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HIGHLIGHTS OF CHANGES

Effective October, 1995 Rev. 3

PAGE SUMMARY
1-1 Updated art to reflect new probe configuration.
1-3 Updated art to reflect new probe configuration.
1-4 Updated art to reflect new probe configuration.
2-1 Updated installation procedure to include optional ceramic diffusor and vee deflector.
2-2 Updated art and dimensions to reflect new probe configurations.
2-3 Updated art and dimensions to reflect new probe configurations.
2-8 Updated art to reflect new probe configuration.
Effective June, 1996 Rev. 3.1

PAGE SUMMARY
1-3 Added ambient air note.
2-3 Updated Probe Installation, Figure 2-1, sheets 1 and 2 of 5.

Effective January, 1997 Rev. 3.2
PAGE SUMMARY

iii Added "Safety instructions for the wiring and installation of this apparatus".

2-1 Added one WARNING to read new safety instructions and another WARNING regarding protective covers
and grounds.

2-7 Added WARNING regarding protective covers and grounds and added NOTE regarding HPS fuse
locations and specifications.

2-10 Added NOTE regarding HPS fuse specifications to Figure 2-7.

3-1 Added WARNING regarding protective covers and grounds.

4-1 Added WARNING regarding protective covers and grounds.

I-1 Added fuses to index listing.

IB-106-300NE



HIGHLIGHTS OF CHANGES (continued)

Effective May, 1997 Rev. 3.3

PAGE SUMMARY
iii-xv Added foreign language safety sheets.
Effective February, 1998 Rev. 3.4
PAGE SUMMARY
2-2 Figure 2-1. Changed calibration gas tube dimensions.
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ROSEMOUNT WARRANTY

Rosemount warrants that the equipment manufactured and sold by it will, upon shipment, be free of
defects in workmanship or material. Should any failure to conform to this warranty become apparent during a
period of one year after the date of shipment, Rosemount shall, upon prompt written notice from the purchaser,
correct such nonconformity by repair or replacement, F.O.B. factory of the defective part or parts. Correction
in the manner provided above shall constitute a fulfillment of all liabilities of Rosemount with respect to the
quality of the equipment.

THE FOREGOING WARRANTY IS EXCLUSIVE AND IN LIEU OF ALL OTHER
WARRANTIES OF QUALITY WHETHER WRITTEN, ORAL, OR IMPLIED (INCLUDING
ANY WARRANTY OF MERCHANTABILITY OF FITNESS FOR PURPOSE).

The remedy(ies) provided above shall be purchaser's sole remedy(ies) for any failure of Rosemount to
comply with the warranty provisions, whether claims by the purchaser are based in contract or in tort (including
negligence).

Rosemount does not warrant equipment against normal deterioration due to environment. Factors such as
corrosive gases and solid particulates can be detrimental and can create the need for repair or replacement as
part of normal wear and tear during the warranty period.

Equipment supplied by Rosemount Analytical Inc. but not manufactured by it will be subject to the same
warranty as is extended to Rosemount by the original manufacturer.

At the time of installation it is important that the required services are supplied to the system and that the
electronic controller is set up at least to the point where it is controlling the sensor heater. This will ensure, that
should there be a delay between installation and full commissioning, that the sensor being supplied with ac
power and reference air will not be subjected to component deterioration.

Experience shows that systems installed and not supplied with services can be damaged either by the
process or by the external environment, and Rosemount will not accept any responsibility for this consequence.

IB-106-300NE
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ACAUTION

If the HPS 3000 and World Class 3000 probe are used with any of
the following model electronics; 218, 225, 218A, and TC200, read
appropriate set point adjustment in Instruction Bulletin (IB) 106-
300NE to prevent damage to the World Class 3000 probe.

PURPOSE

The purpose of this manual is to provide a comprehensive understanding of the World Class 3000
Oxygen Analyzer, components, functions, installation, and maintenance.

This manual is designed to provide information about the World Class 3000 Oxygen Analyzer. We
recommend that you thoroughly familiarize yourself with the Overview and Installation sections before
installing your emissions monitor.

The overview presents the basic principles of the oxygen analyzer along with its performance
characteristics and components. The remaining sections contain detailed procedures and information necessary
for installation and servicing of the oxygen analyzer.

Before contacting Rosemount concerning any questions, first consult this manual. It describes most
situations encountered in your equipment's operation and details necessary action.

DEFINITIONS

The following definitions apply to WARNINGS, CAUTIONS, and NOTES found throughout this
publication.

WARNING) CAUTION|
Highlights an operation or maintenance Highlights an operation or maintenance
procedure, practice, condition, statement, procedure, practice, condition, statement,
etc. If not strictly observed, could result in etc. If not strictly observed, could result in
injury, death, or long-term health hazards damage to or destruction of equipment, or
of personnel. loss of effectiveness.
NOTE

Highlights an essential operating procedure,
condition, or statement.

NOTE TO USERS

The number in the lower right corner of the illustrations in this publication is a manual illustration number.
It is not a part number, and is not related to the illustration in any technical manner.

IB-106-300NE
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10.

IMPORTANT

SAFETY INSTRUCTIONS FOR THE WIRING AND
INSTALLATION OF THIS APPARATUS

The following safety instructions apply specifically to all EU
member states. They should be strictly adhered to in order to
assure compliance with the Low Voltage Directive. Non-EU
states should also comply with the following unless superseded
by local or National Standards.

Adequate earth connections should be made to all earthing points, internal and external, where provided.

After installation or troubleshooting, all safety covers and safety grounds must be replaced. The integrity o
all earth terminals must be maintained at all times.

Mains supply cords should comply with the requirements of IEC227 or IEC245.
All wiring shall be suitable for use in an ambient temperature of greater than 75°C.
All cable glands used should be of such internal dimensions as to provide adequate cable anchorage.

To ensure safe operation of this equipment, connection to the mains supply should only be made through
circuit breaker which will disconnect all circuits carrying conductors during a fault situation. The circuit
breaker may also include a mechanically operated isolating switch. If not, then another means of
disconnecting the equipment from the supply must be provided and clearly marked as such. Circuit breake
or switches must comply with a recognized standard such as IEC947. All wiring must conform with any
local standards.

Where equipment or covers are marked with the symbol to the right, hazardous voltage,
are likely to be present beneath. These covers should only be removed when power i
removed from the equipment — and then only by trained service personnel.

from hot surfaces beneath. These covers should only be removed by trained service
personnel when power is removed from the equipment. Certain surfaces may remai

Where equipment or covers are marked with the symbol to the right, there is a danger E
to the touch.

Where equipment or covers are marked with the symbol to the right, refer to the
Operator Manual for instructions.

All graphical symbols used in this product are from one or more of the following standards: EN61010-1,
IEC417, and 1SO3864.
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BELANGRIJK

Veiligheidsvoorschriften voor de aansluiting en installatie van dit toestel.

De hierna volgende veiligheidsvoorschriften zijn vooral bedoeld voor de EU lidstaten. Hier moet aan
gehouden worden om de onderworpenheid aan de Laag Spannings Richtlijn (Low Voltage Directive) te
verzekeren. Niet EU staten zouden deze richtlijnen moeten volgen tenzij zij reeds achterhaald zouden zijn
door plaatselijke of nationale voorschriften.

1.

2.

10.

Degelijke aardingsaansluitingen moeten gemaakt worden naar alle voorziene aardpunten, intern en extern.

Na installatie of controle moeten alle veiligheidsdeksels en -aardingen terug geplaatst worden. Ten alle tijde
moet de betrouwbaarheid van de aarding behouden blijven.

Voedingskabels moeten onderworpen zijn aan de IEC227 of de IEC245 voorschriften.

Alle bekabeling moet geschikt zijn voor het gebruik in omgevingstemperaturen, hoger dan 75°C.

Alle wartels moeten zo gedimensioneerd zijn dat een degelijke kabel bevestiging verzekerd is.

Om de veilige werking van dit toestel te verzekeren, moet de voeding door een stroomonderbreker gevoerd
worden (min 10A) welke_alle draden van de voeding moet onderbreken. De stroomonderbreker mag een
mechanische schakelaar bevatten. Zoniet moet een andere mogelijkheid bestaan om de voedingsspanning

van het toestel te halen en ook duidelijk zo zijn aangegeven. Stroomonderbrekers of schakelaars moeten
onderworpen zijn aan een erkende standaard zoals IEC947.

aanwezig. Deze deksels mogen enkel verwijderd worden nadat de voedingsspanning

Waar toestellen of deksels aangegeven staan met het symbool is er meestal hoogspannjg
afgelegd en enkel door getraind onderhoudspersoneel. A

Waar toestellen of deksels aangegeven staan met het symbool is er gevaar voor hete
opperviakken. Deze deksels mogen enkel verwijderd worden door getraind
onderhoudspersoneel nadat de voedingsspanning verwijderd werd. Sommige oppper-,
vlakken kunnen 45 minuten later nog steeds heet aanvoelen.

Waar toestellen of deksels aangegeven staan met het symbool gelieve het handboek te
raadplegen.

Alle grafische symbolen gebruikt in dit produkt, zijn afkomstig uit een of meer van devolgende standaards;
EN61010-1, IEC417 en 1ISO3864.
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VIGTIGT

Sikkerhedsinstruktion for tilslutning og installering af dette udstyr.

Folgende sikkerhedsinstruktioner geelder specifikt i alle EU-medlemslande. Instruktionerne skal ngje

falges for overholdelse af Lavsspaendingsdirektivet og bar ogsa falges i ikke EU-lande medmindre andet er

specificeret af lokale eller nationale standarder.

1.

2.

10.

Passende jordforbindelser skal tilsluttes alle jordklemmer, interne og eksterne, hvor disse forefindes.

Efter installation eller fejlfinding skal alle sikkerhedsdeeksler og jordforbindelser reetableres.
Forsyningskabler skal opfylde krav specificeret i IEC227 eller IEC245.

Alle ledningstilslutninger skal veere konstrueret til omgivelsestemperatur hgjere end 75° C.

Alle benyttede kabelforskruninger skal have en intern dimension, sa passende kabelaflastning kan etabler:

For opnaelse af sikker drift og betjening skal der skabes beskyttelse mod indirekte beraring gennem afbryz
(min. 10A), som vil afbryde alle kredslgb med elektriske ledere i fejlsitua-tion. Afbryderen skal indholde en
mekanisk betjent kontakt. Hvis ikke skal anden form for afbryder mellem forsyning og udstyr benyttes og

maerkes som sadan. Afbrydere eller kontakter skal overholde en kendt standard som IEC947.

Hvor udstyr eller daeksler er maerket med dette symbol, er farlige spaendinger normalt
forekom-mende bagved. Disse deeksler bgr kun afmonteres, nar forsyningsspaending
frakoblet - og da kun af instrueret servicepersonale.

overflader bagved. Disse daeksler bgr kun afmonteres af instrueret servicepersonale, p
forsyningsspaending er frakoblet. Visse overflader vil stadig veere for varme at bergrg

Hvor udstyr eller deeksler er maerket med dette symbol, forefindes meget varme E
op til 45 minutter efter frakobling.

Hvor udstyr eller daeksler er maerket med dette symbol, se da i betjeningsmanual for
instruktion.

Alle benyttede grafiske symboler i dette udstyr findes i én eller flere af falgende standarder:- EN61010-1,

IEC417 & ISO3864.
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BELANGRIJK

Veiligheidsinstructies voor de bedrading en installatie van dit apparaat.

Voor alle EU lidstaten zijn de volgende veiligheidsinstructies van toepassing. Om aan de geldende
richtlijnen voor laagspanning te voldoen dient men zich hieraan strikt te houden. Ook niet EU lidstaten
dienen zich aan het volgende te houden, tenzij de lokale wetgeving anders voorschrijft.

1.

2.

10.

Alle voorziene interne- en externe aardaansluitingen dienen op adequate wijze aangesloten te worden.

Na installatie,onderhouds- of reparatie werkzaamheden dienen alle beschermdeksels /kappen en aardingen
om reden van veiligheid weer aangebracht te worden.

Voedingskabels dienen te voldoen aan de vereisten van de normen IEC 227 of IEC 245.
Alle bedrading dient geschikt te zijn voor gebruik bij een omgevings temperatuur boven 75°C.

Alle gebruikte kabelwartels dienen dusdanige inwendige afmetingen te hebben dat een adequate verankering
van de kabel wordt verkregen.

Om een veilige werking van de apparatuur te waarborgen dient de voeding uitsluitend plaats te vinden via
een meerpolige automatische zekering (min.10Agtkgespanningvoerende geleiders verbreekt indien een
foutconditie optreedt. Deze automatische zekering mag ook voorzien zijn van een mechanisch bediende
schakelaar. Bij het ontbreken van deze voorziening dient een andere als zodanig duidelijk aangegeven
mogelijkheid aanwezig te zijn om de spanning van de apparatuur af te schakelen. Zekeringen en schakelaars
dienen te voldoen aan een erkende standaard zoals IEC 947.

Waar de apparatuur of de beschermdeksels/kappen gemarkeerd zijn met het volgende
symbool, kunnen zich hieronder spanning voerende delen bevinden die gevaar op kun
leveren. Deze beschermdeksels/kappen mogen uitsluitend verwijderd worden door
getraind personeel als de spanning is afgeschakeld.

Waar de apparatuur of de beschermdeksels/kappen gemarkeerd zijn met het volgende
symbool, kunnen zich hieronder hete oppervlakken of onderdelen bevinden. Bepaalde
delen kunnen mogelijk na 45 min. nog te heet zijn om aan te raken.

Waar de apparatuur of de beschermdeksels/kappen gemarkeerd zijn met het volgende
symbool, dient men de bedieningshandleiding te raadplegen.

Alle grafische symbolen gebruikt bij dit produkt zijn volgens een of meer van de volgende standaarden:
EN 61010-1, IEC 417 & ISO 3864.

IB-106-300NE
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TARKEAA

Turvallisuusohje, jota on noudatettava taméan laitteen asentamisessa ja kaapeloinnissa.

Seuraavat ohjeet patevat erityisesti EU:n jasenvaltioissa. Niité taytyy ehdottomasti noudattaa jotta
taytettaisiin EU:n matalajannitedirektiivin (Low Voltage Directive) yhteensopivuus. My6s EU:hun
kuulumattomien valtioiden tulee nou-dattaa téaté ohjetta, elleivat kansalliset standardit esta sita.

1.

2.

10.

Riittavat maadoituskytkennat on tehtava kaikkiin maadoituspisteisiin, sisaisiin ja ulkoisiin.

Asennuksen ja vianetsinnan jalkeen on kaikki suojat ja suojamaat asennettava takaisin pai-koilleen.
Maadoitusliittimen kunnollinen toiminta taytyy aina yllapitaa.

Jannitesyottéjohtimien taytyy tayttaa IEC227 ja IEC245 vaatimukset.
Kaikkien johdotuksien tulee toimia >75°C lampdtiloissa.
Kaikkien lapivientiholkkien sisahalkaisijan taytyy olla sellainen etta kaapeli lukkiutuu kun-nolla kiinni.

Turvallisen toiminnan varmistamiseksi taytyy jannitesyo6tto varustaa turvakytkimella (min 10A), joka kytkee
irti kaikki jannitesyottojohtimet vikatilanteessa. Suojaan taytyy myos sisaltyd mekaaninen erotuskytkin. Jos
ei, niin jannitesyottd on pystyttava katkaisemaan muilla keinoilla ja merkittava siten etta se tunnistetaan
sellaiseksi. Turvakytkimien tai kat-kaisimien taytyy tayttaa IEC947 standardin vaatimukset nékyvyydesta.

Mikali laite tai kosketussuoja on merkitty talla merkilla on merkinnan takana tai alla
hengenvaarallisen suuruinen jannite. Suojaa ei saa poistaa janniteen ollessa kytkettyy
laitteeseen ja poistamisen saa suorittaa vain alan asian-tuntija.

Mikali laite tai kosketussuoja on merkitty talla merkilla on merkinnan takana tai alla
kuuma pinta. Suojan saa poistaa vain alan asiantuntija kun jannite-syotto on katkaistu
Tallainen pinta voi séilya kosketuskuumana jopa 45 mi-nuuttia.

Mikali laite tai kosketussuoja on merkitty talla merkilla katso lisaohjeita kayt-
toohjekirjasta

Kaikki tassé tuotteessa kaytetyt graafiset symbolit ovat yhdesté tai useammasta seuraavis-ta standardeist
EN61010-1, IEC417 & 1SO3864.

IB-106-300NE
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IMPORTANT

Consignes de sécurité concernant le raccordement et l'installation de cet appareil.

Les consignes de sécurité ci-dessous s’adressent particulierement a tous les états membres de la
communauté européenne. Elles doivent étre strictement appliquées afin de satisfaire aux directives
concernant la basse tension. Les états non membres de la communauté européenne doivent également
appliguer ces consignes sauf si elles sont en contradiction avec les standards locaux ou nationaux.

1.

2.

10.

Un raccordement adéquate a la terre doit étre effectuée a chaque borne de mise a la terre, interne et externe.

Aprés installation ou dépannage, tous les capots de protection et toutes les prises de terre doivent étre remis
en place, toutes les prises de terre doivent étre respectées en permanence.

Les cables d’alimentation électrique doivent étre conformes aux normes IEC227 ou IEC245
Tous les raccordements doivent pouvoir supporter une température ambiante supérieure a 75°C.

