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1. Inledning

1.1. Allméinna rekommendationer
Handboken innehaller den tekniska information som fanns att tiliga vid handbokens tryckning. Eftersom vi ar angeldgna om att hela
tiden forbattra vara produkters kvalitet kan informationen komma att &ndras utan féregaende meddelande.

Var noga med att lasa sa@kerhetsanvisningarna for att undvika alla typer av olyckor och skador pa manniskor och utrustning. De har
anvisningarna ska alltid foljas.

For att du ska fa stdrsta mdjliga utbyte av ditt generatoraggregat och for att det ska halla sa lange som mgjligt ar det viktigt att du
servar det. Serviceintervallen hittar du i underhallstabellerna som féljer med i den har handboken. Om generatoraggregatet anvands
under dammiga eller pa annat satt ogynnsamma férhallanden kan den vara ndédvandigt att forkorta vissa av underhallsintervallen.

Instéllningar och reparationer far bara utféras av personal med ratt fackkunskaper. Vara aterférsaljare har den har kunskapen och kan
svara pa alla dina fragor. De kan ocksa erbjuda reservdelar och andra tjanster och har tillgang till utbildad personal som kan ta hand
om bade férebyggande och avhjalpande underhall eller till och med renovera hela generatoraggregat.

Nar vi skriver héger och vanster pa generatoraggregatet betraktas det bakifran (kylaren sitter framtill).

Obs!: | vissa av anvandar- och underhallsanvisningarna for de motorer som finns till generatoraggregaten beskrivs olika kontrollpaneler
och hur start och avstangning av motorn gar till.

Eftersom vara generatoraggregat ar utrustade med sarskilda kontrollpaneler ska du endast ta hansyn till de uppgifter som finns i
dokumentationen for de kontrollpaneler som finns pa vara aggregat.

Beroende pa tillverkningskriterierna for generatoraggregaten kan vissa motorer vara forsedda med andra elledningar an de som
beskrivs i motordokumentationen.

1.2. Varningar

| den har handboken gors féljande indelning av varningstexterna:

A Omedelbar fara.

Anger en omedelbar fara som kan leda till dédsfall eller allvarliga skador. Om anvisningen fér symbolen inte
foljs kan det fa allvarliga foljder for berérda personers liv och hélsa.

FARA

Mdjlig fara.

Anger en eventuellt farlig situation. Om anvisningen inte foljs foreligger risk for latta person- och
materialskador.

OBS!
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1.3. Symboler med forklaringar
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i 6
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Fara: Obs! i(
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s S o
2 ®
Pabjuden Lyftpunkt for Fara klass 3: Transportskydd, tas ——— —
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generatoraggregat.

Bild 1: Symboler
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1.4. Siakerhetsforeskrifter

| den har handboken finns viktiga anvisningar som maste foljas vid installation och underhall av generatoraggregatet och batterierna.

Om det ar nagonting i den har handboken du inte forstar eller kanner dig osdker pa ar det viktigt att du tar kontakt med narmaste
aterforsaljare som visar och forklarar det du behdver hjalp med for att kunna anvanda utrustningen pa ett riktigt och sakert satt. De
anvisningar som listas har maste alltid foljas for att inte manniskor och utrustning ska skadas. | tillagg till de instruktioner som finns har
maste du alltid félja de lagar och férordningar som galler i det land dar aggregatet anvands.

1.4.1 Allméinna rad

Installation av utrustningen

Om nagon typ av andringar i utrustningen gors under installationen ska den som utfor installationen skapa ett dokument dar dessa
andringar beskrivs.

Anvandning av utrustningen

- Innan na&gon typ av atgard utférs i utrustningen:

» Utse en person som ansvarar for arbetet.

» Den som ansvarar for arbetet ska direkt eller indirekt dvervaka alla ingrepp som sker i utrustningen och kontrollera att
sakerhets- och arbetsanvisningarna foljs.

» Den ansvarige maste lasa och forsta all dokumentation som féljer med utrustningen.

- Information till personalen:

» Paminn regelbundet de som utfor arbetet om de sakerhets- och arbetsanvisningar som galler.
» Kontakta alltid aterférsaljaren om du har fragor angéende utrustningen eller om det finns behov av att utbilda personalen.

» Placera tillverkarens anvisningar sa att anvandarna har tillgang till dem (om mgjligt invid utrustningen).

- Skydd for personal och utrustning:

» Anvand lampliga klader.
» Stainte i narheten av utrustningen nar den ar igang.

» Se till att personer som inte har till uppgift att handha utrustningen haller sig borta fran den. Se aven till att djur inte
kommer i ndrheten av utrustningen. Det géller oavsett om utrustningen ar igang eller inte.

»  Skydda utrustningen fran vatska och ogynnsamma vaderférhallanden.

» Innan du startar utrustningen, satt alltid tillbaka skyddskaporna och stang alla dérrar och luckor.

> Ir:(nan du startar motorn, kontrollera alltid att luftfiltret sitter pa plats och att avgasutsugningssystemen fungerar som det
ska.

» Folj gallande lagar och foreskrifter for anvandning av bransle.

» Det ar absolut férbjudet att anvanda havsvatten och andra elektrolytiska eller fratande dmnen i kylsystemet.

»  Fdlj tillverkarens anvisningar vid justeringar av utrustningen.

» Kontrollera att utrustningen fungerar som den ska.

»  For utrustning pa trailer: dra at handbromsen nar utrustningen kommit pa plats pa uppstallningsplatsen. Vid parkering i

lutning, forsakra dig om att ingen star i trailerns riktning.
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Underhdll av utrustningen

Personalens kvalifikationer:

>

Se till att utrustningen underhalls av personal med ratt utbildning.

Skydd fér personalen:

>

>
>
>

\4

Anvand lampliga kldder och skyddsglaségon.
Ta av dig sadant som kan komma att vara i vagen vid arbetet: klocka, armlank osv.
Satt upp en skylt ovanpa utrustningens reglage dar det framgar att det ar forbjudet att férsdka starta utrustningen.

Koppla alltid ifran batteriet (och koppla i forekommande fall ifrAin den pneumatiska startmotorn) innan du pabdrjar
underhallsarbetet.

Arbeten pa utrustningen ska utforas pa ett fackmassigt satt och med sadana metoder att personalen inte utsatts for fara.
Skyddshandskar maste baras nar lacksokningen utfors.

Kontrollera regelbundet att sdkerhetsanordningarna fungerar som de ska.

Skydd fér utrustningen:

>

>

>

>

Anvand verktyg som ar i gott skick och som &r avsedda fér det arbete som ska utfras. Det &r viktigt att veta hur verktyget
ska anvéandas.

Folj underhallsschemat och de instruktioner som finns dar. Vid dammiga eller pa annat satt ogynnsamma férhallanden
kan den vara nédvandigt att forkorta vissa av underhallsintervallen.

Kontrollera att de reservdelar som monteras pa utrustningen uteslutande kommer fran aterforsaljaren.

Arbeten pa utrustningen ska utféras pa ett fackmassigt satt och med sadana metoder att det inte finns risk for att
utrustningen férsamras.

Ersatt de sédkerhetssymboler som saknas eller har blivit olasliga pa utrustningen.

Obs! Fastskruvarna till skydden framfér de rérliga delarna ar sakerhetsskruvar forsedda med lasbrickor. For att inte riskera att
skada sammanfogningen far elektriska skruvdragare och tryckluftsverktyg inte anvandas till fastskruvarna.

Rengoring av utrustningen:

>
>
>

Torka upp alla spar av olja, bransle eller kylvatska med en ren trasa.
Anvand endast angivna rengdringsmedel.
Rengdringsmetoder och rengdringsprodukter som ar absolut férbjudna:
e bensin eller andra lattantandliga amnen,
e tvallésning som innehaller klor eller ammoniak,

o hdgtryckstvatt.

Ytterligare instruktioner:

>

Ta vid behov kontakt med din aterforsaljare for att fa hjalp med foljande:
e svar pa alla typer av fragor kring utrustningen,
e utbildning av personal,
e den dokumentation som behovs for att utfora underhall,
e reservdelar,

e  atgarder for korrigerande eller forebyggande underhall.
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Uppstallningsplats

- Underhall:
» Rengor regelbundet hela uppstallningsplatsen med lamplig rengéringsutrustning.

» |lokalerna far inte finnas andra brannbara eller farliga @mnen an de som kravs vid arbetet.

- Tilltrade:

> Lat inte utomstaende fa fritt tilltrade, om de inte har sarskilt tillstand.

- Miljéhansyn:
» Tom motoroljan i en darfor avsedd behallare (de som séljer bransle kan ta hand om den anvanda oljan).
» Det ar inte tillatet att branna avfall utomhus.

» Lamna avloppsvatten, avlagringar och avfall till en atervinningsanlaggning.

1.4.2 Instruktioner for att undvika risker forknippade med el

A ELEKTRISK UTRUSTNING - RISK FOR ELSTOT

FARA

- Las noga vad som star pa utrustningens typskylt. Har finns uppgifter om spanning, effekt, strom och frekvens. Kontrollera att
dessa varden stdmmer 6verens med den installation som ska matas.

- Utfor elanslutningarna enligt de foreskrifter och bestdmmelser som galler i det land dar utrustningen ska anvandas.
- Tillkalla behérig elektriker for att utféra sarskilda anslutningar av utrustningen till det befintliga elnatet.

- Sla alltid ifran spanningen vid alla typer av underhalls- och installationsarbeten (utrustningens spanning, batterispanningen
och natspanningen).

- Utfor ledningsdragningen enligt det medféljande kopplingsschema fran tillverkaren.

- Set till att alltid vara torr om hander och fotter nar du arbetar med utrustningen.

- Var mycket noga med att aldrig ta i oskyddade kablar eller frankopplade anslutningar.

- Anvand alltid valisolerade kablar i gott skick och var noga med att inte skada dem. Anslut dem korrekt och permanent.

- Den skyddsutrustning mot elstétar som finns far endast bytas ut mot likadan utrustning (specifikationer och markvarden).
- Anvand endast bdjliga och taliga kablar med gummihdlje enligt IEC 245-4, eller motsvarande kablar.

- Montera alltid pa skyddsplatarna (luckorna) igen nar underhallsarbetet ar avslutat.

Obs! Den elektriska utrustning som medfdljer vid leverans uppfyller kraven i standarden NF C15.100 (Frankrike) eller standarden i de
berérda landerna.
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1.4.3 Instruktioner vid elolycka

Om en elolycka skulle intraffa, folj instruktionerna nedan:

1.

N o o &

Se till att inte komma i direktkontakt med den strémférande ledaren eller med den person som far
strém i sig.

Sld  genast ifran strommen och  tryck in nodstoppet  pa utrustningen.
Obs! Man kan anvénda en yxa for att hugga av den stromforande ledaren. Vidta noggranna
forsiktighetsatgarder for att skydda dig mot den ljusbage som uppstar.

Om det inte gar att gora utrustningen stromlds, knuffa bort den som har rakat ut fér olyckan fran
den stromférande utrustningen med hjalp av en torr bradbit, torra klader eller nagot annat material
som inte leder strém.

Ga inte fram till den olycksdrabbade om det innebar att du sjélv utsatter dig for livsfara.
Kalla pa hjalp.
Om den som har drabbats av olyckan inte andas, pabérja genast konstgjord andning.

Om hjartat har stannat, pabérja hjartkompressioner.

1.4.4 Instruktioner angéende risk for brand, brinnskada och explosion

i?: BRANSLEN/LATTANTANDLIGA AMNEN/TRYCKSATT VATSKA &.ﬁ

- RISK FOR BRANNSKADOR -
- BRANDRISK -
- EXPLOSIONSRISK - (
FARA —

1. Innan du startar utrustningen, se till att det inte finns nagra lattantandliga eller explosiva produkter in narheten (bensin, olja,
trasor osv.).

2. Det ar forbjudet att stalla brannbart material pa delar av utrustningen som blir varma (till exempel pa avgasroret).

3. Undvik att komma i kontakt med delar pa av utrustningen som blir heta (till exempel avgasroret).

4. Anpassa ventilationen sa att utrustningen far ratt kylning.

5. Avvakta tills motorn har stannat och svalnat helt innan du tar bort pluggen till kylaren.

6. Avvakta tills utrustningen har stannat och svalnat helt innan du tacker éver den (om det behéver goéras).

7. Slapp ut trycket ut luft-, olje- och kylkretsarna innan du tar bort eller drar ur ndgon av kontakterna, ledningarna eller de 6vriga
delarna som finns anslutna.

8. Kontrollera att utrustningen star ordentligt pa plats nar den ar igang (i stillastdende lage).

! For att kunna installera utrustningen pa ett fordon eller nagon annan typ av rorlig utrustning maste man férst géra en
forstudie for att ta hansyn till de olika anvandningarna av generatoraggregatet.
OBS!
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Branslen

Oljor

o M 0D~

Batteri

Folj gallande lagar och férordningar som galler fér den utrustning och det bransle du anvander
(bensin, diesel eller gas).

Tanka nar motorn ar avstangd (galler dock inte utrustning som ar forsedd med automatiskt @ ‘
pafyliningssystem).

Det ar férbjudet att roka eller anvanda nagot som kan orsaka lagor eller gnistor nar tanken fylls
pa.

Se till att det finns ett [Ampligt skydd mot brand och explosioner.

Byt ut ledningarna vid behov.

Se till att systemet inte langre ar igang innan du gor ingrepp i det.
Undvik att fa varm olja pa dig.

Avvakta tills motorn har stannat och svalnat helt innan du fyller pa olja.
Satt alltid tillbaka pafyliningspluggen till oljan innan du startar motorn.

Det ar inte tillatet att stryka pa ett tunt lager olja pa utrustningen som rostskydd.

Det ar forbjudet att roka eller anvanda nagot som kan orsaka lagor eller gnistor i narheten av batterierna (detta galler sarskilt
nar batterierna laddas).

Gastillférsel (galler gasdrivha generatoraggregat)

Be gasleverantdren om de tekniska anvisningarna och sakerhetsdatabladen fér LPG eller NG.
Anlita alltid en behdrig specialist vid alla typer av arbeten som ska utféras i en anlaggning med gasdrift.

Arbeten som ror gastillférseln far endast utféras utomhus och i enlighet med géllande bestdmmelser. Omradet maste ligga
langt ifran alla tdnkbara brandkallor och inga manniskor eller djur far vistas dar.

Kontrollera att det inte finns nagra lackor i gastillférselsystemet med hjalp av tvalvatten nar kretsen ar under tryck eller med
hjalp av en lacksokare.

Det ar forbjudet att roka eller anvdnda nagot som kan orsaka lagor eller gnistor nar tanken fylls och i narheten av
generatoraggregatet.
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1.4.5 Instruktioner for att undvika risker forknippade med giftiga imnen

& AVGASER - GIFTIGA AMNEN
- RISK FOR FORGIFTNING -

FARA

Avgaser

Obs!

Forbered ventilationen sa att avgaserna leds ut och inte riskerar att ansamlas.

Folj géllande lagar och férordningar som galler fér den utrustning och det bransle du anvéander
(bensin, diesel eller gas).

Kontrollera med jamna mellanrum avgasutslappet.

Byt ut ledningarna vid behov.

Den koloxid som finns i avgaserna kan vara livsfarlig om koncentrationen blir alltfér hdg i inandningsluften.

Korrosionsskydd i kylvatskan (innehaller alkalier)

Las anvisningarna pa forpackningen.
Forvaras oatkomligt for barn.

Far inte fortaras.

Undvik langvarig eller upprepad hudkontakt.
Undvik alltid kontakt med 6gonen.

Vid kontakt med 6gonen:

1.
2.

Skolj genast med rikligt med vatten i atminstone 15 minuter.

Ta genast kontakt med en lakare.

Vid hudkontakt:

1.
2.

Tvatta med rikligt med tval och mycket vatten.

Ta genast kontakt med en lakare.

Branslen och oljor

Undvik inandning.
Se till att ventilationen ar god.

Anvand ldmplig gasmask.

Batterielektrolyt

Undvik alla former av hud- och 6égonkontakt.
Anvand skyddsglasdgon och ldmpliga skyddsklader och handskar som skyddar mot
starka baser vid hantering av elektrolyten.

Vid sténk i 6gonen:

1.
2.

Skdlj genast med rinnande vatten eller med tioprocentig borsyraldsning.

Ta genast kontakt med en lakare.
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1.4.6 Instruktioner angaende risker vid lasthantering

A VID LASTHANTERING — RISK FOR FALLANDE LAST T&

FARA

1. Anvand anordningar och utrustning for lasthantering anpassad for den typ av utrustning som ska hanteras. Kontrollera att de
har tillrécklig kapacitet for hanteringen.

2. Kontrollera att anordningarna och utrustningen for lasthantering ar i gott skick och fungerar som de ska.

Folj de anvisningar for lasthantering som finns i férevarande dokumentation och de instruktioner som finns pa symbolerna pa
den utrustning som ska hanteras.

4. Ga eller sta aldrig under hangande last.

Obs! De lyftéglor som finns pé utrustningen ar endast anpassade for en forflyttning av sjalva utrustningen. Om det finns
tillaggsutrustning monterad maste man forst undersoka var tyngdpunkten fér den sammansatta utrustningen hamnar och forsakra sig
om att saval utrustningen som dess lyftéglor héller for belastningen.

1.4.7 Instruktioner for att undvika risker forknippade med buller

A HOG LJUDNIVA - RISK FOR HORSELSKADA

FARA

- Du maste anvanda hoérselskydd om du arbetar i ndrheten av generatoraggregatet nar det ar igang.

Obs! Nar det galler generatoraggregat som anvands inomhus beror bullernivan pa installationsforhallandena och darfoér ar det inte
majligt att ange bullernivan i bruksanvisningen. Eftersom den som under en langre tid utséatts for en hog ljudtrycksniva riskerar att
drabbas av bestaende horselskador ar det nédvandigt att efter installationen gora ljudmatningar for att faststélla ljudtrycksnivan och vid
behov vidta nédvandiga forebyggande atgarder.
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2. Allméint

2.1. Beskrivning av aggregatet

| Oversikt

Bild 2: Allmant om generatoraggregatet

1 Kontrollpanel 4 Skyddsgaller
2 Batteribrytare 5 Motor
3 Hal for truckgafflar 6 Startbatterier
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Energy Solutions Provider

Bild 3: Allmant om generatoraggregatet (forts.)

—_

Dragstang 4 | Lyftogla
2 Atkomstlucka for underhall Luftfilter
V_entll for extern bransletillforsel 6 Generator
(tillval)

[$)]
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Styr- och kontrollsystem

Bild 4: Allmant om generatoraggregatet (styr- och kontrollsystem)

1 Kontrollpanel 4 | Tidrdknare
2 Nodstopp 5 Kretsbrytare
3 Frontpanel for uttag 6 Kopplingsplint

Obs! Aggregatet pa bilden ar utrustat med TELYS-panel.
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2.2. Tekniska specifikationer

| Serieftyp av aggregat | RENTAL POWER / R550C3

[ Vikt och matt

| Mé&tt med tank for I&ngvarig kérning |

Omfang I xb x h:
- - 5000 mm x 1611 mm x 2600 mm

- —
T - Vikt:
- .
D
g e Skyddskapa:

| s | .
A \ M3228-DW

vid 1 m: 76 dB(A)
osakerhet: 0,70

<
«

A
v

[ Kapacitet |
Max. stromvarde ™) )}
- ESP PRP
Spéanning Hz Fas Effektfaktor (A) KW/KVA KW/KVA
400/230 50 3 0,8 794 440/550 400/500

(1) ESP: Emergency Stand by Power, varierande belastning under en begransad tid. Sammanlagt upp till 200 h per ar enligt ISO 8528-
1, ingen dverlastbarhet for denna effekt.

(2) PRP: Prime Running Power, kontinuerlig uteffekt med varierande last enligt
IS0 8528-1, en dverlast med 10 % under en timmer per 12 timmar, enligt ISO 3046-1.

— Anvandningsvillkor:

Luftintagstemperatur ESP/PRP 40 °C, hojd dver havet 1 000 m, relativ luftfuktighet 60 %.

Uppgifter om motorn

Tillverkare/modell VOLVO TAD1651GE
Typ Turbo, luft-luft
Cylinderfordelning 6 XI
Cylindervolym 16,121
Varvtal 1 500 varv/min
Max. ESP/PRP vid nominellt varvtal 484 / 441 kW
Typ av styrning Elektrisk
Bransleférbrukning

110 % (ESP) 112,60 I/h
100 % av huvudeffekten 101,50 I/h

75 % av huvudeffekten 78,80 I/h

50 % av huvudeffekten 54,40 I/h
Brénsle

Typ av bransle Diesel

Volym hos brénsletank for langvarig kdrning 14811
Smdrjning

Oljevolym med filter 48|

Lagsta oljetryck 0,70 bar
Nominellt oljetryck 6 bar
Oljeférbrukning (100 % last) 0,100 I/h
Oljetragets volym 421

Typ av smérjmedel Genlub
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Kylning

Motorvolym med kylare 60|

Flaktens effekt 11 kW

Typ av kylmedel Gencool
Termostat 82-92 °C
Utslapp

HC 0,135 g/kW-hr
(6]6) 3,49 g/kW-hr
NoX 0,77 g/kW-hr

Uppgifter om generatorn

e Uppfyller standard NEMA MG21,
UTE NF C51.111, VDE 0530, BS 4999, CEI 34.1 och CSA

e Generatorn ar skyddad mot kortslutningar
e VVakuumimpregnering, epoxiskyddad lindning, kapslingsklass

IP23
Typ AT02450T
Antal faser 3
Effektfaktor (cos Phi) 0,8
Antal poler 4
Magnetiseringssystem AREP
Spanningsregulator R450
Antal lager 1
Koppling Direkt
Kontrollpanel(er)
TELYS
° Standardspecifikationer:
— Voltmeter, amperemeter, frekvensmatare
B teLvs Larm och fel:

=)

Oljetryck, vattentemperatur, startar inte, évervarv, min/max
generator, min/max batterispanning, nédstopp
Motorparametrar:

Timraknare, oljetryck, vattentemperatur, bransleniva,
motorvarvtal, batterispanning
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2.3.Identifiering av generatoraggregat

v

Generatoraggregatet och de delar som ingar i aggregatet identifieras med hjalp av typskyltar.

De exakta reglerna for hur huvuddelarna (motor, generator m.m.) identifieras beskrivs i den tillverkarspecifika dokumentation som finns

som bilagor i denna bruksanvisning.

6 12

\

10 21

7 3

14 16 }7

PRESSION ACOUSTIQUE / SOUND PRESSURE

GROWPE ELHCTROGENE / GENERATING SET,
PLAQUE CONSTRUCTEUR / MANUFACTURER PLATE -
o /

im 7m 15m

s EEIKHIGE

MT20 dB(A) 60 HZ m

PUISSANCE ACOUSTIQUE /| SOUND POWER
EC 2000/14

(€

Amgaiant

Alttm)

1)) Lwa

13 5

91- dB

18

1 - Generatoraggregat
2 - Tillverkarens marke
3 - Modell

4 - Serienummer

5 - Tillverkningsar

8528-1

PRP: Prime Running Power

ESP: Emergency Stand by Power
7 - Effektfaktor

markeffekten

6 - Markeffekt (kVA och kW) enligt standarden ISO

8 - Max. hojd éver havet pa uppstallningsplatsen for

9 - Max. omgivningstemperatur fér markeffekten (°C)
10 - Markfrekvens (Hz)

11 - Generatoraggregatets varvtal (varv/min)

12- Markspanning (V)

13 - Markstrom (A)

14 - Vikt (kg)

15 - CE-mérkning

16 - Markning enligt icke-EG-standard (t.ex.
GOSSTANDART)

17 - Ljudtryck
18 - Ljudeffektniva

Bild 5: Exempel pa typskylt pa generatoraggregat

171217




v

2.4.Uppsamling av vitskor

Vatskor som eventuellt rinner ur generatoraggregatet (bransle, olja, kylvatska, regn- eller kondensvatten) samlas upp i en
uppsamlingstank.

Uppsamlingstankarna rymmer 110 % av alla de vatskor som finns i aggregatet.

Bild 6: Uppsamlingstank for vatskor

Aggregatet ar utrustat med ett visuellt nivalarm fér uppsamlingstanken.

Men det ar anda viktigt att regelbundet kontrollera att inte vatska (bransle, olja, kylvatska, regn- eller kondensvatten) har samlats i
uppsamlingstankarna. Toém vid behov tankarna via avtappningséppningen.

v' OBS!: Tém aldrig ut vatskorna pa marken, utan samla upp dem i lampligt karl.
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2.5.Brinslen, smorjmedel och kylvitskor

Alla specifikationer (produkternas karakteristika) finns i de underhallsanvisningar for motorer och generatorer som medféljer denna
handbok.

Vi specificerar ocksa de branslen, smérjmedel och kylvatskor som ndmns i kapitlet "Specifikationer”.

2.5.1 Brinslespecifikationer

Allmanna kvalitetskrav

Branslekvaliteten &r avgérande for att motorn ska fungera. Branslekvaliteten inverkar saval pd motorns tekniska egenskaper, sasom
livslangd, avgiven effekt och branslefdrbrukning, som méjligheten att folja de utslappsgranser som myndigheterna har satt upp. Endast
de branslen som uppfyller gallande bestammelser och nationella och internationella standarder far anvandas. Kontakta din
bréansleleverantor for att fa mer information om egenskaperna hos det dieselbransle som finns tillgangligt.

Exempel pa krav och standarder:

EN 590 Europastandard for bilbransle — bransle till dieselmotorer — krav och forséksmetoder
ASTM D 975 1-D och 2-D American Society for Testing and Materials: l1agstakrav i USA och Kanada
JIS KK 2204 Japanese Industrial Standards: japanska industristandarder

Efterlevnad av utsldppsgranser

Vid de matningar som gjordes i samband med den certifiering som intygar att utslappsgranserna efterlevs anvandes branslen som ar
godkanda enligt de standarder som anges nedan.

Kéldtalighet

Vid laga temperaturer kan dieselbranslets fluiditet bli otillrdcklig pa grund av paraffinutféllningar. For att undvika problem till exempel
med igensatta filter, ar det viktigt att du valjer ett dieselbransle med tillrackligt goda vinteregenskaper.

Vilka krav som stélls i olika geografiska omraden och vid olika tidpunkter pa aret (sommar/vinter) finns angivet i de nationella lagarna
och foreskrifterna pa omradet. Oljebolagen maste alltid vara noga med att tillhandahalla bransle som har ratt egenskaper utifran den
aktuella arstiden. | regel tillsatter man @mnen till dieseln som gor att den kan anvandas vid kyla i det omrade dar den saljs.

De tillsatser som gors till branslet maste foélja motortillverkarnas rekommendationer och de smérjande egenskaper som kravs for att
insprutningssystemet ska fungera far inte paverkas. Det ar battre att anvanda bransle dar tillsatserna gjordes redan pa raffinaderiet
istallet for senare i lagringstanken.
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Dieselbranslets egenskaper

Det bransle som anvands ska bland annat ha féljande egenskaper:

Svavelinnehall

Svavelhalten maste folja de utslappsbestdmmelser som géller dér generatoraggregatet
anvands.

For USA och lander som tillampar EPA-regler

Anvand endast Ultra Low Sulfur Diesel (ULSD) med en svavelhalt pa hogst 15 mg/kg for
motorer som ar godkanda enligt Interim Tier 4 eller Tier 4.

For EU-lander
Enligt direktiv 2009/30/EG, som har tillkommit for att begrénsa Iuftféroreningarna, maste

mobila maskiner som inte ar avsedda att anvandas fér vagtransporter drivas med diesel med
ett mycket lagt svavelinnehall pa 10 mg/kg.

| Frankrike har detta inneburit att man skapat ett sarskilt dieselbréansle "GNR”, for den har
typen av maskiner. Den maximala svavelhalten i detta &r 10 mg/kg. Medlemslanderna far dock
tillata att den har typen av dieselbranslen har en svavelhalt pa upp till 20 mg/kg vid den
slutliga distributionen till slutanvandarna. Langvarig férvaring (langre 8n sex manader) av den
har typen av diesel ar inte att rekommendera.

Viskositet
densitet

och

Viskositeten och densiteten har direkt betydelse for motorns prestanda (effekt och
bransleférbrukning), utslapp och livslangd. Lag viskositet och densitet medfor 1agre motoreffekt
och o6kad bransleférbrukning.  Alltfor  hdég densitet och  viskositet férsamrar
bransleinsprutningssystemets funktion och livslangd rejalt.

For att uppna basta mojliga tekniska och miljomassiga prestanda ska branslets viskositet och
densitet 6verensstimma med de specifikationer som finns i anvisningarna fran tillverkarna av
de olika motortyper som finns i vara generatoraggregat.

Smorjférmaga (eller

For att skydda bransleinsprutningssystemet mot onddigt slitage maste branslet ha tillracklig
smorjformaga (se anvisningar fran tillverkare av de olika motortyper som finns i vara

smorjkapacitet) generatoraggregat).
Cetanindex ar ett matt pa dieselbranslets tandvillighet. Cetanindex har betydelse for utslapp,
Cetanindex kallstartsegenskaper och motorbuller. Lagsta varde for cetanindex enligt de tekniska kraven ar
45.
Det far inte finnas nagot vatten i bransle och bransletank. Vatten leder till 6kad korrosion och
Okat slitage pd motorns delar, sarskilt pa bransleinsprutningssystemet. Dessutom gor vatten
Vatten och | att bakterier och svamp lattare vaxer till i tanken, vilket kan leda till att branslefiltret blir

féroreningar

igensatt. Branslet far inte innehalla nagon typ av rester. Organiska fororeningar (bakterier,
svamp och liknande) kan satta igen branslefiltret. Oorganiska fororeningar i branslet (t.ex.
damm och sand) kan goéra stor skada pa insprutningsutrustningen.
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2.5.2 Smorjmedelsspecifikationer

For att motorn ska fungera bra maste man valja olja utifran vad den ska anvandas till. Férutom att den ska smérja har oljan ocksa till
uppgift att:

- kyla vissa delar,

- skydda de delar som ar av metall mot korrosion,

- forbattra tatningen mellan kolvar, kolvringar och cylindrar,
- fora bort féroreningar (sa att de hamnar i filtret).

| dieselmotorer bér man anvanda smérjolja av riktigt god kvalitet. | tabellen nedan har vi listat rekommenderad olja efter
motortillverkare.

Motor
Méarke Typ Marke Typ
Cummins Alla GenPARTS GENLUB TDX 15W40
John Deere John Deere PLUS-50
John Deere Alla
GenPARTS GENLUB TDX 15W40
MTU Alla GenPARTS GENLUB TDX 15W40
Mitsubishi Alla GenPARTS GENLUB TDX 15W40
Diesel GenPARTS GENLUB TDX 15W40
Perkins
Gas MOBIL PEGASUS 705
Volvo Alla GenPARTS GENLUB TDX 15W40
Doosan Alla GenPARTS GENLUB TDX 15W40
Lombardini Al GenPARTS GENLUB TDX 15W40
a
Kohler eller Kohler eller Kohler 5W40, beroende pa motormodell

Viskositet

Viskositeten ar ett matt pa en vatskas inre friktion. Viskositeten hos motorolja uttrycks i tva typer av SAE-klasser (Society of Automotive
Engineers). En for kyla och en fér varme. SAE-klass som matts i kyla betecknas med ett W efter siffran pa klassen.

Den forsta klasstypen betecknar den dynamiska viskositeten vid kyla, det vill sdga férmégan att starta motorn och satta igang
oliepumpen (och dédrmed snabbt smérja de olika delarna). Ju Iagre siffran ar, desto mer lattflytande &r oljan.

Den andra klasstypen aterger den kinematiska viskositeten vid varme. Ju hogre siffran ar, desto tjockare blir oljefilmen vid varme (det
gynnar skydd och tatning). Ju lagre siffran ar, desto mer minskar friktionen vid varme (det ar bra for att spara bransle).

For att motorn ska vara skyddad redan nar den startas ar valet av viskositetsklass vid kyla mycket viktig. Den mest lattflytande oljan
forser motorn med olja snabbast. Nar man véljer olja ska man ta hansyn till den omgivande temperaturen. Se tabellen nedan.

°c M) M °F
+ 40 -+104
+ 35 + 95
+ 30 + 85
8
+ 20 z & e + 68
ul |E :
+10 s 2 © + 50
+ 5 < g —+ 41
0 + 32
= 9= —+ 23
-10 +14
16 75 7S
-20 - 4
‘e o
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Specifikationer fér oljan GENLUB TDX 15W40

Egenskaper
Oljan GENLUB TDX mineralbaserad multigradeolja 15W40 som motsvarar specifikationerna ACEA E3 och API CG-4.

ACEA E3: en olja med mycket stabil viskositet, anpassad for utékade oljebytesintervall och kravande driftférhallanden.
API CG-4: en olja som ar sarskilt effektiv nar det galler att tillgodose utslappskrav.
ACEA = Association des Constructeurs Européens d’Automobiles, Branschorganisationen fér europeiska biltillverkare

API = American Petroleum Institute

Karakteristika

Karakteristika Enheter SAE-klass 15W-40
Densitet vid 15 °C kg/m® 883
Kinematisk viskositet vid 100 °C mm?/s (cSt) 14
Viskositetsindex - 130
Flytpunkt °C -27°
Flampunkt °C >200
TBN* mgKOH/g 9,7

Typiska varden, endast avsedda som vagledning
*TBN (Totalt basnummer — alkalitetsgrad): gor det mdjligt att kontrollera oljans alkaliska reserver enligt standarden ASTMD 2896. Det

gor det mojligt att fa en uppfattning om hur lange produkten kan anvandas och kontrollera smérjmedlets formaga att neutralisera oljans
surhet, som annars far metallen i den del som smdorjs att korrodera.
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2.5.3 Kylvitskespecifikationer

Motorns interna kylsystem gor att den kan arbeta vid en exakt temperatur.

Tabellen innehaller en lista éver rekommenderade kylvatskor fér de olika motorerna.

