 

I I I IM IIllllllI III 

2A11111111111AM. 
PLUG 5 
inomul 

TERMINAL BLOCK 6 

IIIIf IIIIIII II I 11 I 

PLUG 6 
TO vial 

0 

0 

ET METERING 
ISOLATOR ONLY 

ESCUTCHEON LAYOUT 

DETAIL T 

Allow for all 
equipment to 
dear mullions 

ESCUTCHEON LAYOUT 

DETAIL. S 
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 lz 
tl su 

Doer Seal 
Enka 1311207 EPDM Self Grip Seal 

Bead top door seats with slicocie to prevent water 
ingress dot to capillary action 

Glue bottom door seals to prevent Marivertent 
rbstodpeol during access by makenance persomal 

DETAIL A 

DOOR SEAL 
EXTERNAL SWITCHBOARD 

Mel Gawked rater ptpt 
Kohn was Mods 
NOM 00 SOna 

Salida haa atairid charod 
ut ether to ad** 

rsfial earl. 

ila ShIal saddle 

km Muria= Sun Shield 
Sun shield corners rears 515 

CUBICLE 

30 

Aluminkfm boss 
central internal thread 148 

x PS 316 S /steel Button Head 
Socket Screws dr 
316 S/sleet spring I flat washer 

Securely weld boss into position 

Notes: Screws are not to penetrate cubicle metalwork. 
Boss for sunshields to be 30mm, 

DETAIL B 

!SUN SHIELD MOUNTING TO ENDS, REAR AND DOORS) 

Fatly retied Fa Mich 

las ars dale huger cooled 
Erol Oh M6 trrotrodh lead 
sprint sums 

111111.11111171 611 I tat IsibUS DS sided 
loam head gars. 
I rashers 

1 0 

DETAIL N 

!AERIAL SUPPORT BRACKET DETAIL) 

Cubicle 
Earth Stud 

anapract spew Of recairra 
Pleat Is enure aast is fist/ 
Mac algid wadi. 

PUN TH 

Sam Akiminium San Roof 
sloping from treat to rear 

PIS /khaki= boss 
central internal thread N8 

mei 15 316 S/sted Button Need Socket Screws 
Ow 316 5/steel spring a flat washer 
securiag roof in a pimmixo of 6 positions. 

Weld boss isle position 

Boll Screws are not to penetrate cubicle metalwork 

DETAIL C 

(SUN ROOF FIXING DETAIL! 

Switchboard Cuticle 

Neoprene Gasket 
gam vide IC 3mro Ihk all round 

Plioth200160x916 SO 
Alusiairdi thanael D'art No 6061 T61 -- 63,5016 angle 

welded all round to plinth 

atranisM rater* Bitumaslic 30011 Coal Tar Epp! or 
Aluminium plinth base coated with 

D103 h 

other equal, high built, surface 
tolerant, waterproof protectiv coating. 

Separate protective 
earth run to VSO 
cubicle 

Hold dawn bracket 

I 

DETAIL El 

MOLTING DOWN FACILITIES DETAIL) 

(EXTERNAL BRACKET! 

SET UP CUBICLE TO BE LEVEL & PLUMB BEFORE BOLTING TO 

CONCRETE PLINTH USING M12 S/STEEL CHEMICAL ANCHORS. 
MINIMUM ANCHORAGE 110mm. 
FILL WITH NON-SHRINK GROUT WHERE REQUIRED. 

S/Steel saddle 
secured to 
exposed cable 
screen 

TO VSO TO MOTOR 

DETAIL L2 

VS0 CABLE EARTHING DETAIL 

DISCONNECT BOX 

DETAIL LI 
VSO CABLE EARTHING DETAIL 

VSO CUBICLE 

A 07.10 RE-ISSUED FOR CONSTRUCTION P.H. GA DRAFTED P. HAGUE 

Braided 
Earth 

cone spot electrical 
connection boo cast in slab -\., 

25mm electrical conduit 
I o switchboard 

MO threaded bar grade 
3161. stainless steel welded 
to well wall reinforcement 
and bent up to 20mra below 
top al slab RI. 