Tous les presse-étoupes utilisés doivent avoir un diametre interne en rapport avec les cables afin d’assurer
un serrage correct sur ces derniers.

Afin de garantir la sécurité du fonctionnement de cet appareil, le raccordement a I'alimentation électrique
doit étre réalisé exclusivement au travers d’un disjoncteur (minimum 10A.) isolant tous les conducteurs en
cas d’anomalie. Ce disjoncteur doit également pouvoir étre actionné manuellement, de fagcon mécanique.
Dans le cas contraire, un autre systeme doit étre mis en place afin de pouvoir isoler I'appareil et doit étre
signalisé comme tel. Disjoncteurs et interrupteurs doivent étre conformes a une norme reconnue telle
IEC947.

Lorsque les équipements ou les capots affichent le symbole suivant, cela signifie que d
tensions dangereuses sont présentes. Ces capots ne doivent étre démontés que lorsq
l'alimentation est coupée, et uniquement par un personnel compétent.

Lorsque les équipements ou les capots affichent le symbole suivant, cela signifie que de
surfaces dangereusement chaudes sont présentes. Ces capots ne doivent étre démon e
lorsque l'alimentation est coupée, et uniguement par un personnel compétent. Certai
surfaces peuvent rester chaudes jusqu’a 45 mn.

Lorsque les équipements ou les capots affichent le symbole suivant, se reporter au many®l
d’instructions.

Tous les symboles graphiques utilisés dans ce produit sont conformes a un ou plusieurs des standards
suivants: EN61010-1, IEC417 & 1SO3864.

I1B-106-300NE
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Wichtig
Sicherheitshinweise fur den Anschlu? und die Installation dieser Gerate.

Die folgenden Sicherheitshinweise sind in allen Mitgliederstaaten der europaischen Gemeinschaft gultig.
Sie missen strickt eingehalten werden, um der Niederspannungsrichtlinie zu genigen.
Nichtmitgliedsstaaten der europaischen Gemeinschaft sollten die national gtltigen Normen und
Richtlinien einhalten.

1. Alle intern und extern vorgesehenen Erdungen der Geréte missen ausgefiuhrt werden.

2. Nach Installation, Reparatur oder sonstigen Eingriffen in das Gerat missen alle Sicherheitsabdeckungen t
Erdungen wieder installiert werden. Die Funktion aller Erdverbindungen darf zu keinem Zeitpunkt gestoért
sein.

3. Die Netzspannungsversorgung muf den Anforderungen der IEC227 oder IEC245 genlgen.
4. Alle Verdrahtungen sollten mindestens bis 75 °C ihre Funktion dauerhaft erftllen.

5. Alle Kabeldurchfihrungen und Kabelverschraubungen sollten in lhrer Dimensionierung so gewahlt werden
daR diese eine sichere Verkabelung des Gerates ermdglichen.

6. Um eine sichere Funktion des Gerétes zu gewahrleisten, mul’ die Spannungsversorgung tUber mindestens
A abgesichert sein. Im Fehlerfall muf3 dadurch gewahrleistet sein, dal3 die Spannungsversorgung zum Gel
bzw. zu den Geraten unterbrochen wird. Ein mechanischer Schutzschalter kann in dieses System integrier
werden. Falls eine derartige Vorrichtung nicht vorhanden ist, muf3 eine andere Moglichkeit zur
Unterbrechung der Spannungszufuhr gewahrleistet werden mit Hinweisen deutlich gekennzeichnet werder
Ein solcher Mechanismus zur Spannungsunterbrechung muf3 mit den Normen und Richtlinien fur die
allgemeine Installation von Elektrogeraten, wie zum Beispiel der IEC947, Uibereinstimmen.

(Netzspannung) Spannung fuhren. Die Abdeckungen dirfen nur entfernt werden, we
die Versorgungsspannung unterbrochen wurde. Nur geschultes Personal darf an dig

7. Mit dem Symbol sind Gerate oder Abdeckungen gekennzeichnet, die eine gefahrliche 3
Geraten Arbeiten ausfihren.

8. Mit dem Symbol sind Geréate oder Abdeckungen gekennzeichnet, in bzw. unter denen
heiRe Teile vorhanden sind. Die Abdeckungen dirfen nur entfernt werden, wenn die
Versorgungsspannung unterbrochen wurde. Nur geschultes Personal darf an diese
Geraten Arbeiten ausfihren. Bis 45 Minuten nach dem Unterbrechen der Netzzufu
kénnen derartig Teile noch Uber eine erhéhte Temperatur verfligen.

9. Mit dem Symbol sind Geréte oder Abdeckungen gekennzeichnet, bei denen vor dem
Eingriff die entsprechenden Kapitel im Handbuch sorgfaltig durchgelesen werden
mussen.

10. Alle in diesem Gerat verwendeten graphischen Symbole entspringen einem oder mehreren der nachfolgel
aufgefiihrten Standards: EN61010-1, IEC417 & 1SO3864.

IB-106-300NE
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IMPORTANTE._

Norme di sicurezza per il cablaggio e l'installazione dello strumento.

Le seguenti norme di sicurezza si applicano specificatamente agli stati membri dell’'Unione Europea, la cui
stretta osservanza é richiesta per garantire conformita alla Direttiva del Basso Voltaggio. Esse si applicano
anche agli stati non appartenenti allUnione Europea, salvo quanto disposto dalle vigenti normative locali

0 nazionali

1.

10.

Collegamenti di terra idonei devono essere eseguiti per tutti i punti di messa a terra interni ed esterni, dove
previsti.

Dopo linstallazione o la localizzazione dei guasti, assicurarsi che tutti i coperchi di protezione siano stati
collocati e le messa a terra siano collegate. L’integrita di ciscun morsetto di terra deve essere costantemente
garantita.

| cavi di alimentazione della rete devono essere secondo disposizioni IEC227 o IEC245.
L’intero impianto elettrico deve essere adatto per uso in ambiente con temperature superiore a 75°C.

Le dimensioni di tutti i connettori dei cavi utilizzati devono essere tali da consentire un adeguato ancoraggio
al cavo.

Per garantire un sicuro funzionamento dello strumento il collegamento alla rete di alimentazione principale
dovra essere eseguita tramite interruttore automatico (min.10A), in grado di disattivare tutti i conduttori di
circuito in caso di guasto. Tale interruttore dovra inoltre prevedere un sezionatore manuale o altro
dispositivo di interruzione dell'alimentazione, chiaramente identificabile. Gli interruttori dovranno essere
conformi agli standard riconosciuti, quali IEC947.

Il simbolo riportato sullo strumento o sui coperchi di protezione indica probabile presenz
di elevati voltaggi. Tali coperchi di protezione devono essere rimossi esclusivamente d
personale qualificato, dopo aver tolto alimentazione allo strumento.

Il simbolo riportato sullo strumento o sui coperchi di protezione indica rischio di contatto
con superfici ad alta temperatura. Tali coperchi di protezione devono essere rimossi
esclusivamente da personale qualificato, dopo aver tolto alimentazione allo strumentg,
Alcune superfici possono mantenere temperature elevate per oltre 45 minuti.

Se lo strumento o il coperchio di protezione riportano il simbolo,
fare riferimento alle istruzioni del manuale Operatore.

Tutti i simboli grafici utilizzati in questo prodotto sono previsti da uno o piu dei seguenti standard:
EN61010-1, IEC417 e 1ISO3864.
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VIKTIG

Sikkerhetsinstruks for tilkobling og installasjon av dette utstyret.

Folgende sikkerhetsinstruksjoner gjelder spesifikt alle EU medlemsland og land med i EJS-avtalen.
Instruksjonene skal fglges ngye slik at installasjonen blir i henhold til lavspenningsdirektivet. Den bgr
ogsa falges i andre land, med mindre annet er spesifisert av lokale- eller nasjonale standarder.

1.

2.

10.

Passende jordforbindelser ma tilkobles alle jordingspunkter, interne og eksterne hvor disse forefinnes.

Etter installasjon eller feilsgking skal alle sikkerhetsdeksler og jordforbindelser reetableres.
Jordingsforbindelsene ma alltid holdes i god stand.

Kabler fra spenningsforsyning skal oppfylle kravene spesifisert i IEC227 eller IEC245.
Alle ledningsforbindelser skal veere konstruert for en omgivelsestemperatur hgyere en 750C.
Alle kabelforskruvninger som benyttes skal ha en indre dimensjon slik at tilstrekkelig avlastning oppnaes.

For & oppna sikker drift og betjening skal forbindelsen til spenningsforsyningen bare skje gjiennom en
strambryter (minimum 10A) som vil bryte spenningsforsyningen til alle elektriske kretser ved en
feilsituasjon. Strambryteren kan ogsa inneholde en mekanisk operert bryter for & isolere instrumentet fra
spenningsforsyningen. Dersom det ikke er en mekanisk operert bryter installert, ma det vaere en annen mé
a isolere utstyret fra spenningsforsyningen, og denne maten ma vaere tydelig merket. Kretsbrytere eller
kontakter skal oppfylle kravene i en annerkjent standard av typen IEC947 eller tilsvarende.

Der hvor utstyr eller deksler er merket med symbol for farlig spenning, er det sannsynli
at disse er tilstede bak dekslet. Disse dekslene mé bare fjgernes nar spenningsforsynj
er frakoblet utstyret, og da bare av trenet servicepersonell.

Der hvor utstyr eller deksler er merket med symbol for meget varm overflate, er det
sannsynlig at disse er tilstede bak dekslet. Disse dekslene ma bare fjsernes nar
spenningsforsyning er frakoblet utstyret, og da bare av trenet servicepersonell. Noe
overflater kan veere for varme til & bergres i opp til 45 minutter etter spenningsforsy#ag
frakoblet.

Der hvor utstyret eller deksler er merket med symbol, vennligst referer til
instruksjonsmanualen for instrukser.

Alle grafiske symboler brukt i dette produktet er fra en eller flere av fglgende standarder: EN61010-1,
IEC417 & 1SO3864.
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IMPORTANTE._

Instrucdes de seguranca para ligagéo e instalagdo deste aparelho.

As seguintes instrucdes de seguranca aplicam-se especificamente a todos os estados membros da UE.
Devem ser observadas rigidamente por forma a garantir o cumprimento da Directiva sobre Baixa Tenséao.
Relativamente aos estados que néo pertengam a UE, deverdo cumprir igualmente a referida directiva,
exceptuando os casos em que a legislacdo local a tiver substituido.

1. Devem ser feitas ligagOes de terra apropriadas a todos os pontos de terra, internos ou externos.

2. Apos ainstalacdo ou eventual reparacdo, devem ser recolocadas todas as tampas de seguranca e terras de
protecgdo. Deve manter-se sempre a integridade de todos os terminais de terra.

3. Os cabos de alimentagéo eléctrica devem obedecer as exigéncias das normas IEC227 ou IEC245.

4. Os cabos e fios utilizados nas ligagfes eléctricas devem ser adequados para utilizagdo a uma temperatura
ambiente até 75° C.

5. As dimensdes internas dos bucins dos cabos devem ser adequadas a uma boa fixacdo dos cabos.

6. Para assegurar um funcionamento seguro deste equipamento, a ligacdo ao cabo de alimentagéo eléctrica
deve ser feita através de um disjuntor (min. 10A) que desligara todos os condutores de circuitos durante uma
avaria. O disjuntor podera também conter um interruptor de isolamento accionado manualmente. Caso
contrério, devera ser instalado qualquer outro meio para desligar o equipamento da energia eléctrica,
devendo ser assinalado convenientemente. Os disjuntores ou interruptores devem obedecer a uma norma
reconhecida, tipo IEC947.

7. Sempre que 0 equipamento ou as tampas contiverem o simbolo, é provavel a existéncig/de
tensbes perigosas. Estas tampas s6 devem ser retiradas quando a energia eléctrica ti
sido desligada e por Pessoal da Assisténcia devidamente treinado.

8. Sempre que o0 equipamento ou as tampas contiverem o simbolo, ha perigo de existénciaAe
superficies quentes. Estas tampas sO devem ser retiradas por Pessoal da Assisténcia
devidamente treinado e depois de a energia eléctrica ter sido desligada. Algumas
superficies permanecem quentes até 45 minutos depois.

9. Sempre que 0 equipamento ou as tampas contiverem o simbolo, o Manual de
Funcionamento deve ser consultado para obtencdo das necessarias instrugoes.

10. Todos os simbolos graficos utilizados neste produto baseiam-se em uma ou mais das seguintes normas:
EN61010-1, IEC417 e 1ISO3864.
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IMPORTANTE._

Instrucciones de seguridad para el montaje y cableado de este aparato.

Las siguientes instrucciones de seguridad , son de aplicacion especifica a todos los miembros de la UE y se
adjuntaran para cumplir la normativa europea de baja tension.

1.

10.

Se deben preveer conexiones a tierra del equipo, tanto externa como internamente, en aquellos terminale
previstos al efecto.

Una vez finalizada las operaciones de mantenimiento del equipo, se deben volver a colocar las cubiertas
seguridad aasi como los terminales de tierra. Se debe comprobar la integridad de cada terminal.

Los cables de alimentacion electrica cumpliran con las normas IEC 227 o IEC 245.

Todo el cableado sera adecuado para una temperatura ambiental de 75°C.

Todos los prensaestopas seran adecuados para una fijacion adecuada de los cables.

Para un manejo seguro del equipo, la alimentacion electrica se realizara a traves de un interruptor

magnetotermico ( min 10 A ), el cual desconectara la alimentacion electrica al equipo en todas sus fases
durante un fallo. Los interruptores estaran de acuerdo a la norma IEC 947 u otra de reconocido prestigio.

Cuando las tapas o el equipo lleve impreso el simbolo de tension electrica peligrosa,
dicho alojamiento solamente se abrira una vez que se haya interrumpido la alimentacjogi
electrica al equipo asimismo la intervencion sera llevada a cabo por personal entre
para estas labores.

Cuando las tapas o el equipo lleve impreso el simbolo, hay superficies con alta
temperatura, por tanto se abrira una vez que se haya interrumpido la alimentacion
electrica al equipo por personal entrenado para estas labores, y al menos se espers
unos 45 minutos para enfriar las superficies calientes.

Cuando el equipo o la tapa lleve impreso el simbolo, se consultara el manual de
instrucciones.

Todos los simbolos graficos usados en esta hoja, estan de acuerdo a las siguientes normas EN61010-1,

IEC417 & I1SO 3864.
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VIKTIGT

Sakerhetsforeskrifter for kablage och installation av denna apparat.

Foljande sakerhetsforeskrifter ar tillampliga for samtliga EU-medlemslander. De skall foljas i varje
avseende for att 6verensstamma med Lagspannings direktivet. Icke EU medlemslander skall ocksa folja
nedanstaende punkter, savida de inte 6vergrips av lokala eller nationella foreskrifter.

1.

2.

10.

Tillamplig jordkontakt skall utforas till alla jordade punkter, saval internt som externt dar sa erfordras.

Efter installation eller felsokning skall samtliga sakerhetsholjen och sakerhetsjord aterplaceras. Samtliga
jordterminaler maste hallas obrutna hela tiden.

Matningsspanningens kabel maste dverensstamma med foreskrifterna i IEC227 eller IEC245.
Allt kablage skall vara lampligt for anvandning i en omgivningstemperatur hogre an 75°C.
Alla kabelforskruvningar som anvéands skall ha inre dimensioner som motsvarar adekvat kabelférankring.

For att sakerstélla séker drift av denna utrustning skall anslutning till huvudstrommen endast géras genom en
sakring (min 10A) som skall frAnkoppla_alla stromférande kretsar nar nagot fel uppstar. Sékringen kan aven
ha en mekanisk franskiljare. Om sa inte ar fallet, maste ett annat forfarande for att franskilja utrustningen

fran stromforsorjning tillhandahallas och klart framga genom markering. Sékring eller omkopplare maste
overensstamma med en géllande standard sdsom t ex IEC947.

Dar utrustning eller holje ar markerad med vidstaende symbol foreliggerisk for livsfarlig
spanning i narheten. Dessa holjen far endast avlagsnas nar strommen ej ar ansluten ti
utrustningen - och da endast av utbildad servicepersonal.

Nar utrustning eller hélje ar markerad med vidstaende symbol foreligger risk for
brannskada vid kontakt med uppvarmd yta. Dessa hoéljen far endast avlagsnas av utbild4
servicepersonal, nar strommen kopplats fran utrustningen. Vissa ytor kan vara mycke
varma att vidrora aven upp till 45 minuter efter avstangning av strommen.

Nar utrustning eller hélje markerats med vidstadende symbol bor instruktionsmanualen
studeras for information.

Samtliga grafiska symboler som forekommer i denna produkt finns angivna i en eller flera av foljande
foreskrifter:- EN61010-1, IEC417 & 1SO3864.
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NnPOXOXH

03nyfeg aogalciag yia Tnv xaAwdiwon xm cyxaTaoraon Tng cuoxcuiiq.

01 ax6Aoubcg odnyicq aopalefag epappélovrar e18iké ot SAeE TI¢ XWPES
péAn Tng Evpwnaixri¢ Koivérnrag. Oa npémel va axoAoudolvrar auoTnpl
wore va efaopahiorei n ouparéTnra pe Tig odnyleg yia Tn XapnA Taon.
Xwpee mou Sev sivar péin Tn¢ Eupwrraixriq KowvéTnrag 6a mpéner enfong
va akoAouBaolv Tig odnyleg £KTé¢ £av avrikaBioravrar ané Ta Tomxkéa 1
EOvixa NpérTuma,

1.