Motor
Marke Typ Marke Typ
Mitsubishi LLC
Mitsubishi Alla

GenPARTS GENCOOL PC -26
MTU Alla GenPARTS GENCOOL PC -26
John Deere Alla GenPARTS GENCOOL PC -26
Volvo Alla GenPARTS GENCOOL PC -26
Doosan Alla GenPARTS GENCOOL PC -26

Specifikationer for kylvatskan GENCOOL PC -26

Egenskaper

Kylvatskan GENCOOL PC -26 ar en fardigblandad kylvatska med goda skyddsegenskaper som innehaller ett frysskyddsmedel som &r

godkant av de flesta tillverkarna (antifryskoncentrat Power Cooling).

Den har féljande egenskaper:

- Forstarkt korrosionsskydd: forbattrar kylsystemets effektivitet och livslangd.
- Sarskilt for hoga temperaturer: framjar varmevaxling.
- Langvarigt skydd: mot éverhettning och korrosion vid anvandning under tuffa férhallanden.

- Kompatibel med den ursprungliga kylvatskan (men vi rekommenderar att du tdmmer kylsystemet helt nar du byter kylvatska).

Karakteristika

Karakteristika Enheter Specifikationer
Densitet vid 20 °C kg/m® 1053 + 3
pH pH 7,5 1ill 8,5
Alkalinitet ml 210
Kokpunkt °C 10512
Fryspunkt °C -26 2

Typiska varden, endast avsedda som vagledning
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3. Transportera utrustningen

3.1. Varningar pa transporten

Det ar forbjudet att starta generatoraggregatet nar det transporteras.

OBS!

3.2.Forbered transporten

Gor alltid féljande forberedelser innan transport:

Sténg utloppsventilen till oljepafyliningstanken.
Fyll oljepafyliningstanken med olja.
Fyll olja i oljetraget.

Fyll pa bransle i lagringstanken.

S

Kontrollera att batterierna sitter pa plats och ar pafyllda med elektrolyt.

3.3. Vigtransport

3.3.1 Generatoraggregat med och utan kipa

Vid végtransport av generatoraggregat maste bestimmelserna i de lander som berdrs av transporten foljas.

Nar generatoraggregatet ska transporteras pa vag, tank alltid pa att:

1. Téacka dver 6ppna generatoraggregat med plast.

2. Valja transportutrustning (trailer, semitrailer) som passar for denna typ av utrustning och som dels klarar belastningen, dels
har ratt typ av transportsakringar.

Sanka ner och rikta in generatoraggregatet pa transportmaterialets botten.
4. Surra fast generatoraggregaten vid transportmaterialet.

Valja en resvag dar transporten kan ske pa vagar som ar i sa gott skicka att generatoraggregatet inte skadas.
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3.3.2 Generatoraggregat pa trailer

3.3.2.1. Koppla till och fran trailern

Stodhjul for trailer

e e . av typen
Stodhju:;g‘ra:‘raller av M3128
och
I\/|301C2h6 M3129
M3127

Innan du kopplar till trailern, kontrollera kopplingsanordningen pa dragfordonet — den maste passa exakt for trailern.

!

OBS!

Att dra ett trailer med en anordning som inte ar anpassad (dragkrok, elkablar, lina osv.) kan leda till allvarliga
olyckor.
Kontrollera ocksa:

v' Att det inte finns nagra antydningar till sprickor eller allvarligt slitage pa kopplingsanordningen.

v' Att bromssystemet fungerar som det ska.
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Koppla till trailer utrustat med dragdgla

1. Kor intill dragfordonet eller dra trailern fram till kopplingspunkten och :

Med stddhjulet i marken, satt stabilisatorn (1) i det dvre laget:
» Lossa stabilisatorfastet (2) med spaken.
» Dra ut stabilisatorn sa langt det gar.

» Dra at stabilisatorfastet (2) med spaken.

Ta vid behov bort hjulkilarna och l1agg dem at sidan.

2. Anvand veven pa styrhjulet (stédhjulet) for att placera trailern parallellt med marken.

3. Placera dragdglan ovanfor dragfordonets draganordning:

Efter denna instéllning ska trailern fortfarande vara parallell med marken.

OBS!

Justera eventuellt draganordningens hdjd med hjalp av stddhjulet for att mojliggéra tillkoppling

4. Koppla pa dragbglan pa draganordningen:

5. Lasa stodhjulet i bogseringslage:

Ta bort draganordningens lassprint (3),

Lossa muttern med spaken (4),

Anvand handtaget pa det justerbara draget for att placera dragdéglan pa draganordningen,
Skruva pa muttern for att lasa draget,

Satt tillbaka lassprinten i draget.

Sank trailern genom att lyfta stddhjulet fran marken med hjalp av veven (5).

Stddhjulet far aldrig i bogseringslage:
- Vara i vagen for katastrofbromsvajern,

OBS!

- Klamma elkablarna.

Trailer av typen M3126/M3127 Trailer av typen M3128/M3129
For stodhjulet bakat. - Draur lassprinten ur lagessparren (8).
Hoj stodhjulet igen med veven (5) i sparen pa roret | -  Dra ur lagessparren (8).

(6).

Lossa rorfastet (7) med spaken.

- Placera stddhjulet i bogseringsléage.

- Satt lagessparren (8) pa plats.

ra ut roret sa langt det gar - Sétt lassprinten pa plats i lagessparren (8).

Dra at rorfastet (7) med spaken.

- Hissa med hjalp av veven upp stodhjulet sa langt det gar
och vinkelratt mot draganordningen.

(—%
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6. Fast katastrofbromsvajern i dragfordonets kopplingsplat.

Exempel pa hur vajern kan goras fast

Om dragdglan inte sitter fast ordentligt pa dragkroken lossnar trailern fran dragfordonet. Katastrofbromsvajern
drar da at parkeringsbromsen (som da fungerar som nédbroms).

For att den har anordningen ska fungera fullt ut galler det att katastrofbromsvajern:
- INTE &r lindad runt stédhjulet eftersom det hindrar nédbromsningsfunktionen,
- INTE ar varken strackt eller blockerad eftersom det kan goéra att ndédbromsen aktiveras under
OBS! bogseringen,
- HAR en sa rak strackning som mdjligt och inte hindras nadgonstans pa vagen,
- AR tillrackligt lang for att det ska vara mojligt att svanga med trailern.

7. Anslut elkabeln som forser ljus, korriktningsvisare m.m. med strém till uttaget pa dragfordonet.
8. Lossa parkeringsbromsen:
- Ta vid behov bort hjulkilarna och lagg dem at sidan,
- Gor samtidigt foljande pa parkeringsbromsen:
» Tryck pa upplasningsknappen (9),
» FOor ner handtaget (10) hela vagen.

271217




Koppla fran trailer utrustad med dragdgla
1. Forhindra att trailern kommer i rorelse:

- Placera kilar under hjulen,
- Dra at parkeringsbromsen:
» Dra upp spaken pa parkeringsbromsen (10) hela vagen.
2. Koppla ifrén elkabeln som forser ljus, korriktningsvisare m.m. med strém fran uttaget pa dragfordonet.
3. Taloss katastrofbromsvajern fran dragfordonet.
4. Ta loss dragdglan:
Trailer av typen M3126/M3127 Trailer av typen M3128/M3129

- Veva ur stédhjulet ur skarorna pa réret (6) med hjalp | -  Dra ur lassprinten ur lagessparren (8) till stodhjulet.
av veven (5).

- Draur lagessparren (8).

) Lossa rorfastet (7) med spaken. - Placera stodhjulet i Iagsta laget.
- For ner roéret tills stddhjulet kommer i kontakt med spe 1 N .
marken. - Satt lagessparren (8) pa plats.

- Satt tillbaka lassprinten lagessparren.

- Dra at rorfastet (7) med spaken.

- Veva ner stodhjulet pad marken.

(—%

- Stdd lasten med stddhjulet:
» Veva ner stodhjulet,
» Nar du ar saker pa att hela vikten vilar pa stédhjulet (draganordningen hdjs), koppla ifran trailern fran fordonet.
5. Sétt stabilisatorn (1) pa plats:
- Lossa stabilisatorfastet (2) med spaken.
- Sank stabilisatorn sa att den kommer i kontakt med marken,

- Dra at stabilisatorfastet (2) med spaken.
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3.3.2.2.

Kontroll infér bogsering

OBS!

Innan trailern anvands for férsta gadngen maste du kontrollera att hjulbultarna ar &tdragna.

Innan du pabdrjar bogseringen, kontrollera foljande:

Att hjulen ar atdragna,

Att dragkroken ar last,

Att dacken har ratt tryck,

Att bromsljus och blinkrar fungerar,

Att alla luckor pa aggregatet ar stédngda,

Att handbromsen inte ar dragen,

Att styrrullar och stabilisatorer fram och bak ar upphissade och lasta,
Att katastrofbromsvajern sitter pa plats.

DACKTRYCK | BAR
145R13 2,2 185R14C 4,5
155/70R13 25 195R14C 4,5
185/70R13 2,5 | 215R14C 4,5
175R14C 4,5 | 215/75R14C 4,5
ATDRAGNINGSMOMENT FOR
HJULEN
Axel 10 60 Nm
Axel 14 och 16 120 Nm
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3.3.2.3. Drift
Kérhastigheten maste anpassas efter vagens skick och trailerns beteende.

Hogsta hastighet pa vag: 140 km/h.

Nar man kor snabbt blir dacken varma. Det ar darfor viktigt att stanna da och da for att kontrollera dacken. Om de blir fér varma kan
dacken explodera, med en allvarlig olycka som foljd. Nar du backar, glém inte att Iasa paskjutsbromsen.

' Var sarskilt noga med att hjulmuttrarna pa nya fordon ar ordentligt atdragna.

° Under de forsta kilometerna blir nav och bromstrummor varma och det leder fill att hjulens

atdragningsmoment minskar. Darfér ar det nddvandigt att kontrollera atdragningsmomentet var 10:e
kilometer tills det inte lAngre minskar.

|
OBS! Du maste dock fortfarande kontrollera atdragningsmomentet infor varje bogsering.

Belysning och skyltning

Vid fard pa vag kravs varningsljus. Varningsljus och reflexer maste folja trafikbestdmmelserna i det aktuella landet.

N . Reflexer fram (vita)
Rdéda bakljus

+ korriktningsvisare
+ bromsljus

Reflexer bak
(réd triangel)

Reflexer pa sidorna (orange)

Bild 7: Exempel pa fransk skyltning
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3.4.Jarnvagstransport

3.4.1 Generatoraggregat med och utan kapa
Vi jarnvagstransport av generatoraggregat galler de sarskilda bestammelserna foér jarnvagstransport.
Nar generatoraggregatet ska transporteras pa jarnvag, tank alltid pa att:

1. Téacka dver 6ppna generatoraggregat med plast.

2. Valja transportmaterial som passar fér denna typ av utrustning och som dels klarar belastningen, dels har ratt typ av
transportsakringar.

3.5.Sjotransport

3.5.1 Generatoraggregat med och utan kiapa
Transporten maste ske enligt bestdmmelserna for sjotransport. Generatoraggregatet maste transporteras i sjécontainer.
Nar generatoraggregatet ska transporteras med bat, tank alltid pa att:

1. Valja transportmaterial som passar for denna typ av utrustning och som dels klarar belastningen, dels har ratt typ av
transportsakringar.

2. Vid "less than container load”, valj en transportlada av SEl-typ.

3.6.Flygtransport

Vi flygtransport av containrar géller de séarskilda bestdmmelserna for flygtransport.

FN har klassat generatoraggregat som *farligt gods” med UN-nummer 3166 — klass 9 — "Engine, internal combustion (flammable liquid
powered)”.

Vid flygtransport av generatoraggregat ska flygforetaget alltid meddelas i férvag och blankett MOD3909 ska fyllas i.

Vid flygtransport, tank alltid pa att:

1. Valja transportmaterial som passar for denna typ av utrustning och som dels klarar belastningen, dels har ratt typ av
transportsakringar.

2. Forpacka alltid elskapen i lada SEI 4 C (heltackande vattentat).
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4. Installation — elanslutningar
4.1.Lasta av generatoraggregatet

4.1.1 Vilja uppstillningsplats
Nar du valjer uppstallningsplats fér generatoraggregatet maste du ténka pa foljande:
- hur langt det ar till elcentralen,
- de oldgenheter som bullret fran aggregatet orsakar,

- bransletillférseln,

avledning av avgaser,

bullrets och avgasernas riktning.

minst 1 m
<
8 7
—
Felaktigt utslapp och ventilation Underlaget ar for ojamnt eller for mjukt
Aggregatet star fel
:’nsmo' ’
-
- am
A - Rental
> < St
<------- >
Det gar inte att 6ppna luckorna i kdpan Det gar inte att fylla pa bransle

Bild 8: Exempel pa problem som kan uppsta
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4.1.2 Sékerhet vid avlastning

P Var alltid noga med att Iasa och félja sdkerhetsanvisningarna infér avlastningen

OBS!

— Lyftutrustning och lyftmaterial maste vara anpassade efter det arbete som ska utféras och efter aggregatets vikt. Vikten star
angiven pa generatoraggregatets typskylt.

— Lyftstroppen maste vara korrekt placerad i den mittersta lyftoglan. Alternativt maste truckens gafflar vara korrekt placerade i darfér
avsedda haligheter pa aggregatet.

— Underlaget maste utan problem klara av aggregatets och lyftanordningens sammanlagda vikt (placera annars ut tillrackligt tjocka
plankor i en stabil formation).

— Stall ner aggregatet sa nara den plats dar det ska anvandas eller transporteras ifran. Se till att aggregatet star fritt och ar latt att
komma &t.

Exempel pa utrustning:
v lyftkran,

lyftstropp,
lyftok,
sakringsdglor,

schackel,

AN NN NN

gaffeltruck.

4.1.3 Avlastning av generatoraggregatet

' Innan du lastar av eller flyttar aggregatet, kontrollera alltid att den lyftanordning du anvander klarar av den vikt
L som star angiven pa generatoraggregatets typskylt.
OBS!

4.1.3.1. Lyftstropp

1.  Gor fast lyftanordningens lyftstropp i lyftdglan pa generatoraggregatet (1). Du kommer at den genom att ga upp pa det fotsteg
som finns for detta andamal.

Strack stroppen nagot.

Forsakra dig om att stroppen sitter fast ordentligt och att hela lasten ar stabil.
Lyft forsiktigt upp generatoraggregatet.

For aggregatet mot uppstallningsplatsen och stabilisera det.

Sank forsiktigt ner generatoraggregatet samtidigt som du fortsatter att rikta in det.

N o g e N

Lat stroppen slakna och lossa den sedan.
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4.1.3.2. Gaffeltruck
Stall in avstandet mellan truckens gafflar sa att de passar i uttagen pa generatoraggregatet.
Placera truckens gafflar i uttagen (2).

1
2
3. HG&j och forflytta forsiktigt generatoraggregatet.
4

Placera generatoraggregatet pa uppstaliningsplatsen.

Bild 9: Lyft- och forflyttningspunkter

4.1.4 Flytta generatoraggregatet

Se alltid till att du har tillgang till ratt utrustning nar generatoraggregatet ska flyttas (lyftstropp, gaffeltruck m.m.) och att du vet var
flyttutrustningen sitter pa generatoraggregatet:

- Lyftégla (1),
- Hal for gafflar (2),
- Dragstanger (3).
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4.2. Ansluta generatoraggregatet

4.2.1 Sammanfattning av att ansluta aggregatet
Det har schemat gor att du latt kan fa en dverblick 6ver de olika stegen i en korrekt anslutning av generatoraggregatet.

Schema for jordforbindelse

A 4

Ta reda pa vilken typ av jordfelsbrytare som finns
monterad pa aggregatet

Fast jordfelsbrytare

30 mA

A\ 4

300 mA

\ 4

v
y Valet "EDF-tillamning”, endast i
TT Frankrike

Stallbar jordfelsbrytare

Stall in generatoraggregatets
jordfelsbrytare

30 mA

A 4

300 mA

A 4

Ingen atgard kravs,
grupperna ar utrustade med
personskydd

Forse gruppen/grupperna
med jordfelsbrytare pa
30 mA

Ingen atgard kravs,
grupperna ar utrustade med
personskydd

Forse gruppen/grupperna
med jordfelsbrytare pa
30 mA

\ 4

Ansluta generatoraggregatet till jordtag

A 4

Anslut generatoraggregatet till anldggningen
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4.2.2 Skydda ménniskor och utrustning

4.2.2.1. Kopplingsschema for jordningssystem

Elinstallationens jordningsschema (tidigare jordledarsystem) anger hur generatoraggregat och forbrukare ar anslutna till jord.

Vara generatoraggregat tillverkas for att fungera med TT-koppling (i Frankrike &r det &ven mdjligt att valja EDF-tillampning).

4.2.2.2. Kopplingsschema for TT-koppling

Enligt TT-kopplingen maste installationen utféras sa att det i borjan finns en jordfelsbrytare som automatiskt bryter strommen och
skyddar manniskor fran att skadas (dessutom ska varje grupp foérses med en jordfelsbrytare pa 30 mA).

Ph 1

Ph2

Ph3

PE

(R

Jordforbindelse till
Neutral till jord jord
T T

Neutralens jordtag Jordférbindelsens jordtag

7

Utrustning

Bild 10: Kopplingsschema for TT-jordningssystem

Generatorns neutralledare ar férbunden med jorden, jorduttagen pa den utrustning som matas har egna jordanslutningar.
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4.2.2.3. Installera jordfelsbrytare

Foér personskydd i det TT-kopplade systemet ar generatoraggregatet utrustat med jordfelsbrytare. Den kan vara fast (Vigi-modul) eller
stallbar (Resys) beroende pa vilket alternativ man har valt.
e Om generatoraggregatets jordfelsbrytare ar fast och har en utlésningsstrom pa 30 mA finns ett fullgott personskydd.

e Om generatoraggregatets jordfelsbrytare &r fast och har en utlésningsstrém pa 300 mA &ar det nddvandigt att i bérjan av varje
forbrukarkrets montera en jordfelsbrytare med en utlésningsstréom pa 30 mA.

e Om en stallbar jordfelsbrytare anvands maste den ha en hdgre felstrom an de efterfoljande jordfelsbrytarna for grupperna. Pa sa vis
paverkas inte de felfria kretsarna vid fel i en av grupperna (se nasta punkt angaende installning av jordfelsbrytaren).

Exempel:
Generatoraggregat
>
03A | Aggregatets jordfelsbrytare
(300 !
mA) 77T D
T
|
|
|
Jordfelsbrytare Jordfelsbrytare Jordfelsbrytare :
0,03 A -——— Grupp 1 0,03 A -——— Grupp 2 0,03 A -——=- Grupp 3 |
30 mA ! 30mA ! 30mA ! I
|

Risk for elstot.

Generatoraggregatets differentialrela stalls pa fabrik in for att I6sa ut vid 0,03 A (30 mA) med omedelbar utlésning
(0s).

Att andra jordfelsbrytarens installningar kan leda till att manniskor utsatts for livsfara. Det sker pa anvandarens
ansvar och far endast goéra av den som har fackmassiga kunskaper.

Om installningen andras maste aterstallning till originalinstallningarna goras efter anvandandet.
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4.2.2.4. Stélla in aggregatets jordfelsbrytare

Instéllningen av generatoraggregatets jordfelsbrytare med hjélp av ett differentialreld som sitter monterat i narheten av kontrollpanelen
(av typ A/AC eller B beroende pa generatoraggregatet). Tva instaliningar maste goéras i forhallande till gruppernas jordfelsbrytare:

- Utldésningsstrommen: generatoraggregatets differentialrela maste ha en tre ganger sa hog utlésningsstrom som
differentialrelaerna pa grupperna.
- Fordrojning: generatoraggregatets differentialreld maste ha en langre fordréjning &n differentialrelderna pa grupperna.

- Differentialreld av typen A/AC:

» Anvéandning:
Differentialrela som fungerar vid:

e sinusformade jordfelsstrommar, vaxelstrém,

e jordfelstrdommar, pulserande likstrém,

e jordfelsstrommar, pulserande likstrém med en kontinuerlig komponent pa 0,006 A med eller utan fasvinkelstyrning,
oberoende av polaritet.

» Installning:

1. Stall in potentiometern for utldsningsstrom
(1) pa 0,03 A (30 mA) med en skruvmejsel.

X Tt i B
[ ]
| I (a) W-m Al
- =]
it =
| Delay ) o
0. D8 1

07

2. Stall in potentiometern for fordrjning (2) pa
0 s (omedelbar) med en skruvmejsel.

@)

3. Testa jordfelsbrytaren genom att trycka pa

testknappen (3). Potentiometer for instalining av

fordrojning

()

Potentiometer for installning
av utlédsningsstrom

(1)

Testknapp
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- Differentialreld, typ B:

» Anvandning:
Differentialreld som fungerar vid:

e samma tillfallen som typ A,

e sinusformade felstrommar upp till 1 000 Hz,

. sinusformade felstrdommar dverlagrade pa ren likstrom,

e pulserande likstrém 6verlagrad pa ren likstrém,

e felstrommar som kan komma fran likriktarkretsar, det vill sdga halvvagslikriktare for trefas, helvagslikriktare for trefas,
med eller utan fasvinkelstyrning, oberoende av polaritet.

> Presentation:

- A

0OeE—°

1. Visning med flytande kristaller.

2. Knapp TEST: Start av sjalvtest eller bladdring
uppat i menyerna.

* 99,9
REOCOMEC  MSTLE LD

3. Knapp RESET: Nollstalining eller bladdring
nedat i menyerna.

4. Knapp MENU: Aktivering av meny eller
godkanna.

5. Kontrollampor AL1 och AL2: Tands nar ett
forinstallt tréskelvarde fér larm 1 eller 2
Overskrids. Blinkar vid fel pa anslutning till toroid.
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» Instéllning:
STEG 1: Konfiguration, tryck pad "MENU” (> 1,5 s)
STEG 2:
"AL”: Troskelvarde (11 och 12) "t": Tidsférdrojning (t1 och t2)
H be Standardliige Standardlige
; . >
L . -
=L e [oe—| 93.
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=1 :_ oo e e
i 3" Sl  Svarsviirde IAn2 o Svarsfordrojning
| . i - "] : w ;‘
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¥ i JU - s Ny
. [ ' A a ﬂs - )
I v B u -
- Ingen dndring - ®a
! : | Verkstill @ Nt Ingen dndring
— p—-— Ap Verkstall
S s! T ‘ Svarsvirde IAn1 ' '
.o l Ty Svarsfordréjning
L ' N: loe K2
LES ' 3 Ny
«-  Ingen iindri ) & sNC: oo
ngen indring $ * 'US -
——  Verkstill S
L] v
" . Hysteres - Ingen édndring
'l O - ) - Verkstiill ,
e o= y ‘
L —
' | & Ny Startfordréjning
nA mA 5 05; -~ nS L
< ¥ “ v a- |- | u
. ® s T a5 -
I '
- Ingen findring . N e Ny
n Verkstill -] - < ﬂs - )t
L Y
. r. 0 Tillbalfa till - Ingen dndring
. ESL o menylige
\ LS Verkstill
e ' r_
tryck pa tryck pa
O knappen < 0,5s knappen > 1 5s
Risk for elstot.
Generatoraggregatets differentialrela stalls pa fabrik in for att I6sa ut vid 0,03 A (30 mA) med omedelbar utlésning
(0s).
Att andra jordfelsbrytarens installningar kan leda till att manniskor utsatts for livsfara. Det sker pa anvandarens
ansvar och far endast géra av den som har fackmassiga kunskaper.
FARA Om instéllningen &ndras maste aterstélining till originalinstallningarna géras efter anvandandet.
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4.2.2.5. Ansluta generatoraggregatet till jordtag

A\

FARA

RISK FOR ELSTOT.
Anslut alltid generatoraggregatet till jord innan det anvands. Det finns inget skydd mot elstétar forran

anslutning till jord har upprattats.
Innan du utfér nagon typ av arbete pa aggregatet, koppla alltid loss kablarna till

startbatteriet/startbatterierna, bérja med kabeln till minuspolen (-) eller anvand en batteribrytare.

1. Oppna luckan till kraftdelen (1) och dérefter atkomstluckan
till kabelgenomféringen och kopplingsplinten (2).

2. Anslut jordledaren (medféljer) till jordterminalen (3) pa

NZ

generatoraggregatets kopplingsplint. : N3] R> | S2
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3. Kontrollera att jordspettet har ratt 1angd utifran jordtypen
och justera vid behov spettets langd.

OBS!

Den utrustning som medfdljer ar inte
avsedd for obevuxen stenig mark, torr
sand eller berg.

4.  Kor ner jordspettet i marken och anslut jordkabeln.

Obs! | USA (se National Electrical Code NFPA-70),

Jordtyp

Jordspettets
langd (i meter)

Fet akermark, kompakt fuktig
fyliningsjord

Mager akermark, grus, grov
fyliningsjord

Obevuxen stenig mark, torr
sand, berg

4 eller4 x1

Jordkabel

mark

1 meter

anvand en koppartrdd med en area pa minst 13,3 mm2
(eller som mest AWG 6) ansluten till generatoraggregatets jord och ett jordspett i galvaniserat stal som fors vertikalt hela vagen ner i
marken. Jordspettet ska vara minst 2,5 m (varav minst 1 m ska vara nedkérd i marken).
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4.2.3 Gora anslutningarna

4.2.3.1. Anslutningar — allmént

Vid installation ar det viktigt att alltid félja de bestdammelser och standarder som galler och som baseras pa den internationella
standarden IEC 60364 (i Sverige Elinstallationsreglerna (SS 4364000)).

Valet av kabelarea och antal kablar i installationen beror pa kabeltyp och pa de féreskrifter som géller i respektive land. Valet av
anslutningskablar ska alltid folja den internationella standarden IEC 60364-5-52 (Low-voltage electrical installations - Part 5-52:
Selection and erection of electrical equipment - Wiring systems).

4.2.3.2. Valja kraftkablar
Sa har réknar du ut hur stor kabelarea anslutningskablarna maste ha:
- Se efter vilken markstrom som anges pa generatoraggregatets typskylt.
- Valj den sakring i tabellen nedan vars markstrom ligger ndrmast éver den markstrém som anges pa generatoraggregatets

typskylt.
- Valj motsvarande kabelarea.

Trefas
Tilldtet spanningsfall = 5 % / Fler- eller entradsledare vid noggrannhet 4X...(1) / Kabeltyp PVC 70 °C (till exempel HO7RNF) /

Omgivande temperatur = 30 °C.

. . Kabeloversikt
Strombrytarkaliber - - -
(A) 0 till 50 m 51 till 100 m 101 till 150 m
mm?AWG* mm?AWG* mm?AWG*

10 1,5/14 2,5/12 4/10

16 2,5/12 4/10 6/9

20 2,512 4/10 6/9

25 4/10 6/9 10/7

32 6/9 6/9 10/7

40 10/7 10/7 16/5

50 10/7 10/7 16/5

63 16/5 16/5 25/3

80 25/3 25/3 35/2

100 35/2 35/2 4X(1X50)/ 0

125 (1) 4X(1X50)/ 0 4X(1X50) /0 4X(1X70)/ 2/0

160 (1) 4X(1X70)/ 2/0 4X(1X70)/ 2/0 4X(1X95) / 4/0

250 (1) 4X(1X95) / 4/0 4X(1X150) / 2350 MCM 4X(1X150) / 2350 MCM

400 (1) 4X(1X185) / 0400 MCM 4X(1X185) / 0400 MCM 4X(1X185) / 0400 MCM

630 (1) 4X(2X1X150) / 2x 2350 MCM 4X(2X1X150) / 2x 2350 MCM 4X(2X1X150) / 2x 2350
MCM

Enfas

Tillatet spanningsfall = 5 % / Flertradsledare / Kabeltyp PVC 70 °C (till exempel HO7RNF) / Omgivande temperatur = 30 °C.

, _ Kabeléversikt
Strombrytarkaliver 0till 50 m 51100 m 101 il 150 m
mm?AWG* mm?AWG* mm?AWG*

10 4710 1077 1077
16 619 1077 16/5
20 1077 16/5 25/3
25 1077 16/5 25/3
32 1077 25/3 3572
40 16/5 3512 50/0
50 16/5 3512 50/0
63 25/3 50/0 70/ 210
80 3512 5000 95/ 40
100 35/2 70/ 210 95 /4/0
125 50/0 95/ 4/0 120/ 2250 MCM

*AWG. American Wire Gauge, amerikansk standard for elkablar.
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4.2.3.3. Ansluta generatoraggregatet till installationen

A\

FARA

RISK FOR ELSTOT.
Anslut alltid generatoraggregatet till jord innan det anvéands. Det finns inget skydd mot elstotar forran

anslutning till jord har uppréattats.
Innan du utfér négon typ av arbete pa& aggregatet, koppla alltid loss kablarna till

startbatteriet/startbatterierna, bérja med kabeln till minuspolen (-) eller anvand en batteribrytare.

1. Oppna

2. Lossa de bada fastskruvarna (3) i vardera sida pa luckan
till kabelgenomféringen och skjut sedan ner den.

3. Draigenom ledarna genom kabelgenomf&ringen.

luckan till kraftdelen (1) och darefter
atkomstluckan till kabelgenomfdringen och
kopplingsplinten (2).

NZ RZ

S2
N2 R2 S2

Elkablar
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4. Anslut ledarna till faserna (N/LO-L1-L2-L3 eller N2-R2-S2-T2)
med hjalp av kabelskor (4).

4
5. Skjut tillbaka luckan till kabelgenomféringen pa aggregatet sa
att den ligger mot anslutningskablarna och dra at de bada
fastskruvarna. Stang atkomstluckan till kraftdelen igen.
6. Anslut ledarna till den installation som ska matas och var noga
med att fas- och neutralledare stimmer éverens.
Vara generatoraggregat kopplas pa fabrik
' med konventionell fasfoljd. Att fasfoliden ar
- densamma pa generatoraggregat och
forbrukare kan du kontrollera med hjalp av en
OBS! fasfoljdsmatare (medfoljer inte).
NLO L1 L2 L3
eller eller eller eller
N2 R2Z s2 T2
Installation som ska matas
(t.ex. mandverpanel, elcentral,
anlaggning osv.)
' For att minska risken for fallolyckor till foljd av foremal pa marken, rekommenderar vi att ventilationskanaler och
° kablar hangs upp. Var noga med att skydda kablar som ligger pa marken genom att tacka éver dem eller gréva ner
dem.
OBS!
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4.2.3.4. Ansluta generatoraggregatets batteri(er)

OBS!

Se alltid till att batteriets och laddarens poler stdmmer Overens. Byt aldrig plats pa batteriernas plus- och
minuspoler nar du satter dit batterierna. En sadan véaxling kan medféra allvarliga skador pa den elektriska
utrustningen.

Anslut batteriet:
1. Anslut férst den réda kabeln (+) till batteriets pluspol.
2. Anslut sedan den svarta kabeln (-) till batteriets minuspol.

Koppla ifran batteriet:
1. Bdrja med att ta loss den svarta kabeln (-)
2. Ta sedan loss den réda kabeln (+).

4.2.4 Overspiinning

Generatoraggregaten ar inte utrustade med skyddsutrustning mot dverspanningar som uppstar pa grund av atmosfariska urladdningar
eller i samband med arbeten pa aggregatet.

Foretaget tar inget ansvar for skador som har uppkommit till foljd av detta.

Det kan dock vara att rekommendera att installera en éverspanningsavledare, aven om det ar viktigt att vara medveten om att den inte
alltid ger ett fullstandigt skydd.

5. Driftséiittning

5.1.Varningar angiende driftséiittning

De allménna kontrollerna i de har kapitlet ar till for att underlatta generatoraggregatets driftsattning. De
maste anpassas eller kompletteras for att passa de faktiska forhallandena vid driftsattningen.

De atgarder som beskrivs kraver sarskild utbildning.

OBS!

Dessa atgarder far darfor endast utféras av personal med ratt kvalifikationer.

5.2.Kontrollera installationen av generatoraggregatet

- Kontrollera generatoraggregatets placering (om underlaget ar stabilt, om aggregatet ar ordentligt fast, ar latt att komma at,
I6sningar for ventilation och avgaser osv.)

- Kontrollera elanslutningarna:

» jordanslutning,

anslutningarna till styrenheten,

>
» anslutningarna till kraftenheten,
>

laddningssystemet for startbatterier (sort och spanning) om generatoraggregatet har ett sadant.
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5.3.Forbereda korning av generatoraggregatet

Se till att 1ara dig kommandon som &r bra att kunna vid anvandning av generatoraggregatet.
L&s och kontrollera att du férstar "anvandarmenyerna” pa kontrollpanelen.

Skaffa dig en uppfattning om generatoraggregatets underhallsschema.

Lar dig hur generatoraggregatet fungerar utan eller vid fér 1&g belastning.

Skaffa dig en uppfattning om de olika vatskornas egenskaper (bransle, smorjmedel och kylvatska).

5.4.Kontrollera generatoraggregatet innan start

Kontrollera att pluggar, stdngningsanordningar och skyddande klisterremsor har tagits bort.

Kontrollera att de fuktabsorberande pasarna har tagits bort fran eldelarna (mandverpanel, generator osv.).
Kontrollera generatorns isolering Se generatorns underhallshandbok.

Kontrollera Se motorns underhallshandbok:

» kylvatskeniva,

» oljeniva,

» bransleniva.

Oppna oljepafyliningsventilen (om det finns en sadan pa generatoraggregatet).

Kontrollera startbatteriet/startbatterierna (anslutning och laddning) Se avsnittet "Startbatterier”.

Kontrollera laddningssystemet for startbatterier (om generatoraggregatet har ett sadant).

5.5.Kontrollera generatoraggregatet efter start
Startprov

Kontrollera sakerhetsfunktionerna (nédstopp, oljetryck, kylvatsketemperatur osv.).
Kontrollera de mekaniska parametrarna:

» motorparametrar (oljetryck, kylvatsketemperatur),

» inga ovanliga vibrationer,

» inga ovanliga oljud,

» inga lackor.

Kontrollera elparametrarna:

» spanning, frekvens, stromvarde,

» fasfoljd.

lastprov

Kontrollera de mekaniska parametrarna:

» motorparametrar (oljetryck, kylvatsketemperatur),
» inga ovanliga vibrationer,

» inga ovanliga oljud,

» inga lackor.