DETAIL Y 

(REINFORCING CONNECTION BOX DETAIL) 

( ELECTRICAL AS BUILT DETAILS N 
REV COMPANY J & P RICHARDSON INDUSTRIES 

. 
CONTRACTOR UCENCE No. 756 

ELECTRICIAN - DATE'. 27.04.12 I 

- c 

C 04.12 AS INSTALLED B.A. R.M. DRAFTING CHECK A.VVITT)-10FT 
Original Shined by A.WITTHOFT 

DESIGN 

Door stiffner 

350 

Support shelf M 

lowered position 

door stiffly': 
Cantilever off 

I 

Nt6 x 20 316 S/steel Button Head 
Socket Screws chi Neoprene washer 
to Recent egress of water 

CUM 

Or110 18 ((evoke hole 
in cubicle & angle 

?At Witt 

DETAIL D 

(EYE BOLT FIXING DETAIL) 

40mro Clearance 
hole in sunroof 

Use 6 Off - M4 316 
S/Steel Alan key 
countersunk 
socket screws 

central 
35 Atoqo boss 

internminial forted MI6 

o 3S x Alusaim plate 
welded to boss to prevent 
ingress of water 

GSM Antenna 

Neoprene 
-Nountirtg 

Gasket 

25mm Alum. Pipe / threaded internally_ 
to suit 20mim pvc cable gland 

SUNROOF 

I. 

SWITCHBOARD 

20mm PVC 
Cable Gland 

Seal by fully 
welding 

III 

DETAIL X 

(6514 ANTENNA MOUNTING DETAIL! 

/7/1 All cable glands Installed with 

tea 
pression allocated 

cellos the cubicle 

PLINTH 

DETAIL G 

(CABLE 6LANDINSTALLATION DETAIL) 

460 

To Main Switch 

To Generator 
()tugs 

I - 30own a 6.3min Cu Bulbar per Phase, N & E 

3 - 12ton Dia holes per Phase, N & E for cab( connections 

(lower 12inte hole for edemal generator connection) 

4 

O 

Foi Portable 
Crenerator Connection 

*Fi 

- 98 

740 

4 
O 

O 

3 
O 

z 
O 

4: 

1-15-1 
DETAIL 

(GENERATOR BOLTED CONNECTION! 

(FIT SHROUD AND LABEL) 

3 

Inn: neoprene gasket between plinth & flange) 

(Fixings 3i6 sisteet bolts, nuts, flat & spring washers) 

DETAIL P 

(AERIAL FLANGE MOUNTING DETAIL) 

To poop de-contactors 
and instruments 

SWITCHBOARD 

21-0448 original Signed by K.VAHEESAN3135 

RP ,E.G. No. DATE PRINCIPAL DESIGN MANAGER 

24.04.06 

DATE 0 lnFtl$LAND 

UrbanUtilitieS 6 03.12 AS CONSTRUCTED 

No DATE AMENDMENT 

R.B. 

ORN. 

8..a, CAD FILE 

APO. 8.C.C. FILE No. 

55 MAAR 9846t4rta rest 
2 3 I 4 

617-0070set_C OtljesaIllthect by RJAWADA 

AMMON CHECK 

5 6 

5192 2104.08 0Apnal Shined by P.SHERRIFF 

R.P.E.O. No. DATE CLIENT DELEGATE 

DETAIL H 

(tau LAPTOP SUPPORT SHELFI 

22.0448 

a 

OA 

9 ID 

Rubber 
ging 

Cables to 
Wet well 

Drill out rubber Nog 
to suit neat fit of 
cable diameter 

DETAIL W 

(WET WELL CONDUIT SEALING DETAIL) 

Door stiff ner 

Supper shelf in 

raised position 

V SITE 
SP315 
AXIS PLACE 
SEWAGE PUMP STATION 

/ CUBICLE 

Continuous Seal 
2506mm Neoprene 

NOTE . 

DOORS MOST BE ARRANGED ON KREMS TO 

ALLOW FOR ALL DOORS TO OPEN TREFOIL NV. 
A FULLY OPEN DOOR MUST NOT PREVENT AN 

ADJACENT DOOR RON BEING OPEtelf fl OR CLOSED. 

5 

DETAIL K 

(00011 SUN SHIELD DETAIL) 

Ensure adequate dearances to 
MOW doors to be opened addle 

vadjacent door is fully open. 

K6 x 20 316 S/steel Pan Head Metal Threads 
air 316 S/steel flat washer 

\seturbg plate at 120ras intervals. 

s=3., 

nil 

Inspection/Gland plate km 

\\,\... Thin Sheet Rivet Nut 
M6 x1.0 316 Ststeel 
Flat Head - Closed End 

DETAIL F 

(GLAND/INSPECTION PLATE FIXING DETAIL) 

J. & p. RICHARDSON 
.....,. PIT I/D ammot monism 10 DOC25 
Ma 23 Cai tal M in InFillt WW1 CID QM 

an on a n Ira Jm (11%. 

dPR Pro'ed No.: E.10-041900 

SWITCHBOARD 
CONSTRUCTION DETAILS 

11 12 13 

DOOR CLEARANCES 

Sheet 18 
AS INSTALLED 

SHEET No. 18 

Catmensiond Urban Wilkie DRAWN() No. 