Enapkelg ouvBEoeig yeiwong 6a nipérel va yivovtal oe $Aa 1a onpeia yelwong,
EoWTEPIKE KAl eEWTEPIKA dTI0U UNEPXOUV.

. Metd mv £ykardgraaon r} v ekogaiudtwon dAa Ta kakdpara asgpaislac kat ot

YEuwoeq aopalelag npénel va enaveykadiotavral. H kahr| katdotacn SAwv Twv
akpoSERTWY YEIWONG TIPENEL VA EAEYXETAL KAl va ouvImpeital Slapr®g.

. Ta kahwdia Tpo@odoalag Npénel va MANPoUv TI§ ananmoeig Twy IEC227 1} IEC245.

. Oheg a1 kahwBWOoEIG Ba npénet eival katdMNAES yia xprion o€ atueopaipiky

Beppokpacia xweou ugnidtepn ané 75°C,

. Ohot ol aTuMoBATTTEG Ba Npénel va efval TETOIWY ECWTEPIKWV SIA0TACEWY WOTE va

napéxouv enapkr arepéwan Twv kaAhwdiwy.

. Ma m daopdhion aocpaiolg Aeoupylag e ouvdeong Tpopodoociag autiq Mg

ouoKeuNg 8a Npénel va yivetar péve Héow aopaierodiakdnm (eAdxioto 10A) o onolog
8a anoouvdéer GAoug ToU NAEKTpopdpoug aywyous ot Sidpketa katdataong
OpAALATOS,

O aoparerodakdrmg pnopel entong va nepappdver pnxaviké dlaxkdmm anoudvwars.
Edv Bev nepihapBdvel, Téte GAa péoa anoouvdeong Mg cuokeurg and v
Tpopodocia mpénel va napoxnBodv Kai capwg va onpavBolv oav Tétola. Ot
ac@AMEIOSAKGTITES 1) SIAKSTITEQ MPENEL va CUMPWVOUY LE Qvayvwplouéva npdtuna
énwe 10 IEC947.

. Onou ouokeuéq 1 kaAUparta eival onpacpéva Ue 1o GUPBOAO

erkivOUVEG TAoEIG evundpxouv kGTw antd autd.

Autd Ta kaAJpara Ba nipenel va apaipouvtal péva Gtav £xel
apaipedel N Tpogodoacia and T ouokewr Kat 1éTe pévo and
EBIKEUMEVD TEXVIKG TTPOCWTTIKG.

. Onou ouokeuéq A kaAUpara gival onuacpéva Pe 10 oUpBoAo

uniapxet kivduvog ané kautéq ermpdveleg kétw and autd.
Auta Ta kaAdpata Ba Tpénel va apapoivial pévo and
elBIKEUPEVO TEXVIKG TIPOOWTIKG, GTav N Tpopodoaia £XEl
apaipebei and and m ouokeur]. Téroieg empdveleg
HMopouv va napaueivouv JecTég oy agr| éwe Kal

45 hentd apydtepa,

9. Onou ouokeués 1 kahdpara eival onpacuéva pe 10 oUpBoAo

avagepBeftar onig 0dnyleg xpriong Me ouoxeur|c.

10. Oha ta ypagika oupBoia nou xpnoponololval o8 auté To Npoidv eival and fva 1y

nepiocdtepa and 1a £xng npdtuna: EN61010-1, IEC417 Kal 1SO3864.
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1-1.

1-2.

SECTION 1.

COMPONENT CHECKLIST OF TYPICAL

SYSTEM (PACKAGE CONTENTS).

A typical

Rosemount World Class 3000 Oxygen Analyzer with

HPS 3000 Heater Power Supply package should
contain the items shown in Figure 1-1. Record the Part
Number, Serial Number, and Order Number for each
component of your system in the table located on the
first page of this manual.

OVERVIEW.

a.

PwbdPE

Scope. This Instruction Bulletin has been

designed to supply details needed to install, start
up, and troubleshoot the Rosemount World Class
3000 Oxygen Analyzer with HPS 3000 Heater
Power Supply Field Module. The Heater Power
Supply allows the World Class 3000 Oxygen

Oxygen Analyzer (Probe)

Heater Power Supply

Instruction Bulletin

Mounting Adaptor Plate with
Mounting Hardware and Gasket

DESCRIPTION

Analyzer (Probe) to be interfaced to a number of
different and earlier model electronic packages.
These electronic packages are not covered in this
manual. For specific information  concerning
calibration and operation of the system, refer to the
Instruction Bulletin applicable to your electronics
package.

System Description. The Rosemount Oxygen
Analyzer (Probe) is designed to measure the net
concentration of oxygen in an industrial process;
i.e., the oxygen remaining after all fuels have been
oxidized. The probe is permanently positioned
within an exhaust duct or stack and performs its
task without the use of a sampling system.

<

19260001

Figure 1-1. Typical System Package
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The equipment measures oxygen percentage by
reading the voltage developed across a heated
electrochemical cell, which consists of a small
yttria-stabilized, zirconia disc. Both sides of the
disc are coated with porous metal electrodes.
When operated at the proper temperature, the
millivolt output voltage of the cell is given by the
following Nernst equation:

EMF = KT logio(P:/P,) + C
Where:

1. P2 s the partial pressure of the oxygen in the
measured gas on one side of the cell,

2. P1is the partial pressure of the oxygen in the
reference gas on the other side,

3. Tis the absolute temperature,

4. Cis the cell constant,

5. Kis an arithmetic constant.

NOTE

For best results, use clean, dry, instrument
air (20.95% oxygen) as a reference gas.

When the cell is at operating temperature and there
are unequal oxygen concentrations across the cell,
oxygen ions will travel from the high partial
pressure of oxygen side to the low partial pressure
side of the cell. The resulting logarithmic output
voltage is approximately 50 mV per decade.
Because the magnitude of the output is
proportional to the logarithm of the inverse of the
sample of the oxygen partial pressure, the output
signal increases as the oxygen concentration of the
sample gas decreases. This characteristic enables
the oxygen analyzer to provide exceptional
sensitivity at low oxygen concentrations.

Oxygen analyzer equipment measures net oxygen
concentration in the presence of all the products of
combustion, including water vapor. Therefore, it
may be considered an analysis on a "wet" basis. In
comparison with older methods, such as the Orsat
apparatus, which provides an analysis on a "dry"
gas basis, the "wet" analysis will, in general,
indicate a lower percentage of oxygen. The
difference will be proportional to the water content
of the sampled gas stream.

IB-106-300NE
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System Configuration. The equipment discussed
in this manual consists of two major components;
the oxygen analyzer (probe), and the heater power

supply.

Probes are available in five length options,

giving the user the flexibility to use an in situ

penetration appropriate to the size of the stack
or duct. The options on length are 18 inches
(457 mm), 3 feet (0.91 m), 6 feet (1.83 m), 9 feet
(2.74 m), or 12 feet (3.66 m).

The heater power supply (HPS) provides an

interface to the electronics package and contains a
transformer for supplying proper voltage to the

44 Vac and 115 Vac probe heaters. The enclosure
has been designed to meet NEMA 4X (IP56)

specifications for water tightness; an optional

enclosure to meet Class 1, Division 1, Group B

(IP56) explosion-proof is also available.

The oxygen analyzer is connected to the HPS and
electronics package using seven wires housed
within the connecting system cable.
Features.
1. Unique and patented cell protection action
that automatically protects sensor cell when

analyzer detects reducing atmospheres.

2. Output voltage and sensitivity increase as the
oxygen concentration decreases.

3. Insitu, non sampling analyzer.
4. Field replaceable cell.

5. Analyzer constructed of rugg&d 6 LSS for
all wetted parts.

6. Suitable for use in temperatures up to 1300°F
(700°C).

7. Heater power supply allows World Class
3000 probe to be interfaced with existing
analog and 218A digital electronic packages.

8. Optional explosion-proof HPS enclosure
allows use in hazardous gas areas.



e. Handling the Oxygen Analyzer.

CAUTION]

It is important that printed circuit boards
and integrated circuits are handled only
when adequate antistatic precautions have

. : CALIBRATION ADAPTER
been taken to prevent possible equipment GAS ™ PLATE
damage.

INSTRUMENT OXYGEN
] ] AIR SUPPLY ANALYZER
The oxygen analyzer is designed fo (REF. GAS) (PROBE)
industrial application. Treat each component HEATER POWER
. . ; PRESSURE
of the system with care to avoid physical REGULATOR SUPPLY

© | LINE

FLOWMETER /\e VOLTAGE

damage. The probe contains component
made from ceramics, which are susceptible tq
shock when mishandled.

U7

NOTE

ELECTRONICS
PACKAGE

Figure 1-2. Typical System Installation

19260002

Retain packaging in which the oxygen
analyzer arrived from the factory in case any
components are to be shipped to another site.
This packaging has been designed to protect

the product. A source of instrument air is required at the probe

for reference gas use. Since the probe is equipped
with an in place calibration feature, provision
should be made for connecting test gas tanks to the

f. System Considerations Prior to installation of
your Rosemount World Class 3000 Oxygen

Analyzer with Heater Power Supply Field Module, oxygen analyzer when the probe is to be
make sure you have all of the components calibrated.

necessary to make the system installation. Ensure

all components are properly integrated to make the

system functional. NOTE

Once you have verified you have all the Ambient air is not recommended for use as

high test gas. An 8% Q balance in nitrogen
is recommended for high test gas.

components, select mounting locations and
determine how each component will be placed in

terms of available power supply, ambient
temperatures,  environmental  considerations, _
convenience, and serviceability. A typical If test gas bottles will be hooked up permanently, a

installation is illustrated in Figures 1-2 and 1-3.

After selecting the probe mounting location,
provision should be made for a platform where the
probe can be easily serviced. The heater power
supply can be located up to 150 feet (45 m)
cable distance from the probe.

IB-106-300NE
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check valve is required next to the calibration
fittings on the probe junction box. This is to
prevent breathing of calibration gas line and
subsequent flue gas condensation and corrosion.
The check valve is in addition to the stop valve in
the test gas kit or the solenoid valve in the
multiprobe test gas sequencer units.



EXISTING

ELECTRONICS
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Figure 1-3. Typical System Wiring
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2-1.

SECTION II.

OXYGEN ANALYZER (PROBE)
INSTALLATION.

EVARNING |

Before starting to install this equipment, read
the "Safety instructions for the wiring and
installation of this apparatus" at the front of
this Instruction Bulletin. Failure to follow the
safety instructions could result in serious
injury or death.

WARNINGE

Install all protective equipment covers and
safety ground leads after installation. Failure
to install covers and ground leads could
result in serious injury or death.

a. Selecting Location.

1. The location of the probe in the stack or flue
is most important for maximum accuracy in
the oxygen analyzing process. The probe
must be positioned so that the gas it measures
is representative of the process. Best results
are normally obtained if the probe is
positioned near the center of the duct (40 to
60% insertion). A point too near the edge or
wall of the duct may not provide a
representative sample because of the
possibility of gas stratification. In addition,
the sensing point should be selected so that
the process gas temperature falls within a
range of 50° to 1300°F (10° to 704°C).
Figure 2-1 provides mechanical installation
references.

2. Check the flue or stack for holes and air
leakage. The presence of this condition will
substantially affect the accuracy of the oxygen
reading. Therefore, either make necessary
repairs or install the probe upstream of any
leakage.

3. Ensure that the area is clear of obstructions
internal and external that will interfere with
installation. Allow adequate clearance for
removal of probe (Figure 2-1).

INSTALLATION

CAUTION]

Do not allow the temperature of the probe
junction box to exceed 30W (149C) or
damage to the unit may result. If the probe
junction box temperature exceeds 30
(149C), the user must fabricate a heat shield
or provide adequate cooling air to the probe
junction box.

b. Mechanical Installation.

1. Ensure that all components are available for
installation of the probe. Ensure that the
system cable is the required length. If
applicable, check the ceramic filter to ensure
that it is not damaged.

2. The probe may be installed intact as it is
received. It is recommended that you
disassemble the adapter plate for each
installation.

NOTE

An abrasive shield is recommended for high
velocity particulate in the flue stream (such
as those in pulverized coal kilns and recovery
boilers). Vertical and horizontal brace

clamps are provided for 9 ft and 12 ft (2.75 m
and 3.66 m) probes to provide mechanical
support of the probe. Refer to Figure 2-1,
Sheet 5.

3. Weld or bolt adapter plate (Figure 2-1) onto
the duct.

4. If using the optional ceramic diffusor
element, the vee deflector must be correctly
oriented. Before inserting the probe, check
the direction of gas flow in the duct. Orient
the vee deflector on the probe so that the apex
points upstream toward the flow (Figure 2-2).
This may be done by loosening the setscrews,
and rotating the vee deflector to the desired
position. Retighten the setscrews.

5. In horizontal installations, the probe junction
box should be oriented so the system cable
drops vertically from the probe junction box.
In a vertical installation, the system cable can
be oriented in any direction.

IB-106-300NE
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Figure 2-1. Probe Installation (Sheet 1 of 5)

the hub grooves as the probe slides into the
15° forcing cone in the abrasive shield.

If the system has an abrasive shield, check the
diffusion element dust seal packings. The

6.

joints in the two packings must be staggered
180°. Also, make sure that the packings are in

IB-106-300NE
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7. Insert the probe through the opening in the
mounting flange and bolt the unit to the
flange. When probe lengths selected are 9 or
12 feet (2.74 or 3.66 m), special brackets are
supplied to provide additional support for
the probe inside the flue or stack. See Figure
2-1, sheet 5.
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INSTALLATION FOR METAL
WALL STACK OR DUCT
CONSTRUCTION

MTG HOLES
SHOWN ROTATED
22.5° OUT OF
TRUE POSITION

-

{
/Y

H22

<+— 0.50 (13)

E

— 3.75(95)

MIN DIA HOLE
IN WALL

:\ STACK OR DUCT

METAL WALL

WELD OR BOLT MOUNTING
PLATE TO METAL WALL
OF STACK OR DUCT.
JOINT MUST BE AIRTIGHT.

S8
S

INSTALLATION FOR MASONRY
WALL STACK CONSTRUCTION

—
BOLT ADAPTOR

PLATE TO OUTSIDE —
WALL SURFACE >

77

~—0.50 (13)

FIELD WELD
PIPE TO n
ADAPTOR PLATE

MTG HOLES
SHOWN ROTATED

22.5° OUT OF
TRUE POSITION

[ 4 - —— -

e

JOINT MUST
BE AIRTIGV

OUTSIDE WALL
SURFACE

450 (114)
0.D. REF

\ PIPE 4.00 SCHED 40
PIPE SLEEVE (NOT

BY ROSEMOUNT)
LENGTH BY CUSTOMER

\ MASONRY

STACK WALL

NOTE: ALL MASONRY STACK WORK AND JOINTS EXCEPT
ADAPTOR PLATE NOT FURNISHED BY ROSEMOUNT.

ABRASIVE SHIELD MOUNTING

_

- 3.25(82.5)
1 MIN DIA HOLE

g— IN WALL

™~ STACK OR DUCT
METAL WALL

WELD OR BOLT MOUNTING
PLATE TO METAL WALL
OF STACK OR DUCT.
JOINT MUST BE AIRTIGHT.

BOLT MOUNTING
PLATE TO OUTSIDE

WALL SURFACE

JOINT MUST /

BE AIRTIGHT

OUTSIDE WALL —

SURFACE

FIELD WELD
PIPE TO
ADAPTOR PLATE

PIPE 3.5 SCHED 40
PIPE SLEEVE (NOT

BY ROSEMOUNT)
LENGTH BY CUSTOMER

~ MASONRY

STACK WALL

NOTE: DIMENSIONS IN INCHES WITH

PROBE MOUNTING

Figure 2-1. Probe Installation (Sheet 4 of 5)
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BRACE BARS
(NOT BY ROSEMOUNT) NOTE: DIMENSIONS IN INCHES WITH
MILLIMETERS IN PARETHESES.

L 200
\ (51)
60° MAX. \
\ (12-%’ VERTICAL BRACE CLAMP ASSY. } BY ROSEMOUNT
HORIZONTAL BRACE CLAMP ASSY.
(BOTH BRACE CLAMP ASSEMBLIES ARE THE SAME.
\ INSTALLATION AND LOCATION OF CLAMP ASSEMBLIES
N \ AND BRACE BARS TO BE DONE IN FIELD.)
\
. | 2 HOLES - 0.625
30° MIN. (16) DIA. FOR
v D 0.50 (12) DIA.
p BortD 562
(143) ABRASIVE SHIELD
4.12 TR
(105)
! T
- \‘ T <%:%> -
4.12
(105) 0.375 _|
(10)
5.62
N 143
> 1.00 (143)
B * (25) MAX.
)/é 7
/
_ /
// /
/ /
/ / ,
/ 36.00 (914)

NOTE: BRACING IS FOR VERTICAL AND HORIZONTAL PROBE INSTALLATION.
EXTERNAL BRACING REQUIRED FOR 9 FT AND 12 FT
(2.75 M AND 3.66 M) PROBES AS SHOWN ABOVE.

Figure 2-1. Probe Installation (Sheet 5 of 5)

GAS FLOW c. Service Required.
DIRECTION
VEE i : i
DEFLEGTOR 1. Power input: 100, 115 or 22_O.Vac single
APEX phase, 50 to 60 Hz, 3 amp minimum. (See
label.)