Kontrollera elparametrarna:

» spanning, frekvens, stromvarde,

» fasfoljd.
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6. Anvindning av generatoraggregatet

6.1. Dagliga kontroller
Allman kontroll av motor och motorrum

Gor en okularbesiktning av motorn och motorrummet innan du startar motorn och efter att du har stédngt av motorn.
Kontrollera:
» att det inte Iacker olja, bransle eller kylvatska nagonstans,
» att skruvarna ar ordentligt atdragna

» och att remmarna ar i gott skick och har ratt spanning.

\
i~

OBS!

Rester av bransle, olja eller smorjfett pa motorn eller i motorrummet utgér alltid en brandrisk och ska darfor torkas av
sa fort de upptacks.

OBS!

Om du upptacker att det lacker olja, bransle eller kylvatska maste du genast ta reda pa var lackan sitter och
omedelbart atgarda den innan du startar motorn.

OBS!

Tvatta aldrig motorn och dvrig utrustning med hdgtryckstvatt.

Kontroll av luftfilter

Ett igensatt luftfilter utgdr ett stort hinder for insugsluften och forsamrar motorns luftforsérjning.

OBS!

Om |uftfiltret ar forsett med en ventil fér dammborttagning (A),
tryck pa spetsen for att tomma ur partiklar och damm som har
samlat sig i filtret.

Kontrollera luftfiltrets igensattningsindikator (B). Om indikatorn
ar rod, rengor luftfiltret.
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Kontroll av oljeniva och pafyllning av olja

Kontrollera varje dag motorns oljeniva innan aggregatet startas for dagen.
Kontrollera att nivan ligger mellan markeringarna MAX. och MIN. pa oljematstickan.
Fyll vid behov pa olja genom pafyliningséppningen pa motorn.

Innan du kontrollerar nivan pa nytt, avvakta nagra minuter sa att oljan hinner
rinna ner i traget.

Y V VYV

Fyll aldrig olja dver MAX-nivan.
Anvand bara olja av den kvalitet som rekommenderas.

OBS!

e Kontroll av kylvatskeniva

A Oppna inte pafyliningspluggen nér motorn ar varm, utom i nédfall. Det finns risk for att het &nga eller vatska sprutar
upp ur karlet.

FARA

H Den kylvatska du fyller pA maste ha exakt samma blandning som den som finns i kylsystemet.

OBS!

> Oppna endast pafyliningspluggen (1). Oppna inte évertryckslocket (2).

» Kontrollera att kylvatskenivan ligger 6ver MIN-markeringen pa expansionskarlet.

» Fyll vid behov pa med kylvatska sa att nivan ligger mellan markeringarna MAX och
MIN. Fyll pa langsamt sa att luften slipper ut.
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6.2. Aggregat med TELYS-kontrollpanel

6.2.1 Oversikt 6ver panelen

6.2.1.1. Oversikt d6ver kontrollpanelens framsida

v
v
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Bild 11: Oversikt dver kontrollpanelens framsida

Nodstopp for att stdnga av generatoraggregatet nar det finns risk for skada pa personer eller utrustning.
Nyckelbrytare att satta pa och stdnga av modulen.

Sakring for kretskort.

Ratt for att bladdra mellan och ga in pa menyer och skarmbilder. Du bekraftar dina val genom att trycka pa ratten.
Stopp-knapp for att stdnga av generatoraggregatet med en knapptryckning.

Start-knapp for att starta generatoraggregatet med en knapptryckning.

Indikatorlampor som visar att modulen ar pa och om det finns larm eller fel.

Plats for USB-portar.

Fastskruvar.

10 LCD-skarm fér visning av fel- och larmmeddelanden, driftldgen, samt elektriska och mekaniska varden.
11 ESC-knapp: backa till féregaende val och RESET-funktion for aterstéllning av standardinstallning.

12 MENU-knapp for atkomst till menyerna.

13 Belysning fér nddstopp.

O©CoOoO~NOOUOITD WNPE
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Bild 12: Lampdversikt

En tédnd lampa betyder:

1
2
3

Ett larm har utldsts (gul, blinkar).
Ett fel har uppstatt (réd, blinkar).
Modulen &r igang (gron, fast sken).

Bild 13: Oversikt éver USB-portar

Anslutning for USB-minne (HOST): filéverféring mellan USB-minne och TELYS och omvant.
Anslutning for mikrodator (DEVICE):

» filéverféring mellan PC och TELYS och omvant,

» stromforsorjning for basmodulen.

Skyddslucka.
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6.2.1.2. Beskrivning av skdrmen
Skarmen &r bakgrundsbelyst om ingen kontrastinstélining behdvs. Den hér skdrmen &r indelad i fyra zoner.
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! J SERIAL No.: 08030010000 !
1 1 SOFTWARE: 5.3.5 1
1 | NOMINAL VOLTAGE: 400V 1
I I FREQUENCY: 50Hz I
| I >> I NOMINAL KW: 320kW |
| | EARTH SYSTEM: TNS |
: | I :
| 1 |
I ! 0!
L e - m = — = = = e e e e e e e e e e e == = 4
Bild 14: Skarmoversikt (exempel)
O zon 1: i den har zonen visas information om generatoraggregatets drift,
® Zon 2: i den har zonen visas symboler for de storheter som mats, samt larm- och felsymboler,
© Zon 3: i den har zonen visas de uppmatta vardena for de storheter som mats tillsammans med motsvarande matenhet,
O Zon 4: i den har zonen visas meddelanden som hér samman med aggregatets funktion och med menyerna.

Obs! visningen av uppmatta varden, larm och fel, liksom av meddelanden och menyer som hér samman med generatoraggregatets
drift skiljer sig at och beror pa det aktuella aggregatets utrustning. Det kan alltsd hénda att vissa av de skarmbilder som visas har inte
forekommer pa ditt aggregat.
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6.2.1.3.
Symboler i zon 1

Beskrivning av symbolernai zon 1

Symboler Visning Forutséttning
] Fast TELYS i manuellt 1age (MANU)
\_? Blinkar Under fem sekunder vid dvergang fran
Lage "MANU” automatlége till manuellt lage
Fast TELYS i automatlage (AUTO)
AL]TO . Under fem sekunder vid 6vergang fran
Blinkar manuellt Iage till automatlage
Lage "AUTO” g 9
Blinkar Aggregatet haller pa att starta
Fast Aggregatet har startat
Fast Aggregatet stabiliserat (spanning och

frekvens)

Blinkar (betecknar en standig rorelse
fran vanster till hdger)

Gruppen matar férbrukare

Fast

Forbrukare matas

Anvands inte

Fast

Synkronisering
Blinkar

Aggregatet synkroniserat eller
Fast .

ihopkopplat
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6.2.14.
Larm- och felsymboler i zon 2

6V

Beskrivning av symbolernai zon 2

Nar TELYS startas visas alla symbolerna i den har zonen.

Visad information

Visning av bransleniva

Larm/fel
lag bransleniva

.

Larm/fel
hdg bransleniva

s

Visning av kylvatskeniva och kylvatskans temperatur

Larm Larm Fel < Larm < | Larm Fel
Fel lag héq nivé Fel hog @ forvarmning
niva < 9 temperatur saknas <
Batteri
-
| |

Min. I-|-|—|-|-I + Max. + Batteriladdning

batterispanni ‘ I I batterispanning I I sindikator
ng (blinkar) I | I “‘ I (blinkar) I “‘ I (rullar)

Indik

ator for oljetryck/indikator for oljetemperatur

Larm/Fel oljetryck

b L |

Larm/Fel hog
eller lag
oljeniva

[«
I
i<

Larm/Fel hog
eller lag
oljetemperatur

)

Nodstopp

Fel nédstopp

Overladdning eller kortslutning

Overspanningsskyddet har 16st ut pa grund av éverladdning

>

eller kortslutning

Motorvarvtal

For lagt varvtal

For hogt varvtal

Startfel
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6.2.1.5.

Beskrivning av symbolernai zon 3

Symboler i zon 3

Nar TELYS startas visas alla symbolerna i de har zonerna. Symbolerna nedan ar endast exempel.

Avstangt aggregat

Visning av oljetemperatur (enhet beroende pa

Skarmnr Symboler Visad information
-\ LA -/ Visning av bransleniva
1 Ly :
. . . Visning av kylvatsketemperatur H6g temperatur
@H l l c (HT) (enhet beroende pa menyinstallning)
Visning av batterispanning
* o2 U
— c -l - v
ll:l c
1L

i

menyinstallning)

Generatoraggregatet startar eller aggregatet har startat eller avstdngning av aggregatet pagar

Visning av oljetemperatur (enhet beroende pa

Skérmnr Symboler Visad information
6 E EI EI RP’V Visning av motorvarvtal
. Visning av kylvatsketemperatur Hog temperatur
@H Li Fi c (enhet beroende p& menyinstallining)
P2 -
-
’® . . Visning av oljetryck (enhet beroende pa installning)
l‘ | BAR
L |

of

menyinstallning)

Aggregatet har startat

Skarmnr Symboler Visad information
i\ H ﬂ 7 Visning av bransleniva
P3 '-‘ u ? L/ Visning av generatorns huvudspanning
Standards
karm vid U
drift k Visning av total aktiv effekt
5 u? }'b Visning av generatorns frekvens
q u q Visning av generatorns huvudspénning U12
(¥4
I.I u 3 U Visning av generatorns huvudspanning U23
P4 ¢

403
ale H

Visning av generatorns huvudspanning U31

Visning av generatorns frekvens
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Skarmnr Symboler Visad information
E 3 3 Visning av generatorns fasspanning V1
E E 3 3 U Visning av generatorns fasspanning V2
P5
3 E 3 3 Visning av generatorns fasspanning V3
5 u? ’-b Visning av generatorns frekvens
? 3 n Visning av generatorns huvudspanning U12
4
? I l 5 L/ Visning av generatorns fasspanning V2
P6
‘l ' | 5 Visning av generatorns fasspanning V1
5 EE ’.k Visning av generatorns frekvens
? a u V Visning av generatorns fasspanning V1
P7
u A Visning av generatorstrémvarde, fas 1
5 ue ’-tz Visning av generatorns frekvens
u Visning av generatorstromvarde, fas 1
I
a n /’ Visning av generatorstromvarde, fas 2
P8
3 Visning av generatorstromvarde, fas 3
N ﬂ Visning av generatorstromvarde, neutral
n I‘ U Visning av total aktiv effekt
a k Visning av total reaktiv effekt
vo
P9
I(W’ Visning av total skenbar effekt
+ 03¢
ik PrF Visning av total effektfaktor (induktiv eller kapacitiv)
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Skarmnr Symboler Visad information
B ﬂu 7 Visning av bransleniva
P10 -
m l"IE V Visning av batterispanning
?u/q Visning av batteriets amperemeter
a n , L/ Visning av total reaktiv effekt
- < ar
il . o
11 "i i:.l Ll L/ Visning av generatorns huvudspanning U12
3 ia I‘U Visning av total aktiv effekt
5 ﬂ i HZ Visning av generatorns frekvens

Visningsordning for skarmbilder utifran nattyp, aggregatet igang.

Typ av nat
Visningsordning 3P+N 3P 2P+N 1P+N
P3 om aggregatet P3 om aggregatet P3 om aggregatet P3 om aggregatet
ar igang ar igang ar igang ar igang
1 P11 om aggregatet P11 om P11 om aggregatet | P11 om aggregatet
ar ihopkopplat aggregatet ar ar ihopkopplat ar ihopkopplat
ihopkopplat
2 P4 P4 P6 P7
3 P5 P8 P8 P9
4 P8 P9 P9 P2
5 P9 P2 P2 P10
6 P2 P10 P10
7 P10

Du bladdrar mellan olika skarmbilder med hjalp av ratten.
Nar du vrider ratten medurs bladdras skarmarna uppat och vice versa.
Skarmbilderna bildar en slinga.
Till exempel: | ett 3P+N-nat efter skdrm 7 skram 1 och omvant.

6.2.1.6.

Visning av meddelanden i zon 4

| den grafiska zonen (zon 4) kan bland annat driftmeddelanden fér generatoraggregatet visas. Foljande meddelanden visas:

Uppstart av TELYS

Skarmnr Skarm Visad information
G1 Uppstart av TELYS nar enheten sétts pa eller nar en
konfiguration laddas
SERIAL No.: 08030010000 Generatoraggregatets serienummer
SOFTWARE: 6.1.0 TELYS programvaruversion
NOMINAL VOLTAGE: 400V Generatorns markspanning
FREQUENCY: 50Hz Generatorns markfrekvens
G2 - )
NOMINAL KW: 320kW Nominell aktiv effekt
EARTH SYSTEM: TNS Jordledarsystem
I_——‘ Stapel som anger hur lange visningen pa skarmen
pagar
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Avstangt generatoraggregat

Skarmnr Skérm Visad information
MANUAL
OPERATION
G3 Press START Driftlage — aggregat i manuellt lage redo for start
to start Datum och tid (beroende pa vald instéllning)
24/08/2005 13:12
AUTOMATIC
OPERATION
G4 IMPORTANT Driftidge — aggregat i automatlage redo for start
IMMEDIATE START-UP Datum och tid (beroende pa vald instéllning)
POSSIBLE
24/08/2005 13:12
IMPORTANT
Driftage — aggregat i automatlage med
AUTOMATIC starting programmerad start
G5 19min30 Nedrakning med foérdrojning efter stréomavbrott eller
EJP-férvarning (endast i Frankrike)
Datum och tid (beroende pa vald instélining)
24/08/2005 13:12
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Generatoraggregatet startar

Skarmnr Sk&rm Visad information
G6 STARTING Driftfas — aggregatet startar
IN PROGRESS Datum och tid (beroende pa vald instélining)
24/08/2005 13:12
AIR PREHEATING
Driftfas — férvarmning av luft infor start
G7 Nedrakning av aterstaende tid for férvarmning av luft
Datum och tid (beroende pa vald installning)
10sec
24/08/2005 13:12
Generatoraggregatet har startat
Skérmnr Skérm Visad information
AVAILABLE POWER
o Driftfas — aggregatet igang — stabil spanning och
G8 75% frekvens
Standardskarm [ I Tillganglig effekt
Datum och tid (beroende pa vald instélining)
24/08/2005 13:12
AUTOMATIC STOP Driftldge — aggregatet i automatlage
IN PROGRESS Kraftforsorjningsenheten oppnas (automatisk
kretsbrytare eller omkopplare for kraftkalla som styrs
G9 LOAD SUPPRESSION av TELYS) . o
1min30 Nedréakning av foérdrdjning sektoratergang eller
fordréjning vid lastprov
Datum och tid (beroende pa vald instélining)
24/08/2005 13:12

59/217




Skarmnr Skarm Visad information
AUTOMATIC STOP Driftlage — aggregatet i automatlage
IN PROGRESS Kylning av aggregatet pagar
Nedrakning av férdréjningen nedstanging av motor
G10 COOLING (kylning) eller uppskjuten avstangning
1min30 (vattentemperatur) eller uppskjuten avstangning
min overladdning eller férdréjning startprov
Datum och tid (beroende pa vald installning)
24/08/2005 13:14
COUPLING Driftlage — aggregatet i automatlage
G-10/1 IN PROGRESS Synkronisering av aggregatet till elnatet eller till ett
annat aggregat
Datum och tid (beroende pa vald installning)
24/08/2005 13:14
POWER TRANSFER
Grid Generating set Driftlage — aggregatet i automatlage
G-10/2 =\ ' Overforing av effekt fran aggregatet till elnatet
ﬁ @ Datum och tid (beroende pa vald installning)
< < < 2 <<
24/08/2005 13:16
POWER TRANSFER
Grid Generating set Driftidge — aggregatet i automatiage
G-10/3 Overforing av effekt fran elnatet till aggregatet

L)
ﬁ}}}}})

24/08/2005

13:16

Datum och tid (beroende pa vald installning)
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Generatoraggregatet stangs av

24/08/2005

13:16

Skarmnr Sk&rm Visad information
G 11 STOPPAGE Avstangning av aggregatet pagar
IN PROGRESS Datum och tid (beroende pa vald instélining)

Andring av driftldge (6évergang fran manuellt I13ge till autoldge vid automatisk startbegiran)

IMPORTANT
Immediate start

OK Esc

Skarmnr Skarm Visad information
AUTOMATIC
start demand
Do you want to switch
G 12 to AUTO mode? Driftlage — aggregatet i manuellt 1age

Automatisk startbegaran

Begaran om avstangning av generatoraggregatet pa grund av att ett fel

har uppstatt eller ndgon har tryckt pa STOP i automatlaget

Skarmnr Skarm Visad information
MAN mode
activated
Drifttige - aggregatet koérs i automatldge
c1a Do you want to switch S‘ggﬁegatet i:lgdér;g)d 4 | I
) arningsmeddelande vid évergang till manuellt lage
to AUTOMATIC mode pa grund av att STOP har tryckts in eller ett fel har
uppstatt
OK Esc
The "51 Hz" offset
must be applied to Driftfas — aggregatet igang — stabil spanning och
G 131 all of the power plant's frekvens
gensets Varningsmeddelande om offsetinstalining pa alla
centralens generatoraggregat
Esc
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6.2.2 Start

A Kontrollera att generatoraggregatets kretsbrytare ar 6ppen.

Fara

© Anslut generatoraggregatets batteri.
@® Vrid forsiktigt nyckelbrytaren till ON-laget, indikatorlampan ON tands (om lampan inte téands, kontrollera sdkringen och byt den
vid behov).

© Testa larm- och fellamporna (meny 15 — TESTER LAMPES (TESTA LAMPOR)).
1 ACTIONS

— s ——
11 MANUAL <> AUTO
12 CONTROL LOAD
13 TEST GENERATING SET
14 PROGRAMS

15 TEST LAMPS

Go OK Esc

O Tryck flera ganger pa Esc for att komma tillbaka till féljande startmeny.

OPERATION
MANUAL
Press START
to start
24/08/2005 13:12
(5] - Kontrollera I,T._.!:1
batterispanningen. [

O Tryck pa START:

o e ——
AVAILABLE POWER
AIR PREHEATING
START-UP 100.0%
IN PROGRESS
10 seconds
24/08/2005 13:12 24/08/2005 13:12 24/08/2005 13:12
Den har symbolen visas.
= om motorn &r utrustad med ett Obs! Antalet automatiska
luftférvarmningssystem startar  startforsok i rad ar begransat till tre. OK
motorn med en instéllningsbar
férdrojning (aktivering av  Den héar symbolen blinkar. . ) .
Iuftfdrvarmningen). Den har informationen visas.
= om motorn inte &r utrustad med @
luftférvarmningssystem eller om @ Varvtal
fordrojningen for luftférvarmning FaY
ar till anda startar motorn (en ()] | Vattentemperatur

cykel med tre startforsok inleds). r-@-q Oljetryck

@g Oljetemperatur

Skydd
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6.2.3 Stopp

© Oppna kretsbrytaren.

> Férhand. ELLER » genom att ga in pa meny 12 "PILOTER CHARGE”

(kontrollera belastning).
Féljande visning férsvinner (matningen upphoér).
> > > > > I . ' ‘l
® Tryck pa STOP-knappen.

© Den har skarmbilden visas och aggregatet stangs av.

OFF
IN PROGRESS

24/08/2005 13:12

O stang av TELYS genom att langsamt och forsiktigt vrida nyckeln till "OFF”.

6.2.4 Fel och larm

6.2.4.1. Visning av larm och fel

Visning av larm och fel gar till pa féljande vis:

@ Larm

Alla larm leder till:

> att den gula lampan som indikerar "allmant larm” j

borjar blinka.

| kombination med denna lampa

» borjar en symbol blinka pa LCD-skarmen for att visa » visas ett meddelande pa displayen (exempel).
vilket system larmet galler och, i férekommande fall,
tilhérande indikation FAULT
(exempel).
ALARM

Low Fuel Level
25/12/05 15:30

OK=HELP
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@  Fel

Alla fel leder till:

> att generatoraggregatet stdngs av: omedelbar avstangning eller med fordrdjning (vattentemperatur och
overladdning eller kortslutning).

> att den réda lampan som signalerar "allmant fel”
bérjar blinka.

| kombination med denna lampa

» borjar en symbol blinka pa LCD-skarmen for att visa » visas ett meddelande pa displayen (exempel).
vilket system felet galler och, i forekommande fall
tilhdrande indikation ’ ’ FAULT
(exempel).
FAULT
I “ Oil Pressure
25/12/05 15:30

OK=HELP

Fel gar fore larm. Larmen och felen visas i fallande ordning (fran nyast till aldst).

6.2.4.2. Uppkomst av larm eller fel

Nar ett larm eller ett fel uppstar visas skarmbilden for det felet eller larmet (se exempel nedan).

FAULT FAULT
ALARM FAULT
Low coolant Level Emergency Stop
06/10/06  10:30 06/10/06 15:30
OK=HELP Esc=RESET OK=HELP

Genom att trycka pa knappen OK (pa ratten som anvands for att bladdra och bekrafta) kommer du at
hjalpmeddelandet, om det finns ett sddant (se exempel nedan).

HELP

Check the level
fuel

Esc=EXIT

Larmet aterstalls automatiskt om det inte langre ar aktuellt (orsaken till larmet kvarstar inte langre).
For att aterstalla ett fel trycker du pa Esc-knappen:

- aterstaliningen gors om orsaken till felet ar avhjalpt,

- om orsaken till felet kvarstar sker ingen aterstallning &ven om knappen trycks in.
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6.2.4.3. Uppkomst av larm och fel

Nar ett larm och ett fel uppstar far det till foljd att:

» den gula och den rdda lampan blinkar,

» motsvarande skarmbild visas (se exempel nedan).

FAULTS 1/2

......

FAULT
Emergency Stop
25/12/05 15:30

Esc=RESET OK=LIST

\ Om flera fel eller larm uppstar samtidigt sa visas det
sammanlagda antalet hogst upp pa skarmen.

Genom att trycka pa knappen OK (pa ratten som anvands for att bladdra och bekréfta) kommer du at en lista dver

larm och fel (se exempel nedan)

FAULTS

{1/2]

ALARM 25/12/05 15:30
Low Fuel Level
GO OK=HELP

FAULT 25/12/05 15:30
Emergency Stop

Esc

Tryck pa Esc-knappen for att ga tillbaka till fdregéende

Tryck pad OK-knappen for att ga till hjalpskarmen (hjalp
fér den markerade avvikelsen)
Anvand ratten for att bladdra i listan med avvikelser.

| skarmbild.

HELP

Check:
- Emerg. Stop Pos.
- Connector(s)

Esc

Larmet aterstalls automatiskt om det inte langre ar aktuellt (orsaken till larmet kvarstar inte langre).
For att aterstalla ett fel trycker du pa Esc-knappen:

»  aterstéllningen gérs om orsaken till felet ar avhjalpt,

» om orsaken till felet kvarstar sker ingen aterstallning &ven om knappen trycks in.
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6.2.4.4. Visning av motorfelkoder
Visa fel och larm ger upphov till specifika felkoder. De hér koderna ar standardiserade enligt J1939 och J1587.

Terminologi som anvands i CAN-busstandarden SAE J1939

SPN: Suspect Parameter
Number

Den anger i vilket system eller vilken del felet har uppstatt, till exempel betyder
SPN 100 ett fel i oljetrycket eller i oljetrycksgivaren.

FMI: Failure Mode indentifer

Den anger vilken typ av fel som har uppstatt. Det kan rora sig om ett elfel, ett
mekaniskt fel eller ett materialfel.

Terminologi som anvands av Volvo

SID: System Identifier

Den hér termen anvands i standarden J1587 och har en motsvarighet i
standarden J1939 (SPN).

Den har termen avser dock en specifik samling delar, till exempel
insprutningssystemet.

PID: Parameter Identifier

Den hér termen anvands i standarden J1587 och har en motsvarighet i
standarden J1939 (SPN).
Den har termen avser dock en specifik del, till exempel en givare.

PPID: Parameter Identifier

Den héar termen anvands i standarden J1587 och har en motsvarighet i
standarden J1939 (SPN).
PPID motsvarar PID, men anvands bara av Volvo.

FMI: Failure Mode indentifer

Den anger vilken typ av fel som har uppstatt. Det kan rora sig om ett elfel, ett
mekaniskt fel eller ett materialfel. Volvo anvander en kombination av SID-FMI
eller PID-FMI eller PPID-FMI.

Terminologi som anvands av John Deere

SPN: Suspect Parameter
Number

Den anger i vilket system eller vilken del felet har uppstatt, till exempel betyder
SPN 100 ett fel i oljetrycket eller i oljetrycksgivaren.

FMI: Failure Mode indentifer

Den anger vilken typ av fel som har uppstatt. Det kan roéra sig om ett elfel, ett
mekaniskt fel eller ett materialfel.
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Om ett fel uppstar visas det har meddelandet:

FAULT
Motorfelkoder.
/ Tryck OK for att visa hjalpinformation fér diagnos.

ALARM ... o | bilaga D finns en forteckning Over vad del olika
ENGINE GENER/-B.\]T 110 1_,8 koderna betyder. Anvisningar for hur du utfor de
25/12/2005 15330 kontroller och de atgarder som kravs for att avhjalpa
felen hittar du i den bruks- och underhallsanvisning for
motorn som ingar i generatoraggregatets

OK=HELP dokumentation.

For motorer fran John Deere (JD) och Volvo (VO) visas SPN- och FMI-koder.

6.2.4.5. Aterstéllning av signalhorn

Beroende pa vilken installnings som gors (meny 363 — KLAXON (SIGNALHORN)) &tfoljs den av ett larm eller ett
fel av en ljudsignal fran signalhornet och den har skarmbilden visas:

HORN STOP

PRESS OK Den hér skarmbilden visas framst vid visning av larm-
och felmeddelanden som kommer nar man har tryckt
pa OK.

25/12/2005 15:30

7. Underhallsintervall

7.1. Sammanfattning av funktion

Underhallsintervallen och de atgarder som ska vidtas beskrivs i underhallsprogrammet. Detta ar avsett som vagledning.

Det bor understrykas att programmet avgors av i vilken miljé generatoraggregatet anvands.

Om generatoraggregatet anvands under kréavande forhallanden bor underhallsintervallen mellan atgarderna kortas
Underhallsintervallen géller endast aggregat som kraver bransle, olja och kylvatska och som 6verensstammer med beskrivningarna i
den har handboken.

7.2.Sékerhetsanvisningar vid underhall

Innan du utfér nagon typ av arbete, var noga med att félja anvisningarna for sakerhet och underhaill:

I&s sakerhetsanvisningarna (kapitel 1) noga,

se alltid efter vad som star i underhallsinstruktionerna sa att du inte missar nagot,

batteribrytaren ska vara i dppet lage,

inget arbete far utféras pa motorn medan den &r igang,

anvand skyddsutrustning (handskar, skyddsglaségon, skyddsskor osv.),

innan du utfér arbete pa en trycksatt krets, var noga med att sénka trycket i den (atmosfariskt tryck),
nar du har avslutat arbetet, se till att du inte har smutsat ner apparaten och rengér den vid behov.

NN NN
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7.3.Sammanstillning av underhallsatgarder

6V

ATGARDER

Efter
100 h

500 h

Ivarje ar

600 h

Ivarje ar

Efter
1000

1000 h

Ivarje &r

2000 h

/vartannat
ar

4000 h

vartannat
ar

20 000 h

Ivart
tredje ar

Generatoraggregat

o Kontrollera att aggregatet ar i gott skick

e Kontrollera dtdragningsmomenten

e Kontrollera lackens skick

¢ Kontrollera att det inte finns nagra
lackor

o Kontrollera batteriets laddning

e Kontrollera elektrolytnivan

¢ Reng0ér batteripolerna

¢ Kontrollera att den elektriska
utrustningen och anslutningarna till den
ar i gott skick

¢ Blas rent relaer och kontaktorer med
tryckluft

Motor

¢ Kontroll av olje- och kylvatskeniva i
motorn

o Kontroll av oljetryck

e Kontroll av luftfilter

e Kontroll av branslefilter

¢ Avtappning av kondensvatten

o Kontroll av primart branslefilter

» Byte av motorolja och filter

o Byte av priméart branslefilter

¢ Byte av branslefilter

¢ Byte av Iuftfilterpatron

e Kontroll av drivremmar

¢ Kontroll av remspannare

o Kontroll av kylsystem

e Kontrollera transmission och
eventuella oljud

e Kontroll av motorn med VODIA
(diagnosverktyg)

e Kontroll av turbo

¢ Kontroll av slangar och atskruvning av
kablar

¢ Byte av lufffilter i avluftningsroret till
bransletanken

¢ Byte av lufifilter i kompressorn

e Témning och urskdljning av kylsystem

e Instalining av ventilspel

Generator

e Kontrollera dtdragningsmomenten

o Kontrollera att aggregatet ar i gott skick

¢ Kontrollera anlaggningens
elanslutningar

Efter de 20 forsta timmarna

e Smdrj lagren
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7.4.Underhall av kapor

! Det sitter en tatning mellan kadpan och ramen och uppsamlingstanken och ramen. Den har
tatningen maste alltid bytas ut om kadpan demonteras.

OBS!

For att lacken ska behalla sina skyddande egenskaper maste anvandaren underhalla kapor och ramar.

7.5.Underhall av trailer

Intervall Vid forsta idrifttagande

Atgarder och fére bogsering En gang i halvaret Varje ar

Fordonets skick [ )

Déacktrycket [

Att hjulmuttrarna &r atdragna L

Att den automatiska bromsen
tar

Att parkeringsbromsen tar

Instalining och férdelning av
bromsverkan pa samtliga hjul

Kontroll

Slitage pa& bromsbeldgg och
bromstrummor

Inget glapp i naven

Spel i dragréret

Spel i kulhandsken eller
Oglan

Glidskenor och leder i
Smdrjning bromsstyrningen

Stddstag

Olja eller smorj de rorliga delarna i kopplingsanordningen (exempel pa smorjpunkter hittar du pa Bild 15).

v" Rekommenderat smoérjmedel: allroundfett som uppfyller DIN 51825 KTA 3KA.

Bild 15: Smérjpunkter/smdrjning av trailer
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7.6. Vanliga reservdelar

GenPARTS

—
®
5C
...
\.:/’

| Tatning till ventilkapa 330051812
‘ Injektor 330053747

he
g ‘ Generatorrem 330051537
= ‘ Flaktrem 330052393
\ Termostat 330053607
0 x20 | 330910115

|

=z
o x 208 | 330910095
N x 20 | 330910098

o)

o}
O X 60 | 330910099

LU

(O]
x 210 | 330910100
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&

330570119 + 330570120

330560689 + 330510015

330560634 (x1) + 330560688 (x2)

ATO02450T

GENERATOR

Direkta dioder 330410032
Omvanda dioder 330410033
Varistor 330410656
Lager 330810047
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7.7.Felsokning
Se bruks- och underhallsanvisningarna fér motor och generator som finns som bilagor i denna handbok.

Om motorn blir ovanligt varm, kontrollera att kylaren inte ar smutsig och igensatt.

7.8. Lastprov och startprov
Information angaende kérning utan eller med Iag belastning:
Vid koérning utan eller med 1&g belastning < 30 % av den nominella effekten blir driftférhallandena sddana att motorn inte kan fungera
optimalt. Det beror framférallt pa foljande:
v" Den begransade mangd bransle som forbranns i forbranningskammaren medfor en ofullstandig forbranning, det gor att den
varmeenergi som uppstar inte nar upp till den for motorn optimala drifttemperaturen.
v Overladdade motorer har samre kompressionsférhallanden (l&g kompressionsgrad utan éverladdning), de &r avsedda att
koéras med full belastning och har darfor svart att fa till en god férbrénning vid 1aga laster.
Sammantaget leder detta till att motorn sotar igen. Detta géller sarskilt kolvringar och ventiler och leder till:
v' Att cylinderfodren blir blanka och slits fortare
v Att tétningen férsdmras och ibland att ventilskaften fastnar.
Med andra ord har alltid kérning av en 6verladdad motor med lag belastning (under 30%) en negativ inverkan pa motorns funktion och
livslangd. Vid kravande driftférhallanden maste underhallsintervallen kortas. Genom att tappa ur oljan oftare blir det mdgjligt att oftare
ersatta den gamla oljan med ny eftersom den gamla tenderar att bli full av oférbranda rester och férorenas av bransle. Genom att
ansluta en belastningsbank kan kérningen med liten belastning begrénsas och dé och da kan full belastning nas sa att motorn far
mojlighet att brénna rent.
Slutligen rekommenderar vi att du vid kérning med lag belastning ar uppmarksam pa oljeregleringsventilsystemet och da sarskilt pa
motorer dar oljetragets luftventil &r ansluten till ingangen till turbokompressorn (det finns risk for att olja eller oljedngor sugs in och dkar
motorvarvtalet).

Lastprov:

Vi rekommenderar att du gor ett lastprov av generatoraggregatet en gang i manaden under cirka en timme efter att vardena har
stabiliserats.

Belastningen ska ligga pa éver 50 % av den nominella effekten (bast ar 80 %) for att motorn ska branna rent och du ska kunna fa en
uppfattning om att generatoraggregatet fungerar som det ska.

Startprov (utan belastning):

Vi rekommenderar inte den har typen av provkorning, den far inte éverstiga 10 minuter och ska inte upprepas utan det manatliga
lastprovet har gjorts. Det enda nyttan med den har typen av provkorning ar att fa bekraftat att motorn startar som den ska. Det ger
ingen chans att kontrollera att generatoraggregatet fungerar som det ska.
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8. Startbatterier

6V

A\

FARA

Brand- eller explosionsrisk (forekomst av syrgas och vatgas). Batteriet far aldrig
utsattas for 6ppen eld eller gnistor.

Risk for gnistbildning och explosion. Nar du kopplar in batteriet, var noga med att inte

férvaxla polerna.

Kortslut inte batteripolerna med ett verktyg eller annat metallféremal.

Risk for skador. Batterielektrolyten ar mycket fratande. Skydda alltid égon, hud och
klader nar du hanterar batteriet. Anvand alltid handskar och skyddsglaségon.

Om du far elektrolyt pa handerna, tvatta genast med tval och rikligt med vatten. Vid stank i
Odgonen, spola med rikliga mangder vatten och uppstk genast lakare.

8.1.Kontrollera elektrolytnivan

Efter pafylining maste batteriet laddas i atminstone 30 minuter.