486/5/7-0070-018 
AMEND, 

C 5 
ADWG'000"0"574,070.4-Chwp Unnaval W doe)* on Fit.. 27 44 2013 10020141 

14 15 I IS 
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0 
12 13 14 lb 

NORTHERN SURVEY MARKER No,??? 
mAHD = ???? 

CONDUIT TO FIELD 
DISCONNECTION BOX 

4 

TOP OF SLAB LEVEL (SITE SURVEY LEVELI 
inAHD 

4 

TOP OF LEVEL 
PROBE BRACKET 
mAHD 

CABLE 
TIES 

HANGING 
HOOK , 

( 

ALLOW SUFFICIENT LENGTH ON CABLE TO ALLOW 
FOR REMOVAL OF PROBE AND CONDUIT ASSEMBLY. 
EXCESS LENGTH TO BE STORED IN ELECTRODE BOX. 

. v u - 
. 4 

a 
. . 

d ' 

4 

?? mtrs 
Nati 4 

SURCHARGE LEVEL 
mAHO = 

SURCHARGE IMMINENT 
LEVEL 
mAHD 

MEASUREMENT POINT --//' 

PUMP A START 
mAHD 

PUMP A STOP 
mAHO 

SURCHARGE IMMINENT 
LEVEL PROBE 

?? mtrs 
Note 6 

HIGH LEVEL 
mAHO 

MEASUREMENT POINT 

HIGH LEVEL -"/ 
PROBE 

REFER TO 'RED 

LION' DISPLAY FOR 

CURRENT SITE 

LEVELS 

LEVEL PROBE 
mAHD 

BOTTOM OF WELL 
mAHO 

QTY MATERIALS LIST 

1 1 LENGTH OF HEAVY DUTY 
ORANGE PVC CONDUIT 40mm 

2 1 CONDUIT END CAP 

3 2 25mm NYLON CABLE GLAND 

4 3 CABLE CLAMP SUSPENSION EYELET 

ELECTRICAL AS BUILT DETAILS 
REV 

C 

COMPANY J d P RICHARDSON INDUSTRIES 

CONTRACTOR LICENCE No. 758 

ELECTRICIAN - DATE: 27.04.12 

200 

?? mtrs 
Note 4 

1? mtrs 

A 07.10 RE- ISSUED FOR CONSTRUCTION G.A. DRAFTED P HAGIJE 
C 04.12 AS INSTALLED B.A. FL M. DRAFTING CHECK A.WITTHOFT 

Note 2 

CABLE CLAMP 
SUSPENSION EYELET 

25mm NYLON 
CABLE GLAND 
Note 3 

END CAP 
(No Gluel 

40mm PVC CONDUIT 

DRILLED 6mm HOLES AT 
309mm INTERVALS ALONG 
THE LENGTH OF THE CONDUIT 
Note 1 

HYDROSTATIC LEVEL 
PROBE 

RAKE .40te 

MEASUREMENT POINT 

W6B RATED "VEGABAR 14 " PRESSURE 
SENSOR WITH DN40 (11/2"1 BSP 
THREADED MALE END. MODEL TO 

SUIT PRESSURE RANGE AND CABLE 
LENGTH FOR EACH INDIVIDUAL SITE. 

EXAMPLE MODEL -81114XXGGIMA2V 

PRESSURE RANGE 

0N40 (11/21 BSP TO 
0N32111/41 BSP STAINLESS 
STEEL REDUCING SOCKET 

CABLE TO REMOTE "VEGABAR 
DISI2XBAN" ELECTRONICS IN 
PUMPING STATION SWITCHBOARD 

01432 (11/,4") BSP STAINLESS 
STEEL 901 EQUAL MALE BEND. 

AS CONSTRUCTED DETAILS 

I CERTIFY THAT THE AS CONSTRUCTED DETAILS 
SHOWY ON THIS RANARE A TRUE AND ACCURATE 4 RECORD OF THE WORKS. 

SIGNED: DATE: $"42 
NAME of SIGNATORY: F-06 
RPEQ No. of LICENCE: iq Zr? 