= 2. Compressed air: 10 psig (68.95 kPag)

E;EIEEkJASEII\CI)TN minimum, 225 psig (1551.38 kPag)

FILTER N maximum at 2 scfth (56.6 L/hr) maximum;

SETSCREW

supplied by one of the following (less than 40

parts-per-million total hydrocarbons).

DEF\L/EETOR Regulator outlet pressure should be set at
5 psi (35 kPa).

(@ Instrument air - clean, dry.

(b) Bottled standard air with step-down
regulator.

624017

Figure 2-2. Orienting the Optional Vee Deflector
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(c) Bottled compressed gas mixture
(20.95% oxygen in nitrogen).

(d) Other equivalent clean, dry, oil-free air
supply.

2-2. HEATER POWER SUPPLY INSTALLATION .

WARNINGE

Install all protective equipment covers and
safety ground leads after installation. Failure
to install covers and ground leads could
result in serious injury or death.

a. Mechanical Installation. The outline drawing of
the heater power supply enclosure, Figure 2-3,
shows mounting centers and clearances. The
NEMA 4X enclosure is designed to be mounted on
a wall or bulkhead. The heater power supply
should be installed no further than 150 feet
(45 m) from the probe. The heater power supply
must be located in a location free from significant
ambient temperature changes and electrical noise.
Ambient temperature must be between -20° to
140°F (-30° to 60°C).

7.00
(177.8)
J L Nl NEMA 4aX
63
(2'22_2) (ga_z) (Non-hazardous)
0.51 N\ 0.43* THK U.L. APPROVED GASKET

7.9) 6.00 (3.3) !
— (152.4)— T (11 1.3)1
4,00 . LR
/I\um.s}l/f s03 o — ?9'?’7";
i ]

A

4.88 ]
8.50 i (124) 8.00 11.00
2159 |2 (167-:55) 8| (203.2) (279.4)

S
son

L

THREADED INSERT
(0.31 x 0.3t FROM CORNER OF PLATE)

K_ﬂ

b. Electrical Connections

1. Electrical connections should be made as

described in the electrical installation
diagram, Figure 2-4. The wiring terminals are
divided into two layers; the bottom (FROM
PROBE) terminals should be connected first,
the top (FROM ELECTRONICS) terminals
should be connected last (Figure 2-5). Each
terminal strip has a protective cover which
must be removed when making connections.
To remove the terminal covers, remove two
slotted screws holding the cover in place.
Always reinstall terminal covers after making
connections.

NOTE

Refer to Figure 2-7 for HPS unit fuse
locations and specifications.

NOTE

Before supplying power to the heater power
supply, verify that jumpers JM2, JIM3, JM6,
and JM7 are installed.

10.39
[264]
p
9.96 8.50
[253] [215.9]
'Lr .)J—_‘B__
917
(233] 0.56 [14] DIA (2)
MOUNTING HOLES

&&OA&ZS& MINIMUM
R Mome |

COVER

4.72
[120)

I

—ﬁm&lr"

6.18
( J [156.9]

CLASS 1, DIVISION 1, GROUP B ENCLOSURE
DESIGN DIMENSIONS ARE IN INCHES. [ ] DENOTES MILUMETER EQUIVALENTS WHEN USED.

Figure 2-3. Outline of Heater Power Supply
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EXISTING
ELECTRONICS

M STACK ANALOG
| *TRIAC RELAY TEMP HEATER
| + — + — + — T BK WH
| #/O|O|O0|O0|0|0|0|0|10
| 5 ® I
6l o =
— YE |
| PROBE PROBE
RD MV TC AD590
OR : + — + — + - F
o | BRIOI0I000100[O0
- SR 3
WH | © & 3
GN | o
L SHIELD | PR'\?VBE PR_I%BE
B e SHIELD | 5 _ = T - =
.
RO ' =[O[O]O[O[Q]O
ST - = B I VAN
BL | T T (SEE PARAGRAPH 2.2.b)
W), I 0 7]
BK STACK PROBE MAINS
WH | TC HEATER —
—— — —— —
GN | + — & R H T @ N L
Y I 2|O]O|O]0O|0]0 1|O]O]O
s
R 2 4l eI
7 THEATER POWER SUPPLY
*GATE VOLTAGE CONTROLLING TRIAC OUTPUT
w
U >o i STANDARD PROBE CABLE
L35 ¢% = 6 M (20 FT) 24 M (80 FT)
- uj 12 M (40 FT) 30 M (100 FT)
45 0 5 < ;L 18 M (60 FT) 45 M (150 FT)
76 ¥E 5 % %
[[2[s[«[s[s]7]s] —
— L
ol & > & 5 % @ TEST GAS INPUT y
AT 2-3 L/MIN
PROBE HEAD (@7 SCFr)
WIRING (\:,XE\% REF. GAS SUPPLY

INPUT AIR AT
1 LIMIN (2 SCFH)

19260003

Figure 2-4. Electrical Installation of Heater Power Supply
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Ji=:mm

TERMINAL STRIP
(FROM ELECTRONICS) TRANSFORMER

—h 3 TERMINAL STRIP

(FROM PROBE)

O

TRANSFORMER

[~
¢

== { Ol
SIDE s¢ @ 2l BIOR
REW T
(2 PER COVER) — 0 Al () |00
: i —
! { L1
; O
- M
TERMINAL '
S SO0
o o
FRONT
Figure 2-5. Heater Power Supply Wiring Connections
2. Power Input: 120, 220 or 240 Vac. For NOTE
120 Vac usage, install jumpers JM4 and JML1.
For 220 or 240 Vac usage, install jumper JM5 "ANALOG" under ELECTRONICS
(See label, Figure 2-6). SELECTION on the label refers to Models
218, 225, TC200, and Model 218A
For 100 Vac usage, the heater power supply electronics.
is factory-supplied with a different
transformer. When using the HPS with
100 Vac transformer, install jumpers JM1 and 4. Before supplying power to the heater power
JM4. supply, verify that the jumpers on the mother
board, Figure 2-7, are properly configured.
3. The power cable should comply with all Jumpers JM2, JM3, JIM6, and JM7 should
applicable codes and safety regulations in the be installed. Additionally, make sure that the
user's country and should not be smaller than proper jumper for your line voltage is
16 gauge, 3 amp. installed, Figure 2-6.

IB-106-300NE
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N /!

ALWAYS DISCONNECT LINE VOLTAGE

FROM HEATE

R POWER SUPPLY AND

JUMPER ANALOG ELECTRONICS (IF USED)
CONFIGURATIONS BEFORE CHANGING JUMPERS.
LINE VOLTAGE JUMPER HEATER
SELECTION (INSTALL) /2 POWER JUMPER
100/120 VA.C. JM4, JM1 REMOTE REMOVE JM2
220/240 VA.C. M5 “ON INSTALL JM2
PROBE HEATER JUMPER ELECTRONICS JUMPER
VOLTAGE SELECTION (INSTALL) SELECTION
“WORLD CLASS PROBE IM7 *ANALOG (EXISTING) INSTALL JM3, JM6
(449) DIGITAL REMOVE JM3, JM6
218 PROBE (115V) JV8 (NEXT GENERATION)

* DENOTES JUMPERS THAT MUST BE INSTALLED WHEN USING THE WORLD CLASS 3000 OXYGEN ANALYZER
PROBE AND THE HPS 3000 HEATER POWER SUPPLY WITH EXISTING ANALOG, MODEL 218A, AND TC 2000

ELECTRONICS.

NOTES:

A HEATER POWER IS ALSO REFERRED TO AS LINE VOLTAGE RELAY.

A 100 V.A.C. OPERATION REQUIRES TRANSFORMER PART NUMBER 1M02961G02.

Figure 2-6. Jumper Selection Label

gicae @@@@@@@k
.l 0)©) QeRR@@] ©
wwﬁ@ OfE== 9
H o [ T PSR =1
0o D %
JM7 (
—

e
@ o
FUSE — ]

JM5

A3 ©080uEdE

©

\_

NOTE:

ALL FUSES ARE

5A @ 250 VAC,

ANTI-SURGE, CASE SIZE
5X 20 MM, TYPE T TO IEC127,

SCHURTER.

Figure 2-7. Jumpers on HPS Mother Board
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e

Upon completing installation, make sure that the probe is turned on and
operating prior to firing up the combustion process. Damage can result from
having a cold probe exposed to the process gases.

During outages, and if possible, leave all probes running to prevent
condensation and premature aging from thermal cycling.

CAUTION]

If the ducts will be washed down during outage, MAKE SURE to power dowr
the probes and remove them from the wash area.

IB-106-300NE
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SECTION Ill. SETUP AND TROUBLESHOOTING

3-1. OVERVIEW. This section covers the setup d. Attach voltmeter with positive (+) lead on TP1 and
procedures for the World Class 3000 Oxygen Analyzer negative (-) on either Pin 2 or 7.
with HPS 3000 Heater Power Supply Field Module.
Since this equipment may be used with a number of e. Adjust potentiometer M110-1 to read -322.3

different electronics packages, this section has been millivolts nominal.
divided into three parts: Models 218, 225, and 132
(Analog) Electronics, Model 218A, Electronics, and NOTE

Model TC200 Electronics. Each of the three parts

contain setup information applicable to that electronics The voltage given above is for an ambient

package. (machinery space) temperature of 77°F (25°C).
For each degree of ambient temperature above or
below 77°F (25°C), add or subtract 0.242 mV

from the nominal. Example; at 87°F (31°C), the
WWARNING | nominal voltage of -322.3 should be increased
(made less negative) by 10 x 0.242 or 2.42 mV,
Install all protective equipment covers and making the adjusted nominal -319.9.
safety ground leads after setup. Failure to
replace covers and ground leads could resul f.  Remove voltmeter leads.
in serious injury or death.

g. Remove jumper wire.

Models 218, 225, and 132 (Analog) Electronics TP1 M110-1
refer to paragraph 3-2. \

/.
Models 218A Electronics o0
refer to paragraph 3-3. D D

-

Models TC200 Electronics
refer to paragraph 3-4.

g

TP3— T
Model 132 Digital Electronics

refer to paragraph 3-5. O[:m G -— O
b e g

3-2. MODELS 218, 225, AND 132 (ANALOG) O Ol T 3
I

ELECTRONICS SETUP. Before beginning
operation, it is important that the probe heater set point [J DDDD + l

of the existing electronics be changed to support the
World Class 3000 probe. The set point adjustment
procedure required for Models 218, 225, and 132

analog electronics is as follows: 538838 88°>° o

a. Open electronics enclosure. PIN 2 (PSC)

b. On temperature controller card, Figure 3-1,
connect jumper wire from TP3 to either Pin 2 or
Pin7.

|
PIN 7 (PSC)

Figure 3-1. Temperature Controller Card
c. Setvoltmeter to read DC millivolts (MV). Calibration Points

IB-106-300NE
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3-3. MODEL 218A ELECTRONICS SETUP. Before NOTE
beginning operation, it is important that the probe
heater set point of the existing electronics be changed The replacement EPROM when using a
to support the World Class 3000 probe. To convert the multiprobe averager unit is 1M02982G10.
Model 218A Digital Electronics Package for use with
the World Class 3000 Probe and Heater Power Supply,
an EPROM change is necessary. Remove Main PCB To replace the EPROM, proceed as follows:
and check back of board to identify unit as G02 or

GO04. The replacement EPROM needed is as identified a. Shut off and lock out power to the electronics
below: package.
GO2 Go4 b. Open electronics enclosure.
United States 1M03192G01 1M02982G01 c. On the Main PCB, Figure 3-2, locate and remove
United Kingdom | 1M03192G02 | 1M02982G02 old EPROM.
Germany 1M03192G03 | 1M02982G03 _
France 1M03192G04 | 1M02982G04 d. Replace with new EPROM.
Italy 1M03192G05 | 1M02982G05
Close electronics enclosure and power up system.

®

O
2
O
O

l
.ol

MAIN PCB—_____| o = = O D
),

'..."',ll

VAMLVAVAUAVALLV WS

o .,-i
O L = ki.

|

i

EPROM _|___ |

L =
O ] U ouw%?g

Figure 3-2. Main PCB (Model 218A) EPROM Replacement

o0 o
I

=5

3{
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3-4.

MODEL TC200 VERITRIM ELECTRONICS
SETUP. Before beginning operation, it is important
that the probe heater set point of the existing
electronics be changed to support the World Class
3000 Probe. To convert the Model TC200 Electronics
Package for use with the World Class 3000 Probe and
Heater Power Supply, an EPROM change is necessary.
The replacement EPROM needed is part number
1M03154G02.

a. EPROM Replacement. To replace the EPROM,
proceed as follows:

1. Shut off and lock out power to the electronics
package.

Open electronics enclosure.

On the main PCB, Figure 3-3, locate and
remove old EPROMs U11 and U12.

Replace with new EPROMSs (part number
1M03154G02) being careful to install U11
and U12 in their proper locations.

Close electronics enclosure and power up
system.

A»?;.;ﬁ?
||lk| os|aM]| & vA/ =
O _
NIl U E %% D[IU%
1 - _©© E:
080 QU
D] I:l] 00
O S [ eBeo
9 @© GoD boo D 0o 0 @ U
Y A s
LT T LTI
/A \\\\\\\\ 1) I/

Figure 3-3. Main PCB (Model TC200) EPROM Replacement

IB-106-300NE

3-3



b. Heater Set Point Adjustment The adjustment
procedure required for the Model TC200
Electronics Package is as follows:

1. Open keylocked enclosure to access
membrane keyboard.

2. Put controller in PAR (parameter) mode by
depressing "LOCK" X" "%0," "INC"
"ACK" in sequence.

3. Depress "ACK" pushbutton to clear display.
4. Press "NUM" pushbutton.

5. Using "INC", "DEC" huttons, display
parameter 125.

6. Press "VAL" button.

7. Using "INC", "DEC" buttons, change
parameter 125 value to 15.4.

8. Press "ENT" to save new value.

3-5. MODEL 132 DIGITAL __ELECTRONICS
SETUP. Before beginning operation, it is important

that the probe heater set point of the existing
electronics be changed to support the World Class
3000 Probe. To convert the Model 132 Digital
Electronics Package for use with the World Class 3000
Probe and Heater Power Supply, an EPROM change is
necessary. The replacement EPROM needed is as
identified below:

United States IM03222G01
United Kingdom

Germany

France

Italy

To replace the EPROM, proceed as follows:

a. Shut off and lock out power to the electronics
package.

b. Open electronics enclosure.

c. Onthe Main PCB, Figure 3-4, locate and
remove old EPROM.

d. Replace with new EPROM.

e. Close electronics enclosure and power up
system.
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Figure 3-4. Main PCB (Model 132) EPROM Replacement
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4-1.

SECTION V. TROUBLESHOOTING

OVERVIEW. Troubleshooting for the oxygen b.

analyzer system is broken down to the main component
level. Faults within the probe or heater power supply
may cause symptoms which overlap.

C.
MWVARNING |

Install all protective equipment covers and

safety ground leads after troubleshooting. d.

Failure to replace covers and ground leads

could result in serious injury or death.

e.

SYSTEM TROUBLESHOOTING.

Troubleshooting of individual components within the

oxygen analyzer system are contained in the following.

a. World Class 3000 Probe. Troubleshooting f.
information for the World Class 3000 Probe is
contained in Appendix A, Section Il.

IB-106-300NE

4-1/4-2

HPS 3000 Heater Power _ Supply.
Troubleshooting information for the HPS 3000
Heater Power Supply is contained in Appendix B,
Section II.

Model 218 And 225 (Analog) Electronics
Package. Troubleshooting information for the
Model 218 and 225 Electronics Package is
contained in 1B-106-101.

Model 218A Electronics Package.
Troubleshooting information for the Model 218
Electronics Package is contained in IB-106-101A.

TC200  Veritrim __ Electronics  Package.

Troubleshooting information for the TC200
VeriTrim Electronics Package is contained in
IB-107-020.

Model 132 Digital _Electronics _Package.
Troubleshooting information for the Model 132
Electronics Package is contained in IB 106-106A.







SECTION V. RETURNING EQUIPMENT TO THE FACTORY

5-1. If factory repair of defective equipment is required,
proceed asfollows:

5. Complete shipping instructions for return of
equipment.

a.  Secure a return authorization number from a 6. Reference the return authorization number.

Rosemount  Analytical Sadles  Office or

Representative before returning the equipment. d. Enclose a cover letter and purchase order and ship

Equipment must be returned with complete
identification in accordance with Rosemount
instructions or it will not be accepted.

In no event will Rosemount be responsible for
equipment returned without proper authorization
and identification.

Carefully pack defective unit in a sturdy box with
sufficient shock absorbing materia to insure that
no additional damage will occur during shipping.

In acover letter, describe completely:

1. The symptoms from which it was determined
that the equipment is faulty.

2. The environment in which the equipment has
been operating (housing, weather, vibration,
dugt, etc.).

3. Sitefrom which equipment was removed.

4. Whether warranty or nonwarranty service is
requested.

I1B-106-300NE
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the defective equipment according to instructions
provided in Rosemount Return Authorization,
prepaid, to:

Rosemount Analytical Inc.
RMR Department

1201 N. Main Street
Orrville, Ohio 44667

If warranty service is requested, the defective unit
will be carefully inspected and tested at the
factory. If failure was due to conditions listed in
the standard Rosemount warranty, the defective
unit will be repaired or replaced a Rosemount's
option, and an operating unit will be returned to
the customer in accordance with shipping
instructions furnished in the cover |etter.