8.2. Kontrollera syrakoncentration och spinning

Obs! For vissa underhélisfria batterier finns det sarskilda instruktioner som man maste

folja.

Varannan manad ska féljande kontroller goras:

1. Kontrollera densiteten hos syran i cellerna (alla battericeller maste ha samma densitet, annars maste batteriet bytas ut)

2. Kontrollera vilospanningen.

1. Fyll vid behov pa med destillerat vatten.

Elektrolytnivan ska ligga ungefar 10 mm ovanfor batteriplatarna.

2. Halli det destillerade vattnet forsiktigt sa att du undviker stank.

Anvand alltid skyddsglasdgon och gummihandskar nar du hanterar batteriet (fyller pa
vatten, laddar det osv.).

Syradensitet Laddningsniva Vilospanning Konstaterande/atgard
1,27 100 % Over 12,60 V
1,25 80 % 12,54V
1,20 60 % 12,36 V Fran 60 % - ladda
1,19 40 % 12,18 V Risk for sulfatering
1,13 20 % Under 11,88 V Oanvandbart

De varden du far fram for densitet och spanning gor att du kan avgoéra batteriets laddningsniva. Om laddningsnivan ar lagre éan 60 %

maste batteriet laddas.
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8.3.Ladda batteriet
Batterier som har blivit mycket urladdade eller sulfaterade (vitaktig ansamling av blysulfat pa plattorna som hardnar) kan inte langre
laddas i ett generatoraggregat.

a Ett urladdat batteri ska laddas med en gang, annars uppstar skador som inte kan atgardas.

OBS!

Ladda batteriet
- Exempel pa laddning:
. awl Laddare - batteri 12 V 60 Ah = laddstrém 6 A,
- 7 a0~ - laddningsniva: 50 % (syradensitet 1,19 och vilospanning 12,30 V),
: - - batteriet saknar 30 Ah och méste laddas.
- laddningsfaktor: 1,2;
. - 30Ahx1,2=36 Ah som ska laddas,

- laddstrom: 6A, batteriet maste laddas i cirka sex timmar. Laddstrommen ska alltid
vara 1/10 av batteriets markkapacitet.

Laddningen avslutas nar spanningen i batteriet och syrans densitet inte langre 6kar.
Laddarens effekt maste anpassas efter det batteri som ska laddas och hur lang tid laddningen far ta.
Obs! om laddningen galler flera sammankopplade batterier maste du kontrollera féljande:
- Ar batterierna seriekopplade?
- Ar ratt spanning vald? 1 batteri 12 V, 3 batterier 36 V.
- Stéll in laddstrémmen efter det svagaste batteriet.

- Skillnaden i effekt mellan batterierna ska vara sa liten som majligt.

8.4.Rengor batteriet

Hall batterierna rena och torra. Smuts och oxid pa batteriet och batteripolerna kan leda till
stromspikar, spanningsfall och stétar, i synnerhet i fuktigt vader.

1. Avlagsna eventuella spar av oxid pa batteripolerna och kabelskorna med en
massingsborste.

2. Dra at kabelskorna ordentligt och smdérj dem med batteripolsfett eller vaselin. Daligt fasta
kabelskor kan ge upphov till gnistor och darmed en explosion.
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8.5. Felsokning

6V

Fel

Trolig orsak

Atgarder och kommentarer

Syran blir varm vid pafylining av ett nytt
batteri

Felaktig sammansattning
Felaktig forvaring
Relativt lang férvaring pa en fuktig plats

Kyl
Ladda batteriet
Kontrollera syrans densitet

Syran rinner ut genom pafyllningshalen

Batteriet har fyllts pa for mycket

Sank vatskenivan i batteriet

For 1ag syraniva

Batteriladan lacker

Betydande gasutveckling pa grund av
en for hdg laddningsspénning

Byt ut batteriet

Kontrollera laddaren och reparera den
vid behov

For 1ag syraniva
Felaktigt beteende vid start

Otillracklig laddning
Kortslutning i stromkretsen
Forbrukningsfel

Ladda batteriet
Kontrollera elinstallationen

Syrans densitet ar for hdg

Batteriet har fyllts pa med syra istallet
for vatten

Sénk syranivdn och fyll pad med
destillerat vatten. Upprepa vid behov

Svart att starta
Fel vid startprov

Batteriet urladdat

Uttjant eller defekt batteri
For lag kapacitet
Sulfaterat batteri

Ladda batteriet

Byt ut batteriet

Batteripolerna har smalt

Felaktig elanslutning
Felaktig inkoppling av batteriet

Dra at batteriets kabelandar eller byt ut
dem om det behdvs eller byt ut batteriet

Det ryker kraftigt om en eller tva celler
vid stérre belastning

Defekt(a) del(ar)

Byt ut batteriet

Batteriet laddas ur mycket snabbt

Laddningsnivan ar for 1ag

Kortslutning i stromkretsen

Snabb sjalvurladdning (till exempel pa
grund av smutsig elektrolyt)

Sulfatering (férvaring av urladdat batteri)

Kontrollera belastningen

Byt ut batteriet

Kort livslangd

Fel typ av batteri

For manga
urladdningar

upprepade djupa

Ta reda pa vilken typ av batteri som ska
anvandas for den aktuella uppgiften

Tank pa att ladda batteriet med hjalp av

HAg vattenforbrukning

For langvarig forvaring av urladdatf| en regulator
batteri
Overladdning Kontrollera laddaren

For hdg laddningsspéanning

(spanningsregulatorn).

Batteriet exploderar

Det slar gnistor om batteriet nar det har
laddats

Kortslutning
I- eller urkoppling under laddning

Internt fel (till exempel avbrott) och lag
elektrolytniva

Byt ut batteriet

75/217




9. Skydd
9.1. Tvafrekvens
' Det har arbetet far endast utféras av behorig elektriker.
° Generatoraggregatet maste vara avstangt under arbetet och far inte startas forran det uttryckligen star i
OBS! anvisningarna.

e  Stang batteribrytaren for att satta pa TELYS 2.

e Vrid matningsvéljaren pa Telys 2 till laget "ON”.

e  Tryck pA MENU-knappen.

e Anvand ratten for att valja "3 REGLAGES” (3
INSTALLNINGAR) och tryck pa ratten for att bekréfta.

76/217

MENUS

GO

314" |

1 ACTIONS
2 INFORMATION

| 3 SETTINGS

4 COUNTRY

OK

Esc

MENU



Om alla reglagen inte &r tillgangliga, ga till meny "37
ACCES INSTALLATEUR” (37 ATKOMST FOR
INSTALLATOR) och ange med hjalp av ratten koden
"1966" for att fa tillgang till alla menyer.

Valj med hjalp av ratten "34 50Hz<>60Hz" och tryck for
att bekrafta valet.

Valja och bekrafta 6nskad frekvens med hjalp av ratten
(50 Hz eller 60 Hz).

Ga tillbaka till skarmen "3 REGLAGES” (3
INSTALLNINGAR) och vélj med hjalp av ratten "35
TENSION NOMINALE” (NOMINELL SPANNING) och
tryck sedan pa ratten for att bekrafta valet.

Stall in 6nskad spanning och bekrafta sedan valet med
hjalp av ratten.

771217

3 SETTINGS

[ ]
L 47 g

34 50Hz <> 60Hz
35 NOMINAL VOLTAGE
36 PARAMETERS

37 INSTALLER ACCESS

GO OK Esc

INSTALLER ACCESS
Enter password

* * *

GO OK Esc

3 SETTINGS
2/2

31 COMMUNICATION
32 FREQUENCY

33 VOLTAGE

34 50Hz <> 60Hz

GO OK Esc

50Hz <> 60Hz

GO OK Esc

3 SETTINGS
417

34 50Hz <> 60Hz
| 35 NOMINAL VOLTAGE |
36 PARAMETERS
37 INSTALLER ACCESS
Go OK Esc

NOMINAL VOLTAGE

400 NES il

-
Min.: 380 i
Max.: 480

Go OK Esc




)2

e VAl 6nskad konfiguration med hjalp av
konfigurationsvaljaren pa sidan av TELYS 2-panelen.

1-> 400V /50Mz
2> 480V 60Kz
3> 440V 60Mz

Konfiguratio
nsvaljaren
2003R08
e Starta aggregatet genom att trycka pa START-
knappen.
MENU
e  Stall efter att aggregatet startat in spanningen med
hjalp av potentiometern 2003R08. T Aoy ot
2> 480V 60Hz
3-> 440V /60Mz
Potentiometer

2003R08

® Obs! vid 6vergang till 60 Hz, anvand inte eventuella eluttag pa generatoraggregatet.
OBS!

781217



9.2. Jordledarsystem
Vrid valjaren till dnskat jordledarsystem.

EDF T

Valj jordledarsystem. Generatoraggregatet ska vara franslaget.

OBS!

9.3. Ventil for brinsletillforsel
Med hjalp av trevagsventilen kan man valja om generatoraggregatet ska fa bransle fran aggregatets egen tank eller fran en extern
tank.

Ventilen i vertikalt Iage (1): bransletillforsel fran dagtanken.
Ventilen i horisontallage (2): bransletillforsel fran extern tank.

79/217



80/217



v

10. Bilagor

10.1. Bilaga A — Bruks- och underhéllsanvisning for motorn

81/217



82/217



User guide and maintenance manual

VOLVO

Engine

TAD1640GE
TAD1641GE
TAD1642GE
TAD1650GE
TAD1651GE
TWD1643GE

7748681
01/12/2011

33522064501 3 1




84/217



OPERATOR'S MANUAL

Generating set and industrial engines
16 liter (EMS 2)
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@ This Operator’s Manual may be ordered in a diffe-
rent language free of charge up to 12 months after delivery,
via internet.

http.//vppneuapps.volvo.com/manual/coupon/

If internet access isn‘t possible, please contact your
Volvo Penta dealer.

Diese Betriebsanleitung kann bis zu 12 Monate

nachder Lieferung Uber Internet kostenlos in einer anderen
Sprache bestellt werden.
http://vppneuapps.volvo.com/manual/coupon/

Wenn Sie keinen Internet-Zugriff haben, kontaktieren

Sie bitte lhren Volvo Penta-Handler.

Ce manuel d‘utilisation peut étre commandé gratu-

itement sur Internet en différentes langues, jusqu‘a 12 mois
aprés la date de livraison.

http.//vppneuapps.volvo.com/manual/coupon/

Veuillez contacter votre Distributeur Volvo Penta si vous
avez un probléme d‘accés a l'Internet.

El presente libro de instrucciones puede solicitarse

en otro idioma diferente, libre de cargo, hasta 12 meses
después de la entrega, mediante internet.

http.//vppneuapps.volvo.com/manual/coupon/

Si no se tiene acceso a internet, contacten al su concesio-
nario Volvo Penta.

Il manuale per |‘operatore puo essere ordinato tra-

mitelnternet, in varie lingue e per consegna gratuita, entro
12 mesi dalla consegna del prodotto

http.//vppneuapps.volvo.com/manual/coupon/

Se l'accesso a Internet risulta impossibile, contattare la con-
cessionaria Volvo Penta.

@ Denna instruktionsbok kan bestéllas via internet pa
ett annat sprak gratis i upp till 12 manader efter leverans.

http://vppneuapps.volvo.com/manual/coupon/

Kontakta din Volvo Penta-aterforsaljare om du inte har till-
gang till internet.

Dit instructieboek kan gratis via internet in een a

dere taal worden besteld tot 12 maanden na aflevering.
http://vppneuapps.volvo.com/manual/coupon/

Als toegang tot het internet niet mogelijk is, neem dan
contact op met uw Volvo Penta dealer.

Denne instruktionsbog kan bestilles gratis pa et an-

det sprog via Internettet i op til 12 maneder efter leveringen.
http://vppneuapps.volvo.com/manual/coupon/

Hvis det ikke er muligt at bestille via Internettet, bedes du
kontakte din Volvo Penta forhandler.

@ Tama kayttoohjekirja on tilattavissa Internetin kau-
tta veloituksetta eri kielilla 12 kuukauden ajan toimituksen
jalkeen.

http://vppneuapps.volvo.com/manual/coupon/a

Jos sinulla ei ole Internet-yhteytta, ota yhteys lahimpaan
Volvo Penta jalleenmyyjaan.

Este Manual do Operador pode ser encomendad

em idiomas diferentes isento de custos até 12 meses apos
entrega, via internet.

http://vppneuapps.volvo.com/manual/coupon/

Se nao for possivel aceder a internet, contacte o seu con-
cessionario Volvo Penta.

To Trapdv BiBAio Xpriong utropei va TapayyeABei

dwpedv o€ AAAN YAwooa PEXP! 12 HAVEG PETA TNV
TTapadoon,hécw d1adIKTUoU.

http://vppneuapps.volvo.com/manual/coupon/

Eav &¢v givar duvarh n mpoéagBaon oro
O1a0iKTUO, TAPAKAAOULIE ETTIKOIVWVNOTE UE TO OIKO 0aS

[laHHoe pyKOBOACTBO MO SKCMyaTaLmum MOXHO

Oec-nnaTHo 3akasaTb Ha Apyrom s3bike No VIHTepHeTy B
TeyeHue 12 mecsueB nocne JOCTaBKu.

http.://vppneuapps.volvo.com/manual/coupon/

Ecnun poctyn k VIHTepHeTy OTcyTCTBYeT, obpaTuTech K
cBoemy gunepy komnaHum Volvo Penta.

Bu Kullanim Kilavuzu, teslimden 12 ay sonrasina

kadar internet yoluyla (cretsiz olarak farkli bir dilde siparis
edilebilir.

http://vppneuapps.volvo.com/manual/coupon/

internet miimkiin degilse, liitfen Volvo Penta yetkili
saticinizla tmasa gegin.

<::>$ﬁ¢¥%ﬂﬁﬁﬁﬁmu$ﬁm§ﬁﬁﬂ
1, RSEAIRFEARI12MNA,
http://vppneuapps.volvo.com/manual/coupon/

MREEBEERMN , EERRABELHEEHRR,

reproductive harm.

CALIFORNIA PROPOSITION 65 WARNING

Engine exhaust, some of its constituents, and a broad range of engine parts are known to the State of California to cause cancer, birth
defects, and other reproductive harm. Additionally, lubricants, fuels, and other fluids used in engines—including any waste created through
the wearing of engine parts—contain or produce chemicals known to the State of California to cause cancer and birth defects or other

Battery posts, terminals, and related accessories contain lead and lead compounds. Wash your hands after handling. Used engine oil
contains chemicals that have caused cancer in laboratory animals. Always protect your skin by washing thoroughly with soap and water.
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Foreword

Volvo Penta engines are used all over the world. They are used in all possible operating conditions. This is not a
coincidence. After 100 years as an engine manufacturer the Volvo Penta name has become a symbol of reliability,
technical innovation, top of the range performance and long service life. We also believe that this is what you
demand and expect of your Volvo Penta engine.

We would like you to read this operator’'s manual thoroughly and consider the advice we give on running and
maintenance. Please pay attention to the safety instructions contained in the manual.

As owner of a Volvo Penta engine, we would also like to welcome you to a worldwide network of dealers and
service workshops to assist you with technical advice, service requirements and replacement parts. Please con-
tact your nearest authorized Volvo Penta dealer for assistance.

You will find your closest dealer at our home page on the Internet www.volvopenta.com - amongst other
useful information about your Volvo Penta engine - we invite you to visit!

2 7748681 12-2011
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Safety Information

Read the Operators Manual through very carefully before you start the engine or do any maintenance or service.
It has to do with your safety, an incorrect operation can lead to personal injury and damage to products or property.
This chapter describes how safety precaution is presented in the Operators Manual and on the product. It also
gives you an introduction to the basic safety rules for using and looking after the engine.

If there is still something which is unclear or if you feel unsure about it, please contact your Volvo Penta dealer
for assistance.

NOTICE! Check that you have received the correct operator’'s manual before you read on. If not, please contact
your Volvo Penta dealer.

VAN

This symbol is used in the Operators Manual and on the product, to call your attention
to the fact that this is safety information. Always read such information very carefully.
Safety texts in the Operators Manual have the following order of priority:

/\ DANGER!
Indicates a hazardous situation which, if not avoided, will result in death or serious
injury.

/\ WARNING!

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

/\ cAUTION!

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

IMPORTANT!
Indicates a situation which, if not avoided, could result in property damage.

NOTICE! Used to draw your attention to important information that will facilitate the
work or operation in progress.

This symbol is used on our products in some cases and refers to important information
in the Operators Manual. Make sure that warning and information symbols on the
engine are clearly visible and legible. Replace symbols which have been damaged or
painted over.

7748681 12-2011 3
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Safety Information

Safety rules for operation and maintenance

Daily checks

Make it a habit to give the engine and engine bay a
visual check before starting (before the engine is
started) and after operation (once the engine has
stopped). This helps you to quickly discover whether
any leakage of fuel, coolant, oil or any other abnormal
event has happened, or is about to happen.

Carbon monoxide poisoning

Only start the engine in a well ventilated area. When
operated in a confined space, exhaust fumes and
crankcase gases must be ventilated.

Cooling System

Avoid opening the coolant filling cap when the engine
is hot. Steam or hot coolant can spray out and cause
scalding, at the same time as the pressure built up is
lost.

If the filler cap, coolant hose etc., still has to be opened
or removed when the engine is hot, undo the filler cap
slowly and carefully, to let the pressure out before
removing the filler cap completely and starting work.
Note that the coolant can still be hot and cause scald-

ing.

Fuel and lubrication oils

Always protect your hands when searching for leaks.
Fluids which leak under pressure can force their way
into body tissue and cause severe injury. There is a
risk of blood poisoning (septicemia).

Only use the fuel recommended in the Operators
Manual. The wrong grade of fuel can cause malfunc-
tions or stop the engine. In a diesel engine, it can also
cause the injection pump to seize and the engine will
over-rev, entailing a strong risk of personal injury and
machinery damage.

Always cover the alternator if it is located beneath the
fuel filters. Fuel spillage can damage the alternator.
Always change the oil, oil filter and fuel filter at the
specified intervals.

Starting lock

If the instrument panel does not have a key switch,
the engine room must be lockable, to prevent unau-
thorized persons from starting the engine. Alterna-
tively, a lockable main switch can be used.

Hot surfaces and fluids

A hot engine always increases the risk for burns. Be
on your guard against hot surfaces: the exhaust mani-
fold, turbocharger, oil pan, charge air pipe, starting
heater, hot coolant and hot lubricating oil in pipes,
hoses etc.

Fuel filling

There is always a risk of fire and explosion during fuel
filling. Smoking is forbidden, and the engine should be
stopped.

Never overfill the tank. Shut the tank cap securely.
Only use the fuel recommended in the instruction
book. The wrong grade of fuel can cause serious mal-
functions, power loss or stop the engine.

Operation

The engine must not be operated in environments
which contain explosive media since none of the elec-
trical and mechanical components are explosion
proof.

Going close to a running engine is a safety risk. Hair,
fingers, loose clothes, or dropped tools can catch on
rotating components and cause severe injury.

When engines are supplied without touch guards, all
rotating components and hot surfaces must be pro-
tected after installation in their application, if neces-
sary for personal safety.

7748681 12-2011
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Safety Information

Care and maintenance

Knowledge

The Operators Manual contains instructions for doing
the most common service and maintenance tasks in
a safe and correct manner. Read them carefully
before starting work.

Literature for more major tasks is available from your
Volvo Penta dealer.

Never do a job if you are not entirely sure about how
to do it. Please contact your Volvo Penta dealer and
ask for assistance instead.

Stopping the engine

Stop the engine before opening or removing the
engine hatch/hood. Service and maintenance work
should be done with the engine stopped unless oth-
erwise specified.

Prevent the engine from being started by pulling out
the starter key and disconnect the power with the
main switch. Lock them in the “Off” position.

If the instrument panel does not have a key switch,
remove the system voltage with the main switch.

Fix a notice by the operator position to say that work
is in progress.

Working with, or approaching a running engine is a
safety risk. Hair, fingers, loose clothes, or dropped
tools can catch on rotating components and cause
severe injury. Volvo Penta recommends that all serv-
ice work which requires the engine to be running
should be done by an authorized Volvo Penta work-
shop.

Fire and explosion

Fuel and lubrication oil

All fuel, most lubricants and many chemicals are flam-
mable. Always read and observe the advice on the
packages.

Work on the fuel system must be done with the engine
cold. Fuel leakage and spills on hot surfaces or elec-
trical components can cause fires.

Store oil and fuel soaked rags and other flammable
material in a fireproof manner. Oil soaked rags can
self-ignite in certain circumstances.

Never smoke when filling fuel, lubrication oil or when
close to fuel filling stations or the engine bay.

Spare parts

Components in fuel systems and electrical systems
on Volvo Penta engines are designed and manufac-
tured to minimize the risk of explosions and fire, in
accordance with applicable legal requirements.

The use of spare parts not approved by Volvo Penta
can cause an explosion or fire.

7748681 12-2011
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Before starting

Re-install all guards which have been removed during
service work, before re-starting the engine. Make sure
that there are no tools or other objects left behind on
the engine.

Never start a turbocharged engine without the air filter
in place. The rotating compressor turbine in the tur-
bocharger can cause severe injury. There is also a
risk that foreign bodies could be sucked in and cause
damage to the machinery.

Lifting the engine

The lifting eyes fitted on the engine should be used
for lifting. Always check that the lifting devices are in
good condition and that they have the correct capacity
for the lift (engine weight together with auxiliaries, if
fitted). The engine should be lifted with an adjustable
lifting boom for safe handling. All chains or cables
should be parallel to each other and should be as
square as possible to the top of the engine. Please
note that auxiliary equipment installed on the engine
could change its center of gravity. Special lifting devi-
ces may then be needed to obtain the correct balance
and safe handling. Never carry out work on an engine
that is only suspended in a hoist.

Batteries

Batteries contain and give off an explosive gas, espe-
cially when charged. This gas is very flammable and
highly explosive.

Smoking, open flames or sparks must never occur in
or near to batteries or the battery locker.

Incorrect connection of a battery cable or start cable
can cause a spark which can be sufficient, in its turn,
to make the battery explode.

Start spray

Never use start spray or similar preparations to help
in starting an engine with air pre-heating (glow plugs /
starting heater). They may cause an explosion in the
inlet manifold. Danger of personal injury.



Safety Information

Electrical System

Disconnect the power

Before any work is done on the electrical system, the
engine must be stopped and the power removed by
switching off the main switch(es). Any external power
supply for engine heaters, battery chargers or other
auxiliary equipment connected to the engine must be
disconnected.

Electric welding

Remove the positive and negative cables from the
batteries.

Then disconnect all cables connected to the alterna-
tor. Disconnect both connectors from the engine con-
trol module.

Always connect the welder earth clamp to the com-
ponent to be welded, and as close as possible to the
weld site. The clamp must never be connected to the
engine or in such a way that current can pass through
a bearing.

When welding is completed: Always connect the
cables to the alternator and engine control unit con-
nector before reconnecting the battery cables.

Batteries

Batteries contain a highly corrosive electrolyte. Pro-
tect your eyes, skin and clothes during charging and
other handling of batteries. Always use protective
goggles and gloves.

If acid comes into contact with your skin, wash at once
with soap and a lot of water.

If you get battery acid in your eyes, flush at once with
a lot of cold water, and get medical assistance at
once.

7748681 12-2011
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Introduction

The Operator's Manual contains the information required for the correct, safe operation and maintenance of your
Volvo Penta engine. We recommend therefore that you read the manual carefully and learn to handle the engine
and other equipment in a safe manner before starting the engine.

The Operator's Manual describes the engine and equipment sold by Volvo Penta. The specifications, design
information and illustrations used in the Operator's Manual are not definitive. We reserve the right to make changes

without prior notice.

Differences in appearance and function of the controls and instruments may occur in certain variants. In such
cases, refer to the Operator's Manuals for the applications concerned.

When ordering service or spares, always specify the engine and transmission identification number. Refer to

Technical Data page 86.

Warranty

Your new Volvo Penta industrial engine is covered by
a limited warranty, according to the conditions and
instructions compiled in the Warranty and Service
book.

Note that AB Volvo Penta's liability is limited to that
which is described in the Warranty and Service Book.
Read it carefully, as soon as possible after delivery. It
contains important information about the warranty
card, service intervals and maintenance that the
owner must be aware of, check and perform, other-
wise AB Volvo Penta may disclaim its warranty obli-
gations in part or in full.

Contact your Volvo Penta dealer if you have not
received a Warranty and Service book, or a cus-
tomer copy of the warranty card.

Breaking in

The engine must be broken in during its first 10
operating hours, as follows:

Run the engine in normal operations. However, full
load may not be applied other than for short periods.
Never run the engine for long stretches at constant
speeds during this period.

Higher oil consumption is normal during the first
100-200 hours of operation. For this reason, check
the oil level more frequently than the normal recom-
mendation.

When an disengageabile clutch is installed, it should
be checked more carefully during the first days.
Adjustments may be necessary to compensate bed-
ding-in of the friction plates.

7748681 12-2011
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Maintenance and replacement parts

Volvo Penta engines are designed for maximum reli-
ability and long life. They are not only built to withstand
a demanding environment, but also to have the small-
est possible environmental impact. These qualities
will be maintained through regular servicing and the
use of genuine Volvo Penta replacement parts or
replacement parts approved by Volvo Penta.

Volvo Penta has a world-wide network of authorized
dealers. They are Volvo Penta product specialists,
and have the accessories, genuine parts, test equip-
ment and special tools needed for high quality service
and repair work.

Always observe the maintenance intervals in the
manual, and remember to note the engine/trans-
mission identification number when you order
service and spare parts.

Fuel, oils and coolant

Only use fuel and oils of the grades recommended in
the Operator's Manual. Other grades may cause
operational malfunctions, increased fuel consumption
and over time even shorten the life of the engine.
Always change the oil, oil filter and fuel filter at the
specified intervals.

Future warranty claims related to the engine and
accessories may be declined if an unsuitable coolant
has been used, or if the instructions for coolant mix-
ture have not been followed.



Introduction

Environmental care

All of us like to live in a clean, healthy environment,
where we can breathe clean air, see healthy trees,
have clean water in lakes and seas, and enjoy sun-
light without fearing for our health. Unfortunately, this
cannot be taken for granted these days but it is some-
thing we all must work to achieve.

Volvo Penta has special responsibility as an engine
manufacturer, and for this reason environmental care
is a natural cornerstone of our product development.
Volvo Penta currently has a broad engine program in
which great progress has been made in reducing
exhaust emissions, fuel consumption and engine
noise etc.

We hope that you will be keen to preserve these qual-
ities. Always follow the directions in the Operator's
Manual about fuel grades, operation and mainte-
nance, to avoid unnecessary environmental effects.
Contact your Volvo Penta dealer if you notice any
changes such as increased fuel consumption or
increased exhaust smoke.

Remember always to hand in environmentally haz-
ardous waste such as drained oil, coolant, old batter-
ies, etc. for treatment at a recycling facility.

Our united efforts can make a valuable contribution to
the environment.

Certified engines

If you own an emission-certified engine used in an
area where exhaust emissions are regulated by
law, it is important to be aware of the following:
Certification means that an engine type has been
checked and approved by the relevant authority. The
engine manufacturer guarantees that all engines of
the same type conforms to the certified engine.

This places special demands on the care and main-
tenance you provide your engine in that

» the maintenance and service intervals recom-
mended by Volvo Penta must be complied with.

» Only genuine Volvo Penta replacement parts
may be used.

» Service on injection pumps, pump settings and
injectors must always be carried out by an
authorized Volvo Penta workshop.

» The engine must not be converted or modified,
except with accessories and service kits that
Volvo Penta has developed for the engine.

* No installation changes to the exhaust pipe and
engine air inlet ducts may be made.

* Any warranty seals may be broken only by
authorized persons.

The general instructions in the Operator's Manual
concerning operation, service and maintenance
apply.

NOTICE! Neglected or poorly performed mainte-
nance/service, as well as the use of non-genuine
replacement parts, will mean that AB Volvo Penta can
no longer guarantee that the engine conforms to the
certified model.

Damages and/or costs arising from this will not be
compensated by Volvo Penta.

7748681 12-2011
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Presentation

P0001003

TWD1643GE

P0001004

TAD1650VE
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Engines

This Operator's Manual contains industrial engines
TAD1640GE, TAD1641GE, TAD1642GE,
TWD1643GE, TAD1650GE, TAD1651GE,
TAD1641VE, TAD1642VE, TAD1643VE and
TAD1650VE.

TAD1650GE and TAD1651GE have internal EGR
(Exhaust Gas Recirculation).

These are in-line, directly injected, 6-cylinder industrial
diesel engines. All engines are equipped with elec-
tronically controlled fuel management (EMS), turbo-
charger, charge air cooler, thermostatically controlled
cooling systems and electronic speed control.



Presentation

EMS (Engine Management
System)

EMS (Engine Management System) is an electronic system with CAN communication (Controller Area Network)
for diesel engine control. The system has been developed by Volvo Penta and includes fuel control and diagnostic

function.

Input signals

The control module receives input signals about the
engines operating conditions and other things from
the following components:

- coolant temperature sensor

charge pressure/charge temperature sensor
- crankcase pressure sensor

- position sensor, camshaft

- speed sensor, flywheel

- coolant level sensor

- oil level and temperature sensor

- 0il pressure sensor

- fuel pressure sensor

- water in fuel indicator

- exhaust temperature sensor (TWD1643GE)

Diagnostic function

The task of the diagnostic function is to discover and
localize any malfunctions in the EMS system, to pro-
tect the engine and to ensure operation in the event
of serious malfunction.

If a malfunction is discovered, this is announced by
warning lamps, a flashing diagnostic lamp or in plain
language on the instrument panel, depending on the
equipment used. If a fault code is obtained as a flash-
ing code orin plain language, this is used for guidance
in any fault tracing. Fault codes can also be read by
Volvo’s VODIA tool at authorized Volvo Penta work-
shops.

If there is a serious malfunction, the engine will be
shut down altogether, or the control unit will reduce
the power delivered (depending on application). Once
again, a fault code is set for guidance in any fault trac-

ing.

10

Output signals
Based on the input signals the control module controls
the following components:

- unitinjectors

- starter motor

- main relay

- pre-heating relay

- wastegate (TWD1643GE, TAD1650VE)
- cold start valve (TWD1643GE)

- valve mechanism, internal EGR (TAD1650VE,
TAD1650/51GE)

Information from the sensors provides exact informa-
tion about current operation conditions and allows the
processor in the control unit to calculate the correct
fuel injection volume and timing, check engine status
etc.

Fuel control

The engine fuel requirement is analyzed up to 100
times per second. The amount of fuel injected into the
engine and the injection advance are fully electroni-
cally controlled, via fuel valves in the unit injectors.
This means that the engine always receives the cor-
rect volume of fuel in all operating conditions, which
offers lower fuel consumption, minimal exhaust emis-
sions etc.

7748681 12-2011
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Instruments and Controls

DCU (Display Control Unit)

The DCU (Diesel Control System) control panel is
available as an optional accessory for the EMS
(Engine Management System) electronic control sys-
tem.

The DCU is a digital instrument panel which commu-
nicates with the engine control unit. The DCU has sev-
eral functions, such as engine control, monitoring,
diagnostics, and parameter setting.

The menus in the DCU system can be used to check,
and in some cases to set, a number of different func-
tions in the EMS system.

NOTICE! Settings and what engine data that appears
in the display may vary depending on installation and
engine model.

NOTICE! The menus and illustrations shown here are
the English version. The language can be changed,
however; refer to the Setup menu.

VOLVO PENTA

P Engine data Trip Reset
Preheat Setup
Governor mode Information

0 Diagnostics

@
SPEEDY:;
START

P0002062

Start

@ @
SPEED » ‘
H
g ‘ l J
1 2 3 4 5 6

When the DCU panel is started, the “Engine Data” menu is displayed; press “ESC” to come to the main menu.

LED display

START. Starts the engine
SPEED - . Reduces engine rpm
SPEED +. Increases engine rpm
STOP. Stops the engine

a b~ WON -

7748681 12-2011
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6 ON/OFF. Starts and stops the system

7 Scroll downwards in menus

8 SEL. Selects in menus

9 Scroll upwards in menus

10 ESC. Return to previous menu selection

11



Instruments and Controls

Menus

There are several sub-menus under each main menu.
There is not space for all the menu choices on the dis-
play. To scroll through the menus, use the 7 and 9 but-
tons on the display. Press the SEL button 8 to make a
selection. Refer to the illustration on the previous page.

NOTICE! The Setup menu can be used to select the
language that you want to use on the display.

Main menu

« Engine data, current engine data
» Engine data g .

Preheat
Governor mode
Diagnostics

P0002063 « Governor mode. activation of droop

Trip Reset
IseftUP i » Preheat, manual activation of pre-heating. Must be
ntormation activated with temperatures below 0°C (32°F)

« Diagnostics, shows fault codes as text
« Trip reset, resets trip data
» Setup, parameter setting

« Information, shows the currently applicable hard/
software, data sets and engine identification for the
engine and DCU data

Engine data

shows relevant engine data.

p Eng speed rpm | Boost prs k
Cool tamp ¢ | Boost tmp
Qil pres kpa | Oil temp
Eng hours h | Batt Volt

P0002064

« Engine speed, can be controlled with the SPEED+
and SPEED- buttons (rpm)

e Charge pressure (kPa)

<OOE

« Coolant temperature (°C)

« Charge air temperature (°C)
e Oil pressure (kPa)

o Oil temperature (°C)

« Engine hours (h)

« Battery voltage (V)

o Fuel consumption (I/h)

« Instantaneous fuel consumption (trip fuel) (1)

12 7748681 12-2011
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Instruments and Controls

*** Preheat ***
Press SEL to request preheat

P0002065

*kk

*** Governor mode

Droop mode

P0002066

*** Diagnostics 7/9 ***

20.0h Engine oil pressure
signal failure Inactive

P0002067

*** Trip Data Reset ***

Press SEL to reset trip data

P0002068

7748681 12-2011
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Preheat

manual activation of pre-heating. When it is activated,
the EMS system senses at start-up if pre-heating is
needed. For automatic pre-heating, refer to the Setup /
Preheat on ignition menu.

NOTICE! Must be activated with temperatures below
0°C (32°F).