COMPANY NAME: L.) 

START DATE: FINISH DATE: .57 

2 
coe len 

(N1`9'/A ft tn H-et 6 141- 

DETAILS OF NON PREFERRED INSTALLATION 
TO BE USED WHERE SPACE IS LIMITED 

REDUCE TO SUIT 
EXISTING PRESSURE 
POINT STOP COCK 

A-A 
EXISTING ON 

SITE 

PRESSURE POINT 
STOP COCK 

TAPPING BAND 

LEVEL PROBE INSTALLATION NOTES 

1. Drill 4 x 6mm holes, 150miti from each end and every 300mm 
of the cut length, prior to installation. 

2. Install so that the conduit rests on the shoulder of the probe. 
Do Not glue the conduit to the end cap. 

3. Install a 25mm nylon cable gland. Apply no compression to cable. 

4. Measurements are to be taken from top of the ' 

Level Probe box (stab Level) to 'measurement points' on probes 

Original Signed by AWITTHOFT 

DESIGN 

8895 21-04.08 

R.P.E.Q. No. DATE 

Original Signed by K.VAHEESAN 

PRINCIPAL DESIGN MANAGER 
B 03.12 AS CONSTRUCTED R.B. B.J. CAD FILE S7-0070set_O 
No DATE AMENDMENT DRN. 

HD MO 19-14.-411.01114.411 

2 3 

APD EIC.C. FILE No. 

Original olgned by R.JANFADA 

DESIGN CHECK 

5192 21-04.08 0riginal Signed by PSHERRIFF 

RP.E.O. No. DATE CLIENT DELEGATE 

24-04-08 

DATE 

.1 Sc P RICHARDSON its= rw Li LuzaoL ownKtots mo mous 
ANL V Cal NM 114 gem .4 au. 40 40)6 

mi. RI ant WI a. RI am nai OW 0.4.44.4. 

JPR Project No.: E10-C41900 

UrbnUti a lities 
DATE w 

22 04.08 

OUCCUSLAHo 

B 7 a 10 

B-B 
TO BE INSTALLED 
ON SITE 

SITE 

SP315 
AXIS PLACE 
SEWAGE PUMP STATION 

ON40 111/21 BSP TO 

01432 (1S/41 BSP STAINLESS 
STEEL REDUCING SOCKET 

01432 (11/4"1 BSP 
STAINLESS STEEL NIPPLE. 

ON32 STAINLESS STEEL UNION WITH 
0N32111/4 "1 BSP FEMALE ENDS AND 

INSTALLED WITH FEMALE SECTION OF 

UNION ADJACENT TO VALVE 

01432 (11/418SP 
STAINLESS STEEL NIPPLE. 
NOTE, ADDITIONAL FITTINGS MAY BE REQUIRED. 

DETAILS OF PREFERRED INSTALLATION 

Electrical contractor to supply 
and fit all fitting necessary to 
plumb pressure transducer into 
existing isolation valve. 

PRESSURE TRANSMITTER INSTALLATION NOTES 

1. Material: All stainless steel 
fittings to be grade 316. 

2. Galling: All stainless steel 
threads to be lubricated with 
approved anti galling grease 
and thread tape where applicable. 

3. Install as per 'prefered' detail 
unless space limitations prevents 
this method. 

Sheet 1.9 

AS INSTALLED 
TITLE 

LEVEL PROBES 
AND PRESSURE TRANSMITTER 
INSTALLATION DETAILS 

12 13 

SHEET No. 19 

Queensland Urban Ogees DRAWING No. 

486/5/7-0070-019 
AMEND. 

C 
JaawaPC41000001.4141:00.411Adwp intoned by des_ba on Fassy.27 ADM 201211/0284/4 

14 1 15 I le 

A 

B 

C 

H 

0 

a 

I 

8 I 

0 

8 

J 
a 
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C 

! a r. 
14 

681 

240VAC 
6A SUPPLY 

(SHROUDED IP2O) 

REF 01114 

RTU 
DIGITAL OUTPUT 

REF 0744 

01 02 

O 
REMOTE 
INTERUPT 

K1 

RTU 
DIGITAL OUTPUT 

+REF 0744 

RTU 
DIGITAL INPUT 

" REF 07:F2 

RESET 

OPTION K 

TDR1 

TRANSDUCER 

10 
13 

11 

A 

Nto 

0 

N 

I A2 
f 

11 S11' Al 

LJJ 
LOCAL 
INTERUPT 

A3 

H1 H2 
&POWER ON OINTERUPT 

240V 

6n/Y1 

Ll 

6V 

8V 

L2 
10V 

12V 

T1 

TRANSF. 