For equipment no longer under warranty, the
equipment will be repaired a the factory and
returned as directed by the purchase order and
shipping instructions.
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HIGHLIGHTS OF CHANGES

Effective May, 1996 Rev. 3

PAGE SUMMARY
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1-10 Added “Extended temperature by-pass arrangements” to Figure 1-13, Sheet 3 of 3.
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PAGE SUMMARY
1-10 Updated part ordering information.
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PAGE SUMMARY
4-1 Updated cell replacement kit part numbers for the probe.
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PAGE SUMMARY
1-5 Added NOTE to Figure 1-7.
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PAGE SUMMARY
1-1 Added warning to read new safety instructions.
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PAGE SUMMARY
3-3 Changed screw torque in paragraph 3-3 h.
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PAGE SUMMARY
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NOTE: NOT ALL PARTS SHOWN ARE AVAILABLE FOR
PURCHASE SEPARATELY. FOR LIST OF
AVAILABLE PARTS, SEE TABLE 4-1.

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

Probe Junction Box Screws

Hose Clamp

Hose

Gas Connection
Seal Cap

Label

Probe Junction Box
Ground Wires
Insulating Gasket
Washer

Screw

NOTE:

©CoNoOA~LNE

Heater, Strut, and Backplate Assembly
Diffusion Assembly

Retainer Screw

Cell and Flange Assembly
Corrugated Seal

Probe Tube Assembly

Screw

Washer

Cover Chain Screw

Cover Chain

Probe Junction Box Cover
Cover Gasket

Wiring Diagram

O-Ring

Terminal Block Screws
Terminal Block

Terminal Block Marker
Terminal Block Mounting Plate

ITEM CALIBRATION GAS TUBE,
FITS INTO HOLES WHEN PROBE IS
ASSEMBLED.

21240005

Figure 1-1. Oxygen Analyzer (Probe) Exploded View
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SECTION I.

Read the “Safety instructions for the wiring
and installation of this apparatus” at the
front of this Instruction Bulletin. Failure to
follow the safety instructions could result in
serious injury or death.

1-1. OXYGEN ANALYZER (PROBE) - GENERAL.
The Oxygen Analyzer (Probe), Figure 1-1, consists of
three component groups: probe exterior, inner probe,
and probe junction box, Figure 1-2.

PROBE
EXTERIOR

PROBE
JUNCTION
BOX

DESCRIPTION

WARNINGS 1-2.

PROBE ASSEMBLY EXTERIOR. Primary probe
exterior components include a flange-mounted
zirconium oxide cell, mounted on a tube assembly and
protected by a snubber diffusion assembly.

a. Cell _and Flange Assembly. The primary
component in the cell and flange assembly,
Figure 1-3, is a yttria-stabilized zirconium oxide
cell. It creates an electrical signal when the oxygen
level on one side is out of balance with the oxygen
level on the other side. This signal is proportional
to the difference in oxygen levels.

b. Probe Tube Assembly. Four screws secure the
cell and flange assembly, Figure 1-3, to the probe
tube assembly. When in place, the cell is inside the
tube.

(SENSING CELL INSTALLED)

INTERIOR

21240006

Figure 1-2. Main Probe Components
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Table 1-1. Specifications for Oxygen Analyzing Equipmerit?

Probe lengths, NOMINAl ... si@&hen), 3 feet (0.91 m), 6 feet
(1.83 m), 9 feet (2.74 m), or 12 feet
(3.66 m), depending on duct dimensions

Temperature limits in process

MEASUIEIMENT AIE@.......vvieeiereie it ereee ettt e st et e e s e s e e s e e e e e e s seneeenas 50° to 13aD7P41C)
Standard/CUMENT OUEPUL .........eie ettt e et nee e e e e e neeeeenees de2€ignal (factory set)
O, indication (Digital display

aNd aNAl0G OUEPUL) ......cuveetiiiiieieee ittt 2 @r1%8% of reading, whichever is

greater using Rosemount calibration gases

System SPEEd Of TESPONSE .......veiiiiiiitie ettt sree e 3lessdhas (amplifier output)
RESOIULION SENSILIVILY ......eei it e e et e enee e eaeee ORteddsmitted signal
HP'S 3000 NOUSING ...ttt ettt et e e e e st e e e sne e e smneeeeenneeas NEMB63 X
Probe reference air flOW ..........ooeooiiiiieii e 5@.6dfHn() clean, dry, instrument

quality air (20.95% ¢), regulated to
5 psi (34 kPa)

Calibration gas MIXIUIES .......c.ueiireiiiie ittt sb e esbe e sreesanee RoSagmuiCalibration Gas Kit Part
No. 6296A27G01 contains 0.4%NX)
Nominal and 8% @N, Nominal

Calibration gas flOW..........o.eii e h.(13 %4 L/hr)
HPS 3000 POWET SUPPIY . .cciutiiiiiiiiiiiiee ittt 100£10062¢26¢ at 50/60 Hz
HPS 3000 POWEr rEQUITEMENT .......oiuiiiiiiiiee ittt ettt et e e e e e sneeeeenes 200 VA
HPS 3000 Ambient Operating TeMPEIratUre ...........ceeuiuereaiieeeeiiieeeeiie e 32°to 120°F (0° to 50°C)
Ambient operating temperature (Probe JuNCtion BOX) .........ccccueeeiiieeeiiieeeesiiea e 300°F (150°C) max
Approximate shipping weights:

18 inch (457 MM) PACKAGE ... s 55 pounds (24.97 kg)

3 f00t (0.91 M) PACKAGE ... e 60 pounds (27.24 kg)

6 foOt (1.83 M) PACKAGE .....eeeeieiieeeee e 65 pounds (29.51 kg)

9 fOOt (2.74 M) PACKAGE ... 72 pounds (32.66 kQ)

12 OOt (3.66 M) PACKAGE ...eeeiueeeeiiieeeiiee ettt ettt e s saee e 78 pounds (35.38 kg)

1 All static performance characteristics are with operating variables constant.

2 Equipment ordered utilizing this document as reference will be supplied to the USA standard design. Customers
requiring the EEC standard design should request the EEC documentation and utilize its ordering data.
Temperatures over 1000°F (537°C) may affect the ease of field cell replaceability.

PROBE TUBE

CORRUGATED
SEAL
> / CELL AND
() FLANGE
0y / ASSEMBLY
« p
@

21240007

DIFFUSION
ELEMENT

PIN
WRENCH VEE
DEFLECTOR

21240024
Figure 1-3. Cell and Tube Assemblies
Figure 1-4. Optional Ceramic Diffusor and
Vee Deflector Assembly
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The tube assembly includes a flange which mates
with a stack-mounted flange (shown attached to the
probe flange in Figure 1-2). Studs on the stack
flange make installation easy. There is also a tube
to carry calibration gas from the probe junction
box to the process side of the cell during

calibration. 1-3.

c. Snubber Diffusion Assembly. The snubber
diffusion assembly protects the cell from heavy
particles and isolates the cell from changes in
temperature. The snubber diffusion assembly
threads onto the cell and flange assembly. Pin
spanner wrenches (probe disassembly kit
3535B42G01) are applied to holes in the snubber
diffusion element hub to remove or install the
snubber diffusion assembly.

An optional ceramic diffusor element and vee
deflector, shown in Figure 1-4, is available. The
ceramic diffusor assembly is also available in a
flame arresting version to keep heat from the cell
from igniting flue gases.

Systems that use an abrasive shield require a
special snubber diffusion assembly with a hub that
is grooved to accept two dust seal gaskets. This
special diffusor is available in both snubber and
ceramic versions. See Probe Options, section 1-6.

d. Cell - General. The components which make up
the cell are machined to close tolerances and
assembled with care to provide accurate oxygen
measurements. Any replacement requires attention
to detail and care in assembly to provide good
results.

VARNING

Failure to follow the instructions in this
manual could cause danger to personnel ang
equipment. Read and follow instructions in
this manual carefully.

The oxygen probe includes an inner electrode for Vv-STRUT

the cell assembly. It consists of a platinum pad and
a platinum/inconel composite wire which produces
the cell constant offset voltage described in the
Nernst equation.

With this pad and wire, the constant will be
between -10 and +15 mV. The cell constant is
noted in the calibration data sheet supplied with
each probe.

APPENDIX A

Every probe should be calibrated and checked after
repair or replacement of cell, pad and wire, heater,
and thermocouple, or after disassembly of the
probe.

INNER _PROBE _ASSEMBLY. The inner probe

assembly, Figure 1-5, consists of six main parts:

a. Ceramic support rod with four holesunning
through the length. The holes serve as insulated
paths for the cell signal wire and thermocouple
wires.

b. A heater that is helically wrapped on a quartz
support cylinder and insulated.

c. A chromel-alumel thermocouple which acts as the
sensing element for the temperature controller.
(Not visible in Figure 1-5; located within ceramic
support rod.)

d. A platinum screen pad which forms electrical
contact with the inner electrode of the
electrochemical cell. (Not visible in Figure 1-5;
located at end of ceramic support rod.) The pad is
attached to an inconel wire which carries the signal
to the terminal strip.

e. A V-strut assembly to give support to the inner
probe assembly.

f.  Atube to carry reference air to the cell.

Turn to Section Ill, Service and Normal Maintenance,
for repair procedures for probe components.

HEATER

INSULATING

GASKET  REFERENCE
AIR TUBE

CERAMIC
SUPPORT
ROD

27270015

Figure 1-5. Inner Probe Assembly
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1-4.

PROBE
JUNCTION BOX

TESRTMRII'?’AL COVER
\ \
= SHER
o
000
&) @ @

1)
1)
[1¢)
1)
1)
1)
[0

CALIBRATION
GAS FITTING
REFERENCE

AIR FITTING 27270016

Figure 1-6. Probe Junction Box

PROBE JUNCTION BOX. The probe junction box,
Figure 1-6, is positioned at the external end of the
probe and contains a terminal strip for electrical
connections and fittings for reference air and
calibration gases. Fittings are for 0.250 inch stainless
steel tubing on American units and 6 mm on European
units. The calibration fitting has a seal cap which must
remain in place except during calibration. A tubing
fitting is also supplied to be used with the calibration

gas supply during calibration. 1-6.

If the calibration gas bottles will be permanently

hooked up to the probe, a manual block valve is
required at the probe (between the calibration fitting
and the gas line) to prevent condensation of flue gas
down the calibration gas line.

During operation and calibration, reference air is
supplied through the reference air fitting to the
reference side of the cell. This gives the system a
known quantity of oxygen with which to compare the
oxygen level in the process gas. Though ambient air

APPENDIX A

can be used for this purpose, accuracy can only be
assured if a reference air set is used.

During calibration, two gases of different known
oxygen concentrations are injected one at a time
through the calibration gas fitting. Stainless steel tubing
delivers this gas to the process side of the cell. In a
healthy cell, the difference in oxygen pressure from the
process side to the reference side of the cell will cause a
millivolt output proportional to the difference in
oxygen levels. The electronics unit can use the two
millivolt outputs caused by the two calibration gases for
either automatic or semi-automatic calibration.

CAUTION]

Do not attempt to remove a process ga
sample through either gas fitting. Hot gases

\°2)

1-5.

from the process would damage gas hoses |n
the probe junction box.
CABLE ASSEMBLY. The system uses a

7-conductor cable to connect the probe to the
electronics package. Standard length for this cable is 20
feet (6 m), but lengths up to 150 feet (45 m) are
available. The seven conductors include one shielded
pair of wires for the cell millivolt signal, one shielded
pair of type K wires for the thermocouple, and three
individual 16-gauge wires for the heater and for
ground. The assembled conductors are wrapped by a
type K Teflod™ jacket and braided stainless steel
shield. The TefloH" and stainless steel jacketing is
suitable for high temperature use. All metal shields are
isolated at the probe end and connect by drain wires to
ground at the electronics.

PROBE OPTIONS.

a. Abrasive Shield Assembly.The abrasive shield
assembly, Figure 1-7, is a stainless-steel tube that
surrounds the probe assembly. The shield protects
the probe against particle abrasion and corrosive
condensations, provides a guide for ease of
insertion, and acts as a probe position support,
especially for longer length probes. The abrasive
shield assembly uses a modified diffusor and vee
deflector assembly, fitted with dual dust seal
packing.

IB-106-300N SERIES
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15"&
93.584 -
63554 1§
ON INSIDE @ BREAK
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45 MIN — S
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6.00 |
n
N
-
l— SKIN CUT FACE FOR 90°
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CHILL BLOCK.
BEFORE WELDING, BUTT ITEM 2 OR 4 WITH
ITEM 1 AS SHOWN.

%DIA ON A 7.50 DIA B.C. (REF)

16860033

Figure 1-7. Abrasive Shield Assembly

NOTE
In highly abrasive applications, rotate the shield 90 degrees at normal
service intervals to present a new wear surface to the abrasive flow stream.
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P0010

Figure 1-8. Ceramic Diffusion/Dust Seal Assembly

These modified diffusion and vee deflector
assemblies are available in standard, Figure 1-8,
and flame arrestor version, Figure 1-9.

Ceramic _Diffusion Assembly. The ceramic
diffusion assembly, Figure 1-10, is the traditional
design for the probe. Used for over 25 years, the
ceramic diffusion assembly provides a greater filter
surface area for the probe.

C.

19280010

Figure 1-10. Ceramic Diffusion Assembly

Flame Arrestor Diffusion Assembly. Where a
high concentration of unburned fuel is present in
the exhaust gases, a flame arrestor diffusion
assembly, Figures 1-9 and 1-11 is recommended.

The flame diffusion assembly includes a set of
baffles between the cell and the stack gases. This
keeps 1500°F (816°C) cell temperatures from
igniting unburned fuel in the stack.

P0011

Figure 1-9. Flame Arrestor Diffusion/Dust

Seal Assembly
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Figure 1-11. Flame Arrestor Diffusion Assembly



Figure 1-12. Snubber Diffusion/Dust Seal Assembly

d. Snubber Diffusion/Dust Seal Assembly The

snubber diffusion/dust seal assembly, Figure 1-12,
is used in applications where an abrasive shield is
to be used with a snubber type diffusion element.
The dust seal consists of two rings of packing to
prevent abrasive dust from collecting inside the
abrasive shield.

Bypass Probe OptionsFor processes where the
flue gas exceeds the maximum allowable
temperature of 1300°F (704°C) a bypass sensor
package can be employed. The bypass system uses

APPENDIX A
IB-106-300N SERIES
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an 18 inch (457 mm) or 3 foot (0.92 m) probe
mounted externally on the stack or duct. The
process or exhaust gases are directed out to the
probe through a passive sampling system using
inconel tubes. Flue gas flow induces the movement
of gases into, through, and out of the bypass unit.
The bypass arrangement does not require the use
of aspiration air and the gas which flows past the
probe is returned to the stack or duct.

The bypass probe package is normally used for
process temperatures of 1300°F (704°C) to 2000°F
(1094°C). A higher temperature version of the
bypass provides for operation at temperatures up to
2500°F (1372°C). In this version the pick up tubes
are made of a special high-temperature alloy.

Overall dimensions and mounting details of the
American and European bypass systems are shown
in Figure 1-13.

Probe Mounting Jacket Options. A probe
mounting jacket option is available to allow the
probe to operate at temperatures of up to 2000°F
(1095°C). A separate instruction bulletin is
available for this option.