The pre-heating time is adjusted to suit the engine
temperature, and can last for up to 50 seconds both
before and after starting. Refer also to Starting proce-
dure EMS 2.

o Press SEL, the text Preheat requested will be
shown

o The display automatically returns to the Engine
Data menu.

Governor mode

activates/shuts off droop. To set the droop level, refer
to the Setup / Governor gradient or Governor droop
menu.

« SelectIsochronous mode or Droop mode with the
SEL button.

Diagnostics

shows the error list containing the 10 latest active and
inactive faults. The fault codes are shown as text on
the display.

« Scroll through the fault list with the arrow keys.

Trip Data reset
resets trip data, such as fuel consumption.

o Press the SEL button to reset trip data

13



Instruments and Controls

Setup
P Set Application : (Versatile)
Units : (metric)
Language : (English)

P0002069

Set up (Versatile)
P Idle engine speed
Preheat on ignition :
Governor gradient

rpm

Nm/pm

P0002070

14

Setup

parameter setting in the engine's control systems. Dif-
ferent menus appear under Customer parameter,
depending on whether Versatile or Gen set has been
selected from Set application. See below.

The parameters that can be set/selected (choice is
made with the SEL button) are:

Set application, setting Versatile or Gen set.
Depending on the selection made here, different
menus will appear under Customer parameter.

Unit, setting of units (metric or US imperial).

Language, setting the language used on the dis-
play. Choose between English, French, German
and Spanish.

Stop energized to, setting of external stop input.
Activated by Stop or Run.

Stop: The stop input must be connected to voltage
to stop the engine.

Run: The stop input must be connected to voltage
to run the engine.

Customer parameter, setting alarm limits. Refer to
Customer parameter / Versatile and Customer
parameter / Gen set.

Throttle input setting, setting of engine-speed
control and voltage limits. Refer to Throttle input
setting.

Display setting, setting the display. refer to Display
setting.

Customer parameter / Versatile

100/217

Idle engine speed - setting idle speed.

Preheat on ignition - activation of automatic pre-
heating. The engine control system senses if pre-
heating is needed and activates it directly at switch-
on.

Governor gradient (Nm/rpm) - setting of droop
level, when activated. For activation, refer to Gov-
ernor droop in the main menu.

Oil temp warning limit (°C) - setting alarm limit for
oil temperature.

Coolant temp warning limit (°C) - setting alarm
limit for coolant temperature.

7748681 12-2011



Instruments and Controls

Customer parameter / Gen set

Set up (Gen set)
»Primary engine speed
Preheat on ignition
Governor droop

P0002071

Primary engine speed - selection of engine rpm,
1500 or 1800 rpm.

Preheat on ignition - activation of automatic pre-
heating. The engine control system senses if pre-
heating is needed and activates it directly at switch-
on.

Governor droop (%) - setting of droop level, when
activated. For activation, refer to “Governor droop”
in the main menu.

Overspeed limit (%) - setting of limit for overspeed
alarm, % of set engine rpm.

Overspeed shutdown - activation of engine shut-
down with overspeed alarm. Refer to “Overspeed

limit” to activate the alarm limit for the excess rpm
alarm.

Oil temp warning limit (°C) - setting alarm limit for
oil temperature.

Coolant temp limit (°C) - setting alarm limit for
coolant temperature.

Throttle input setting

Setup(Throttle)
Setup throttle mode : *** OFF ***

rp

Setup(Throttle)
P> Set throttle mode
Set idle voltage
Set mx voltage

P0002955

(%)

400 [ --nvrmmmmnm e :

m control setting (throttle operation).

Set throttle mode - OFF - engine rpm is controlled
via the DCU panel.

ext throttle input - engine speed is controlled with a
potentiometer (accelerator).

ext voltage input - engine rpm is controlled by an
external unit.

Set idle voltage (V) - idle voltage level setting.

Set max voltage (V) - full throttle voltage level set-
ting.

(%)

100

P0002074

7748681 12-2011
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Instruments and Controls

Setup(Display)
P Set contrast : 60%
Set backlighttime : 5 sec
Set backlight brightness : 10

P0002075

*** Information ***
P Engine hardware Id
Engine software Id
Engine Dataset1 Id

P0002076

16

Display setting

settings for the display. Adjustment is made with the
7 and 9 buttons; see DCU panel illustration.

Set contrast (%) - contrast setting.

Set backlight time (sec) - time setting (in seconds)
for display backlighting on, lighting is then shut off if
the panel is not used.

Set backlight brightness - display backlighting
brightness setting.

Information

shows the data for the engine and DCU.

102/217

Engine hardware Id - engine control unit part num-
ber.

Engine software Id - engine control unit software
part number.

Engine dataset1 Id - engine data set 1 part number.
Engine dataset2 Id - engine data set 2 part number.
Vehicle Id - chassis number.

DCU hardware Id - DCU part number.

DCU software Id - DCU software part number.
DCU dataset1 Id - DCU data set 1 part number.
DCU dataset2 Id - DCU data set 2 part number.

7748681 12-2011
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DU (Display Unit)

The DU is an computerized instrument panel which
shows engine working values on an LCD screen. In the
display it is possible to show multiple windows with dif-
ferent information, i. g. engine rpm, coolant tempera-
ture, fuel consumption and fault messages.

At start up, the display performs a self-test. If an con-
stant signal is heard, the system has discovered a mal-
function. The display will work but may act in an unex-
pected way.

The DU is connected to the engine interface connector.

Display modes

Press any of button 1—4 to view the function menu for
the buttons, apperaring in the lower part of the display.
To leave the menu, wait a few seconds or press button
5 (EXIT).

1 Engine
2 Multi
3 Trip
4 Graph
5 Exit

Contrast

In the display modes Engine, Trip and Graph, it is pos-
sible to adjust the contrast.

Press button 5 outside the menu and then + (button 4)
or — (button 3) to adjust the contrast.

17
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Engine

Rpm and coolant temperature is shown in the upper
part of the display. In the lower part it will show trip
computer and a fuel level indicator, if these function are
installed.

Multi

In the multi mode, button 2, the information can be
shown in four windows,analogue or digital. The display
toggles between the two when button 2 is pressed
repeatedly.

By pressing button 5, the right arrow, you choose what
information to be shown in the different windows.
Press repeatedly on the button that correspond to the
window, until desired information is shown.

Trip

To display the trip computer press button 3, Trip
Trip Fuel, since last reset
Fuel Rate, fuel consumption
Trip hours, since last reset

Engine hours, total amount of operating hours

Reset by pressing button 3 for three seconds until a
beep is heard.

7748681 12-2011
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ENGINE SPEED
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Graph

The information is shown as graphs. Press button 4
repeatedly to choose what information will be shown.
The time interval is set in the Configuration menu.

If the connection is broken there will be a straight line
in the display.

Configuration menu

Press button 5 for three seconds to enter the Config-
uration menu. Navigate with the up and down arrows,
select with the right arrow.

Units
- PRESSURE; kPa, PSI

- VOLUME; LITRE, GAL, Imperial GAL.
Fuel rate is adjusted according to volume unit, L/H,
GAL/H, IGAL/H.

- TEMPERATURE; °C, °F
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TOTAL ALARMS = 12

12. STARTER MOTOR
CONTROL
FAILURE
ENGINE HRS=0

11. SUPER CHARGER
CONTROL
FAILURE
ENGINE HRS=0

2 il 4

P0014212

mp (EXIT

SETTINGS

= LANGUAGE ENGLISH
BLEEP OFF
DISPLAY

4 3 mp |BACK

P0014211

SYSTEM

= DEMO ON
RESTORE DEAFAULTS
COM VIEWER
PROG. TX
ABOUT

413 =) |BACK

P0014213

20

Alarm Status

List of active alarms, refer to Fault Han-
dling page 33

Settings

LANGUAGE; setting of what language is to be used
in the display.

BLEEP; On/Off, setting if pressing the instrument
buttons will be followed by a beep or not.

DISPLAY; setting of ENGINE RPM gauges

RPM ENGINE, 2500-9000 RPM, in steps of 500
RPM

GRAPH RANGE, 2 minutes— 8 hours in the follow-
ing steps,

2MINS, 10MINS, 30MINS, 60MINS, 2HRS, 4HRS,
8HRS

SYSTEM

106/217

DEMO, switches the DEMO mode ON/OFF.

RESTORE DEAFAULTS, reset all configuration to
default values.

COM VIEWER, displays latest message on com-
munication ports

PROG TX, transfers content of the application on
Flash memory to other CAN units on the same CAN
bus.

ABOUT, displays

ID NO — display serial number

EEPROM — number of write on EEPROM
VERS - software version number

CHK - Flash memory checksum

PART No - Volvo software part number
SOURCE - source of received data
LABLE — Allocated Label on the same bus.

7748681 12-2011
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P0002060
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CIU (Control Interface Unit)

The CIU is a "translator" between the control unit
(EMS) and the customer's own control panel. The CIU
has two serial communication links, one fast and one
slow.

The fast one is a so-called CAN link. All data related to
instruments, indication lamps, connectors and poten-
tiometers is controlled by this link.

The slow link manages diagnostic information for flash-
ing codes etc.

Easy Link Instruments

The following Easy Link instruments are available:

- Tachometer / hours counter (fault codes are also
displayed on the tachometer display when the diag-
nostic button is pressed)

- Coolant temperature
- Qil pressure

- Oil temperature

- Battery voltage

- Alarm panel

- Turbo pressure

21



Starting

Make it a habit of giving the engine and engine room a visual check before starting. This will help you to discover
quickly if anything abnormal has happened, or is about to happen.
Also check that instruments and warning displays show normal values after you have started the engine.

/\ WARNING!

Never use start spray or similar products as starting aid. Explosion risk!

P0004311

b

P0002078
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Before Starting

« Check that the oil level is between the MIN and MAX
marks.

NOTICE! The oil level can be read both when the
engine is stopped (the STOP side of the dipstick) and
with the engine running (the OPERATING side of the
dipstick).

For filling refer to Oil level, checking and topping up.

e Open the fuel valves.

« Check the fuel pre-filter; refer to Draining conden-
sate, fuel system page 65.

« Check that no leakage of oil, fuel or coolant is pres-
ent.

« Check the coolant level and that the radiator is not
blocked externally. Refer to Coolant Level, Check-
ing and Topping Up page 68 and Charge Air
Cooler, External Cleaning page 70

/\ WARNING!

Do not open the coolant filler cap when the engine
is warm, except in emergencies, this could cause
serious personal injury. Steam or hot fluid could
spray out.

e Turn the main switch(es) on.

« Move the engine speed control to idle, and open the
disengageable clutch/gearbox if installed.

IMPORTANT!

Never break the circuit with the main switch while the
engine is running, as this may damage the alternator.

7748681 12-2011
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Starting the Engine

EMS (Engine Management System)

The pre-heating time is adjusted to suit the engine
temperature, and can last for up to 50 seconds both
before and after starting.

The starter motor connection time is maximized to 20
seconds. After that, the starter motor circuit is cut for
80 seconds to protect the starter motor against over-
heating.

DCU (Display Control Unit)

VOLVO PENTA

» Engine data Trip Reset
Pre/heater Set up
Governor mode Information
Diagnostics

\ | | J/
P0002079 2 6
With pre-heating Without pre-heating
1 Depress the ON/OFF-button (6). 1 Depress the ON/OFF-button (6).
2 Press the SEL button (8) to come to the main- 2 Press the START-button (2).
menu.
_ Leave the engine to idle for the first 10 seconds. Then
3 Scroll down to Pre/heater with scroll button warm the engine up at low speed and under low load.
(7).press SEL-button (8) Never race the engine when it is cold.

4 In the pre-heater menu, press the SEL-button
(8) to select pre-heating.

5 Press the START- button (2).

7748681 12-2011 23
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P0002080

Starting in Extreme Cold

Certain preparations must be made to facilitate engine
starting, and in some cases to make starting possible

at

all:

Use a winter grade fuel (of a well-known make)
which has been approved for the relevant tempera-
ture. This reduces the risk of wax deposits in the fuel
system. At extremely low temperatures, the use of
a fuel heater is recommended.

For fully acceptable lubrication, a synthetic engine

oil of recommended viscosity for the relevant tem-

perature should be used. Please refer to the Main-
tenance, lubrication system chapter. Synthetic lubri-
cants are able to manage a wider temperature range
than mineral-based lubricants.

Pre-heat the coolant with a separately installed ele-
tric engine heater. In extreme cases, a diesel-burn-
ing engine heater may be needed. Ask your Volvo
Penta dealer for advice.

Make sure that the cooling system is filled with a
glycol mixture. Please refer to the Maintenance,
cooling system chapter.

The batteries should be in good condition. Cold
weather reduces battery capacity. Increased battery
capacity may be necessary.

Never Use Start Spray

/\ WARNING!

Never use start spray or similar products as starting
aid. Explosion risk!

110/217
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Starting Using Auxiliary Batteries

/N\ WARNING!

Explosion hazard. Batteries contain and give off an
explosive gas which is highly flammable and explosive.
A short circuit, open flame or spark could cause a vio-
lent explosion. Ventilate well.

1

4

Check that the auxiliary batteries are connected
(series or parallel) so that the rated voltage corre-
sponds to the engine system voltage.

First connect the red (+) jumper cable to the auxili-
ary battery, then to the flat battery. Then connect
the black (-) jumper cable to the auxiliary battery
and to alocation that is somewhere away from the
discharged battery, e.g. the main switch negative
terminal or the negative terminalon the starter
motor.

Start the engine.

/N\ WARNING!

Do not touch the connections during the start
attempt: Risk of arcing.

Do not bend over any of the batteries either.

Remove the cables in the reverse order.

IMPORTANT!

The ordinary cables to the standard batteries must not
be loosened on any condition.

25



Operation

Correct operating technique is very important for both fuel economy and engine life. Always let the engine warm
up to normal operating temperature before operating at full power. Avoid sudden throttle openings and operation
at high engine rpm.

Reading the Instruments

Check all instruments directly after starting, and then
regularly during operation.

NOTICE! On engines in continuous operation, the
lubrication oil level must be checked at least every 24
hours. Refer to Oil level, checking and topping up.

Alarms

If the EMS 2 system receives abnormal signals from
the engine, the control unit generates fault codes and
alarms, in the form of lamps and audible warnings. This
is done by means of CAN signals to the instrument.

More information about fault codes and fault tracing
can be found in the chapter. Fault Code Regis-
ter page 36.

Maneuvering

Operation at low load

Avoid long-term operation at idle or at low load, since
this can lead to increased oil consumption and even-
tually to oil leakage from the exhaust manifold, since
oil will seep past the turbocharger seals and accom-
pany the induction air into the inlet manifold at low
turbo pressure.

One consequence of this is carbon build-up on valves,
piston crowns, exhaust ports and the exhaust turbine.

At low loads, the combustion temperature may
become so low that complete combustion cannot be
ensured, resulting in possible fuel dilution of lubricating
oil and eventually leakage from the exhaust manifold.

If the following points are done as a complement to
normal maintenance, there will be no risk of malfunc-
tions caused by operation at low load.

« Reduce operation at low load to a minimum. If the
engine is regularly test-run without load once a
week, the duration of this operation should be lim-
ited to 5 minutes.

« Run the engine at full load for about 4 hours once a
year. In this way carbon deposits in the engine and
exhaust system are given the chance to burn up.

26 7748681 12-2011
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Engine Shutdown

During longer breaks in operation, the engine must be warmed up at least once every two weeks. This prevents
corrosion in the engine. If you expect the engine to remain unused for two months or more, it must be laid up:
Refer to the chapter Storage page 78.

Before Engine Shutdown

Let the engine run for a few minutes without loading
before stopping it. This allows engine temperature
equalization and prevents boiling once stopped and
also allows the turbocharger to cool down. This con-
tributes to long service life without malfunctions.

Stop the Engine

VOLVO PENTA

« Disengage the clutch (if possible).

» Engine data | Trip Reset
Pre/heat | Set
Groevere:of:node | In?orL:rF\)ation . DepreSS the STOP-button (5)

Diagnostics |

P0002081

After Engine Shutdown

1 Check the engine and engine bay for leakage.

2 Turn off the main switches before any long stop-
page.

3 Carry out maintenance in accordance with the
schedule.

P0002078
For longer breaks in operation
During longer breaks in operation, the engine must be
warmed up at least once every two weeks. This pre-
vents corrosion attacks in the engine.
If you expect the engine to be unused for two months
or more, it must be laid up. Refer to the chapter Short
Term Storage.

NOTICE! If there is a risk of frost, the coolant in the
cooling system must have sufficient frost protection.
Refer to the chapter Maintenance page 66.

A poorly-charged battery can freeze and burst; refer to
Battery, Charging page 76.

7748681 12-2011 27
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Engine Shutdown

Extra Stop

For location of the extra stop, please refer to Location
of Sensors page 55.

/N\ WARNING!

Working with or going close to a running engine is a
P0003479 safety risk. Watch out for rotating components and hot
surfaces.

28 7748681 12-2011
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Fault Handling

Fault Tracing

A number of symptoms and possible causes of engine
malfunctions are described in the table below. Always
contact your Volvo Penta dealer if any problems occur
which you can not solve by yourself.

IMPORTANT!

Read through the safety advice for care and mainte-
nance work in the chapter Safety precautions for boat
operation before you start work.

Symptoms and possible causes

The diagnosis button lamp flashes Please refere to Diagnostic Function
Engine can not be stopped 2,5

Starter motor does not rotate 1,2,3,4,5,6,7,24
Starter motor rotates slowly 1,2

Starter motor rotates normally but engine does not 8, 9, 10, 11,

start

Engine starts but stops again 8,9, 10,11, 13

Engine does not reach correct operating speed at 9, 10, 11, 12, 13, 21, 25, 26
full throttle

Engine runs roughly 10, 11

High fuel consumption 12,13, 15, 25

Black exhaust smoke 12,13

Blue or white exhaust smoke 15, 22

Too low lubrication oil pressure 16

Excessive coolant temperature 17,18, 19, 20, 28

Too low coolant temperature 20

No, or poor charge 2,23

Too high exhaust temperature (only TWD1643GE) 13, 17, 18, 19, 21, 25, 27, 28, 29, 30
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Discharged batteries

Poor contact/open circuit in electrical wiring
Main switch turned off

Main fuse faulty

Faulty ignition lock

Faulty main relay

Faulty starter motor/-solenoid

0 N O g b~ 0N -

No fuel:
— fuel cocks closed
— fuel tank empty/wrong tank connected

9 Blocked fuel fine-filter/pre-filter (due to contaminations, or stratification in the fuel at low temperature)
10 Air in the fuel system

11 Water/contamination in fuel

12 Faulty unit injectors

13 In sufficient air supply to the engine:
— blocked air filter
— air leakage between the turbo and the engine's intake manifold
— dirty compressor part in the turbocharger
— faulty turbo compressor
— poor engine room ventilation

14 Coolant temperature too high

15 Coolant temperature too low

16 Qil level too low

17 Coolant level too low

18 Air in the coolant system

19 Faulty circulation pump

20 Defective thermostat

21 Blocked charge air cooler

22 Oil level too high

23 Alternator drive belt slips

24 Water entry into engine

25 High back pressure in the exhaust system
26 Break in "Pot+” cable to throttle

27 High temperature, charge air cooler
28 Blocked radiator

29 No pressure in cooling system

30 Check wastegate function

7748681 12-2011 31
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Diagnostic Function

The diagnostic function monitors and controls the
engine. The diagnostic function has the following
tasks:

« detecting and locating disturbances
» reporting detection of disturbances

« providing guidance when fault tracing

A fault message in the form of a fault code is always
generated when a disturbance is the detected by the
diagnostic function. If the diagnostic function detects a
disturbance in the system, this is reported with a fault
code via the instruments.

The diagnostic function protects the engine and ensure
continued operation by affecting the engine, depend-
ing on the severity the engine is affected differently.

Depending on what instrumentation that is being used
the fault message is shown in various ways (fault
codes can also be read out by VODIA).

All fault codes and fault messages can be found in the
Fault Code Register together with information about
cause, reaction and actions, for further information see
chapter Fault Code Register.

CIU (Control Interface Unit)

When the system detects a malfunction, the diagnos-
tics lamp flashes. If the diagnostics button is pressed
and then released, a fault code is flashed out.

The fault code consists of two groups of flashes, sep-
arated by a pause of two seconds. A fault code is
obtained by counting the number of flashes in each

group.

Example

LTRSS

et et pause -e:-ietetet = fault code 2.4

The fault code is stored and can be read off as long as
the malfunction remains. Information about causes,
effects and actions required is available in the Fault
Code chapter.

Do as follows to read off the fault code:
1 Press the diagnostics button.

2 Release the diagnostics button and note down the
fault that is flashed out.

3 Repeat items 1-2. A new fault code will be flashed
out if more faults are stored. Repeat until the first
fault code reappears.

NOTICE! When the first fault code reappears, all fault
codes have been read off.

7748681 12-2011

118/217



Fault Handling

EHGINE COOLANT
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If the diagnostics button is pressed after the fault has
been rectified and the fault codes have been erased,
code 1.1 “No fault” will be displayed.

DU (Display Unit)

1 When the system detects a fault, a pop-up is shown
on the display. Depending on the severity of the
fault the following text will appear
ALARM STOP / PRESS ANY KEY or
WARNING! / PRESS ANY KEY; a buzzer will
sound.

2 Reduce engine speed to idle or shut down the
engine.

3 Pressthe SEL button to get to the fault list. The fault
list shows fault messages and the number of hours
of operation when the fault occurred.

4 Press ACK to acknowledge the fault code. The dis-
play background changes color (and the buzzer
stops). The fault must be acknowledged before it
can disappear from the fault list.

5 Look up the fault code in the Fault Code Register
and take the necessary actions.

6 Press button 4 for at least three seconds to view
SPN and FMI codes.

7 Press EXIT to leave the fault list.
Alarms that are acknowledged and rectified are
automatically erased from the list.
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Eng speed 700 rpm | Boost prs 4kpa A
Cool Temp 90 °C | Boost tmp 59 °C
Qil Pres 480 kpa | Oil Temp 87 °C

I ENGINE WARNING ! v
Eng speed 700 rpm | Boost prs 4kpa A
Cool Temp 90 °C | Boost tmp 59 °C
Oil Pres 480 kpa | Oil Temp 87 °C

Press SEL for information v

P0014037

VOLVO PENTA

» Engine data

Pre/heater
Governor mode
Diagnostics

| Trip Reset
| Setup
1 Information

34

P0014039

Display Control unit (DCU)

1 When a fault is detected the following text is dis-
played:
' ENGINE WARNING !! alternating with
Press SEL for information.

2 Reduce engine speed to idle or shut down the
engine.

3 Press the SEL button to get to the fault list.
The fault list shows:
— hours of operation
— fault messages
— active/non-active faults

4 Look up the fault code in the Fault Code Register
and take the necessary actions.

5 Press ESC to leave the fault list.

NOTICE! To get to the fault list when no fault codes
are set, press the SEL button and select Diagnos-
tics from the menu.

Easy Link Instruments

1 When the system detects a fault the diagnostics
lamp flashes.

2 Press the diagnostics button. The fault code is
shown as text in the tachometer display.

3 Look up the fault code in the Fault Code Register
and take the necessary actions.

4 When the fault has been rectified, the fault code
disappears from the display and the diagnostics
lamp goes out.

If the diagnostics lamp is pressed after the fault has
been rectified and the fault code erased, the code 1.1,
No fault will be displayed.

7748681 12-2011
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Erasing fault codes

The memory of the diagnostic function is reset when
the power to the engine is disconnected.

When the power is switched on again the diagnostic
function will check if there are any malfunctions in the
system. If so a new fault codes is registered.

NOTICE! Power must be disconnected completely.

This means that fault that hasn’t been corrected:

1 are shown as active, the active fault code can then
be erased with the VODIA tool.

2 must be acknowledge and read out every time the
engine is switched on.

If the diagnostic button is depressed after the fault has
been corrected and fault code deleted, the code 1.1,No
fault, will show.
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No fault (Code 1.1)

Cause Reaction Remedy
There are no active faults.
Preheating Relay (Code 5.4, PID 45/SPN 626)
Cause Reaction Remedy
« Short circuit to positive (+) or * Preheating can not be acti- * Check that the relay input
earth (ground) (-). vated. cable is not damaged.
* Open circuit. * Preheating is constantly con- * Check relay function.
nected.

Fuel Pressure Sensor (Code 3.6, PID/SPN 94)

Cause Reaction

» Short circuit to positive (+) or * None
earth (ground) (-).

* Open circuit.

Remedy

» Check that the fuel pressure
sensor connector is correctly
installed.

» Check that the fuel pressure
sensor cable is not damaged.

» Check that the fuel pressure
sensor is correctly installed.

» Check fuel pressure sensor

function.
Fuel Pressure (Code 3.8, PID/SPN 94)
Cause Reaction Remedy
* Low supply pressure * None * Check if it is possible to build

up pressure with the hand
pump

» Check the fuel filter

» Check the fuel pre-filter

Water in Fuel (Code 2.1, PID/SPN 97)

Cause Reaction Remedy

+  Water in fuel * None » Empty the primary fuel filter
Indicator for Water in Fuel (Code 2.9, PID/SPN 97)
Cause Reaction Remedy

« Short circuit * None * Check the indicator cables for

* Open circuit

e Fault in indicator

breaks and short circuits

+ Check indicator function.
Change indicator as neces-

sary
Oil Level (Code 5.7, PID/SPN 98)
Cause Reaction Remedy
* Qil level to low * None » Check the oil level
36 7748681 12-2011
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Oil Level Sensor (Code 5.9, PID/SPN 98)

Cause Reaction Remedy
+ Shorted to plus (+) or minus * None + Check that the cable harness
(-) to the oil level sensor has not
. Break been damaged
+ Check the oil level sensor
function
Oil Pressure Sensor (Code 3.1, PID/SPN 100)
Cause Reaction Remedy
« Short circuit to positive (+) or * None * Check that the oil pressure

earth (ground) (-)

* Open circuit

sensor cable is not damaged

* Check that the oil pressure
sensor is correctly connected

Oil Pressure (Code 6.6, PID/SPN 100)

Cause Reaction
* Oil pressure is too low » Engine control module
reduces engine power
(unless the protection has
been shut off with the VODIA
diagnostic tool)

Remedy
« Check oil level

« Check that the air filter is not
blocked

* Check system pressure
valves and safety valves in
the oil system

» Check oil pressure sensor

function
Boost Temperature Sensor (Code 3.2, PID/SPN 105)
Cause Reaction Remedy
» Short circuit to positive (+) or * None » Check that the boost temper-

earth (ground) (-)

» Open circuit

ature sensor connector is cor-
rectly installed

* Check that the boost temper-
ature sensor cable is notdam-
aged

* Check that the boost temper-
ature sensor is correctly
installed

* Check boost temperature
sensor function

Boost Temperature (Code 6.2, PID/SPN 105)

Cause Reaction
* Boost temperature is too high * Engine control module
reduces engine power
(unless the protection has
been shut off with the VODIA
diagnostic tool)

Remedy
* Check the coolant level

» Check the charge air cooler
(cleanliness)

* Check boost temperature
sensor function

* Check the function of the ther-
mostat

7748681 12-2011
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Boost Pressure Sensor (Code 3.4, PID/SPN 102/106)

Reaction

Engine smokes more than
normally during acceleration/
load increase

Cause
« Short circuit to positive (+) or .
earth (ground) (-)

* Open circuit

Remedy

Check that the boost pressure
sensor connector is correctly
installed

Check that the boost pressure
sensor cable is not damaged

Check that the boost pressure
sensor is correctly installed

Check boost pressure sensor
function

Boost Pressure Sensor (Code 3.5, PID/SPN 106)

Reaction

Engine power is reduced or
engine stops.

Cause
+ High charge pressure .

Action

Check that the charge air
pressure sensor connector is
correctly installed

Check that the charge air
pressure sensor cable is not
damaged

Check that the charge air
pressure sensor is correctly
installed

Check charge air temperature
sensor function

Air Filter Pressure (Code 5.5, PID/SPN 107)

Cause Reaction Remedy
+ Too large pressure drop » Less good response from * Check the air filter
across filter engine

Air Filter Sensor (Code 5.6, PID/SPN 107)

Cause Reaction Remedy
» Shorted to plus (+) or minus * None » Check that the air filter sensor
(-) contact is correctly installed
* Break » Check that the cable harness
to air filter sensor has not
been damaged
* Check the air filter sensor
functionality
38 7748681 12-2011
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Coolant Temperature Sensor (Code 3.3, PID/SPN 110)

Reaction

Preheating is also activated
when the engine is hot

Cause
« Short circuit to positive (+) or .
earth (ground) (-)

* Open circuit

Remedy
» Check that the coolant tem-
perature sensor connector is
correctly installed

» Check that the coolant tem-
perature sensor cable is not
damaged

* Check that the coolant tem-
perature sensor is correctly
installed

* Check coolant temperature
sensor function

Coolant Temperature (Code 6.1, PID/SPN 110)

Cause Reaction
* Coolant temperature is too » Engine control module
high reduces engine power

(unless the protection has
been shut off with the VODIA
diagnostic tool)

Remedy
¢ Check the coolant level

+ Check the charge air cooler
(cleanliness)

* Check if there is air in the
cooling system

» Check the pressure cap on
the expansion tank

* Check coolant temperature
sensor function

¢ Check thermostat function

Coolant Level (Code 2.2, PID/SPN 111)

Reaction

Engine control module
reduces engine power
(unless the protection has

Cause
¢ Low coolant level .

Remedy
« Check the coolant level

« Check coolant level monitor

been shut off with the VODIA function
diagnostic tool)
Coolant Level Sensor (Code 2.3, PID/SPN 111)
Cause Reaction Remedy
» Short circuit to positive (+) * None » Check that the coolant level

¢ Fault in sensor

sensor cable is not damaged

« Check coolant level sensor

function
Crankcase Ventilation Pressure (Code 7.7, PID/SPN 153)
Cause Reaction Remedy
» Crankcase ventilation pres- * The engine is shut down (if » Check whether the crankcase

the protection has notbeen
shut off by the parameter tool)

sure too high

ventilation is blocked

» Check whether cylinder lin-
ers, pistons or piston rings are
worn or damaged

7748681 12-2011
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Crankcase Ventilation Pressure Sensor (Code 7.8, PID/SPN 153)

Cause Reaction

« Shorted to plus (+) or minus * None
()

* Break

Remedy

* Check that the crankcase
ventilation pressure sensor
contact is correctly installed

* Check that the cable harness
to the crankcase ventilation
pressure sensor has not been
damaged

* Check that the crankcase
ventilation pressure sensor
correctly installed

» Check crankcase ventilation
pressure sensor function

Battery Voltage, EMS (Code 3.9, PID/SPN 158)

Cause Reaction
+ Faulty alternator * None

+ Faulty battery, battery cables

Remedy

+ Check the supply voltage
from the control unit

Battery Voltage, CIU (Code 6.9, PID/SPN 158)

Cause Reaction
» Short circuit to negative (-) * Problems in engine starting

« Faulty alternator

« Faulty battery, battery cables

Remedy

» Check the supply voltage
from the control unit

« Check the batteries
« Check the alternator

» Check the 8-pin contact

Air Temperature Sensor, Inlet (Code 7.9, PID/SPN 172)

Cause Reaction
» Shorted to plus (+) or minus * None
()

* Break

Remedy
* Check that the air tempera-
ture sensor contact is cor-
rectly installed

» Check that the cable harness
to the air temperature sensor
has not been damaged

* Check that the air tempera-
ture sensor is correctly instal-
led

* Check the air temperature
sensor functionality

40
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TWD1643GE

Exhaust Temperature (Code 1.9, PID 173/SPN 1184)

Reaction
Warning lamp lights up

Cause
* Exhaust temperature to high .

* Engine is shutdown

Remedy

Insufficient air supply
Low coolant level

Air in the coolant system
Faulty circulation pump
Blocked charge air cooler

High temperature, charge air-
cooler

High back pressure in the
exhaust system

Check wastegate function

TWD1643GE

Exhaust Temperature (Code 4.9, PID 173/SPN 1184)

Reaction
Warning lamp lights up

Cause
» Short circuit to positive (+) or .

negative (-) » Engine control unit limits
* Open circuit engine power

« Exhaust temperature to high

Remedy

Check that the exhaust tem-
perature sensor connector is
properly mounted

Check that the wiring to the
exhaust temperature sensor
is not damaged

Check that the exhaust tem-
perature sensor is correctly
mounted

Check the exhaust tempera-
ture sensor function

Oil Temperature Sensor (Code 3.7, PID/SPN 175)

Reaction
None

Cause
» Shorted to plus (+) or minus .
()

* Break

Remedy

Check that the cable harness
to the oil temperature sensor
has not been damaged

Check that the oil tempera-
ture sensor has been con-
nected correctly

Oil Temperature (Code 5.8, PID/SPN 175)

Reaction

The engine control module
limits engine output(unless
protection has been turned off
with thediagnosis tool
VODIA)

Cause
» Qil temperature is too high .