4 

CP UNIT 

A/06A 

A106- 

7 

0 
8 

0 
9 

0 

F1 10 

5A 

14 

M2 
AMMETER 

M10 r) VR1 

VOLTMETER un VARISTOR 

415 

390 

°N H1 
CATHODIC PROTECTION POWER SUPPLY I 0 Fl 

0 1 5 

O 
H2 H3 

DC VOLTS DC AMPS 0 0 
I POWER ON INTERUPT FAULT 5 AMPS 

0 0 
M1 M2 S1 S2 

HINGE 

ELECTRICAL AS BUILT DETAILS 
REV 

C 

A 

COMPANY .1 & P RICHARDSON INDUSTRIES 

CONTRACTOR LICENCE No, 750 

ELECTRICIAN - ' DATE: 27.04.12 

07.10 RE-ISSUED FOR CONSTRUCTION P.H. Ne- G.A. DRAFTED 

FRONT PANEL LAYOUT' 
NTS 

C 04.12 AS INSTALLED BA. R.M. DRAFTING CHECK 

B 03.12 AS CONSTRUCTED R.B. 8.J. CAD FILE 

No DATE AMENDMENT ORR. APD. 8 C C FILE No. 

SG WHIR P.P.1010-010 hta 

P.HAO Thr UE Odpinal Signed by A.WITTI-03FT 0995 21.04-08 Original Signed by K.VAKEESAN 

A.WITTHOFT DESIGN R.P.E .0 . No. DATE PRINCIPAL DESIGN MANAGER 

87-0070set_C Odpinal sinned by R.JANFADA 5192 21.0408 OrIgInal Cloned by P.SHERRIFF 

Al:1E310N CHECK RP.E.Q. No. IL/ATEACUENT DELEGATE 

2 I 3 I 4 
7 

SWITCHBOARD 

RTU 

ANALOG INPUT 
4-20mA 
REF 07:FII 

ve 4.0aira2 

11 

ANODE CONNECTION 

700 

701 

CATHODIC 

702 PROTECTION 
PROBES 

- ye 4.001m2 
CATHODE CONNECTION 

03 

704 

\\` 8 DIA HOLES 

PANEL FIXING 

1/4 TURN CAPTIVE FASTENERS 

*i 

2444-09 

DATE 

22.04.08 

DATE 

J. & P. RICHARDSON 
, a.'ves Pit co armoi. maim MO omens 
am ill cal 1151 315 IN Mau. ar IND1 an *Ai 

to 10) Ian loo lo. 90 an xo on. y0000., 

PR Pro No,: E10-C41900 

UrbanUtilities 

705 

150 

TERMINALS 

AC INPUT 

TERMINALS 

DC OUTPUT 
& RTU I/O 

15mrn RETURN 

AS CONSTRUCTED DETAILS 

I CERTIFY THAT THE *AS CONSTRUCTED" DETAILS 
SHOWN ON THIS PLAN ARE A TRUE AND ACCURATE 

9REC D OF THE WORKS. 

SIGNED: 6148 (.+Vri PATE: / 
NAME 01 SIGNATORY: .1 f91,4,..,Irri 
APED No. or LICENCE: Cl 9%72 
COMPANY NAME: Cr' 'IC- 
START DATE: FINISH DATE /I'S ' 4 ., 

.. .., 

ITEM QTY DESCRIPTION ( RS = RS COMPONENTS PART NUMBER) 

BD1 1 DIODE BRIDGE SINGLE PHASE 35A 600V ISOLATED METAL BASE. RS2278772 
F1 1 DC OUTPUT FUSE - PANEL MID 5x20 FUSE HOLDER c/w 5A FUSE 

H1 1 POWER ON INDICATOR 240VAC NEON RED RS576608 

H2 1 INTERUPT INDICATOR 240VAC NEON WHITE RS576620 

H3 1 FAULT INDICATOR 28VDRED ARRAY AMBER RS576563 

K1 1 REMOTE INTERUPT - RELAY 24VDC 2A 2POLE CHANGEOVER FW BASE 

M1 1 VOLTMETER 0-15 V 69x53 RS259577 

M2 1 AMMETER 0 -S A 69x53 RS259511 128 mOhms) 

S1 1 LOCAL INTERUPT - MOMENTERY PUSH BUTTON SWITCH 240V2A CHANGEOVER - RED. 