£100Lele

MOT4 40
NOILO3YId

(10992020SY) 434 (S2°2L2) 29°0€

«— (€0992020S¥) 434 (5°28S1) 0529

(109920206Y) 434 (8'6€6) 00°LE
(£0992020S¥) 434 (9°89/2

(2099202061) 434 (2¥S8t) 00°€L

00'60}

. 434 (vesth)

«~— (20D ANV 10992020St) 434 (1'€29) 0592

09

—p

‘MOTd SYO OL 34vNOS SI AT3IHS 33A

1vHL OS d3LIN3IKHO 3d 1SNN AT9INISSY

3904d ‘A19NISSY HOSN44Id OINYHIO
IVNOILJO 3HL HLIM d3ddino3 4l

. d43d (bsol)

0S'9

DD

SVO
wvo

379v0 103713

al

(92

920y

01)

||\/\-I

43IN0LSNO Ad

mm<>>DE<I .
ANV L3MSVO

agnddnNs IONVId #0St

‘NI ¥ INIFWNIDONVHEY
ONILNNON T¥NOILdO

L0D/¥6EAE
H04
(26205) 0861

dN->0Id 39Nl SVO

(eevse) 14 6

0

dN-30Ild 39Nl SvO

(8'gegl) 14 9

dN-»0Ild 39Nl SvO

(rvi6) 14 €

v

310N dNOYo

JHVMAYYH ANV L3IMSVO

'S3STIHLINIYVd NI SHILIWITTIN HLIM STHONI NI 34V SNOISNIWIA

'NOILYINSNI HO4 S0 STvNO3
M ALIAILONANOD TVYINHIHL 'NOILYINSNI MHL HONI OML d3AN3IWNOO3H

(0,086 OL ,059) 4,008+ OL 002t IONVH FHNLYHILNIL DONILYHIJO SVH INTA
'AINO NOILO3HId SAHVYMNMOA ATIVOILHIA V NI HIZATVYNY HLIM TIVLSNI

‘0,005 d330X3

dO INIOd M3a MmO13d 09 1ON S30Ad FHNLvHAdNTL SVO IHNSNI Ol OV

'd3dind3d SYH NOILYHAINVO ‘XVIN DISd ¢ 1V H40S 0t
(IdD "¥3MHVd) ONILLIH IdAL 3118 'NOILOINNOD SVH IDHNd ANV NOLLYHEITYD

'3dIS Hv4d NO d31vOO01 S

ONILLIA "d34INO3d "IV AHd NV310 'XVIN 9DISd € LV H40S ¢ "ONIgNL 'd'0O 0S¢0
HO4 (IdO "3aMHvd) ONILLIH IdAL 319 NOILOINNOD AlddNS HIV ION3H343Y

JONVId

b

@\1
©O—,

_—

\%
4

TVYAOWN3Y ANV
NOILHASNI
3904d 404

‘S310N

034 JONVHYI10
(£9'¢69) 1€22

37av0 (N +9)
14 0z ais

Figure 1-13. Bypass Probe Option (Sheet 1 of 3)

APPENDIX A
IB-106-300N SERIES

1-8



810042.¢

(60910006€AE) dNMOId (2'€v22) L
(209%0006€ag) dNMOId (V'¥16) L
(809%0006€AE) dNMOId (8'8281) L

=]
4
4

(809 YO £0H%0006€AE) dNHOII
«————— (8'8281) 14 9 HO (+'¥16) 14 € NO (1'€29) S92
(609%0006£AE) dNMOId (2'€v22) 14 6 NO (5°28G)) S29

6
€
9

N
N
N

O (8'6€6) 028
oa.vmw:o.ﬁ

O (9'89/2) 0'601

‘MOT4 SYH OL 3dVNOS SI d13IHS 33A
1vHL OS Q3IN3I”HO 39 LSNIN AT9INISSY

—

3904d ‘A19N3SSY HOSN4HId OINVYHIO
IVNOILdO 3HL HLlIM d3ddino3 4l

MOVLS OL
a3aaiam

\ 31vid

™
«~—— 434 (1'591) 05'9 —
al
MOTd 40 (92°201) m
920t
NOILO3HIA i NIvea
C - - |
F ~ -~ _
Vv V@@ 1 3
HIv m
% DA
DDD) |
LA L0D.Lr6EaE
L —— ] HO4
(26:209)
08'64
® HIWOLSND A9 AT1IM !\«
SVYD 319v0 9@@
o 103713
dN-01d 3anL Svo | (gevse) 14 6 [O JHYMALYH
dN-Y01d 39nL Svo | (8'8z8t) 14 9|4 any
dn0ld 3anL SvO| (rvie) L4 € 1ISVD

310N dNOHO

'S3STHLINIHVd NI SHILIWITIIN HLIM S3HONI NI 34V SNOISN3INIA *Z

‘NOILVINSNI HO4 S0
IYNO3 M ALIAILONANOD TVAYIHL "NOILYINSNI MHL (8°0S) HONI 02 AIANINNODIY "9

"(0:086 OL ,059) 4,008F OL 002+ IONVH FHNLYHIMANIL ONILYHIAO SYD INT4 'S
‘AINO NOILO3HId SAHdVYMNMOA ATIVOILHAA V NI H3ZATVYNY HLIM TIVLSNI v

"(0,008) d.2€6 A3IOXT
4O 1INIOd M3IA MO39 0D 1ON SIOA FHNLYHIAWIL SYD FHNSNI OL DV ‘€

"d3adind3y SYHO NOLLYHEITVYO "XVIN (39NVD Bdd ¥9°022) DISd ¢€ L¥ H40S O}
(1IdD g3ydvd) ONILLIH IdAL 3119 "NOILOINNOD SVH I9HNd ANV NOILvHaIvYD 2

'3dIS Hv4 NO d31vOO1 Sl ONILLI4 "d3dINO3d
HIV AHA NVITO "XV (39NVD edd 69°02) DISd € LV H40S 2 "ONIgNL ‘a'0 0S¢0

HO4 (IdD H3xMdvd) ONILLIA IdAL 319 NOILOINNOD AlddNS HIV FONIHIAFY L

OO, |

JoNY1d —

_J%

IVAOWIY ANV
NOILHISNI
3904d HOd

034 IONVHYITO

(£9°€69) 1LEL2

379v0 dls

'SILON (W 19) 14 02 .

Figure 1-13. Bypass Probe Option (Sheet 2 of 3)
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FLANGE

STYLE ANSI Jis DIN
PARTS LIST PARTS LIST UNITS: INCHES GROUPNOTE | A [ B (c | A |B|cCc|A]|B]|C
NOTE DEFINER MAIL CODE 3D39004 GROUP
SIZE- PART NUMBER
TEM PART NAME REFERENCE INFORMATION OR REF DWG | G01 | Go2 | Go3 | Go4 | Gos | Goe | Go7 | Gos | Gog
o1 WORLD CLASS 3000 | DWG | PROBE 18 IN. O ™
02 GAS PICK-UP DWG |3 FT 4507C26G01 | 1
03 GAS PICK-UP DWG |6 FT 4507C26G02 1
04 GAS PICK-UP DWG |9 FT 4507C26G03 1
05 ANALYZER HOUSING | DWG | FOR WORLD CLASS 3000 ANSI | 3D39005Go1 [ 1 | 1 | 1
06 MTG HARDWARE DWG | FOR ANS! FLANGE as3sBseGo1 [ 1 | 1 | 1
07 MTG HARDWARE DWG | FOR JIS 3535B58G03 1 1 1
08 MTG HARDWARE DWG | FOR DIN 3535858G05 117
09 ANALYZER HOUSING | DWG | FOR JIS 3D39005G02 11 ]
10 ANALYZER HOUSING | DWG | FOR DIN 3D39005G03 1] 1]
1 GAS PICK-UP DWG | FOR JIS 3 FT 4507C26G04 1
12 GAS PICK-UP DWG | FOR JIS 6 FT 4507C26G05 1
13 GAS PICK-UP DWG | FOR JIs 9 FT 4507C26G06 1
14 GAS PICK-UP DWG | FOR DIN 3 FT 4507C26G07 1
15 GAS PICK-UP DWG | FOR DIN 6 FT 4507C26G08 1
16 GAS PICK-UP DWG | FOR DIN 9 FT 4507C26G09 1
Extended Temperature By-Pass Arrangements (240B; 1300°C)
PART NO. GROUP
CODE DESCRIPTION
1U0571 GO01 3’ By-pass Package with ANSI bolt pattern
1U0571 G02 6’ By-pass Package with ANSI bolt pattern
1U0571 GO03 9' By-pass Package with ANSI bolt pattern
1U0571 G04 3’ By-pass Package with JIS bolt pattern.
1U0571 GO05 6’ By-pass Package with JIS bolt pattern.
1U0571 G06 9’ By-pass Package with JIS bolt pattern.
1U0571 GO07 3’ By-pass Package with DIN bolt pattern.
1U0571 GO08 6’ By-pass Package with DIN bolt pattern.
1U0571 G09 9’ By-pass Package with DIN bolt pattern.

Figure 1-13. Bypass Probe Option (Sheet 3 of 3)

APPENDIX A
IB-106-300N SERIES

1-10




SECTION II. PROBE TROUBLESHOOTING

2-1. OVERVIEW. The probe troubleshooting section 2. The system responds to oxygen changes but
describes how to identify and isolate faults which may does not give the correct indication.
develop in the probe assembly.
3. The system does not give an acceptable
w indication of the value of the oxygen calibra-
Install all protective equipment covers qnd tion gas being applied during calibration.
safety ground leads after troubleshooting.
Failure to replace covers and ground leads
could result in serious injury or death. 4. The system takes a long time to return to the
flue gas value after the calibration gas is
2-2. PROBE TROUBLESHOOTING. turned off.
a. Probe Faults.Listed below are the four symptoms b. Table 2-1 provides a guide to fault finding for the
of probe failure. above symptoms.
1. The system does not respond to changes in c. Figures 2-1 and 2-2 provide an alternate approach
the oxygen concentration. to finding probe related problems.
Table 2-1. Fault Finding.
SYMPTOM CHECK FAULT REMEDY
1. No response to oxygen
concentration change
when:
Heater is cold and TC | Thermocouple continuity Thermocouple failure Replace thermocouple or

mV output is less than
set point

Heater is hot and T/C
mV output is at set
point £0.2 mV

Heater cold resistance to beg
11 ohm to 14 ohm

Triac O/P to heater

Recorder chart

Cell mV input to electronics
and cell mV at probe
junction box

return probe to Rosemount.

Heater failure Replace heater or return
probe to Rosemount.

Failure of electronics Check HPS and electronics
package.

Recorder failure See Recorder Instruction
Manual.

No cell mV at probe when | Replace cell or return probe
calibration gas applied to Rosemount.

Probe cell mV OK but no Check out cable connection.
input to electronics
Check electronics package.
Cell mV satisfactory both at
probe junction box and input
to electronics - failure of
electronics

APPENDIX A
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Table 2-1. Fault Finding (Continued).

SYMPTOM

CHECK

FAULT

REMEDY

2. System responds to
oxygen concentration
changes but does not
give correct indication

Good response, with
incorrect indication

Recorder or remote indicatg

System calibration

Probe mounting and
condition of duct

Cell mV input to electronics

r Calibration error

Calibration error

Air ingress into duct

Failure of electronics

Recalibrate recorder or
indicator. Reference
Recorder Instruction
Manual.

Recalibrate system.

Stop air leaks or resite probe.

Check electronics package.

3. System does not give
accurate indication of
applied calibration gas

Calibration gas input port

Ceramic diffusion element

Blocked port

Diffusion element cracked,
broken, or missing

Clean port. If the flue gas is
condensing in the calibration
gas line, insulate the back of
the probe. Make sure that the
calibration gas line is capped
between calibrations, or a
check valve is installed.

Replace diffusion element.

4. System takes a long
time to return to flue
gas value after calibra-
tion gas is turned off

Diffusion element

Plugged diffusion element

Change diffusion element or
snubber diffusion element.
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CHECK CELL MV TERMINALS 1 & 2
IN PROBE JUNCTION BOX

DOES CELL MV CORRESPOND WITH
EXPECTED O, CONCENTRATION

9\\ NO - ZERO OR VERY LOW

NO - HIGH

MEANS LOW O, OR
COMBUSTIBLES IN GAS
STREAM. RECONFIRM THE
O, CONCENTRATION

CHECK ELECTRONICS CHECK CELL
AND CELL MV I/P RESISTANCE
TO ELECTRONICS

CHECK CABLE

OK TOO HIGH

PULL PROBE AND CHECK REPLACE CELL
FOR CRACKED DIFFUSION
ELEMENT OR CRACKED CELL

Figure 2-1. Flowchart of Probe Related Problems, #1
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CHECK THERMOCOUPLE MV AT TERMINALS
3 AND 4 IN PROBE JUNCTION BOX

IS IT ABOUT SET POINT MV 0.2 MV? (THE MV MEASURED IS NOT YET
COLD JUNCTION COMPENSATED SO IT WILL VARY BY -0.022 MV PER
DEGREE FAHRENHEIT RISE IN THE TEMPERATURE OF THE ELECTRONICS
BOX LOCATION. NORMAL IS SET POINT MV AT 77°F [25°C].)

YES

NO

IS IT HIGHER, LOWER,
OR ZERO?

HIGHER

?\\ LOWER

HEATER, THERMOCOUPLE AND
CONTROL IS SATISFACTORY.
REFER TO HEATER POWER
SUPPLY TROUBLESHOOTING.

1. ALLOW ADDITIONAL TIME
FOR TEMP CONTROL TO
SETTLE.

2. COLD JUNCTION TEMP
AT ELECTRONICS BOX
MAY BE MUCH LOWER
THAN 77°F (25°C).

3. CONFIRM MV VALUE ON
ELECTRONICS UNIT. IF OK,
RESOLVE DIFFERENCE
BETWEEN VOLTMETER AND
ELECTRONICS.

THERMOCOUPLE

Is
HEATER NO
CIRCUIT
OPEN?

HEATER MAY BE DEAD.
THERMOCOUPLE MAY
BE READING STACK
TEMPERATURE.

REPLACE
THERMOCOUPLE

1.CHECK HEATER FUSE
AND TRIAC OUTPUT
TO HEATER.

2.CHECK HEATER
CONDITION.
TURN OFF POWER.
RESISTANCE BETWEEN
TERMINALS 7 AND 8
SHOULD BE 11-14 OHMS.
RESISTANCE BETWEEN
TERMINALS 6 AND 7
AND 6 AND 8 SHOULD
BE OPEN CIRCUIT.
IF FAILED, REPLACE
HEATER.

Figure 2-2. Flowchart of Probe Related Problems, #2
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3-1.

3-2.

3-3.

SECTION

lll. SERVICE AND NORMAL MAINTENANCE

A

Upon completing installation, make sure that the probe is turned on and
operating prior to firing up the combustion process. Damage can result from
having a cold probe exposed to the process gases.

During outages, and if possible, leave all probes running to prevent
condensation and premature aging from thermal cycling.

CAUTION

If the ducts will be washed down during outage, MAKE SURE to power down
the probes and remove them from the wash area.

OVERVIEW. This section describes routine
maintenance of the oxygen analyzer probe. Spare parts
referred to are available from Rosemount. Probe
disassembly kit 3535B42GO01 contains the required
spanner and hex wrenches. Refer to Section IV of this
appendix for part numbers and ordering information.

RVARNING

Install all protective equipment covers and
safety ground leads after equipment repair
or service. Failure to install covers and
ground leads could result in serious injury or
death.

PROBE RECALIBRATION. The oxygen analyzer
system should be calibrated when commissioned.
Under normal circumstances the probe will not require
frequent calibration. When calibration is required,
follow the procedure described in the Instruction
Bulletin applicable to your electronics package.

CELL _REPLACEMENT. This paragraph covers
oxygen sensing cell replacement. Do not attempt to
replace the cell until all other possibilities for poor
performance have been considered. If cell replacement
is needed, order cell replacement kit, Table 4-1.

The cell replacement kit contains a cell and flange

assembly, corrugated seal, setscrews, socket head cap

screws, and anti-seize compound. ltems are carefully

APPENDIX A

packaged to preserve precise surface finishes. Do not
remove items from packaging until they are ready to be
used. Spanner wrenches and hex wrenches needed fo
this procedure are part of an available special tools kit,
Table 4-1.

Wear heat resistant gloves and clothing to
remove probe from stack. Normal operating
temperatures of diffusor and vee deflector
are approximately 600° to 800°F (316° to
427°C). They could cause severe burns.

Disconnect and lock out power before
working on any electrical components.
There is voltage up to 115 Vac.

Do not remove cell unless it is certain that
replacement is needed. Removal may damag
cell and platinum pad. Go through complete
troubleshooting procedure to make sure cell
needs replacement before removing it.

]

a. Disconnect and lock out power to electronics. Shut
off and disconnect reference air and calibration gas
supplies from probe junction box, Figure 3-1.
Wearing heat resistant gloves and clothing, remove
probe assembly from stack carefully and allow to
cool to room temperature. Do not attempt to work
on unit until it has cooled to a comfortable working
temperature.

IB-106-300N SERIES

3-1



INCONEL  HEATER

CELLWIRE  WIRES

(CLEAR (BLACK  THERMOCOUPLE -
SLEEVING) SLEEVING)  (RED ALUMEL)
\ /
\ /
BOMB TAIL %
CONNECTOR ~1| Nz
7
CELL EXTENSION _1 -2 Sy { 9
WIRE (ORANGE) © ; I é
A 4 5/6/7/8 \
\\\
™ THERMOCOUPLE +
\ )) (YELLOW CHROMEL)
T )]
CALIBRATION REFERENCE
GAS FITTING AIR FITTING
CABLE 4 )
- PROBE JUNCTION o
BOX COVER

N\

2

27270019

Figure 3-1. Cell Wiring Connection

If the probe uses the standard diffusion element,
use a spanner wrench to remove the diffusion
element.

If equipped with the optional ceramic diffusor
assembly, remove and discard setscrews, Figure
3-2, and remove vee deflector. Use spanner
wrenches from probe disassembly kit, Table 4-1, to
turn hub free from retainer. Inspect diffusion
element. If damaged, replace element.

Loosen four socket head cap screws from the cell
and flange assembly and remove the assembly
and the corrugated seal. The cell flange has a

APPENDIX A
IB-106-300N SERIES
3-2

notch which may be used to gently pry the flange
away from the probe. Note that the contact pad
inside the probe will sometimes fuse to the

oxygen sensing cell. If the cell is fused to the

contact pad, push the cell assembly back into the
probe (against spring pressure), and quickly twist
the cell assembly. The cell and contact pad
should separatdf the contact pad stays fused

to the cell, a new contact/thermocouple assembly
must be installed. Disconnect the cell and the
thermocouple wires at the probe junction box,

and withdraw the cell with the wires still attached

(see paragraph 3-5).



WRFENCH h. Assemble cell and flange assembly, corrugated

seal, and probe tube. Make sure the calibration
tube lines up with the calibration gas passage in
OPTIONAL CERAMIC each component. Apply a small amount of
// DIFFUSION ELEMENT anti-seize compound to screw threads and use
screws to secure assembly. Torque to 55 in-lbs

SETSCREW (4 Nem).