Remedy

Check the oil level
Check the oil temperature

Check the oil temperature
sensor function

7748681 12-2011
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Engine Speed (Code 2.6, PID/SPN 190)

Cause Reaction Remedy
+ Engine speed too high * None + After the engine has stopped,
look for the reason for the high
speed

Starter Input CIU (Code 5.2, PPID 4/SPN 520194)

Cause Reaction Remedy
+ Shorted to minus (-) * The engine cannot be started * Check that connections to the
+ Activated for too long * The engine starts immedi- ignition key/start panel have
o not been damaged
ately when ignition is turned
on » Check that the cable harness

to the ignition key/start panel
has not been damaged

Stop Input CIU (Code 5.3, PPID 6/SPN 52095)

Cause Reaction Remedy

» Short circuit to negative (-) » Engine can only be stopped » Check that the starter switch
with the auxiliary stop (AUX connections are not damaged

STOP) on engine » Check that the ignition switch
» Engine stops. A fault code is cable is not damaged

displayed for 40 seconds and

the engine can not be started

during this time. When a fault

code is active, the engine can

be started but not stopped

* Open circuit

» Activated for too long time

Stop Input EMS (Code 4.8, PPID 6/SPN 970)

Cause Reaction Remedy

» Short circuit to negative (-) » Engine can only be stopped » Check that the starter switch
with the auxiliarystop connections are not damaged

» Open circuit

Start output/Start motor relay (Code 4.6, PPID 3/ SPN 677)

Cause Reaction Remedy
» Shorted to plus (+) or minus » The engine cannot be started » Check that connections to the
(-) . The engine starts immedi- ignition key/start panel have

» Activated for too long ately when ignition is turned not been damaged
on » Check that the cable harness
to the ignition key/sart panel
has not been damaged

Piston Cooling Pressure (Code 6.7, PPID 8/SPN 520192)

Cause Reaction Remedy
« Piston cooling pressure is too » Engine stopped * Check that the oil pressure in
low the engine exceeds175 kPa
(25.4 psi)
42 7748681 12-2011
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Piston Cooling Pressure Sensor (Code 6.8, PPID 8/SPN 520192)

Cause Reaction

« Shorted to plus (+) or minus * None
()

* Break

Remedy

+ Check that the piston cooling
pressure sensor contact is
correctly installed

» Check that the cable harness
to the piston cooling pressure
sensor has not been dam-
aged

+ Check the piston cooling
pressure sensor functionality

TAD1650GE, TAD1651GE

Internal EGR (Code 8.5, PPID 19/SPN 2791)

Cause Reaction

» Faultin cable harness (boost » Engine control module
pressure sensor) reduces engine power

* Mechanical fault on the IEGR

Remedy
* Check cable harness (boost
pressure sensor)
+ Check the IEGR

» Contact a Volvo Penta
authorized workshop

TAD1650GE, TAD1651GE, TWD1643GE

ECU Temperature (Code 8.4, PPID 55/SPN 1136)

Cause Reaction

« Control unit too hot, incorrect * None
assembly

» Electrical fault, damaged sen-
sor

Remedy

» Check the control unit instal-
lation. Recommended ambi-
ent temperature is 50°C
(122°F)

Speed Potentiometer Connected to CIU (Code 2.8, PPID 132/SPN 91, 608)

Cause Reaction
» Shorted to plus (+) or minus » Engine goes to idle
)

¢ Fault in sensor

» Speed feezes

Remedy

* Check that the potentiometer
has been connected correctly

» Check that the cable harness
to the potentiometer has not
been damaged

* Check the potentiometer

function
Injector, Cylinder #1 (Code 7.1, SID 1/SPN 651)
Cause Reaction Remedy
» Electrical fault » Engine runs on 5 cylinders * Check that the injector cables
. - are not damaged
+ Faulty compression or injec- » Abnormal sound

tor * Reduced performance

* Check that the injector con-
nections are not damaged

» Check fuel supply pressure
* Check the valve clearance

+ Do a compression test and
check cylinder #1

7748681 12-2011
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Injector, Cylinder #2 (Code 7.2, SID 2/SPN 652)

Cause Reaction
+ Electrical fault » Engine runs on 5 cylinders
+ Faulty compression or injec- » Abnormal sound
tor

* Reduced performance

Remedy

Check that the injector cables
are not damaged

Check that the injector con-
nections are not damaged

Check fuel supply pressure
Check the valve clearance

Do a compression test and
check cylinder #2

Injector, Cylinder #3 (Code 7.3, SID 3/SPN 653)

Cause Reaction
+ Electrical fault * Engine runs on 5 cylinders

+ Faulty compression or injec- » Abnormal sound

tor * Reduced performance

Remedy

Check that the injector cables
are not damaged

Check that the injector con-
nections are not damaged

Check fuel supply pressure
Check the valve clearance

Do a compression test and
check cylinder #3

Injector, Cylinder #4 (Code 7.4, SID 4/SPN 654)

Cause Reaction
+ Electrical fault » Engine runs on 5 cylinders

+ Faulty compression or injec- » Abnormal sound

tor * Reduced performance

Remedy

Check that the injector cables
are not damaged

Check that the injector con-
nections are not damaged

Check fuel supply pressure
Check the valve clearance

Do a compression test and
check cylinder #4

Injector, Cylinder #5 (Code 7.5, SID 5/SPN 655)

Cause Reaction
» Electrical fault * Engine runs on 5 cylinders
* Faulty compression or injec- * Abnormal sound
tor

* Reduced performance

Remedy

Check that the injector cables
are not damaged

Check that the injector con-
nections are not damaged

Check fuel supply pressure
Check the valve clearance

Do a compression test and
check cylinder #5
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Injector, Cylinder #6 (Code 7.6, SID 6/SPN 656)

Cause Reaction Remedy
+ Electrical fault » Engine runs on 5 cylinders + Check that the injector cables
« Faulty compression or injec- » Abnormal sound are not damaged
tor » Check that the injector con-

* Reduced performance nections are not damaged

* Check fuel supply pressure
» Check the valve clearance

* Do a compression test and
check cylinder #6

Camshaft Drive Speed Sensor (Code 2.5, SID21/SPN 636)

Cause Reaction Remedy
* No signal » Engine takes longer to start * Check that the engine speed
than normal. Engine runs nor- sensor connector is correctly
* Abnormal frequency ' .
mally when running installed

»  Faultin sensor * Check that the engine speed

sensor cable is not damaged

* Check that the engine speed
sensor is correctly installed in
the upper timing gear cover.

* Check engine speed sensor

function.
Flywheel Speed Sensor (Code 2.4, SID 22/SPN 637)
Cause Reaction Remedy
* No signal » Engine is very difficult to start » Check that the sensor con-
and runs roughly when it nector is correctly installed

» Abnormal frequency

starts .
+ “Intermittent” signal from the Check that th? engine speed
sensor cable is not damaged
sensor
; » Check that the engine speed
* Faultin sensor . . :
sensor is correctly installed in
the flywheel housing
» Check engine speed sensor
function
TAD1650VE, TWD1643GE
Wastegate (SID 32/SPN 1188)
Cause Reaction Remedy
« Short circuit to positive (+) or *  Warning lamp lights up + Check that the wastegate
negative (-) - Engine control unit limits connector is properly
- : mounted
* Open circuit engine power

» Check that the wiring to the

» Wastegate damaged wastegate is not damaged

mechanically
+ Check that the wastegate is
correctly mounted
» Check the wastegate
7748681 12-2011 45
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TAD1650VE, TWD1643GE

Preheating Sensor (Code 8.6, SID 70/SPN 729)

Cause Reaction Remedy
* Faultin cable harness * Preheating can not be acti- * Check the cable harness
* Fault in preheating relay vated » Check the preheating relay
Data Link (CAN), CIU (Code 6.4, SID 231/SPN 639)
Cause Reaction Remedy
+ Faulty data link (CAN), , CIU * Instruments and warning + Check that the 8-pin connec-
lamps stop working tor is not damaged

* Check that the cables
between the CIU and the
engine management unit are
not damaged

Data Link (CAN), EMS 2 (Code 6.5, SID 231/SPN 639/2017/PSID 201)

Cause Reaction Remedy
* Internal fault in control mod- » Engine not operating: engine * Check that the 8-pin connec-
ule can not be started. Engine tor is not damaged

operating: engine idles and
can only be stopped with the
auxiliary stop (AUX-stop)

Check that the cables
between the CIU and the
engine management unit are
not damaged

* Check that sleeves 11 and 12
in the connector on the CIU
are not damaged

TWD1643GE

Power Supply to Sensor (Code 9.3, SID 211/232, SPN 1079/1080)

Cause Reaction Remedy
» Shortcut * Faulty values in oil pressure * Check that the cable harness
and boost pressure sensors to oil pressure and boost

* Fault in sensor
pressure sensor has not been

» Fault code for oil pressure- damaged

and boost pressure sensor
. » Check oil pressure and boost
* Low engine output

pressure sensors
» Theinstrument shows zero olil

pressure and boost pressure

TWD1643GE

Power Supply to Sensor (Code 9.3, SID 211, 232/SPN 1080, 1079)

Cause Reaction Remedy
» Shortcut » Faulty values in oil pressure » Check that the cable harness
and boost pressure sensors to oil pressure and boost

+ Fault in sensor
pressure sensor has not been

» Fault code for oil pressure- damaged

and boost pressure sensor
. » Check oil pressure and boost
* Low engine output

pressure Sensors
» Theinstrument shows zero ol

pressure and boostpressure
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Power Supply Sensor (Code 9.3, SID 232/SPN 620)

Cause Reaction

+ Shortcut » Faulty values in oil pressure

. and boost pressure sensors
* Faultin sensor

» Fault code for oil pressure-
and boost pressure sensor

* Low engine output

* The instrument shows zero oil
pressure and boost pressure

Remedy
» Check that the cable harness
to oil pressure and boost
pressure sensor has not been
damaged

» Check oil pressure and boost
pressure Sensors

Memory Fault EMS (Code 9.9, SID 240/SPN 628)

Reaction
Engine might not start

Cause

* Memory fault in engine man- .
agement system

Remedy
* Re-program the unit

Faulty data link (J1587) (Code 9.2, SID 250/SPN 608)

Reaction
None

Cause
+ Faulty data link .

Remedy

* Check that the 8-pin connec-
tor is not damaged

» Check that the cables
between the CIU/DCU and
the engine management unit
are not damaged

Data Set Memory EEPROM, CIU (Code 9.8, SID 253/SPN 630)

Cause Reaction
* Internal fault in control mod- * Engine does not start
ule

* Programming faulty

Remedy
* Re-program the control mod-
ule.

Data Set Memory EEPROM, EMS (Code 9.9, SID 253/SPN 630)

Cause Reaction
* Internal fault in control mod- * Engine does not start
ule

* Internal fault in control mod-
ule

Remedy
* Re-program the control mod-
ule. If the fault remains,
change the control module

Fault in Control Unit, CIU (Code 9.8, SID 254/SPN 629)

Cause Reaction
+ Faulty EEPROM, CIU » CIU returns to factory setting
+ Faulty flash memory, CIU » Engine goes to idle
« Fault in control module, CIU » Engine can not be started

Remedy
* Re- program the unit

Control Module EMS (Code 9.9, SID 254/SPN 629)

Cause Reaction
* Internal fault in control mod- » Engine misfires
ule

» Engine does not start

Remedy
+ Change engine control unit

7748681 12-2011
133/217

47



Fault Code Register

TAD1650VE, TWD1643GE

Fan actuator (SID 33/SPN 975)

Cause Reaction
» Short circuit to positive (+) or »  Warning lamp lights up
negative (-)

* Open circuit

* Fan actuator damaged
mechanically

Remedy
* Check that the fan actuator is
properly mounted

* Check that the wiring to the
fan actuator is not damaged

* Check that the fan actuator is
correctly mounted

* Check the fan actuator

EATS

Fault codes for the EATS system is in the installation
manual for this system.

Calibration memory EEPROM (SID 232, SPN 628)

Possible reason Reaction Action
* Control unit * None » Check cables and connec-
tions
CAN1 J1939 time out (PSID 201, SPN 2029)
Possible reason Reaction Action
+ Faulty harness * None. Fault only visible in * Check wiring
Vodia.

+ Faulty sensor

» Faulty fuse

« Check the sensor
* Check the fuse

48
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Maintenance Schedule

Your Volvo Penta engine and its equipment are designed for high reliability and long life. It is built so as to have
minimal environmental impact. If given preventive maintenance, according to the maintenance schedule, and if
Volvo Penta original spares are used, these properties are retained and unnecessary malfunctions can be
avoided.

/N cauTION!

Read the chapter on Maintenance before starting work. It contains instructions on how to carry out maintenance
and service operations in a safe and correct manner.

When both operation and calendar time are specified, perform the maintenance job at the interval which is reached
first.

Service program

FSI = First Service Inspection C =Clean
S = Special Service R = Replace
A - F = Type of service (regular service) L = Lubrication

| = Inspection (includes, if necessary, cleaning, adjust-
ment, lubrication and change)

FSI = First Service Inspection

After the first 100-200 Hours

Fuel pre-filter, draining condensed water |

Coolant Level |

Drive Belts |

Start and warm up engine

Inspection with VODIA (Diagnostic Tool) I

Coolant/oil/fuel, leakage |

Engine and transmission, abnormal noises |

Stop engine

Engine Oil and Oil Filters / By-pass filter | R

Restart engine

Oil pressure / oil leakage | I

S1
Every 50-600 Hours At least every (month)
12 | 24 | 48

Engine Oil and Oil Filters / By-pass filter R )

S2
After the First 1000 Hours
Valve clearance | A

7748681 12-2011 49
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Maintenance Schedule

A

Every 500 hours

At least every (month)

12

24

48

Fuel Tank (sludge trap), Drain

Inspection with VODIA (Diagnostic Tool)

Fuel pre-filter, draining condensed water

Air Filter Inserts (Indicator), Engine

Radiator

Drive Belts

Batteries, electrolyte level

B

Every 1000 hours

At least every (month)

12

24

48

Fuel Filter

Air filter insert

Fuel pre-filter

Coolant filter (if fitted). Not at same time as coolant change

AR A

Cc

Every 2000 Hours

Valve clearance

D

Every 2000 Hours

At least every (month)

12

24

48

Turbo

Turbo, Wastegate(!)

Engine, with Respect to Leakage

Engine hoses, cables and clamps

Engine, cleaning and painting

Air Filter, Tank Breather

Air Filter, Compressor

x| —|—|-

1) TWD1643GE

E

Every 4000 hours

At least every (month)

12 | 24 | 48
Belt Tensioner | °
Drive Belts R °
Coolant (green) R °

F

Every 8000 hours

At least every (month)

12

24

48

Coolant VCS (yellow)

R

50

136/217

7748681 12-2011




Maintenance

This chapter describes the most common maintenance items, see Service program for service intervals.
NOTICE! Service points which are not described here must be performed by authorized Volvo Penta workshop.

/N cauTION!

Read the chapter on Maintenance before starting work. It contains instructions on how to carry out maintenance
and service operations in a safe and correct manner.

/N\ WARNING!

Care and maintenance work should be done with the engine stopped unless otherwise specified. Stop the engine
before opening or removing the engine hatch/hood. Make it impossible to start the engine by removing the start
key and cutting the system voltage with the main switches.

Read about security measures for maintenance and service in the chapter Safety Information page 3 before you
begin.

7748681 12-2011 51
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Maintenance

Orientation

TAD1640GE, TAD1641GE, TAD1641VE,
TAD1642GE, TAD1642VE, TAD1650GE,
TAD1651GE

1 AC generator
Control unit EMS 2
Air Filter
Oil dipstick

Fuel filter, with fuel pressure monitor

2

3

4

5

6 Fuel prefilter with water monitor
7 Expansion tank

8 Charge air cooler (TAD)

9 Starter motor

1

0 Qil Filter

P0014600

52 7748681 12-2011
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Maintenance

TWD1643GE

Control unit, EMS

Charge air cooler, HP-turbo

Oil filler

Oil dipstick

Fuel filter with fuel pressure monitor
Fuel pre-filter with water monitor
Air filter

HP-turbo

9 LP-turbo

10 Expansion tank

0 N O g b~ O N -

11 Starter motor, located behind charge air cooler
12 Charge air cooler, LP-turbo
13 Qil filter

poo14760 12 11 6

7748681 12-2011 53
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Maintenance

P0005082

P0005083

54

TAD1650VE

Control unit, EMS
Qil filler
Oil dipstick

Fuel filter, to be installed separately

a A WO N -

Fuel pre-filter with water monitor, to be installed
separately

6 Starter motor

7748681 12-2011
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Maintenance

Location of Sensors

TAD1640GE, TAD1641GE, TAD1641VE,
TAD1642GE, TAD1642VE, TAD1643VE,
TAD1650GE, TAD1651GE

P0002058

1 Coolant level sensor, in expansion tank 8 Water in fuel sensor
2 Charge air pressure and temperature sensor 9 Qil level and temperature sensor
3 Air filter indicator 10 Fuel pressure sensor
4 Flywheel position and engine speed sensor 11 Crankhouse pressure sensor
5 Fuse 12 Coolant temperature sensor
6 Aux stop 13 Piston cooling pressure sensor (not TAD1650/51GE)
7 Oil pressure sensor 14 Camshaft position sensor
7748681 12-2011 55
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Maintenance

Location of Sensors

TWD1643GE

56

1 Coolant level sensor, in expansion tank

2 Charge air pressure and temperature
sensor

3 QOil pressure sensor
4 Airfilter indicator

5 Aux stop

6 Fuse

7 “Water in fuel” sensor
8 Fuel pressure sensor

9 Qil level and temperature sensor
10 Crankhouse pressure sensor

11 Coolant temperature sensor

12 Exhaust temperature sensor

13 Piston cooling pressure sensor

14 Flywheel position and engine speed sensor
15 Camshaft position sensor

16 Solenoid valve, drainage, water trap (optional), not shown
in illustration

7748681 12-2011
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Maintenance

Location of Sensors

TAD1650VE

P0005187

1 Crankhouse pressure sensor

2 Charge air pressure and temperature sensor
3 Flywheel position and engine speed sensor
4 Fuse

5 Aux stop

6 Oil pressure sensor

7748681 12-2011
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7 Qil level and temperature sensor
8 Water in fuel sensor
9 Fuel pressure sensor
10 Coolant temperature sensor
11 Piston cooling pressure sensor
12 Camshaft position sensor
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Maintenance

Engine, General

General inspection

Make it a habit to give the engine and engine bay a
visual inspection before starting the engine and after
operation once the engine has stopped. This will help
you to discover quickly if anything abnormal has hap-
pened, or is about to happen.

Look especially carefully at oil, fuel and coolant leak-
age, loose bolts, worn or poorly tensioned drive belts,
loose connections, damaged hoses and electrical
cables. This inspection only takes a few minutes and
can prevent serious malfunctions and expensive

P0002448 repairs.

/N\ WARNING!

Accumulations of fuel, oil and grease on the engine or
in the engine room is a fire hazard and must be
removed immediately they are detected.

/\ WARNING!

( If an oil, fuel or coolant leak is detected, the cause must
k Q be investigated and the fault rectified before the engine

is started.
P0002455

IMPORTANT!

Remember the following when washing with a power

washer: Never aim the water jet at radiators, charge air

cooler, seals, rubber hoses or electrical components.

Air Filter, Check and Change

The engine is equipped with electronic air filter indica-
tion.

The control unit provides an output signal which is
announced as a warning on the instrument panel. The
warning indicates a pressure drop in the air filter, which
must then be checked and possibly changed.

« Scrap the old filter. No cleaning or re-use is permis-
sible

« Incontinuous operation, the filter should be checked
every 8 hours. For operations in extremely dirty
environments such as coal mines and rock crushing
mills, special air filters must be used.

-—
\l

.~
V/

"
P0002088
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Maintenance

P0002083

7748681 12-2011
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Charge Air Pipe, Leakage Check

Inspect the condition of the charge air hoses, hose
unions and clamp condition for cracks and other dam-
age. Change as necessary.

IMPORTANT!

Clamps must be tightened using a torque wrench to 9
+2 Nm (6.6 1.5 Ibf.ft.).
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Maintenance

Drive Belt and Alternator Belt,
Inspection

Inspections must be carried out after operations, while
the belts are hot.

You should be able to depress the alternator belt and
the drive belt about 3-4 mm between the pulleys.

The alternator belts and drive belts have automatic belt
tensioners and do not need to be adjusted.

Check the condition of the drive belts. Replace as nec-
essary; refer to Alternator Belt, Change page 60 and
Drive Belt, Change page 61.

Alternator Belt, Change

IMPORTANT!

Always change a drive belt which appears worn or
cracked.

1 Disconnect the main switch(es) and check that the
engine is not connected to system voltage.

2 Remove the fan guard and fan ring round the cool-
ing fan.
Remove the belt guard.

4 Inserta 1/2” square wrench in the belt tensioner (1).

Lift the wrench up and lift the water pump drive belt
off.

5 Inserta 1/2” square wrench in the belt tensioner (2).
Press the wrench down and remove the alternator

P0002084 belts.
TAD1640GE, TAD1641GE, TAD1642GE, TAD1650GE, TAD1651GE, TAD1641VE,
TAD1642VE, TAD1643VE, TAD1650VE 6 Check that the pulleys are clean and undamaged.

7 Pressthe 1/2” wrench in the belt tensioner (2) down
and install the new alternator drive belt.

8 Lift the 1/2” wrench in the belt tensioner (2) and
install the new water pump drive belt.

9 Install the belt guards.

10 Install the fan guard and fan ring round the cooling
fan.

11 Start the engine and do a function check.

P0002085
TWD1643GE

60 7748681 12-2011
146/217



Maintenance

P0002086

TAD1640GE, TAD1641GE, TAD1642GE, TAD1650GE, TAD1651GE, TAD1641VE,
TAD1642VE, TAD1643VE, TAD1650VE

P0002087
TWD1643GE

7748681 12-2011
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Drive Belt, Change

N

= ©O© 00 N O O

Disconnect the main switch(es) and check that the
engine is not connected to system voltage.

Remove the fan guard and fan ring round the cool-
ing fan.

Remove the belt guard.

Insert a 1/2” square wrench in the belt tensioner (1).
Lift the wrench and remove the drive belt.

Thread the drive belt round the fan and remove it.
Check that the pulleys are clean and undamaged.
Thread the new drive belt over the fan.

Lift the 1/2" wrench and install the new drive belt.

Install the belt guards.

0 Install the fan guard and fan ring round the cooling

fan.

11 Start the engine and do a function check.
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Maintenance

DIESEL ENGINE OIL
VDs-215wa0

P0002089

P0004311

~ [ MAX
~
~

L/ MIN
~_ P0005248
TAD1650VE
62

Lubrication System

Oil change intervalls may vary according to the lubri-
cation oil grade and fuel sulfur content. Refer to Tech-
nical data, Lubrication system.

NOTICE! Oil change intervals must never exceed a
period of 12 months.

If longer oil change intervals than those given in Tech-
nical data are required, the condition of the oil must be
checked by the oil manufacturer via regular oil tests.

Oil level, checking and topping up

The oil level must be inside the marked area on the
dipstick and must be checked daily before the first
start.

« Top up with oil via the filler opening, please refer to
Maintenance page 52.

o The oil level can be read both when the engine is
stationary (the STOP side of the dipstick) and with
the engine running (the OPERATING side of the
dipstick).

Do not fill up above the maximum oil level. Only use
a recommended grade of oil, please refer to Tech-
nical Data page 82

o The oil level sensor only measures the oil level at
the time when the ignition is turned on. In other
words, not continually during operation.

TAD1650VE

The oil level must be inside the marked area on the
dipstick and must be checked daily before the first
start.

Top up with oil via the filler opening, located on the side
of the engine. Check that the correct level has been
achieved. If the engine is stationary, wait for a few
minutes to allow the oil to run down into the oil pan.

IMPORTANT!

Do not fill up above the maximum oil level. Only use a
recommended grade of oil, please refer to Technical
Data page 82.

7748681 12-2011
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Maintenance

Engine Oil, Change
/N\ WARNING!

Hot oil and hot surfaces can cause burns.

Oil changes must be done when the engine is warm.

1 Connect the drain hose to the oil drain pump and
check that no leakage can occur.

2 Pump the oil out (or remove the bottom drain plug
and drain the oil).
Collect all the old oil and old filters, and leave them
at a re-cycling station for destruction.

3 Remove the drain hose (or install the bottom drain
plug).
4 Fill with engine oil.

For change volume, please refer to Technical
Data page 82.

P0002090

Oil Filter/By-pass Filter, Change
/\ WARNING!

Hot oil and hot surfaces can cause burns.

R
i

\{(,;n
(@!@

1 Clean the oil filter bracket (2).

2 Remove all oil filters with a suitable oil filter extrac-
tor (1).

3 Clean the mating surface of the oil filter bracket.
Make sure that no pieces of old oil seal are left
behind. Carefully clean round the inside of the pro-
tective rim (2) on the oil filter bracket.

4 Put a thin layer of engine oil on the seal rings of the
new fuel filters.

5 Install the new oil filters. Tighten the filters %—1 turn
after they touch.

6 Top up with engine oil, start the engine and let it run
for 20-30 seconds.

7 Turn off the engine, check the oil level and top up

as required.
P0002091

8 Check sealing round the oil filters.

7748681 12-2011 63
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Maintenance

Fuel System
/\ WARNING!

Fire hazard. When carrying out work on the fuel system
make sure the engine is cold. A fuel spill onto a hot
surface or an electrical component can cause a fire.
Store fuel soaked rags so that they can not cause fire.

Only use the grades of fuel recommended in the fuel
specification below, please refer to Technical

Data page 83. Always observe the greatest cleanli-
ness during re-fueling and work on the fuel system.

IMPORTANT!

All work on the injection system of the engine must be
done by an authorized workshop.

P0002101

Engine Fuel Filter Replacement
/\ WARNING!

Fire hazard. When carrying out work on the fuel system
make sure the engine is cold. A fuel spill onto a hot
surface or an electrical component can cause a fire.
Store fuel soaked rags so that they can not cause fire.

IMPORTANT!

\\\\\\\\\\\\ll|lllllllllll(lll((((((((((((x
|\

Do not fill the new fuel filter with fuel before assembly.
There is a risk that contamination could get into the
system and cause malfunctions or damage.

1 Clean round the fuel filter.

2 Remove the filter with a suitable filter remover. Col-
lect any spilled fuel in a collection vessel.

3 Clean the filter mating surface on the filter bracket.

4 Lubricate the seal with diesel fuel and install the

new fuel filter. Tighten the fuel filter in accordance
with the instructions on the fuel filter.
P0002102 v

5

If necessary, vent the fuel system, please refer to
Bleeding the Fuel System page 65.

64
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Maintenance

Fuel Pre-filter, Change
1 Undo the cable from the water trap sensor.

2 Remove the water trap filter from the filter housing.
Collect any spilled fuel in a container.

3 Remove the lower part of the water trap from the
filter.

4 Clean the lower part of the water trap with a soft rag.
Check that the drain hole in the lower part is not
blocked.

5 Install a new seal on the lower part and lubricate the
seal with diesel fuel. Re-install the lower part of the
filter.

=)

i @((£ &

6 Lubricate the seal with diesel fuel. Screw the filter
onto the filter bracket by hand until the rubber seal
just touches the mating surface. Then tighten a fur-
ther half turn, no more.

7 Connect the cable to the water trap sensor.

8 If necessary, vent the fuel system, please refer to
Bleeding the Fuel System page 65.

P0002103

Draining condensate, fuel system

NOTICE! Put a collection vessel under the fuel filter
tocollect the condensate and fuel.

1 Open the drain nipple (1) in the base of the fuel pre-
filter.

2 Tighten the drain tap (1) when fuel without water
starts to run out.

P0002104

Bleeding the Fuel System

The system does not need to be purged unless it has
been run completely dry. Purging is then done with the
hand pump on the fuel filter bracket.

7748681 12-2011 65
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Maintenance

P0013077

66

Cooling System

The engine's internal cooling system makes sure the
engine works at the right temperature. It is a closed
system that must always be filled with a mixture of
concentrated coolant and water in order to protect the
engine against internal corrosion, cavitation and bursts
due to freezing.

IMPORTANT!

Coolant of a suitable chemical composition must be
used all year round. This also applies in areas where
there is never any risk of freezing, to provide the engine
with full corrosion protection.

The corrosion protection additives become less effec-
tive over time, which means that the coolant must be
changed at regular intervals; refer to the Maintenance
Schedule. The cooling system must be flushed when-
ever the coolant is changed; refer to the Cooling Sys-
tem, Cleaning page 71 section.

Volvo Penta engines are delivered with either “Volvo
Penta Coolant” (green) or “Volvo Penta Coolant VCS”
(yellow); both are available as concentrates and
“‘Ready Mixed”.

Volvo Penta coolants have been prepared to work best
with Volvo Penta engines and offer excellent protection
against corrosion, cavitation damage, and bursts due
to freezing. Only coolants of this quality are adapted
to, and approved by, Volvo Penta.

We recommend that the coolant supplied with the
engine on delivery be used. Future warranty claims
related to engine and accessories may be declined if
an unsuitable coolant has been used, or if the instruc-
tions for coolant mixture have not been followed.

The use of anti-corrosion agents alone is not permitted
in Volvo Penta engines. Never use water alone as a
substitute for coolant.

IMPORTANT!

« The two types of Volvo Penta coolant may never be
mixed with each other as this will affect the anti-cor-
rosion properties.

« Coolant filters may not be used together with Volvo
Penta Coolant VCS.

« Engines using yellow Volvo Penta Coolant VCS
must have a yellow decal with the text VOLVO
COOLANT VCS on the expansion tank.

7748681 12-2011

152/217



Maintenance

P0002463

7748681 12-2011
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Ready Mixed

Ready mixed coolant contains 40% Volvo Penta Cool-
ant / Volvo Penta Coolant VCS and 60% water. This
mixture protects the engine against internal corrosion,
cavitation and bursts due to freezing down to —28°C (—
18 F).

Coolant, Mixing

The concentrated coolant must be mixed with pure
water (distilled or de-ionized water) according to spec-
ifications; refer to Water Quality page 84.

/N\ WARNING!

All coolant is hazardous and harmful to the environ-
ment. Do not consume. Coolant is flammable.

IMPORTANT!

Different kinds of coolant must not be mixed with each
other!

Mix: 40% concentrated coolant and 60% water

This mixture protects against internal corrosion, cavi-
tation and bursts due to freezing down to —28°C (-
18°F). A 60% glycol admix lowers the freezing point to
—54 °C (-85 °F).

Never mix more than 60% concentrate in the coolant.
A greater concentration provides reduced cooling
effect with the risk for overheating and reduced anti-
freeze protection.

It is extremely important that the system be filled with
the correct coolant concentration. Mix in a separate
clean vessel before filling the cooling system. Make
sure that the liquids mix.
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Maintenance

TAD1640GE, TAD1641GE, TAD1642GE, TAD1650GE, TAD1651GE, TAD1641VE,

TAD1642VE, TAD1643VE, TAD1650VE

P0002096
TWD1643GE

68

Coolant Level, Checking and
Topping Up

/N\ WARNING!

Do not open the coolant filler cap when the engine is
warm, except in emergencies, this could cause serious
personal injury. Steam or hot fluid could spray out.

IMPORTANT!

Filling of coolant must be performed with the engine
stopped. Fill up slowly, to allow the air to flow out.

Coolant Level, Checking and Topping Up

NOTICE! Only use coolant recommended by Volvo
Penta.

NOTICE! Open only the filler cap (1). Do not open the
pressure cap (2).

NOTICE! TWD1643GE: The cap (2) is both filler cap
and pressure cap.

Check the coolant level daily before starting.

1 Check that the coolant level is above the MIN mark
on the expansion tank.

2 Top up with coolant as required, so that the level is
between the MIN and MAX marks.
TWD1643GE: Fill the expansion tank to the MAX
mark on the sight glass.

7748681 12-2011
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Maintenance

TAD1640GE, TAD1641GE, TAD1642GE, TAD1650GE, TAD1651GE, TAD1641VE,

TAD1642VE, TAD1643VE, TAD1650VE

P0002097
TWD1643GE

P0002098

7748681 12-2011

Filling a completely empty system

NOTICE! Mix the correct amount of coolant in
advance, to ensure that the cooling system is com-
pletely filled. Refer to Technical Data page 84 for the
correct coolant volume.

NOTICE! Do not start the engine until the system is
purged and completely filled.

Check that all drain points are closed.

Open filler cap (1). Do not open the pressure cap
(2).

Fill with coolant, so that the level is between the MIN
and MAX marks.

Start the engine when the cooling system has been
completely filled and vented. Open any venting taps
a short while after starting, to allow trapped air to
escape.

If a heating unit is connected to the engine cooling
system, the heat control valve should be opened
and the installation vented during filling.

Stop the engine after about an hour and check the
coolant level. Top up as necessary.

TWD1643GE

1

Open the caps to both the expansion tank (1) and
radiator (2).

Fill coolant into the expansion tank until it is com-
pletely full.

Fill the radiator. Vent via the venting nipple (3).

Top up until the system is completely full. Refer to
Technical Data page 84 for the correct coolant
volume.

NOTICE! Do not start the engine until the system is
purged and completely filled.
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Maintenance

Coolant, Draining

/\ WARNING!

Do not open the coolant filler cap when the engine is
warm, except in emergencies, this could cause serious
personal injury. Steam or hot fluid could spray out.

IMPORTANT!

On engines which are to be put in storage, the engine
cooling system should not be drained. The coolant
contains corrosion inhibiting additives.

TAD1640GE, TAD1641GE, TAD1642GE, TAD1650GE, TAD1651GE, TAD1641VE, 1 Stop the engine before draining the cooling sys-
TAD1642VE, TADTG43VE, TAD1G50VE temand remove the expansion tank cap.

2 Remove the filler cap (1).

NOTICE! Do not open pressure cap (2).

NOTICE! On TWD1643GE both the pressure cap on
the expansion tank (1) and the filler cap on the radiator
(2) are opened.

3 Open all drain points. Drain the coolant from the
radiator and engine block, using the drain hose.
The drain nipples are situated under the radiator on
the right side of the engine block.

4 Check that all coolant drains out. Deposits may be
found inside the drain plug/tap, and need to be
cleared away. There is otherwise a risk that coolant
could remain and cause frost damage. Check
whether the installation has any further taps or
plugs at the lowest points of the cooling water pipes.

P0002097 .
TWD1643GE 5 Shut any taps and check that the spring-loaded

covers on the nipples close completely. Install the
rubber plugs.

Charge Air Cooler, External
Cleaning

Remove guards as necessary, to access the radiator.
Clean with water and a mild detergent. Use a soft
brush. Be careful not to damage the radiator vanes.
Reinstall removed parts.

IMPORTANT!
Do not use a pressure washer.

70 7748681 12-2011
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P0002099 P0002100

7748681 12-2011
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Coolant Filter, Change

NOTICE! Only applies to engines using Volvo Penta
Coolant (green). Engines using Volvo Penta Coolant
VCS are not fitted with coolant filters.

1 Turn the tap (1) 90° to stop the flow through the
coolant filter.

2 Remove the coolant filter with a suitable extractor.
Make sure that no residue from the old seal
remains in the housing.

3 Put a thin layer of engine oil on the new coolant
filter seal. Screw the coolant filter on by hand until
the seal comes into contact with the mating surface
of the filter bracket. Then tighten the coolant filter
a further 1/2 turn.

4 Turn the tap (1) 90° to release the flow through the
coolant filter again.

Start the engine and perform a leakage check.