S2 1 FAULT RESET - MOMENTERY PUSH BUTTON SWITCH 240V2A CHANGEOVER - BLUE 

TDR1 1 TRANSDUCER - MANN INDUSTRIES FTXDMV 0-150mV/4-20mA/240vAC 
T1 1 TRANSFORMER - 240VAC PRIM/6,8,10,12VAC SEC 60VA 

VR1 1 VARISTOR - SURGE SUPPRESSOR RS649150 (CLAMP 76V10Ap) ( 31VDC CONTINUOUS) 

- 14 TERMINALS 4.0mm RAIL MTG END COVERS & STOPS 

SITE 
SP315 
AXIS PLACE 
SEWAGE PUMP STATION 

12 

Sheet 20 

TITLE 

CATHODIC PROTECTION UNIT 
CONSTRUCTION & WIRING DIAGRAM 

13 

AS INSTALLED 
e N 

SHEET No. 20 

Queensland Urban Wines DRAWING No. AMEND. 

486/5/7-0070-020 C 
... 

r Ammar isoo cnnSnonorotsgor, Lou Wed by 444_04 an Frid.f. 27 APN 2012 112622 #4, 
14 15 I IS 

8 

B 

25 

0 

S 

F 
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PUMP DISCONNECT BOX I 

12 

120* DOOR STAY . 

ODOR 1 KEY RC496A 

WARNING 

415V BEHIND DOOR 

120* DOOR STAY 

DOOR 2 KEY RC496A 

290 

FRONT VIEW 

290 

HOLD DOWN TAGS 

(REFER DETAIL El) 

CABLE TRAY FOR 

SUPPLY CABLING . 

CUTOUT 

SECTION B-B 

700 

1 

LEVEL PROBES - SIR, LR3 

A 

700 
TERMINALS FOR MOTOR 

PROTECTION SENSORS 

INSULATED EARTHING 
RAILS FOR CABLE SCREENS 

-DO NOT PAINT FACE- 

REFER TO DETAIL L2 
SHEET 18, FOR VSO CABLE 

EARTHING DETAILS 

INSTRUMENTATION TERMINALS 

:1111111111: :1111111111: 

LEVEL 

TX 

TERM 

30x80 PVC DUCT 

W 

(PUMP II 

100- 
106 

[PUMP 21 

200- 
206 

WEATHERPROOFED & 

VERMIN PROOFED VENTS 

METAL BARRIERS 

REMOVE ALL SHARP EDGES 

FROM METAL SHROUD SUPPORTS 

A 07.10 RE-ISSUED FOR CONSTRUCTION P.H. GA. DRAFTED 
. P.HAC3LIE 

C 04.12 AS INSTALLED BA. R.M. DRAFTING CHECK A.WITTHOFT 
B 03.12 AS CONSTRUCTED R.B. B.J. CAD FILE 67-0070seLC 

DATE AMENDMENT DRN. APD.A1C.C. FILE No. `NO 
....., 

510 19150113P10411/ 9 tQ 

I 2 3 4 

WEATHERPROOFED & 

VERMIN PROOFED VENTS 

B 

700 

0000 0 co 0 o000 
0 0 0 0 0 0 co 
Co 0 0 0 0 0 0 
co O o 

Co 0 0 Ca 
0 0 0 0o00 000 0000 
co 0 0 0 co co co 000 

0 0 co co 000 0000 
co 0 co 

0 or=o co 0 
C% 0 0 

0 Co co co 000 
0 Co 0 0 

C:o 0 co 

0 0 co oo 000 
0 0 co co 0 co co 
O oc O o 

Co 0 0 
oo 0 0 0 
O O 

co 0 0 0 0 
O 0 0 0 000 0000 0 0 0 0000 000 0000 000 0000 
O O 
O O o o 0 0000 000 0000 
O O o 

000 00 0 Cs 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 000 00 000 00 000 00 000 00 0 0 0 0 0 0 0 0 0 0 0 0 0 00 000 0 0 

CABLE SUPPORT TRAYS 

OPEN BASE 

FRONT VIEW ±jc 
DOORS REMOVED 80x4Omm S/S PLINTH 

FIELD CONNECTION BOX LABEL LIST . 