RETAINER

i. Apply anti-seize compound to threads of cell
assembly, hub, and setscrews. Reinstall hub on cell
assembly. Using pin spanner wrenches, torque to

CEMENT CEMENT& 10 fi-los (14 Nm). If applicable, reinstall vee
PORT FILLET T deflector, orienting apex toward gas flow. Secure
with setscrews and anti-seize compound. Torque
VEE to 25 in-lbs (2.8 Mn).
DEFLECTOR

j- On systems equipped with an abrasive shield,

21240026 install dust seal gaskets, with joints 1&Part.

Figure 3-2. Removal of Optional Diffusor

and Vee Deflector k. Reinstall probe and gasket on stack flange. If there

is an abrasive shield in the stack, make sure dust
seal gaskets are in place as they entérediicing
cone.
PROBE TUBE
(NOT”'\IN}%'%L)JDED . Turn power on to electronics and monitor
thermocouple output. It should stabilize at 29.3
10.2 mV. Set reference air flow at 2 scfh
CORRUGATED (56.6 L/hr). After probe stabilizes, calibrate probe
SEAL per Instruction Bulletin applicable to your

CELL AND electronics package. If new components have been

FLANGE i hrati

ASSEMBLY mstalle_d, repeat calibration after 24 hours of
operation.

SOCKET HEAD

CAP SCREWS
CALIBRATION GAS 3-4. OPTIONAL CERAMIC DIFFUSION ELEMENT
PASSAGE ” REPLACEMENT.
‘-@@
% a. General. The diffusion element protects the cell
from particles in process gases. It does not
21240009 normally need to be replaced because the vee
deflector protects it from particulate erosion. In
Figure 3-3. Cell Replacement Kit severe environments the filter may be broken or
subject to excessive erosion. Examine the diffusion
element whenever removing the probe for any
e. If contact assembly is damaged, replace contact purpose. Replace if damaged.
and thermocouple according to paragraph 3-5,
Replacement of Contact and Thermocouple Damage to the diffusion element may become
Assembly. apparent during calibration. Compare probe
response with previous response. A broken
f.  Remove and discard corrugated seal. Clean mating diffusion element will cause a slower response to
faces of probe tube and retainer. Remove burrs and calibration gas.
raised surfaces with block of wood and crocus
cloth. Clean threads on retainer and hub. Hex wrenches needed to remove setscrews and
socket head screws in the following procedure are
g. Rub a small amount of anti-seize on both sides of available as part of a special tool kit, Table 4-1.
new corrugated seal.
APPENDIX A
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VARNING

Wear heat resistant gloves and clothing tg
remove probe from stack. Normal operating
temperatures of diffusor and vee deflector
are approximately 600° to 800°F (300° tg
425°C). They can cause severe burns.

Disconnect and lock out power before
working on any electrical component.
There is voltage up to 115 Vac.

6.

Break out remaining diffusion element by
tapping lightly around hub with hammer.
Clean grooves with pointed tool if necessary.

Replace diffusion element, using replacement
kit listed in Table 4-1. This consists of a

diffusion element, cement, setscrews,
anti-seize compound and instructions.

Test fit replacement element to be sure seat is
clean.

CAUTION]

It is not necessary to remove the cell unless

—

Do not get cement on diffusion elemen
except where it touches the hub. Any cement

CAUTION]

is certain that replacement is necessary. Cell on ceramic element blocks airflow through
cannot be removed for inspection without element. Wiping wet cement off of ceramic
damaging it. Refer to paragraph 3-3, Cell only forces cement into pores.
Replacement.
9. Thoroughly mix cement and insert tip of
squeeze bottle into cement port. Tilt bottle
b.  Replacement Procedure. and squeeze while simultaneously turning
) ) diffusion element into seat. Do not get any
1. Shut off power to electronics. Disconnect cement on upper part of diffusion element.
cable conductors and remove cable, Figure Ensure complete penetration of cement
3-1. Shut off and disconnect reference air and around three grooves in hub. Cement should
calibration gas supplies fr_om probe junction extrude from opposite hole. Wipe excess
box. Wearing heat resistant gloves and material back into holes and wipe top fillet of
clothing, carefully remove probe assembly cement to form a uniform fillet. (A Q-Tip is
from stack and allow to cool to room useful for this.) Clean any excess cement from
temperature. Do not attempt to work on unit hub with water.
until it has cooled to a comfortable working
temperature. 10. Allow filter to dry at room temperature
) ) overnight or 1 to 2 hours at 200°F (93°C).
2. Loosen setscrews, Figure 3-2, using hex
wrench from special tools kit, Table 4-1, and 11. Wipe a heavy layer of anti-seize compound
remove vee deflector. Inspect setscrews. If onto the threads and mating surfaces of the
damaged, replace with M-6 x 6 stainless diffusion hub and retainer.
setscrews coated with anti-seize compound.
) ) ) ) 12. Assemble retainer and diffusion hub with
3. On systems equipped with abrasive shield, two pin spanner wrenches. Torque to 10 ft-Ibs
remove dual dust seal gaskets. (14 Nem).
4. Use spanner wrenches from specia}l tools kit, 13. On systems equipped with abrasive shield,
Table 4-1, to turn hub free from retainer. install dust seal gaskets with joints 180° apart.
5. Put hub in vise. Break out old diffusion 14. Reinstall vee deflector, orienting apex toward

element with chisel along cement line and
3/8 inch (9.5 mm) pin punch through cement
port.

APPENDIX A
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gas flow. Apply anti-seize compound to
setscrews and tighten with hex wrench.



3-5.

15. Reinstall probe on stack flange.

16. Turn power on to electronics and monitor
thermocouple output. It should stabilize at
29.3 +0.2 mV. Calibrate probe per Instruction

Bulletin applicable to your electronics .. I .
package. JUNCTION /\\
BOX
REPLACEMENT OF CONTACT AND
THERMOCOUPLE ASSEMBLY. HOSE
CLAMP
WARNING |
) ) HOSE
Use heat resistant gloves and clothing when
removing probe junction box and inner
probe assembly. Do not attempt to work on -

these components until they have cooled tp
room temperature. Probe components can
be as hot as 800°F (427°C). This can cauge
severe burns.

Disconnect and lock out power before
working on any electrical components. There
is voltage up to 115 Vac.

a. Disconnect and lock out power to electronics.
Using heat resistant gloves and clothing, remove
probe junction box cover. Squeezing tabs on hose
clamps, remove hoses from probe junction box,
Figure 3-4. Remove four screws in corners of
probe junction box. Pull probe junction box and
inner probe assembly free from probe tube. Set on
bench and allow to cool to room temperature.

b. Disconnect cell extension wire (orange),
thermocouple wire (red alumel), and thermocouple
wire (yellow chromel) by cutting bomb tail
connections from the terminal strip, Figure 3-1.

c. Remove two screws, Figure 3-4, lockwashers, and
flat washers that connect probe junction box to
inner probe assembly. Pull heater, V-strut and
backplate assembly away from probe junction box.
Inspect all O-rings and insulating gasket; replace if
worn or damaged.

d. Use a pencil to mark locations of spring clip on
ceramic rod, Figure 3-5.

e. Pry or squeeze tabs on spring clips, and pull
contact and thermocouple assembly out of probe
assembly. Retain spring clips and spring; replace if
damaged.

PROBE JUNCTION BOX TO HEATER,
STRUT, AND BACKPLATE
ASSEMBLY SCREW

PROBE JUNCTION BOX
INNER PROBE ASSEMBLY
TO PROBE TUBE SCREWS

/

21240027

Figure 3-4. Probe Junction Box Mechanical Connections

CAUTION]

Be very careful when handling contact and
thermocouple assembly. The ceramic rod in
this assembly is fragile.

f.  While very carefully handling new contact and
thermocouple assembly, lay old assembly next to
new one. Transfer pencil marks to new rod.

g. Note wire lengths of old assembly as an aid for
trimming new lengths in step (j). Trimming of
wires will not always be necessary. Throw away
old contact and thermocouple assembly.

HEATER SCREWS
(NOT SHOWN)

V-STRUT

CONTACT AND
MOUNTING SCREW  THERMOCOUPLER
(REAR VIEW) ASSEMBLY

HEATER
CERAMIC ROD
SPRING

CLIP
INSULATING

GASKET 21240010

Figure 3-5. Inner Probe Replacement
(Heater, V-Strut, and Backplate Assembly)
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h. Carefully guide new contact and thermocouple

assembly through V-strut assembly leaf spring
(4, Figure 3-6), spring (9), spring clip (10) (held
open by squeezing tabs), and tube supports
(11, 13) until spring clip reaches pencil mark.

Reinstall insulating gasket on backplate, replace
two screws, O-rings, lockwashers and flat
washers connecting probe junction box to inner
probe assembly.

CAUTION]

Slide assembled probe junction box and inner
probe assembly into probe tube. To align

calibration gas tube with corresponding hole in
backplate (A, B, Figure 1-1), insert scriber

through hole in backplate and into calibration gas
tube. Secure with screws. Reinstall hoses and
probe junction box cover.

Power up system. Monitor thermocouple output.
It should stabilize at set point mV +0.2 mV.
Recalibrate probe per Instruction Bulletin
applicable to your electronics package.

Do not trim new wiring shorter than existing
(old) wiring. Excessive wire trim will prevent
connections from being properly made and

will require a new replacement kit.

3-6. REPLACEMENT OF HEATER, V-STRUT
AND BACKPLATE ASSEMBLY (Inner Probe
Assembly: Includes Contact and Thermocouple

Assembly).

Trim wires, if necessary, as noted in step (Q).

Connect color coded wires to proper terminals as
shown in Figure 3-1. Rosemount recommends
connecting the thermocouple wires directly to the
terminal strip. This is because the junction of

different metals at the wires and lugs and at the
lugs and the terminal strip could act as additional
thermocouple junctions. This could produce a
voltage that would affect the thermocouple

VARNING |

Use heat resistant gloves and clothing whe
removing probe junction box and inner
probe assembly. Do not attempt to work on
these components until they have cooled tp
room temperature. Probe components can be
as hot as 800° (427°C). This can cause severe

=)

output signal.

Do not bend wires closer than 1/4 inch (6.4 mm)
from end of ceramic rod. Dress wires so they do

not touch sides of probe junction box.

burns.

Disconnect and lock out power before
working on any electrical components. There
is voltage up to 115 Vac.

1. Heater Ceramic Rod

2. Contact and Thermocouple Assembly
3. Strut

4, Leaf Spring

9. Spring
10. Spring Clip Assembly
11. Common Tube Support
12. Heater
13. Short Tube Support

5. Ring Lug

6. Butt Connector
7. Extension Wire
8. Backplate

Figure 3-6. Heater, Strut, and Backplate Assembly
(Inner Probe Assembly)
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NOTE

This replacement may be done without
removing the probe from the duct.

a. Disconnect and lock out power to electronics.

Using heat resistant gloves and clothing, remove

probe cover. Squeezing tabs on hose clamps and
remove hoses from probe junction box, Figure 3-4.

Remove four screws and lockwashers (7, 10,

Figure 3-7) that hold probe junction box and inner

probe assembly to probe tube. Pull probe junction

box and inner probe assembly free from probe

tube. Set on bench and allow to cool to room

temperature.

Disconnect cell extension wire (orange),
thermocouple wire (red alumel), and thermocouple
wire (yellow chromel) by cutting bomb tail
connections from the terminal strip, Figure 3-1.

Remove two screws, lockwashers, and flat washers
that connect probe junction box to inner probe

assembly. Reinstall screws, lockwashers and flat
washers.

Connect color coded wires to proper terminals as
shown in Figure 3-1. Rosemount recommends
connecting the thermocouple wires directly to the
terminal strip. This is because the junction of
different metals at the wires and lugs and at the
lugs and the terminal strip could act as additional
thermocouple junctions. This could produce a
voltage that would affect the thermocouple output
signal.

Do not bend wires closer than 1/4 inch (6.4 mm)
from end of ceramic rod. Dress wires so they do
not touch sides of probe junction box.

Slide assembled probe junction box and inner
probe assembly into probe tube. To align
calibration gas tube with corresponding hole in
backplate (A, B, Figure 1-1), insert aligning tool
(included in probe disassembly kit, P/N
3535B42G01) thragh hole in backplate and into

assembly. Remove and discard inner probe
assembly (heater, V-strut, and backplate
assembly). Replace with new inner probe

calibration gas tube, while sliding the heater strut
into the probe tube. Secure with screws. Reinstall
hoses and probe junction box cover.

=
2258
L3

21240012

SIZE-REFERENCE SIZE-REFERENCE

ITEM DESCRIPTION INFORMATION ITEM  DESCRIPTION INFORMATION
1 Snubber Diffusion 6 Gasket 4.0in. (102 mm) x 4.0 in. X
Element 0.12 in. (3 mm)
2 Socket Hd 0.25in.-28 7 Fillister Hd 8-32x0.51n.
Cap Screw x 0.63 (16 mm) Screw (12.7 mm)
3 Cell and Flange 8 Cover Head
Assembly Assembly
4 Corrugated Seal 9 Hose Clamp
5 Probe Tube 10 Lockwasher #8 Split
Assembly 11 Heater Strut
Assembly

Figure 3-7. Oxygen Analyzer (Probe), Cross-Sectional View
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3-7.

f.  Power up system. Monitor thermocouple output. It
should stabilize at set point £0.2 mV. Recalibrate
probe per Instruction Bulletin applicable to your
electronics package.

CALIBRATION GAS AND REFERENCE AIR
LINES FOR HIGH TEMPERATURE -
CORROSIVE ENVIRONMENT OPERATION. A

high temperature, corrosive environment kit is available
when the probe is exposed to these types of operating
conditions. The kit includes stainless steel tubing and
teflon fittings for inside the probe junction box. The kit
part number is 4843B93G01.

a. Installation Procedure.

RVARNING

Use heat resistant gloves and clothing
when removing probe junction box and
inner probe assembly. Do not attempt to
work on these components until they have
cooled to room temperature. Probe
components can be as hot as 800°F (427°Q).
This can cause severe burns.

Disconnect and lock out power beforg
working on any electrical components. There
is voltage up to 115 Vac.

1. Disconnect and lock out power to digital
electronics. Using heat resistant gloves and
clothing, remove probe cover. Squeezing tabs
on hose clamps, remove hoses from probe
junction box (Figure 3-4).

CAUTION]

Do not use sealant when installing the
stainless steel tubes. Gas samples may
become contaminated

2. First install the stainless steel tubing on the
fitting at the bottom of the probe junction box.
Install the other end of the stainless steel tube
onto the tube going to the probe (Figure 3-8).

NOTE

If abrasive conditions of high ash content and
high velocity exist, an abrasive shield is
recommended. To balance out the wear on
the shield, rotate the shield 90° every time the
probe is powered down for service.

TEFLON
SLEEVES
A
/ ym \ T
7 A S

T e o o o e s e
STeee =TT B @H@ e e et @H@
TUBING

21240028

Figure 3-8. High Temperature - Corrosive
Environment Kit
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SECTION V. REPLACEMENT PARTS

Table 4-1. Replacement Parts for Probe.

FIGURE and
INDEX No. PART NUMBER DESCRIPTION
3-5 3D39441G06 Heater, V-Strut, and Backplate Assembly, 18 in. (45.6 cm)
3-5 3D39441G07 Heater, V-Strut, and Backplate Assembly, 3 ft (0.9 m)
3-5 3D39441G08 Heater, V-Strut, and Backplate Assembly, 6 ft (1.8 m)
3-5 3D39441G0% Heater, V-Strut, and Backplate Assembly, 9 ft (2.7 m)
3-5 3D39441G16 Heater, V-Strut, and Backplate Assembly, 12 ft (3.6 m)
3-6, 2 3534B56G04 Contact and Thermocouple Assembly, 18 in. (45.6 cm)
3-6, 2 3534B56G05 Contact and Thermocouple Assembly, 3 ft (0.9 m)
3-6, 2 3534B56G06 Contact and Thermocouple Assembly, 6 ft (1.8 m)
3-6, 2 3534B56G07 Contact and Thermocouple Assembly, 9 ft (2.7 m)
3-6, 2 3534B56G08 Contact and Thermocouple Assembly, 12 ft (3.6 m)
1-7 3D39003G01 Abrasive Shield Assembly, 3 ft (0.9 m)
1-7 3D39003G02 Abrasive Shield Assembly, 6 ft (1.8 m)
1-7 3D39003G07 Abrasive Shield Assembly, 9 ft (2.7 m)
1-7 3D39003G08 Abrasive Shield Assembly, 12 ft (3.6 m)
3-3 4847B61G01 Cell Replacement Kit, ANSI, No Lead Wire
3-3 4847B61G02 Cell Replacement Kit, ANSI 18 in. (45.6 cm)
3-3 4847B61G03 Cell Replacement Kit, ANSI 3 ft (0.9 m)
3-3 4847B61G04 Cell Replacement Kit, ANSI 6 ft (1.8 m)
3-3 4847B61G05 Cell Replacement Kit, ANSI 9 ft (2.7 m)
3-3 4847B61G06 Cell Replacement Kit, ANSI 12 ft (3.6 m)
3-3 4847B61G07 Cell Replacement Kit, JIS, No Lead Wire
3-3 4847B61G08 Cell Replacement Kit, JIS 18 in. (45.6 cm)
3-3 4847B61G09 Cell Replacement Kit, JIS 3 ft (0.9 m)
3-3 4847B61G10 Cell Replacement Kit, JIS 6 ft (1.8 m)
3-3 4847B61G11 Cell Replacement Kit, JIS 9 ft (2.7 m)
3-3 4847B61G12 Cell Replacement Kit, JIS 12 ft (3.6 m)
3-3 4847B61G13 Cell Replacement Kit, DIN, No Lead Wire
3-3 4847B61G14 Cell Replacement Kit, DIN 18 in. (45.6 cm)
3-3 4847B61G15 Cell Replacement Kit, DIN 3 ft (0.9 m)
3-3 4847B61G16 Cell Replacement Kit, DIN 6 ft (1.8 m)
3-3 4847B61G17 Cell Replacement Kit, DIN 9 ft (2.7 m)
3-3 4847B61G18 Cell Replacement Kit, DIN 12 ft (3.6 m)
3-3 3535B42G01 Probe Disassembly Kit
1-10 3534B18G01 Diffuser Assembly
1-8 3535B60G01 Diffuser Dust Seal Hub Assembly
(For use with Abrasive Shield)
1-10 4841B03G02 Stainless Steel Diffuser Assembly
1-9 3535B63G01 Flame Arrestor Diffuser Dust Seal
1-11 3535B62G01 Flame Arrestor Diffuser
1-4 3534B48G01 Vee Deflector Assembly
(For use with standard or dust seal type ceramic diffusers)
3-2 6292A74G02 Diffusion Element Replacement Kit
1537B70G03 Horizontal and Vertical Brace Clamp Assembly,
9 and 12 foot (2.7 and 3.6 m) probe
3-8 4843B93G01 High Temperature - Corrosive Environment Kit
1-1,2 4843B37G01 Snubber Diffusion Assembly
1-12 4843B38G02 Dust Seal/Snubber Diffusion Assembly

"Heater, V-strut, and backplate assembly includes contact and thermocouple assembly.
“Contact and thermocouple assembly includes platinum pad and inconel wire.
3Abrasive shield assembly includes accessories necessary for its use and a mounting plate and gasket.
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HIGHLIGHTS OF CHANGES

Effective February, 1992 Rev. 2

PAGE SUMMARY
11 Figure 1-1. New HPS 3000 Optiona Class 1, Division 1, Group B (1P56) Explosion-Proof Enclosure
added.