6 Switch the engine off and check the coolant level.
Refer to Coolant Level, Checking and Topping
Up page 68.

Cooling System, Cleaning

Cooling performance is reduced by deposits in the
radiator and cooling galleries. The cooling system
should be cleaned out when the coolant is changed.

IMPORTANT!

Cleaning must not be done if there is any risk of the
cooling system freezing, since the cleaning solution
does not have any frost prevention ability.

IMPORTANT!

It is extremely important that the correct concentration
and volume of coolant is put in the system. Mix in a
separate clean vessel before filling the cooling system.
Make sure that the liquids mix.

1 Empty the cooling system. Refer to Coolant, Drain-
ing page 70.

2 Put a hose into the expansion tank filling hole and
flush with clean water, as specified by Volvo Penta—
refer to section Water quality in Technical
Data page 84 until the water draining out is com-
pletely clear.

3 Ifthere should still be some contamination left after
flushing for a long time, cleaning can be done with
coolant. Otherwise, continue as in item 8 below.

4  Fill the cooling system with 15-20 % mixture of con-
centrated coolant. Use only Volvo Penta recom-
mended concentrated coolant mixed with clean
water.
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72
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Drain the coolant after 1-2 days of operation.
Remove the filler cap and possibly the lower radia-
tor hose to increase the speed of emptying.

To prevent suspended material from settling back
in the system, emptying should be done rapidly,
within the space of 10 minutes, when the engine
has not been standing still for a long time.

Flush the system immediately and thoroughly with
clean hot water to prevent dirt from settling in the
inner areas. Flush until the water that runs out is
completely clean. Make sure that any heater con-
trols are set to full heating during emptying.

If contamination should still be left after a long
period of flushing, you can do a cleanout with Volvo
Penta radiator cleaner, followed by finishing-off with
Volvo Penta neutralizer. Carefully follow the
instructions on the package. Otherwise, continue
as in item 8 below.

When the cooling system is completely free from
contamination, close the drain taps and plugs.

Fill up with Volvo Penta recommended coolant, fol-
lowing the instructions in the chapters entitled
Maintenance page 66and Coolant Level, Checking
and Topping Up page 68.
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P0009807
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Cooling air filter

/N\ WARNING!

Stop the engine before doing any maintenance work.

A newly-installed cooling air filter reduces cooling per-
formance by 4 %.

Installation

1 Slide one half of the filter over the fan cover (as in
fig.1).

2 Turn the half filter until it is able to hang loosely on
the fan cover (see fig. 2).

3 Slide on the other filter half and secure the two
halves together with self-affixing velcro tape (as in
fig. 3a).

4 Fasten the outer velcro tape around the fan cover
guard (as in fig. 3b and 3c).

Removal and cleaning

1 Remove the cooling filter.

2 Brush away any heavy dirt with a soft brush.
3 Rinse the filter with water.

NOTICE! If a cleaning agent is necessary, an eco-
friendly degreaser (e.g. coconut oil based) must be
used as a first choice. Alternatively, use a paraffin
fraction as a second choice.

Spray on the degreaser or apply it using a sponge.
Allow it to act for a few minutes and then rinse with
tap water.

IMPORTANT!
Do not use gasoline, steam, a high-pressure washer
or other cleaning agents.

4 Re-install the filter according to instructions.
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Electrical System

The engine is equipped with a 2-pole electrical system
and an alternator. System voltage is 12V or 24V.

/N\ WARNING!

Always stop the engine and break the current using the
main switches before working on the engine.

Main switch

IMPORTANT!

Never disconnect the current with the main switches
when the engine is running, the alternator and elec-
tronics could be damaged.

The main switches must never be switched off before
the engine has stopped. If the circuit between the alter-
nator and the battery is disconnected when the engine
is running, the alternator and electronics can be dam-
aged. For the same reason the charging circuits must
never be re-connected with the engine running.

Fuses

The engine is equipped with a 10 A circuit breaker
which cuts the current if overloaded.

The circuit breaker is located on the left-hand side of
the engine Location of Sensors page 55.

The engine stops if the fuse trips. If the circuit breaker
trips frequently, an authorized Volvo Penta workshop
should be contacted to investigate the cause of the
overload.

Electrical Connections

Check that electrical connections are dry, free from
oxide, and that they are securely tightened. Spray the
connections as necessary with water-repellent spray
(Volvo Penta universal oil).

7748681 12-2011
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Battery, Maintenance

/N\ WARNING!

Risk of fire and explosion. Never allow an open flame
or electric sparks near the battery or batteries.

occoror /\ WARNING!

Never confuse the positive and negative poles on the
batteries. Risk of arcing and explosion.

/\ WARNING!

The battery electrolyte contains extremely corrosive
sulfuric acid. Protect your skin and clothes when charg-
ing or handling batteries.

Always use protective goggles and gloves. If battery
electrolyte comes into contact with unprotected skin
whas off immediately using plenty of water and soap.
If battery acid comes in contact with the eyes, flush
immediately with plenty of water and obtain medical
assistance without delay.

Connecting and disconnecting the battery

Connecting
— 1 Connect the + cable (red) to the + pole on the bat-
tery.
+ @ 2 Connect the — cable (black) to the — pole on the
battery.

Disconnecting
1 Remove the — cable (black).

2 Remove the + cable (red).

P0002108

Cleaning

Keep the batteries clean and dry. Contamination and
oxide on the batteries and battery poles can cause
stray currents, voltage drop and discharge, especially
in wet weather. Remove oxidation from the battery
poles and terminals, using a brass brush. Tighten the
terminals securely and grease them with terminal
grease or petroleum jelly.

P0002109
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Filling

The electrolyte level should be 5-10 mm (0.2— 0.4")
above the cell plates in the battery. Top up with distilled
water as required.

After filling, the battery should be charged for at least
30 minutes by running the engine at idle.

Some maintenance-free batteries have special
instructions, which must be followed.

Battery, Charging
/\ WARNING!

Risk of fire and explosion. Never allow an open flame
or electric sparks near the battery or batteries.

/N\ WARNING!

The battery electrolyte contains extremely corrosive
sulfuric acid. Protect your skin and clothes when charg-
ing or handling batteries.

Always use protective goggles and gloves. If battery
electrolyte comes into contact with unprotected skin
whas off immediately using plenty of water and soap.
If battery acid comes in contact with the eyes, flush
immediately with plenty of water and obtain medical
assistance without delay.

/\ WARNING!

Never confuse the positive and negative poles on the
batteries. Risk of arcing and explosion.

IMPORTANT!

Observe the instruction manual for the battery charger
carefully. To avoid the risk of electrochemical corrosion
when an external charger is connected, the battery
cables should be removed from the batteries before
the charger is connected.

Always switch off the charging current before the
charging clips are removed.

7748681 12-2011
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« Charge batteries if they have become discharged.

During charging, unscrew the cell plugs but leave
them in the plug holes. Ventilate well, especially if
the batteries are charged in an enclosed space.

If the engine is not used for a longer period of time,
the batteries should be fully charged, then possibly
trickle charged (please refer to the battery manu-
facturer's recommendations). Batteries are dam-
aged by being left discharged, and can also freeze
and burst easier in cold weather.

Special instructions apply to boost charging. Boost
charging can shorten battery life, and should there-
fore be avoided.
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Storage

The engine and other equipment must be laid up to prevent damage if they are not used for two months or more.
It is important that this is done in the correct manner, and nothing is forgotten. For this reason, we have compiled
a check list of the most important points.

Before the engine is taken out of service for a long period of time, an authorized Volvo Penta workshop should
check it over. Have any faults and deficiencies attended to, so that the equipment is in order, ready for the next
start.

/N cauTION!

Read the chapter on Maintenance before starting work. It contains instructions on how to carry out maintenance
and service operations in a safe and correct manner.

/N\ WARNING!

Conservations oils can be flammable and dangerous to breathe. Ensure good ventilation. Use a protective face
mask when spraying.

IMPORTANT!

Remember the following when washing with a high pressure washer: Never aim the water jet at seals, rubber
hoses or electrical components.

o For up to 8 month’s stoppage:
Change the oil and oil filter on the engine, then warm
it up afterwards.
More than 8 month's stoppage:
Conserve the lubrication and fuel systems with con-
servation oil. Please refer section Conservation of
the lubrication and fuel systems for more than 8
months’ stoppage.

« Check that the coolant offers sufficient frost protec-

‘ tion. Top up as necessary.
/-\ Alternatively, you can drain the coolant (also drain
’ the coolant filter).

« Drain any water and contamination from the fuel fil-
ters and fuel tank. Fill the fuel tank completely, to
avoid condensation.

DIESEL ENGINE 0IL
VOSZiSWAD

« Disconnect the battery cables, clean and charge the
batteries. Trickle charge the batteries while the
equipment is in storage.A poorly charged battery
can freeze and burst.

P0002089 « Clean the outside of the engine. Do not use a high

pressure washer for engine cleaning. Touch up
paint damage with Volvo Penta original paint.

« Spray the components of the electrical system with
water-repellent spray.

« Check and rust-proof any control cables.

« Put a note on the engine with the date, type of con-
servation and the conservation oil used.

« Cover over the air filter, exhaust pipe and engine if
necessary.

78 7748681 12-2011
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Bringing out of storage

Remove any covers from the engine, air filter
and exhaust pipe.

Put the correct grade of oil into the engine, if
necessary, refer to Technical Data, Lubrication
System. Install a new oil filter if the filter was not
changed during conservation.

Install new fuel filters and vent the fuel system.
Check the drive beli(s).

Check the condition of all rubber hoses, and
retighten the hose clamps.

Close the drain taps and install any drainplugs.
Check the coolant level. Top up as necessary.
Connect the fully charged batteries.

Start the engine and warm it up at fast idle with
no loading.

Check that no oil, fuel or coolant leakage occurs.

Conservation of the lubrication and fuel systems for more than 8 months’ stoppage:

Drain the engine oil and fill up with conservation

oil* to just over the MIN marking on the dipstick.

Connect the fuel suction and return hoses to a 1/3

full jerrican containing conservation oil* and 2/3
diesel fuel.

Vent the fuel system.

* Conservation oils are sold by oil companies.

7748681 12-2011
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Start the engine and run at a fast idle until about 2
liters (0.6 US gals) of the fluid in the jerrican have
been used. Stop the engine and connect the ordi-
nary fuel pipes.

Drain the engine’s conservation oil.

Follow the other instructions on the previous page.
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Technical Data

Engines
Type designation TAD1640GE | TAD1641GE TAD1642GE TWD1643GE
Power, prime/stand-by Refer to the sales literature
Torque, Prime/Standby Refer to the sales literature
No. of cylinders 6 6 6 6
Bore, mm (inch) 144 (5.67) 144 (5.67) 144 (5.67) 144 (5.67)
Stroke, mm (inch) 165 (6.50) 165 (6.50) 165 (6.50) 165 (6.50)

Displacement, liter (inch3)

16,12 (983.9)

16,12 (983.9)

16,12 (983.9)

16,12 (983.9)

Weight, dry, kg (Ib)

1440 (3175)

1440 (3175)

1480 (3263)

1700 (3748)

Weight, wet, kg (Ib)

1510 (3329)

1510 (3329)

1550 (3417)

1770 (3902)

Firing order 1-5-3-6-2-4 1-5-3-6-2-4 1-5-3-6-2-4 1-5-3-6-2-4
Compression ratio 17,5:1 16,5:1 16,5:1 16,5:1

Low idle, r/min. 900 900 900 900

High idle, rpm 1500/1800 1500/1800 1500/1800 1500/1800
Type designation TAD1650GE TAD1651GE

Power, prime/stand-by Refer to the sales literature

Torque, Prime/Standby Refer to the sales literature

No. of cylinders 6 6

Bore mm (inch) 144 (5.67) 144 (5.67)

Stroke mm (inch) 165 (6.50) 165 (6.50)

Displacement liter (inch?3)

16,12 (983.9)

16,12 (983.9)

Weight, dry kg (Ib)

1440 (3175)

1480 (3263)

Weight, wet kg (Ib)

1510 (3329)

1550 (3417)

Firing order 1-5-3-6-2-4 1-5-3-6-2-4
Compression ratio 16,5:1 16,5:1
Low idle, r/min. 900 900
High idle, rpm 1500/1800 1500/1800
80 7748681 12-2011
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Technical Data

Type designation TAD1641VE TAD1642VE TAD1650VE
TAD1643VE

Power, prime/stand-by Refer to the sales literature

Torque, Prime/Standby Refer to the sales literature

No. of cylinders 6 6 6

Bore mm (inch) 144 (5.67) 144 (5.67) 144 (5.67)

Stroke mm (inch) 165 (6.50) 165 (6.50) 165 (6.50)

Displacement liter (inch3) 16,12 (983.9) 16,12 (983.9) 16,12 (983.9)

Weight, dry kg (Ib) 1480 (3263) 1480 (3263) 1425 (3142)

Weight, wet kg (Ib) 1550 (3417) 1550 (3417) 1495 (3296)

Firing order 1-5-3-6-2-4 1-5-3-6-2-4 1-5-3-6-2-4

Compression ratio 17,51 17,5:1 18,0:1

Low idle, r/min. 600 600 700

High idle, rpm 1800 1800 1800-2000

7748681 12-2011
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Technical Data

Lubrication System

Oil

Change volume, including filter change

48 liter (12.68 US gal)

TAD1650VE

53 liter (14 US gal)

Oil pressure, hot engine

at operating speed

300-650 kPa (44-94 psi)

TAD1650VE 400-650 kPa (58-94 psi)
Oil filter

Full flow filter 2

By-pass filter 1

Lube oil pump

Type Gear driven

Oil recommendations

Sulfur content in fuel, by weight

VDS-22)

up to 0,5 % 0,5-1,0% more than 1,0 % ")
Oil grade Oil change interval: Reached first in operation:
VDS-3 600 hrs/ 12 month 300 hrs / 12 month 150 hrs / 12 month

NOTICE! Mineral based oil, as well as fully or semi-synthetic, can be used on condition that it complies with

thequality requirements above.

1) If sulfur content is > 1.0 % by weight, use oil with TBN > 15.

2) The oil must also comply with at least one of the following specifications ACEA:E7, ACEA:E5, Global DHD-1, API:CI-4 or API:CH-4.

VDS = Volvo Drain Specification

ACEA = Association des Constructeurs Européenne d’Automobiles

API = American Petroleum Institute Global

DHD = Global Diesel Heavy Duty
TBN = Total Base Number
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Viscosity

Select the viscosity according to the table.

The temperature values refer to stable ambient tem-
peratures.

* SAE 5W/30 refers to synthetic or semi-synthetic oils.

7748681 12-2011
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Technical Data

Fuel System

Feed pump

Feed pressure at 600 rpm min 100 kPa (14.5 psi)
Feed pressure at 1200 rpm min 300 kPa (43,5 psi)
Feed pressure at full load min 300 kPa (43,5 psi)

Bypass valve
Opening pressure 400-550 kPa (58-80 psi)

Fuel specification

The fuel must comply with national and international standards for commercially supplied fuels, such as:

EN 590 (with nationally adapted environmental and cold weather requirements)

ASTM D 975 No 1-D och 2-D

JIS KK 2204

Sulfur content: Complying with legal requirements in each country. If the sulfur content exceeds 0.5 weight-
percent, the oil change intervals shall be changed, refer to Technical Data page 82.

Extremely low sulfur content fuel (urban diesel in Sweden and city diesel in Finland) can cause a loss of up to 5
% of power and an increase in fuel consumption of about 2-3 %.

Biodiesel (FAME)

Vegetable oil esters (Fatty Acid Methyl Esters, FAME), also called "biodiesel", are increasingly available as a
blending component in diesel fuels. Volvo Penta accepts the same FAME content as in major on-road fuels EN
590 and ASTM D975; i.e. today up to 7%, without any specific additional service requirements. Please contact
your Volvo Penta Dealer for futher information.

For engines produced after 1 Jan 2009 Volvo Penta accepts, with specific service requirements,

+ max 30% FAME blend (FAME component in accordance with EN 14214 and diesel fuel in accordance with
EN 590)

* max 20% FAME blend (FAME component in accordance with ASTM D6751 and diesel fuel in accordance
with ASTM D975)

NOTICE!
Higher FAME blends will negatively impact performance, emissions and fuel consumption. Furthermore the func-
tion of the Stage 3B engine exhaust aftertreatment system will be negatively affected.

NOTICE!
Engines for emergency applications, e.g. genset standby, must only run with market diesel fuel with minimum
FAME content.

NOTICE!
Tier 4i engines must only run with market diesel fuel.

NOTICE!
In case of cold starting problems shift to diesel fuel. Do not to use FAME below -10°C.

NOTICE!
Raw vegetable or animal oils do not meet EN 14214 and are not allowed as fuels or fuel blending components.

7748681 12-2011 83
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Technical Data

Cooling System

Type

Pressurized, sealed

Pressure cap, max. opening pressure

75 kPa (10.88 PSI)

Coolant quantity (engine):

| 33 liter (8.72 US gallon)

Coolant quantity (engine, radiator and hoses):

TAD1650-51GE

TAD1640-42GE, TAD1641-43VE, TAD1650VE,

60 liter (15.85 US gallon)

TWD1643GE

95 liter (25.1 US gallon)

Thermostat, quantity

1 pc.

Thermostat, opening temperature:

TAD1640-42GE, TAD1641-43VE

86 °C (186.8 °F)

TAD1650VE, TWD1643GE

82 °C (179.6 °F)

Coolant

Volvo Penta Coolant VCS and VCS Ready Mixed (yel-
low colour) are based on Organic Acid Technology,

OAT.

Volvo Penta Coolant and Coolant Ready Mixed (green

colour) are silicate based.

P0002094
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P0013077

Water Quality

ASTM D4985:
Total solid particles <340 ppm
Total hardness <9,5° dH
Chloride <40 ppm
Sulfate <100 ppm
pH value 5.5-9
Silica (acc. ASTM D859) <20 mg SiOy/I
Iron (acc. ASTM D1068) <0.10 ppm
Manganese (acc. ASTM D858) <0.05 ppm
Conductivity (acc. ASTM D1125) | <500 uS/cm

Organic content, CODy, (acc.
1ISO8467)

<15 mg KMnQOy/I

170/217
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Technical Data

Electrical System

System voltage | 24V
Alternator
voltage/max. current 28V/80A
power app. 2200W
Alternative generating equipment (optional)
voltage/max. current 28V/110A
power app. 2800W
Battery capacity 2 pcs. series connected 12 V, max. 220 Ah

Battery electrolyte density at +25°C °

fully charged battery

1,28 g/cm? (1,24 g/cm3)*

recharge battery at

1,20 g/cm? (1,20 g/cm3)*

* Note. Applies to batteries with tropical acid.

7748681 12-2011
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Technical Data

Identification Numbers

P0002050

CHASSIS ID: 1
Chassis and serial number
i
SERIAL NO:
[T |
po00205T
VOLVO PENTA 2
|I| A Engine designation
RATED POWER[ B | B Engine power, net, (without fan)
RATED SPEED. C Max. engine speed
Mo (D] D Main software
DST:1 [E ]
DST2 F ] E Dataset 1
spec.Nno. [ G ] F Dataset 2

P0002052

G Product number

VOLVO PENTA 3

XXXXX A . . .
W xoocxx B 1 Engine designation
g XXXXXXXXXXC
4 C€ 2 Serial number

P0002053

3 Specification number
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VOLVO PENTA

Declaration for the installation of partially-completed machinery in accordance with
Machinery Directive 2006/42/EC

Engine Manufacturer:

AB Volvo Penta

Gropegardsgatan

SE 405 08 Goteborg

Sweden
Description of engine: 4-cycle diesel engine
Engine types covered by this declaration:
TAD1641VE TAD1660VE TAD1640GE TWD1643GE
TAD1642VE TAD1661VE TAD1641GE TWD1663GE
TAD1643VE TAD1662VE TAD1642GE TWG1663GE
TAD1650VE TAD1650GE

TAD1651GE

Fundamental health and safety requirements applied to, and fulfilled by, the above-mentioned engines are described in

the following items in Annex[; 1.1.3,1.1.5,1.4.2,1.5.1,1.5.2,1.5.3,1.5.4,1.5.6,1.5.13,1.6.1,1.6.2,1.6.4,1.7.1, 1.7.1.1,
1.7.1.2,1.7.4,1.74.1 and 1.7.4.3.

The relevant technical documentation is compiled as described in part B of Annex VII.

Relevant information concerning the partially-completed machinery will be provided in suitable form upon justified requests
from competent national authorities. The individual authorized to compile the relevant technical documentation is the signer
of this declaration.

The harmonizing standards applied are:

EN ISO 12100-1: Safety of machinery - Basic concepts, general principles for design - Part 1: Basic terminology, methodology
EN ISO 12100-2: Safety of machinery - Basic concepts, general principles for design - Part 2: Technical principles

EN 1679-1: Reciprocating internal combustion engines - Safety - Part 1: Compression ignition engines

The partially-completed machinery also complies with the following relevant Directive:

2004/108/EC - Electromagnetic Compatibility (EMC) Directive
Applied Standards: EN 61000-6-1, EN 61000-6-2, EN 61000-6-3, EN 61000-6-4, EN 12895, EN-ISO 14982 and EN 13309

These engines may not be put into operation before the completed machinery into which they are to be installed has been
declared to conform with the provisions of Machinery Directive 2006/42/EC.

Name and function: Jennifer Ahlberg, Laws and Regulation Signature and title: -

(the identity of the individual authorized to sign on behalf of the &M\hlc\-s 41/\-—

engine manufacturer or the latter's authorized representative).

Date and place of issue: (yyyy/mm/dd) 2011/11/11 Gothenburg PL-24/11
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User guide and maintenance manual
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1 Preface

Two excitation type options:

- Scenario 1: AT00404TOA4N - short circuit maintained at 3 times the rated current for 10s. (O for yes)
- Scenario 2: ATO0404TN4N - short circuit maintained at 3 times the rated current for 10s. (N for no)

Reference |AR00310 -AT00351  |AT00750 - ATO0751 | AT01132 - AT01310
AT00390 - AT00440 | ATO0900 -AT00911 AT01512 - AT01630
AT00461 - ATO0B01 | AT00971 - ATO1050 | AT01741 - ATO1800
AT00682 - ATO0810 | ATO1130 - ATO1340 | AT02070 - AT02260

AT01370 - ATO1600 | AT02450 - AT02880

Regulator

R220 Scenario 2

R250 Scenario 2 Scenario 2

R438 Scenario 1 Scenario 1

R450 Scenario 1

1.1 General quidelines

Before using your machine, it is important to read the whole of this maintenance manual. All necessary operations and
interventions on this machine must be performed by a qualified technician.
Our technical support service will be pleased to provide any additional information you may require.

The various operations described in this manual are accompanied by recommendations or symbols to alert the user to the
potential risk of accidents. It is vital that you understand and take notice of the different warning symbols used.

In this manual, the warning messages are used as follows:

A\

Immediate danger.

Indicates an imminent danger which may result in death or serious injury. Failure to follow the instruction
shown may pose serious risks to the health and life of those concerned.

DANGER
' Potential danger.
o Indicates a dangerous situation if the warning is not heeded. Failure to follow the instruction indicated may
cause minor injuries to those concerned or damage to equipment.
IMPORTANT

Note : SDMO reserves the right to modify the characteristics of its products at any time to incorporate the latest technological
developments. The information contained in this document are subject to change without previous notice.
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1.2 Instructions and safety requlations (personal protection)

IMPORTANT

RISK OF INJURY.

During operation, do not allow anyone to stand in front of the air outlet guards, in case anything
is ejected from them.

Do not allow children younger than 14 to go near the air outlet guards.

IMPORTANT

RISK OF BURN.
Never touch the alternator during operation or immediately after the stopping of the unit because

some surface parts might still be very hot.

IMPORTANT

It is forbidden to spray or put any liquid containers on electrical parts.
Electric rotating machines have dangerous parts : when operating they have live and rotating
components. Therefore:
- improper use,
- the removal of protective covers and the disconnection of protection devices,
- inadequate inspection and maintenance can cause personal injury or property damage.

2 Applicable directives and standards

DIRECTIVES:

- Low Voltage Directive no. 2006/95/EC of 12 December 2006

- Machinery Directive no. 2006/42/EC of 17 May 2006
- EMC Directive n0.2004/108/EC of 15 December 2004

STANDARDS:

- EN 55011, Group 1, Class B :

- ENand IEC 60034 — 1 "Rotating electrical machines - Part 1: Rating and Performance"

“Industrial, scientific and medical equipment — Radio-frequency disturbance
characteristics — Limits and methods of measuring”

- IEC 60034 — 5 — “Rotating electrical machines, Part 5: Degrees of protection provided by the integral design of rotating

electrical machines”

- ISO 8528 — 3 — “Reciprocating internal combustion engine driven alternating current generating sets — Part 3:
Alternating current generators for generating sets”

3 Specifications

3.1 Mass

Alternator
Reference ATO00310 AT00351 | AT00390 | AT00440 | AT00461 AT00601 | AT00682 | ATO0750 | AT00751
Total (kg) 90 100 105 110 140 165 180 301 301
Rotor (kg) 30 35 35 40 53 63 69 120 120
Alternator

Reference ATO00810 AT00900 | AT00911 | AT0O0971 | AT01050 | AT001130 | AT01132 | AT01310 | AT01340
Total (kg) 215 405 338 330 374 460 600 700 439
Rotor (kg) 75 140 136 120 150 165 250 260 178
Alternator

Reference ATO01370 AT01512 | AT01600 | AT01630 | AT01741 AT01800 | AT02070 | AT02260 | AT02450
Total (kg) 515 800 570 1000 1000 850 1130 1000 1255
Rotor (kg) 185 290 210 390 390 320 445 380 495
Alternator AT02880

Reference

Total (kg) 1400

Rotor (kg) 550

3
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4

Electrical characteristics

4.1 Resistances of windings

Scenario 1 : short circuit maintained at 3 times the rated current for 10s. (Yes)

fgczrrrel?tcoer AT00310 | AT00351 | ATO0390 | AT00440 | ATO0461 | ATO0601 | ATO0682 | ATO0751 | AT00750
Resistance at 20°C (Q)
Stator L/N 0,48 0,41 0,35 0,28 0,22 0,16 0,135 0,0503 0,0503
Rotor 3,3 3,5 3,8 4,3 0,67 0,78 0,85 2,354 2,354
Field 6,6 6,6 6,6 6,6 7,35 7,35 7,35 0,422 7,262
Armature 1,40 1,40 1,40 1,40 0,20 0,20 0,20 7,262 0,422
Auxil wdg :X1, X2 | 0,36 0,38 0,34 0,32 0,402 0,335 0,307 0,341 0,341
Auxil "gg -2, 0,31 0,33 0,36 0,33 0,507 0,458 0,426 0,627 0,627
gggr”e"‘:]tgé ATO00810 | AT00900 | ATO0911 | AT0O0971 | ATO1050 | ATO1130 | AT01132 | AT01310 | AT01340
Resistance at 20°C (Q)
Stator L/N 0,095 0,046 0,039 0,063 0,0335 0,036 0,022 | 00182 | 0,0236
Rotor 0,91 2,51 2,578 1,96 2,805 2,91 0,23 0,24 3,291
Armature 0,20 0,5 0,459 0,23 0,459 0,5 0,035 0,035 0,459
Field 7,35 4,6 8,068 4,6 8,068 4,6 13,7 13,7 8,068
Auxil wdg :X1, X2 | 0,313 0,3 0,304 0,21 0,288 0,21 0,331 0,301 0,247
Auxil wdg : 21,22 | 0,433 0,5 0,751 0,4 0,575 ,032 0,562 0,495 0,524
é'etgr”e"ﬁgé ATO1370 | ATO1512 | ATO1600 | ATO1630 | AT01741 | AT01800 | AT02070 AT%226 AT02450
Resistance at 20°C (Q)
Stator LIN 0,024 | 00148 | 0,019 | 0,0081 0,0081 0,012 0,0063 | 0,0085 | 0,0081
Rotor 3,32 0,264 3,66 0,77 0,77 0,295 0,88 0,343 0,77
Armature 0,5 0,035 0,5 0,128 0,128 0,035 0,128 0,037 0,128
Field 46 13,7 46 17,4 17,4 13,7 17,4 15,3 17,4
Auxil wdg :X1, X2 | 0,17 0,158 0,16 0,41 0,39 0,181 0,39 0,247 0,28
Auxilwdg:Z1,Z2 | 0,28 0,341 0,21 0,69 0,5 0,541 0,65 0,548 0,54
Arereter | aroasn
Stator L/N 0,0039
Rotor 1.1
Armature 0,128
Field 17,4
Auxil wdg :X1, X2 0,31
Auxil wdg : Z1, Z2 0,53
Scenario 2 : short circuit maintained at 3 times the rated current for 10s. (No)
égferrneitgé AT00310 | AT00351 | ATO0390 | ATO0440 | ATO0461 | ATO0601 | AT00682 | ATO0750 | AT00751
Resistance at 20°C (Q)
Stator L/IN 0,22 0,19 0,16 0,13 0,22 0,16 0,135 0,0503 0,48
Rotor 3,3 3,5 3,8 4,3 0,67 0,78 0,85 2,354 3,3
Armature 1,40 1,40 1,40 1,40 0,20 0,20 0,20 0,422 0,422
Field 12,5 12,5 12,5 12,5 17,6 17,6 17,6 11,647 | 11,647
Q'etfgrlfgé AT00810 | ATO0900 | ATO0911 | AT0O0971 | AT01050 | AT01130 | ATO1340 | AT01370 | AT01600
Resistance at 20°C (Q)
Stator L/N 0,095 0,046 0,41 0,063 0,0335 0,036 0,0236 0,024 0,019
Rotor 0,91 2,51 3,5 1,96 2,805 2,91 3,291 3,32 3,66
Armature 0,20 0,5 0,459 0,23 0,459 0,5 0,459 0,5 0,5
Field 17,6 18,4 12,941 18,4 12,941 18,4 12,941 18,4 18,4
4
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4.2 Excitation current of the exciter field

Scenario 1 : short circuit maintained at 3 times the rated current for 10s. (Yes)

ilet‘;errne;tzf AT00310 | AT00351 | ATO0390 | AT00440 | AT00461 | AT0O0601 | AT00682 | AT00750 | AT00751
Field excitation current i exc (A) 400 V - 50 Hz
No load 1,1 1,1 1,1 1,1 0,55 0,56 0,56 0,96 0,96
At rated load 3,2 3,2 3,1 3 1,81 1,85 1,84 2,61 2,92
Reference
Alternator ATO00810 ATO00900 | ATO0911 | AT00971 | ATO01050 | AT01130 | AT01132 | AT01310 | AT01340
Field excitation current i exc (A) 400 V - 50 Hz
No load 0,57 0,5 0,92 0,74 0,83 1 1,1 1,1 0,85
At rated load 1,90 2,1 2,89 1,46 3,08 3,8 4 3,8 3,05
Reference
Alternator ATO01370 AT01512 | AT01600 | AT01630 | AT01741 | AT01800 | AT02070 | AT02260 | AT02450
Field excitation current i exc (A) 400 V - 50 Hz
No load 1,2 1,1 1 1 1 1,2 0,9 1,1 1
At rated load 4 4.1 3,8 4 4 4 3.8 3,5 3.65
Reference
Alternator AT02880
Field excitation current i exc (A) 400 V - 50 Hz
No load 0,95
At rated load 3.75
Scenario 2 : short circuit maintained at 3 times the rated current for 10s. (No)
Reference
Alternator AT00310 | ATO0351 | ATO0390 | ATO00440 | AT00461 | ATO0601 | ATO0682 | ATO0750 | ATOO0751
Field excitation current i exc (A) 400 V - 50 Hz
No load 0,8 0,8 0,8 0,8 0,84 0,86 0,86 0,74 0,74
At rated 2.1 2.2 2,2 2.1 2,8 2,85 1,84 2,03 2,27
load
Reference
Alternator ATO00810 | ATO0900 | ATO00911 | AT00971 | AT01050 | AT01130 | AT01132 | AT01310 | AT01340
Field excitation current i exc (A) 400 V - 50 Hz
No load 0,87 0,5 0,71 0,74 0,65 0,5 1,1 1,1 0,66
At rated load 2,90 2,1 2,24 1,46 2,39 1,9 4 3,8 2,36
Reference
Alternator AT01370 | AT01512 | AT01600 | AT01630 | AT01741 | AT01800 | AT02070 AT02260 ATO02450
Field excitation current i exc (A) 400V - 50 Hz
No load 0,6 1,1 0,5 1 1 1,2 0,9 1,1 1
At rated load 2 4,1 1,9 4 4 4 3.8 3,5 3.65
ReferenceAlternator AT02880
Field excitation current i exc (A) 400 V - 50 Hz
No load 0,95
At rated load 3.75
5
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5 Maintenance

5.1 General checking of the installation

A\

DANGER

ELECTRICAL EQUIPEMENT — RISK OF ELECTRICAL SHOCK

All work on the alternator terminals during reconnection or checks must
be made with absolute certainty of no tension in them.

- Check the operation at regular intervals (no abnormal noise or vibration).
- Check the tightness of all nuts and bolts in particular of the electric connections.

5.2 Cleaning the alternator

Electrical part

IMPORTANT

Do not use: trichlorethylene, perchlorethylene, trichloroethane or any alkaline products.

- Use commercially-available volatile degreasing agents.

Nota : The insulating components and the impregnation system are not at risk of damage from solvents.
- Avoid letting the cleaning product run into the slots.
- Apply the product with a brush, sponging frequently to avoid accumulation in the housing.
- Dry the winding with a dry cloth and let any traces evaporate before reassembling the machine.
- Check the winding insulation.

Mechanical part

These operations must be performed at a cleaning station, equipped with a vacuum system that collects
and flushes out the products used.

IMPORTANT
' Cleaning the machine using water or a highpressure washer is strictly prohibited.
@ Any problems arising from such treatment are not covered by our warranty.
Use compressed air only in low pressure for the alternator external cleaning.
IMPORTANT

- Degrease the alternator using a brush and detergent(suitable for paintwork).

Dust using an air gun.

- If the machine is fitted with air inlet and outlet filters, clean them routinely at regular intervals.
- Inthe case of dry dust, clean the filter using compressed air and/or replace it if it is clogged.