FIT SUPPORTS FOR LIMIT 
SWITCHES TO ALL DOORS 

HYDROSTATIC LEVEL TX BREATHER HOUSING 

A 

1 x 20mm x 4mm Cu BUSBAR per PHASE, & E 

2 x 12mm Dia HOLES per PHASE, & E FOR 

CABLE CONNECTIONS 

TEXT --TEXT 
HEIGHT 

MATERIAL / 
COLOUR 

SIZE QTY 

PUMP DISCONNECT BOX (EXTERNAL; 20mm 5/STEEL - Black Text 280x35 1 

WARNING 
415V BEM DOOR 

(EXTERNAL) 10min S/STEEL - Red Text 160x40 1 

PUMP No? 10mm ABS PLASTIC - W/B 70x10 

INSTRUMENTATION 6mm ABS PLASTIC - W/B 80x15 1 

LEVEL TRANSMITTER 6mm ABS PLASTIC - W/B 80x15 1 

EXTERNAL LABELS 1mm THICK. 316 GRADE STAINLESS STEEL. 
FIXED WITH M3 316 STAINLESS STEEL METAL THREADS. 

Ori ginal Signed by A.WTTHOFT 

DESIGN 

8895 2104-08 

No. DATE 

Original Signed by K.VAHEESAN 

PRINCIPAL DESIGN MANAGER 

2444438 

DATE 

*A 
J. & P. RICHARDSON KM= RV 1/17 BD:04111. C01oPAL10R9 *0 0005 
MX V 031 151 075 III MM. 4 VOL OD 4176 

mo MD182111 Al On wi >m ONL Ohm.. 

ColgOnalolgnod by R.JANFADA 

ESIGN CHECK 

, 5192 21-04438 

RP.E.D. No. DATE 

Original Signed by P.SHEBRIFF 

CLIENT DELEGATE 

22.0448 

DATE 

7 8 

JPR Project No.: E10-C41900 

UrbanUtilities 

REMOVABLE CLEAR 

POLYCARBONATE 

SHROUDS 

NOTES: 

1- Fit rubber cable bungs at conduit 
exits in wet well 

300 

INSULATED EARNING 
RAI. FOR (ABLE SCREENS 

REFER TO DETAIL L2 

SHEET 18, FOR 1150 CABLE 

EARTHING DETAILS 

INTERNAL BARRIER PLATE 

FULLY WELDED OR SEAL 

WITH 'SIKAFLEX' COMPOUND 

CABLE ZONE - 
ALL CONDUIT TO BE SEALED 

WITH FLOWABLE SILICON 

OPEN BASE 

CABLE SUPPORT TRAYS 

HOLD DOWN TAGS 

SECTION C-C (REFER DETAIL Eli, 

CONSTRUCTION 

Cubicle construction Tinm 316 Stainless Steel, 

Plinth construction 136x40 channel 316 Stainless Steel. 

Folded, 'Pulse NIG" & "TIO welded with all visible seams and joints fully welded, 
free from splatter and ground smooth where needed. 

External doors and covers fitted with Emka 1011-207 sett grip seal. 

M6 Earth studs fixed to the interior of all doors and hinged escutcheons 
and on adjacent cubicle interior surfaces. . 

Door stiffeners to be of sof ficent strength to prevent being deformed when subjected 
to reasonable loads. 

Provide Shrouding as shown on drawing to all busbars to IP20 

Hinges (external! Select rix HIB650ss-316. Stainless Steel 

Star washers fitted under all hinge screws. 

Locks floor 1 

DORE ELECTRICS - Swing Handle SHKSS Universal Locking - 92268 

DORE ELECTRICS - 3 point lock rod set - TLR2ZSS (all S/Steel) 
Lockwood Barrel Lock, 

Key Code RC496A 

Finish 

Stainless Steel 2b Finish. 
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Item 

1 

Qty 

2 

Make & Number 

- 

100dra. BNWG SET 31655 TABLE C 

2 2 200dta. BNWG SET 31655 TABLE "C 

3 34 300tha. BNWG SET 316SS TABLE 'X" 
4 2 300dsa. - 200dia. DF ECCENTRIC TAPER 

5 2 300dsa. OF PIPE 1243Lg 

6 8 300dm. DF PIPE 270019 

7 2 3004M. OF 90deg. BEND 

s 2 300c5a. OF PIPE 115419 c/v WEEP AT 621 FROM 1 EM) 

9 4 300tha. r BSP TAPPING BAND 

10 2 3004W. 1/4" BSP TAPPING BAND 

11 2 30060. OF FLEX CHECK VALVE 

12 2 300dia. 1.121FLANGE 

13 3 300sfm. FL/SP CONNECTOR 

14 4 300dio. OF M.S. SLUICE VALVE ACC. 