4-1 Figure and Index No. column added to Table 4-1. Replacement Parts for Heater Power Supply.
Effective January, 1995 Rev. 2.1

PAGE SUMMARY

1-3 Updated Figure 1-3, Heater Power Supply Block Diagram for 1B consistency.
Effective January, 1997 Rev. 2.2

PAGE SUMMARY

1-1 Added warning to read new safety instructions.

1-3 Corrected Table 1-1 specificationslit.

2-1 Added protective covers and grounds warning.

31 Added protective covers and grounds warning.

4-1 Added expanded fuse description.
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1-1.

SECTION |.

EVARNING |

Read the “ Safety ingtructions for the wiring
and ingtallation of this apparatus’ at the
front of this Instruction Bulletin. Failure to
follow the safety instructions could result in
seriousinjury or death.

DESCRIPTION. The Rosemount HPS 3000 Heater
Power Supply Field Module acts as an interface
between probe and electronics, and supplies power to
the probe heater. The unit allows the use of probes with
anumber of different electronics packages.

The HPS is available in a NEMA 4X (IP56)
non-hazardous enclosure or an optiona Class 1,

DESCRIPTION

Divison 1, Group B (1P56) explosion-proof enclosure,
Figure 1-1.

The heater power supply, Figure 1-2, consists of a
mother board, daughter board, and a transformer for
supplying correct voltage to the probe heater. The
mother and daughter boards contain termina strips for
connecting probe, electronics, and power supply.

The HPS is jumper configurable for 120, 220, or 240
Vac. For 100 Vac usage, the HPS is factory-supplied
with a special transformer. The 100 Vac transformer
can aso be easily field installed. Refer to paragraph
33, Transformer Replacement for ingtalation
procedure; refer to Table 4-1, for transformer part
numbers.

Ve - w0y
T T
W W
OPTIONAL CLASS 1, NEMA 4X (IP56)
DIVISION 1, GROUP B (IP56) NON-HAZARDOUS

EXPLOSION-PROOF ENCLOSURE ' ENCLOSURE

Figure1-1. HPS 3000 Heater Power Supply Field M odule
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Figure1-2. Heater Power Supply, Interior
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Table 1-1. Specificationsfor Heater Power Supply.

Environmental Classification

Electrical Classification
Humidity Range
Ambient Temperature Range
Vibration

NEMA 4X (IP56) Optiona - Class 1, Divison
1, Group B (1P56

Category |1

95% Relative Humidity

-20° to 140°F (-30° to 60°C)

5 m/sec2, 10 to 500 xyz plane

Cabling Distance Between HPS 3000 and Probe..........ooveveveveeeeeeececicieinns Maximum 150 feet (45 m)
Cabling Distance Between HPS 3000 and CRE 3000..........cccovevenerererenenen. Maximum 1200 feet (364 m)
Cabling Distance Between HPS 3000 and IFT 3000 ........ccovvevevirececicieinas Maximum 1200 feet (364 m)
Approximate Shipping WEIGNL ..o 12 pounds (5.4 kg)
1-2. THEORY OF OPERATION. The HPS 3000 cable between the HPS and CRE or HPS and IFT. The

Heater Power Supply may perform dightly different
functions, depending upon which electronics package it
is used with. Figure 1-3 shows a functiona block
diagram of the unit. The HPS contains a transformer for
converting line voltage to 44 volts needed to power the
probe heater. The relay, Figure 1-3, can be used to
remotely turn the probe on or off manualy. A triac
module is used to turn the heater on or off, depending
on probe temperature.

When used with the CRE 3000 Control Room
Electronics or IFT 3000 Intelligent Field Transmitter,
the HPS uses a cold junction temperature compensation
feature. This alows for the use of a less expensive

HPS and electronics package can be located up to 1200
feet (364 m) apart.

The standard cable, between probe and HPS, is
thermocouple compensated. This prevents the
additional junctions between thermocouple and cable
from producing a voltage which would affect the
thermocouple output signal. A temperature sensor in
the HPS monitors the temperature at the junction and
sends a voltage signal to the CRE and IFT. The CRE
and IFT uses this signal to compensate the probe
thermocouple reading for the temperature at the
junction between the compensated and uncompensated
cables.

LINE
ZERO TO HEATER
RELAY —TRANSFORMERI— CROSSING — TRIAC
— DETECTOR
RELAY M) |
TRIAC
FROM AD590 COLD 0
—_— JUNCTION
IFT TEMP. PROBE
AL PROBE TC
N
STACK TC o STACk T 4
CELL MV CELL
N\
— — 686015

Figure 1-3. Heater Power Supply Block Diagram
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In operation, when connected to the CRE 3000 Control
Room Electronics, line voltage passes through the relay
(when on) and is converted into 44 volts by the
transformer. If the probe thermocouple indicates that
the probe has dropped below operating temperature, a
signal from the CRE triggers the triac. The triac then
supplies voltage to the probe heater, warming the cell.
Conversdly, if the probe thermocouple indicates that
the probe heater has reached the upper limit of
operating temperature, the CRE desctivates the triac,
shutting off power to the heater.

APPENDIX B

NOTE

When using the HPS 3000 with an existing
electronics package, such as Models 218,
218A, 225, or TC200, the eectronics will not
have the input/output capacity to support all
of the functions mentioned in this section.
Refer to Instruction Bulletin | B-106-300NE.
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SECTION II. HPS 3000 TROUBLESHOOTING

OVERVIEW. The HPS 3000 troubleshooting section
describes how to identify and isolate faults which may

develop in the HPS 3000 assembly.

WARNING |
Install all protective equipment covers and
safety ground leads after troubleshooting.
Failure to replace covers and ground leads
could result in seriousinjury or death.

2-2. HPS 3000 TROUBLESHOOTING. The HPS 3000
troubleshooting may overlap with the probe in use in the
system. Faults in either system may cause an error to be
displayed in the electronics package. Figures 3-1, 3-2, and 3-3
provide troubleshooting information.
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SYMPTOM

HEATER DOES NOT HEAT
UP (DOES NOT INCREASE
IN OUTPUT).

SET METER" FOR 50 VAC.
PLACE PROBES ON
TERMINAL BLOCK J2,
"FROM PROBE", PROBE
HEATER.

METER INDICATES

SET METER TO 250 VAC.
PLACE METER PROBES ON
J2, "FROM ELECTRONICS",
ANALOG HEATER.

PULSATING NOMINAL
44 VAC.

YES

DISCONNECT POWER FROM
HPS & PROBE ELECT. SET
METER ON RX1.

MEASURE RESISTANCE OF
HEATER BY PLACING
PROBES ON TERMINAL
BLOCK J2, "FROM PROBE",
PROBE HEATER.

RESISTANCE MEASURED
SHOULD BE NOMINALLY
12 OHMS.

NO

NO

METER SHOULD REGISTER | No GHECK FUSES IN PROBE
A PULSATING NOMINAL ELEGTRONIGS
115 VAC. :
YES
ISC
3PS czr::;eg; OPBOEWER 10 IF FUSES OK, POSSIBLE
ELECTRONICS. CHECK ;’ZESEEELECTRON'CS TRIAC
ALL FOUR FUSES IN HPS. :
NO CHECK JUMPER JM2 IS

FUSES BLOWN IN HPS.

INSTALLED.

YES

YES

CHECK THAT LINE VOLTAGE
IS CORRECT BY SELECTING
CORRECT JUMPERS
ACCORDING TO CHART ON
INSIDE OF HPS COVER.

POSSIBLE TRIAC FAILURE.
REPLACE HPS MOTHER
BOARD.

Figure 2-1. HPS Troubleshooting Flowchart, #1

REPLACE BLOWN FUSES.

HEATER IS OPEN.

REPLACE HEATER.

APPENDIX B
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SYMPTOM

HEATER OVERHEATS.

NOTE: ON INITIAL STARTUP THE
TEMPERATURE OF THE PROBE MAY
OVERHEAT TO A NOMINAL TEMP OF
800°C.

CHECK [F THE YELLOW WIRE IS CONNECTED

TO POSITIVE AND THE RED TO NEGATIVE No | CONNECT THE WIRING
ON BOTH "FROM ELECTRONICS" AND "FROM ACCORDING TO THE
PROBE" TERMINAL BLOCKS. (MODELS 218 DECALS ON THE TERMINAL

COVERS.

AND 225 ONLY)

SET METER* ON 250 VAC SCALE.

IF THE VOLTAGE IS
CONSTANTLY ON, THEN
THE TRIAC IN THE PROBE
ELECTRONICS IS SHORTED.

CHECK "FROM ELECTRONIC", ANALOG NO
HEATER TERMINALS IF THERE IS A
PULSATING NOMINAL 115 VAC.

YES

SET METER" ON 50 VAC SCALE.

CHECK "FROM PROBE", TERMINALS AT NO IF THE VOLTAGE IS
PROBE HEATER IF THERE IS A PULSATING CONSTANTLY ON, THEN
NOMINAL 44 VOLTS. THE TRIAC MODULE IN

THE HPS IS SHORTED.

YES

CHECK PROBE ELECTRONICS SETPOINT
HAS BEEN CHANGED ACCORDING TO
APPLICABLE ELECTRONICS PACKAGE IB.

YES

CHECK IF PROBE HEATER VOLTAGE
SELECTION JUMPER JM7 INSTALLED
(REMOVE JMS).

“SIMPSON MODEL 260 OR EQUIVALENT MULTIMETER.

Figure 2-2. HPS Troubleshooting Flowchart, #2
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SYMPTOM

PROBE HEATER STARTS TO HEAT UP AND
THEN LOOSES TEMPERATURE. (MODEL
TC200 ONLY)

CHECK PARAMETER 35 ON TC200. IF THE
NUMBER IS NEGATIVE THEN SOMEWHERE
THE THERMOCOUPLE WIRES ARE REVERSED.

Figure 2-3. HPS Troubleshooting Flowchart, #3
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3-2.

3-3.

SECTION

OVERVIEW. This section describes service and
routine maintenance of the HPS 3000 Heater Power
Supply Field Module. Replacement parts referred to are
available from Rosemount. Refer to Section IV of this
manual for part numbers and ordering information.

3-4.
WARNING

Ingtall all protective equipment covers and
safety ground leads after equipment repair or
service. Failure to install covers and ground
leads could result in seriousinjury or death.
FUSE REPLACEMENT. The heater power supply
mother board (12, Figure 3-1) contains four identical 5
amp fuses. Refer to Table 4-1 for replacement fuse
specifications. To check or replace a fuse, smply
unscrew the top of the fuseholder with a flat head
screwdriver and remove fuse. After checking or
replacing afuse, reinstall fuseholder top.

TRANSFORMER REPLACEMENT.

WARNING |

Install all protective equipment covers and

safety ground leads after equipment repair or

service. Failure to install covers and ground

leads could result in seriousinjury or death.

a.  Turn off power to system.

b. Loosen captive screws retaining HPS cover.
Remove cover.

c. Remove hex nut (25, Figure 3-1) from top of
transformer assembly. Remove retaining plate (24)
and gasket (22).

d. Disconnect transformer harness plug from mother
board.

e. Remove old transformer. Place new transformer in
position and reconnect harness plug as noted in
step d.

f.  Place gasket and retaining plate on transformer.

APPENDIX B

lll. SERVICE AND NORMAL MAINTENANCE

g. Tighten hex nut only enough to firmly hold
transformer in place.

h. Renstal HPS cover.

MOTHER BOARD REPLACEMENT.

EVARNING

Ingall all protective equipment covers and
safety ground leads after equipment repair or
service. Failure to ingtall covers and ground
leads could result in seriousinjury or death.

a  Turn off power to system.

b. Loosen captive screws retaining HPS cover.
Remove cover.

c. Remove hex nut (25, Figure 3-1) from top of
transformer assembly. Remove retaining plate (24)
and gasket (22).

d. Disconnect transformer harness plug from mother
board.

e. Remove screws on either side of termina strip
covers (2). Remove terminal strip covers (4 and 8).

f.  Unplug ribbon cable from the receptacle on the
daughter board (7).

g. Unscrew stand offs on either side of the daughter
board. Remove daughter board (7).

h.  Unscrew four stand offs that supported the daughter
board.

i. Making a note of the location and color of each
wire, disconnect wires from termina strip on

mother board.

j.  Remove four screws (9) holding mother board to
stand offs (10) on subplate (14).

k. Remove mother board (12).

IB-106-300N SERIES
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3-5.

g.

Position new mother board on stand offs and
reinstall screwsremoved instepj.

Reconnect wires to terminal strip in positions noted
instepi.

Reinstall four stand offs removed in step h. Position
daughter board on stand offs and reingtall stand offs
removed in step g.

Plug ribbon cable back into receptacle on daughter
board. Reinstall terminal covers.

Reingtall transformer, tightening hex nut only
enough to hold transformer firmly in position.
Reconnect transformer harness plug to mother
board.

Reinstall HPS cover.

DAUGHTER BOARD REPLACEMENT.

When turning power off at the HPS, also turn
off
electronics. When service on the HPS is
completed, restore power at the HPS and the
associated electronics.

VARNING |

the respective probe at associated

Turn off power to system.

Loosen captive screws retaining HPS  cover.
Remove cover.

Remove screws on either side of termina strip
covers (2, Figure 3-1). Remove termina strip
covers (4 and 8).

Making a note of the location and color of each
wire, disconnect wires from the terminal strip on the
daughter board (7).

Unplug ribbon cable from receptacle on daughter
board.

Unscrew two stand offs from daughter board.
Remove daughter board (7).

Position new daughter board on four stand offs on
mother board. Reinstall the stand offs removed in

step f.

Plug ribbon cable into receptacle on daughter
board.

Reconnect wires to terminal strip in positions noted
in step d. Reinstall termina covers.

Reinstall HPS cover.

LEGEND FOR FIGURE 3-1.

Enclosure Cover
Screw
Lockwasher
Terminal Cover
Stand Off
Lockwasher
Daughter Board
Terminal Cover
Screw

10. Stand Off

11. Hex Nut

12. Mother Board
13. Fuse
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14. Subplate

15. Enclosure Box
16. Lockwasher
17. Stand Off

18. Screw

19. Lockwasher
20. Mounting Plate
21. Screw

22, Gasket

23. Transformer
24. Retaining Plate
25. Hex Nut



NOTE: NOT ALL PARTS SHOWN ARE AVAILABLE
FOR PURCHASE SEPARATELY. FOR LIST OF
AVAILABLE PARTS SEE TABLE 4-1.

Figure 3-1. Heater Power Supply, Exploded View
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SECTION IV. REPLACEMENT PARTS

Table4-1. Replacement Partsfor Heater Power Supply.

FIGURE and INDEX NO.

PART NUMBER

DESCRIPTION

11
11
11
11
11
11
31,13

31,12
31,7

3-1,23
31,23

3D39129G01
3D39129G02
3D39129G03
1U05667G01
1U05667G02
1U05667G03
1L01293H02

3D39080G02
3D39078G01
1IM02961G01
1IM02961G02

Non-Hazardous HPS (120 Vac)
Non-Hazardous HPS (100 Vac)
Non-Hazardous HPS (220, 240 V &c)
Explosion-Proof HPS (120 Vac)
Explosion-Proof HPS (100 Vac)
Explosion-Proof HPS (220, 240 V &)
Fuse, 5A @ 250 Vac, anti-surge, case
Size; 5x 20 mm, type T to IEC127,
Schurter

Mother Board

Daughter Board

Transformer (120, 220, 240 V&)
Transformer (100 Vac)
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