15 1 300dia. OF PIPE 154319 c/w WEEP AT 510 FROM Ks, 

16 1 30040. OF PIPE %Kg eke WEEP AT 510 FROM FL 

. 17 2 3006a. DF 45deg. BEND 

to 1 300dia. OF PIPE 48319 

19 2 3006W. ALL FL WYE BRANCH 

20 1 300dia. FL/SP PIPE 260019 C.O.S. 

21 1 30060. SOC/SOC Meg. BEND 

22 1 300dia. SOC/SP PIPE 1000Lg 

23 1 300dia. SP/SP PIPE 500019 C.O.S. 

24 1 300dia. GIBAULT JOINT 

25 1 3006ia. FL/SP PIPE 950Lg c/v WEEP AT 460 FROM TL . 

26 1 300dia. ENDRESS L HAUSER FLOWMETER 

27 1 300dia. THRUST DISMANTLING JOINT 

28 1 300dia. FL/SP PIPE 2000Lg Cl,, WEEP AT 442 FROM FL C.O.S. 

29 1 3006ia. - 1006a. SOC/FL SCOUR TEE 

30 1 3006W. OF PIPE 69219 

31 1 3000ia. BLANK FLANGE WITH 2"BSP HOLE TAPPED CENTRAL 

32 1 504M. THREADED CAMLOK 

33 1 1006a. DF M.S. SLUICE VALVE ACC. 

34 1 10060. FL /SOC CONNECTOR 

35 1 1006a. SP/SP PIPE 33419 

36 2 1006a. SOC/SOC 90deg. BEND 

37 3 100tha. SOC/SP PIPE 55004 

38 1 100dio. SP/SP PIPE 3000Lg C.O.S. 

39 1 10060. SOC/SP PIPE 1650L9 

40 0 SPARE 

41 3m M24-31655 BROOKER ROD 

42 24 N24-31655 NUTS 

43 B 24nwn-316SS FLAT WASHERS 

44 16 24mm GALV. SQUARE WASHERS 

45 1 McBERNS WALL MOUNT AUTO WELL WASHER 

46 1 ANUE RECYCLED EFFLUENT WELL WASHER 

47 2 88.9 0.0. SCHEO.10 31655 GUIDE RAIL ASSEMBLIES 

48 8 PIPE SUPPORT BRACKET TO OETAIL 1 

49 B GUIDE RAIL SUPPORT BRACKET TO DETAIL 3 

50 16 1116,100 SS STUD ANCHORS 

51 45 M12,40-31655 SET SCREWS 

52 32 111260-316SS SET SCREWS 

53 80 1112-3165S NUTS 

54 80 1112,31655 FLAT WASHERS 

55 10 I 1/4" LISP 3165S NIPPLE 

56 4 1 1/4" BSP M/M 316SS 90deg. ELBOW 

57 4 1 1/4" BSP F/F FULL BORE 316SS BALL VALVE 

58 4 1 1/4" BSP F/F 31655 UNION 

59 4 1 1/2" - 1 1 /4"BSP 31655 REDUCING SOCKET 

60 3 r BSP 31655 TOE NIPPLES 

61 5 r BSP 3165S HEX NIPPLES 

62 2 r BSP 31655 F/F 90deg. ELBOWS 

63 2 r BSP 316SS F/F UNION 

64 1 1" BSP 31655 THREADED SOCKET 

65 1 1" BSP 31655 F/F BALL VALVES 

66 1 1" N.B. SC11.405 31655 PIPE 1000L9 

67 1 1 1/4" BSP 316SS TOE NIPPLE 

68 1 1 1/4" BSP 31655 F/F 90deg. ELBOW 

69 1 1 1/4" N.B. SCH.405 31605 PIPE Hag 
70 2 1 1/4" BSP BRASS HOSE TAILS 

71 1 GRUNDFOS KP 150 AV 1 SUMP PUMP 

72 4 12mm x 100-316SS STUD ANCHORS 

73 4 12mm GALV. SQUARE WASHERS 

74 4 M10-316SS HOOKS 

75 4 M10-316SS NUTS 

76 4 1110 SS DROP IN ANCHORS 

77 . 2 13mm S/S LIFTING CHAINS 14300L9 c/w RINGS AT 1300crs. S.W.L. 2500kg 

78 2 22mm 5./S BOW SHACKLES S.W.L. 4750kg 

79 2 19mm S/S BOW SHACKLES S.W.L. 3200kg 
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