After cleaning the alternator, it is essential to check the winding insulation
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5.3 Checking the ventilation circuit

A ELECTRICAL EQUIPMENT - RISK OF ELECTRIC SHOCK

Removing the filters should be done when the installation is stopped, this
operation gives access to parts that could be under voltage.

DANGER

- Ensure that air flow is not reduced by partial blocking of the suction and discharge grids: mud, fiber, grease, etc ...
- Check for corrosion or abrasion grids air outlet.

If your system is equipped with filters:

- Remove the grid and remove the filter.

- Clean the filter with low pressure compressed air or replace if it is clogged.

Air inlet

Filter

Support

5.4 Checking bearings

54.1 Bearings lubricated for life

The approximate lifetime of the grease (depending on use) is 20 000 hours or 3 years.

- Control the temperature rising of the bearings which must not exceed 90 ° C.
- Inthe case of exceeding this value, stop the alternator and proceed to a checking.
- Contact an authorized agent for bearings change.

5.5 Checking the winding

! The insulation must be higher than 1 MQ for the stator and 100 000 Q for the other windings.
Damage caused to the AVR in such conditions is not covered by our warranty.

IMPORTANT

- Disconnect all AVR wires.

- Check the winding insulation by performing a high voltage test.

The resistance values of the different windings are given in section 'Resistance windings’.
To restore the minimum values of 1 M Q and 100 000Q), two methods are possible :

- Dry out the machine for 24 hours in a drying oven at a temperature of 110 °C (without the regulator).

or
- Blow hot air into the air intake, having made sure that the machine is rotating with the exciter field disconnected.
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5.6 Checking the windings and rotating diodes using separate excitation

A ELECTRICAL EQUIPMENT - RISK OF ELECTRIC SHOCK

During this procedure, make sure that the alternator is disconnected from
any external load and inspect the terminal box to check that the
connections are fully tightened.

DANGER

1. Stop the unit, disconnect and isolate the AVR wires.
2. Connect a 12 V battery in series with a rheostat of approximately 50 ohms - 300 W and a diode on both exciter field
wires (5+) and (6-).

6. Field B

Rh. 50 -300W

1A diode

12V battery

This system should have characteristics which are compatible with the field excitation power of the machine(see the
nameplate).
3. Run the unit at its rated speed.
4. Gradually increase the exciter field current by adjusting the rheostat or the variac and measure the output voltages on
L1 - L2 - L3, checking the excitation voltage and current at no load (see the machine nameplate or ask for the factory
test report).
When the output voltage is at its rated value and balanced within 1% for the rated excitation level, the machine is in good
working order. The fault therefore comes from the AVR or its associated wiring (ie. sensing, auxiliary windings).

5.7 Maintenance of the requlator

57.1 Recommendations

During the warranty period, this operation should only be carried out in an approved workshop or in our
' factory, otherwise the warranty may be invalidated.
2]
Whilst being handled, the machine should remain horizontal (rotor not locked in position). Check how
much the machine weighs before choosing the lifting method.
IMPORTANT

5.7.2 Access to connections and the requlation system

Access directly by removing the box lid or the AVR access door.
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5.7.3 Regulator R220 (Scenario 2)

5.7.3.1 Presentation of the requlator

R220
MAIN FIELD STATOR : 12 wires (marked T1 to T12)
/,\ /,\ , T7 T8 T3 |T9
.—é ? 5
O e 5
!rma!ure .\ ¢
5+ 6-
. xR T10 [T5| ¢T11 |T6 |T12
e o o R

VOLT POT1K

®

P1 Voltage
[ S IIII

ST 4 Option

Potentiometer for remote
voltage adjustment

2 x holes @ 5.8 x 109 mm

P
Stability
P2 £ )

\_ = @

/ST3 Frequency
gvl1s ZH 09 404 N3dO

L] -
50Hz 60Hz ——

5.7.3.2 Setting the requlator

- Check that all connections, the position of the encoder, the straps and add-ons are repositioned identically than the
initial regulator.
- Make the adjustement of the regulator as follows :

1. Set the P1 potentiometer (voltage adjustment) fully anti-clockwise.

2. Set the voltage adjustment potentiometer in centre position.

3. Run the alternator at its rated speed. If the voltage does not increase, the magnetic circuit should be
remagnetized.

4. Turn the AVR voltage adjustment potentiometer P1 slowly until the output voltage rated value is obtained.

5. Adjust the stability setting using P2.
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5.7.4

5.74.1

5.7.4.2

Regulator R250 (Scenario 2)

Presentation of the requlator

MAIN FIELD

Induced

Varistor
u

13%

5 25%
60Hz /1am)/

Slow fuse
F1 250V 8 A

KP'I g Voltage}
o

-
\P2 &tablllt%

(ST4

External potentiometrer
for voltage adjusting

Option

\.

Setting the requlator

STATOR : 12 wires (marking T1 to T12)

T1 |T7 T29T8
T4 |T10 (TS |eT11

T3 |T9

T6 |T12

4 x holes 3 5.8 x
50 x 115 mm

/ 60 Hz for U/F fonction

Frequency selector 50 Hz
and LAM adjustement

Check that all connections, the position of the encoder, the straps and add-ons are repositioned identically than the

initial regulator.

Make the adjustement of the regulator as follows :

1. Set the P1 potentiometer (voltage adjustment) fully anti-clockwise.

2. Set the voltage adjustment potentiometer in centre position.

3. Run the alternator at its rated speed. If the voltage does not increase, the magnetic circuit should be

remagnetized.

4. Turn the AVR voltage adjustment potentiometer P1 slowly until the output voltage rated value is obtained.

5. Adjust the stability setting using P2.
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5.7.5 Regulator R438 (Scenario 1)
5.75.1 Presentation of the requlator
R438
STATOR : 6 wires (marked T1 to T86)
MAIN FIELD - STATOR : 12 wires (marked T1 to T12)
Aux. windings
-
)
]
.\ B
& g
Armature
T4 [T10 5 |T11| |T6 |T12
Field ‘ ‘ 6
10 Yellow
11 Red
12 Black
9 Green
according voltage
1
: g 140mm
1
SIOW .[use @ X2 Z1 X1 Z2 E+ E' OV 110|220 380 @ - £ 4 x holes @ 5.8 x
F1 250V 8 A . g 175 x 115 mm
E &
7
ST5 Il .i
i i Quad
\___ with LAM  without LAM 5P1 droop ]
-
ST3 @ % M AREP
\ Frequency J50Hz 60Hz ST9 " PMG
(e oo @ ™~
ST10 ' TL g P2
LAM o" Option
Y 13%" 25 SF ’ Ph.1
] Pt
Excitation ) -/
[@5 ceiling e e — — —
ST4 Option
ST1 1 7 open External potentiometer
knee-point; 65 Hz for adjusting the voltagej
Response 1 normal
[STZ time 7 fast ST1 P2 Option
m il
Single- goltag% R731) 3-ph. detection
g P3} Stability phase . .
detection & in 3-ph. detection ST1 open
11
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5752

Setting the requlator

Stability adjustments in standalone operation

Make the adjustment of the regulator as follows :
Adjust the potentiometers in their Initial settings (see table below).

Action Factory setting Pot.

- +
- . . 400V - 50 Hz f N
Voltage minimum fully anti-clockwise (Inputo - 380 V)

1
. Not set -
Stability (centre position) @

Voltage quadrature droop - +
(// operation with C.T.) Not set f N
- 0 quadrature loop fully (fully anticlockwise) -

anti-clockwise.

Excitation ceiling - +
Limit of excitation and 10A
short-circuit current, maximum

minimum fully anti-clockwise.

Remote voltage adjustment potentiometer : centre (ST4 jumper removed).

Install a D.C. analogue voltmeter (needle dial) cal. 50V on terminals E+, E- and an A.C. voltmeter cal 300 - 500 or
1000V on the alternator output terminals.

Make sure that the ST3 jumper is positioned on the desired frequency (50 or 60 Hz).

Voltage potentiometer P2 at minimum, fully anti-clockwise. Stability potentiometer P3 to around 1/3 of the anti-
clockwise limit.

Start the engine and set its speed to a frequency of 48 Hz for 50 Hz, or 58 for 60 Hz.

Set the output voltage to the desired value using P2. Rated voltage UN for solo operation (eg. 400 V). Or UN + 2 to 4%
for parallel operation with C.T. (eg. 410 V) If the voltage oscillates, use P3 to make adjustments (try both directions)
observing the voltage between E+ and E- (approx. 10V D.C.).

The best response times are obtained at the limit of the instability. If no stable position can be obtained, try disconnecting or
replacing the ST2 jumper (normal/fast).

7.
8.

9.

Check LAM operation : ST5 closed.

Vary the frequency (speed) around 48 or 58 Hz according to the operating frequency, and check the change in voltage
from that observed previously (~ 15%).

Readjust the speed of the unit to its rated no-load value.

12
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5.7.6 Regulator R450 (Scenario 1)

5.7.6.1 Presentation of the requlator

R450

STATOR : 6 wires [ T1 to TE)
STATOR : 12 wires | T1 10 T12)

Aux, windings
T |T7 T2 | T8 T3|T9
. T4 |T10 | TS ™ T6 |T12

Armature:
Blolzls
A EL R
=|lE|@| 5
=] bt J) -1
VEXT.FRSEEQI_.
M oo\ w0
LAM
U/F
P1 1 PHASE SENSING
0 SERIES
! 0 sads /412
- \ i) Voltage
; P2
m
>
* P3
B4 ﬂ = Excitation
& type
*
]
E=C
| EE E 000 o i o o
according to vultage?_l 10 Yallow
11 Rad
12 Black
9 Gresn

195/217



5.7.6.2

Setting the requlator

Adjusting the voltage and the stability

Make the adjustment of the regulator as follows :

1.

Adjust the potentiometers in their Initial settings (see table below).

Action Factory setting Pot.

- +
Voltage minimum fully anti-clockwise 400V -50Hz

- Not set
Stability (centre position)

- +
Excitation ceiling - Factory-sealed 19A
maximum

& 0
Voltage quadrature droop (/ ‘f‘ \7
operation with C.T.) - 0 quadrature Not set (fully anti-clockwise)

droop fully anti-clockwise

Install a D.C. analogue voltmeter (needle dial) cal. 100 V on terminals F+, F- and an A.C. voltmeter cal. 300 - 500 or
1000 V on the alternator output terminals and check the rotating switch selection.

Adjust the voltage potentiometer P1 at minimum, fully anti-clockwise then adjust the stability potentiometer P2 around
1/3 in from the anti-clockwise stop..

Start the engine and set its speed to a frequency of 48 Hz for 50 Hz, or 58 for 60 Hz.

Set the output voltage to the desired value using P1, rated voltage UN for solo operation (eg. 400 V) or UN + 2 to 4% for
parallel operation with C.T. (eg. 410 V -). If the voltage oscillates, use P2 to make adjustments (try both directions),
observing the voltage between F+ and F- (approx. 10 V D.C.). The best response time is obtained at the limit of the
instability. If no stable position can be obtained, try selecting the fast position.

Check LAM operation: depending on the rotating switch selection.

Vary the frequency (speed) around 48 or 58 Hz according to the operating frequency, and check the change in voltage
from that observed previously (~ 15%).

Readjust the speed of the genset to its rated no-load value.

14
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6 Repairing faults

authorized dealer.

IMPORTANT

When working on the rotating diodes, the excitation (induced, inductors) or the main field, contact an

6.1 Mechanical faults

Fault Action
Excessive overheating of one or both | If the bearing has turned blue or if the grease has turned
Bearing bearings (bearing temperature 80°C black, change the bearing.
above the ambient temperature) (With | Bearing not fully locked (abnormal play in the bearing cage)
or without abnormal bearing noise) End shields incorrectly aligned
Air flow (inlet-outlet) partially clogged or hot air is being
Abdnormal Excessive overheating of alternator recycled from the alternator or engine
frame (more than 40° C above the Alternator operating at too high a voltage (>105% of Un on
temperature .
ambient temperature) load)
Alternator overloaded
Misalignment (coupling)
Too much vibration Defective mounting or play in coupling
Vibrations Rotor balancing fault (Engine - Alternator)
Excessive vibration and humming Phase imbalance
noise coming from the machine Stator short-circuit
System short-circuit
Misparalleling
. Possible consequences
Abnormal Alternator damaged by a s_lgnlflcant Broken or damaged coupling
. impact, followed by humming and
noise vibration quk_en or bent shaft eqd o
Shifting and short-circuit of main field
Fan fractured or coming loose on shaft
Irreparable damage to rotating diodes/AVR, surge suppressor

197/217

15



6.2 Electrical faults

A\

DANGER

ELECTRICAL EQUIPMENT - RISK OF ELECTRIC SHOCK

After operational testing, replace all access panels or covers.

Fault

Action

Effect

Check/Cause

No voltage at
no load on
start-up

Connect a new
battery of 4 to 12
volts to terminals
E- and E+,
respecting the
polarity, for 2 to 3
seconds

The alternator builds
up

and its voltage is still
correct

when the battery is
removed.

- Lack of residual magnetism

The alternator builds
up but its voltage
does not reach the
rated value when the
battery is removed.

- Check the connection of the voltage reference
to the AVR

- Faulty diode

- Armature short-circuit

The alternator builds
up but its voltage
disappears when the
battery is removed.

- Faulty AVR
- Field windings open circuit (check winding)
- Main field winding open circuit (check the resistance)

Check the drive Correct speed Check the AVR connections (possible AVR failure)
speed - Field windings short-circuited
- Rotating diodes burnt out
Voltage too low - Main field winding short-circuited - Check the resistance
Speed too low Increase the drive speed (do not touch the AVR
voltage pot. (P2) before running at the correct
speed)
Voltage too Adjust AVR voltage | Adjustment ineffective | Faulty AVR
high potentiometer
Adjust AVR stability | If no effect : try - Check the speed : possibility of cyclic irregularity
Voltage potentiometer normal / fast - Loose connections
oscillations recovery modes - Faulty AVR

(ST2)

- Speed too low when on load (or U/F knee-point set too
high)

Voltage correct
at no load and

too

low when on

load

")

Run at no load
and check the
voltage between
E+ et E- on the
AVR

Check the speed (or U/F knee-point set too
high)

- Faulty rotating diodes
- Short-circuit in the main field. Check the resistance.
- Faulty exciter armature. Check the resistance.

(*) Warning : During single-phase operation, check that the sensi

ng wires from the AVR are connected to the correct output

terminals.
Voltage Check the AVR, the | The voltage does not | - Exciter winding open circuit
disappears surge suppressor, return - Faulty exciter armature
during the rotating diodes, | to the rated value. - Faulty AVR
operation (**) and replace any - Main field open circuit or short-circuited
defective
components

(**)(R450/R438) Warning : The AVR internal protection may cut in (overload lost connection, short circuit).
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6V

10.3. Bilaga C — Felkoder for John Deere- och Volvomotorer
c 9 O g
SPN PID S 2| = Beskrivning Kommentar
mQ > | Q
o
28 Lage for gasreglage nr 3
Gasreglagets spanning hdg, kortslutning .
mot V+ Kortslutning mot V+
Gasreglagets spanning lag, kortslutning . :
mot V- Kortslutning mot V
29 ‘ Lage for gasreglage nr 2
Gasreglagets spanning hog, kortslutning Kortslutnina mot V+
mot V+ 9
Gasreglagets spanning lag, kortslutning . :
mot V- Kortslutning mot V
Gasreglagets spanning utanfor tillatet
intervall
84 ‘ Fordonets hastighet
Fordon ogiltigt eller saknas Ej mojligt vid anvandning i
Fordonshastigheten inte avpassad generatoraggregat
01 91 Gaspedalens lage FMI inte faststalld for alla
Volvomotorer
Gasreglagets spanning hog, kortslutning
mot V+
Gasreglagets spanning lag, kortslutning
mot V-
Ogiltig kalibreri I
gltig kallbrering av gasreglage Ej méjligt vid anvandning i
Onormal pulsvidd fér gasreglagets PWM | generatoraggregat, angivna
Gasreglage ogiltigt (CAN-varde) koder enligt ~ CAN-
Gasreglagets spanning under nedre protokollet/J1587 for Volvo.
grans
Avbruten kalibrering av gasreglage
Gasreglagets spanning utanfor tillatet
intervall
94 ‘ ‘ 94 ‘ Bransleledningens tryckgivare

Mycket lagt bransletillforseltryck

Hqg _Ingangsspanning for Kortslutning mot V+
bransleledningstryck
Lag ingangsspanning for

bransleledningstryck

Kortslutning mot V-

Avbrott i kretsen till bransleledningens
tryckgivare

Forlust av bransleledningstryck upptackt

Bransleledningstrycket hdégre an
férvantat

Nagot forhojt bransletillforseltryck

Bransleledningstryck byggs inte upp

Nagot lagt bransletillforseltryck
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SPN

PID

Beskrivning

Kommentar

97

97

Givare for vatten i bransle

Vattenforekomst i bréansle kanns av
konstant

Ho6g ingangsspanning, givare for vatten i
bransle

Kortslutning mot V+

Lag ingadngsspanning, givare for vatten i
bransle

Kortslutning mot V-

Vatten har upptackts i branslet

Vatten har upptackts i branslet

Oljenivagivare

Oljenivan ar lagre an normalt

HoAg ingangsspanning, oljenivagivare

Kortslutning mot V+

Lag ingangsspanning, oljenivagivare

Kortslutning mot V-

Avbrott i oljenivagivarens krets

100 | 100 |

| 100 |

Oljetrycksgivare

Mycket lagt oljetryck i motorn

Ho6g ingangsspanning, oljetrycksgivare

Kortslutning mot V+

Lag ingangsspanning, oljetrycksgivare

Kortslutning mot V-

Avbrott i oljetryckgivarens krets

Lagt oljetryck i motorn

Nagot Iagt oljetryck i motorn

102 | 273 |

| 102 |

Oljetryck upptéackt vid avstangd motor

Givare for lufttryck i grenror

Lufttryck i grenrér hogre an normailt

Lufttryck i grenrdr lagre an normailt

Osammanhangande matning av lufttryck

HOg ingangsspanning, givare for lufttryck
i grenrér

Kortslutning mot V+

Lag ingangsspanning, givare for lufttryck
i grenrér

Kortslutning mot V-

Lufttryck i grenrér nagot svagt

Svagt lufttryck i grenror

103 | |

Givare for turbohastighet

For hdg turbohastighet

Avbrott i kretsen till givaren for
turbohastighet

Givare kortsluten till jord

Kortslutning mot V-

Ogiltig hastighetssignal

Aterkommande fel i
hastighetsinformationen
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SPN | CID | SID PID | PPID Beskrivning Kommentar
105 105 Givare for lufttemperatur i grenror
Lufttemperatur i grenrér mycket hog
HO6g ingangsspanning, givare  for
lufttemperatur i grenrér
Lag ingangsspanning, givare for
lufttemperatur i grenror
Avbrott i kretsen till givare for
lufttemperatur i grenrér
Mycket hog lufttemperatur.
Lufttemperatur i grenrér nagot hog
106 ‘ ‘ 106 ‘ Givare for tryck i insugsluft
Insugsluftens tryck hégre an normalt
H6g ingangsspanning, givare for tryck i
insugsluft
Avbrott i kretsen till givare for tryck i
insugsluft
107 ‘ ‘ 107 ‘ Givare for tryckskillnad i luftfilter
Stor igensattning av luftfilter
HO6g ingangsspanning, givare for
tryckskillnad i luftfilter
Lag ingangsspanning, givare for
tryckskillnad i luftfilter
Avbrott i kretsen till givaren for
tryckskillnad i luftfilter
Stor igensattning av luftfilter
. . Anvands inte med EDC llI
108 274 108 Givare for lufttryck och EMS2

Ogiltigt lufttryck

Hogt lufttryck givare kortslutning mot hog

Hogt lufttryck givare kortslutning mot lag

Hogt lufttryck

Tillval elektronisk styrmodul,
givare gj ansluten
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SPN

CID

SID

PID | PPID

Beskrivning

Kommentar

110

110

110

Givare for kylvatsketemperatur

Kylvatsketemperatur mycket hdg

HO6g ingangsspanning, givare
kylvatsketemperatur

for

Lag ingangsspanning,
kylvatsketemperatur

givare

for

Avbrott i kretsen till
kylvatsketemperatur

givare

for

Kylvatsketemperatur hog, minst allvarlig

Kylvatsketemperatur nagot hog

Vattentemperatur mycket lag

Kylvatsetemperatur hog

111 |

| 111 |

Givare for kylvatskeniva

Motorkylvatskeniva lag

Motorkylvatskeniva lag

Hoég ingangsspanning,
kylvatskeniva

givare

for

Lag ingangsspanning,
kylvatskeniva

givare

for

153 |

Tryckgivare i oljetrag

Hogre varde an normalt

HOg ingangsspanning, givare i oljetrag

Avbrott i kretsen till tryckgivare i oljetrag

157 |

Bransletrycksgivare i common rail

Bransletryck for lagt

HoAg ingangsspanning, tryckgivare

Kortslutning pa V+

Lag ingangsspanning, tryckgivare

Kortslutning pa V-

Forlust av bransletryck upptackt

Bransletryck nagot hogt

Bransleférdelningstryck ej uppnatt

Oljetryck nagot lagt

158 |

Givare for batterispanning

Spanningen hdégre an normalt

Avstangningsfel elektronisk styrenhet

160 |

Givare for hjulhastighet

Ingangsbrus hjulhastighet

164 |

Kontroll av insprutningstryck
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cd 2| <
SPN | CID | SID | PID |PPID | FMI |§ & % < Beskrivning Kommentar
m,Q > |2
ol
168 | 168 Spénning elsystem
2 Spanning elsystem lag
. R _— Givare for
172 172 172 tGeIr\r/1areeratur for omgivningsluftens insugningsluftens
P temperatur for PERKINS
. L I . .| HOg ingangsspanning,
HO6g ingangsspanning, givare for| . N ’
3 omgivningsluftens temperatur givare for  temperatur i
insugsluft
. L. - . .| Lag ingadngsspanning,
Ladg ingangsspanning, givare for| _. ) ’
4 omgivningsluftens temperatur givare for  temperatur i
insugsluft
5 Avbrott i kretsen till givare for
omgivningsluftens temperatur
15 Varning/larm om hog
temperatur i insugsluft
16 Atgérdsvarning/larm om hdg
temperatur i insugsluft
174 ‘ 174 ‘ ‘ ‘ Givare for bransletemperatur
0 Bransletemperatur hég, hoégsta
allvarlighetsgrad
3 HO6g ingangsspanning, givare  for
bransletemperatur
4 Lag ingangsspanning, givare for
bransletemperatur
15 Bransletemperatur hég
16 Bransletemperatur nagot hog
31 Givare for bransletemperatur defekt
175 ‘ ‘ ‘ 175 ‘ Oljetemperaturgivare
0 Oljetemperatur mycket hdg
3 Hog ingangsspanning,
oljetemperaturgivare
4 Lag ingangsspanning,
oljetemperaturgivare
5 Avbrott i oljetemperaturgivarens krets
177 ‘ ‘ ‘ ‘ Givare for vaxelladsoljans temperatur
9 Vaxelladsoljans temperatur ogiltig Ej mojligt vid anvandning i
generatoraggregat
189 ‘ ‘ ‘ ‘ Nominellt motorvarvtal
0 Reducerat motorvarvtal
31 Reducerat motorvarvtal
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SPN | CID | SID | PID |PPID | FMI |§ & % i~ Beskrivning Kommentar
mol > |2
190 | 190 190 Givare for motorvarvtal
0 Mycket hégt dvervarv
> Intermittenta data fran
motorvarvtalsgivaren
9 Avvikande uppdatering fran
motorvarvtalsgivaren
1 Forlust av signal fran
motorvarvtalsgivaren
12 Forlust av signal fran
motorvarvtalsgivaren
15 Overvarv
ol | Mattligt dvervarv
228 ‘ 261 Kalibrering av varvtalsgivare
13 Avvikande kalibrering av  motorns
téndning
252 ‘ 252 Programvara
11 Felaktig motorprogramvara
234 ‘ 253 Kontrollera systemparametrarna
2 Felaktiga parametrar
281 ‘ 281 Atgéardsvarning, utgdngsstatus
3 Utgang for atgardsvarning,
avbrott/kortslutning mot B+
4 Utgang fér atgardsvarning, kortslutning
mot jord
5 Avbrott i kretsen till utgangen for
atgardsvarning
282 ‘ 282 Overvarv, utgangsstatus
3 Utgang for overvarv, avbrott/kortslutning
mot B+
4 Utgang for dvervarv, kortslutning till jord
285 ‘ 285 Kylvatsketemperatur, utgangsstatus
3 Kontrollampa for kylvatsketemperatur,
avbrott/kortslutning mot B+
4 Kontrollampa for kylvatsketemperatur,
kortslutning till jord
286 ‘ 286 Oljetryck, utgangsstatus
3 Utgang for oljetryck, avbrott/kortslutning
mot B+
Utgang for oljetryck, kortslutning till jord
5 Utgang for oljetryck, avbrott i krets
323 ‘ 323 Avstangning, utgangsstatus
3 Utgang for avstangning,
avbrott/kortslutning mot B+
4 Utgang for avstangning, kortslutning fill
jord
5 Utgang for avstangning, avbrott i krets
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c 9 o 2
SPN | CID FMI |5 8 % < | Beskrivning Kommentar
mQl > |2
o
324 324 Varning, utgangsstatus
3 Utgang varning, avbrott/kortslutning mot
B+
4 Utgang for varning, kortslutning till jord
5 Utgang for varning, avbrott i krets
412 ‘ ‘ ‘ Temperaturgivare i EGR-ventil.
0 ‘ Temperatur i EGR mycket hog
3 ‘ Ho6g ingangsspanning, temperaturgivare | Kortslutning pa V+
‘ Lag ingangsspanning, temperaturgivare | Kortslutning pa V-
15 Temperatur i EGR hdg
16 ‘ Temperatur i EGR nagot hdg
443 ‘ 443 ‘ ‘ Motorkérning, utgangsstatus
3 Utgang for motorkdrning,
avbrott/kortslutning mot B+
4 Utgang for motorkdrning, kortslutning mot
B-
523 ‘ ‘ ‘ Val av véxel
9 Ogiltigt val av véxel Ej mdjligt vid anvandning i
generatoraggregat
Defekt datalénk J1587 redundans
608 250 start/stopp / kommunikationsbuss
J1939
608 132 Redundans accelerator
608 98 Redundans Stop/start-information
611 Injektorledningarnas status
3 Injektorledningar, korslutning till
stromkalla
4 Injektorledningar, kortslutning till jord
620 ‘ 262 ‘ 232 ‘ 5V spanningsmatning givare Volvo har inte uppgett FMI
3 Spanningsmatning givare,
avbrott/kortslutning mot B+
4 Spanningsmatning givare, kortslutning till
jord
626 45 Slta(taktlverlngsanordnlng (varmare
for insugsluft m.m.)
3 Utgang for startaktiveringsanordning,
kortslutning mot B+ Anvands inte,
4 Utgang for startaktiveringsanordning, | startaktiveringsanordningen
kortslutning till jord styrs via kontrollpanelen
5 Startaktiveringsanordning, avbrott i krets
627 ‘ ‘ ‘ Strémfoérsorjning
1 P.roblem med spanningstillforsel till Endast fr 6125HF070
ejektor
4 Omkopplad spanning till elektronisk | Endast  fér 6068HF275
styrenhet saknas VP44
18 Batterispanning under driftspanning For John Deere steg lll
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SPN

CID

SID

PID

PPID

Perkins

Beskrivning

Kommentar

628

240

Minnesfel i EMS2

629

254

Status-/kontrollfel i elektronisk
styrenhet

ClU-modulens status

Test av RAM-cellerna misslyckades

Test av omstart av processorns
Overvakningskrets misslyckades

Test av huvud- och bransletillforsel-ASIC
misslyckades

Test av RAM-adressering misslyckades

Utlésning av overvakningskrets
misslyckades

630

253

Kommunikationsfel mellan elektronisk
styrenhet och insprutningspump

Endast majligt med
6068HF475 VP44

EEPROM-datauppsattning

632

Insprutningsstatus

Fel i avstangning av bransletillforsel

Avstangning av bransletillférsel fungerar
inte

636

21

Lagesgivare for pump/lagesgivare for
kamaxel/givare for kamaxelns
rotationshastighet

Ingangsbrus, lagesgivare for
pump/lagesgivare fér kamaxel

Pumplage eller kamaxellage
beroende pa injektionstyp

Bestaende signalbortfall

Hog impedans lagesgivare eller avbrott i
krets

Givare kortsluten till jord

Lagesgivare fér pump/lagesgivare for
kamaxel, ingang saknas

Inga uppgifter fran Volvo

Lagesgivare for pump/lagesgivare for
kamaxel, konfigurationsfel ingang

637

22

Lagesgivare for vevaxel/givare for
svanghjulets rotationshastighet

Ingangsbrus, vevaxelns lage

Bestaende signalbortfall

Hog impedans lagesgivare eller avbrott i
krets

Givare kortsluten till jord

Vevaxellage/kamaxellage ej
synkroniserat

Ingang for vevaxellage saknas

Inga uppgifter fran Volvo

Konfigurationsfel i lagesgivare  for
vevaxel
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SPN | CID | SID PID | PPID

FMI

John

Deere

Volvo

Perkins

Beskrivning

Kommentar

639 | 247 | 231

Kommunikationsstatus

Fel, avstangd buss

Fel, passiv buss

Lasning av dataregister misslyckades

Fel, forlust av meddelande

CAN-bussfel

640 Status fér avstangning av fordonets
motor
Ogiltig begadran om motoravsténgning
Begaran om motoravsténgning

641 Turboaggregat med variabel geometri,
status
Lag spanningsmatning till
mandvreringsdon for turboaggregat
Kommunikationsfel mellan elektronisk
styrenhet och mandvreringsdon  for
turboaggregat med variabel geometri
Lagesfel, turbo med variabel geometri
Mandvreringsdonets temperatur nagot
hdg.

647 | | | | stromtillforsel till flakt
Kortslutning till jord
Avbrott i krets

651 ‘ 1 ‘ 1 ‘ 651 ‘ Cylinder 1, injektorstatus

Injektorn ligger utanfor specifikationerna

Omkalibrering av injektorer
kravs

Injektorn ligger utanfér specifikationerna

Omkalibrering av injektorer
kravs

Kortslutning, éverkant mot B+

Kortslutning, 6verkant mot underkant
eller underkant mot B+

Kortslutning, éver- eller underkant till jord

Cylinder nr 1, avbrott i krets

Cylinder nr 1, kortslutning

Cylinder nr 1, balansfel/mekaniskt fel

Cylinder nr 1, okant fel/mekaniskt fel
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SPN | CID | SID PID

PPID

Beskrivning

Kommentar

652 2 2 652

Cylinder 2, injektorstatus

Injektorn ligger utanfér specifikationerna

Omkalibrering av injektorer
kravs

Injektorn ligger utanfér specifikationerna

Omkalibrering av injektorer
krévs

Kortslutning, éverkant mot B+

Kortslutning, 6verkant mot underkant
eller underkant mot B+

Kortslutning, 6ver- eller underkant till jord

Cylinder nr 2, avbrott i krets

Cylinder nr 2, kortslutning

Cylinder nr 2, balansfel/mekaniskt fel

Cylinder nr 2, okant fel/mekaniskt fel

653 | 3 | 3 | 653 |

Cylinder 3, injektorstatus

Injektorn ligger utanfér specifikationerna

Omkalibrering av injektorer
kravs

Injektorn ligger utanfér specifikationerna

Omkalibrering av injektorer
kravs

Kortslutning, éverkant mot B+

Kortslutning, 6verkant mot underkant
eller underkant mot B+

Kortslutning, éver- eller underkant till jord

Cylinder nr 3, avbrott i krets

Cylinder nr 3, kortslutning

Cylinder nr 3, balansfel/mekaniskt fel

654 | 4 | 4 | 654 |

Cylinder nr 3, okant fel/mekaniskt fel

Cylinder 4, injektorstatus

Injektorn ligger utanfér specifikationerna

Omkalibrering av injektorer
krévs

Injektorn ligger utanfor specifikationerna

Omkalibrering av injektorer
kravs

Kortslutning, 6verkant mot B+

Kortslutning, o6verkant mot underkant
eller underkant mot B+

Kortslutning, dver- eller underkant till jord

Cylinder nr 4, avbrott i krets

Cylinder nr 4, kortslutning

Cylinder nr 4, balansfel/mekaniskt fel

Cylinder nr 4, okant fel/mekaniskt fel
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SPN | CID | SID PID | PPID

Beskrivning

Kommentar

655 5 5 655

Cylinder 5, injektorstatus

Injektorn ligger utanfér specifikationerna

Omkalibrering av injektorer
kravs

Injektorn ligger utanfér specifikationerna

Omkalibrering av injektorer
krévs

Kortslutning, éverkant mot B+

Kortslutning, 6verkant mot underkant
eller underkant mot B+

Kortslutning, 6ver- eller underkant till jord

Cylinder nr 5, avbrott i krets

Cylinder nr 5, kortslutning

Cylinder nr 5, balansfel/mekaniskt fel

656 | 6 | 6 | 656 |

Cylinder nr 5, okant fel/mekaniskt fel

Cylinder 6, injektorstatus

Injektorn ligger utanfér specifikationerna

Omkalibrering av injektorer
kravs

Injektorn ligger utanfér specifikationerna

Omkalibrering av injektorer
kravs

Kortslutning, éverkant mot B+

Kortslutning, 6verkant mot underkant
eller underkant mot B+

Kortslutning, éver- eller underkant till jord

Cylinder nr 6, avbrott i krets

Cylinder nr 6, kortslutning

Cylinder nr 6, balansfel/mekaniskt fel

Cylinder nr 6, okant fel/mekaniskt fel

Glodstiftsrela, status

HOg spanning i glodstiftsrela

Lag spanning i glodstiftsrela

Startrela, status

Startrelastyrning, kortslutning hdg

Startrelastyrning, kortslutning lag

Avbrott i startreldets styrkrets

8 V spanningsmatning

ACM 8V likstrom avbrott/kortslutning mot
B+

ACM 8V likstrom avbrott/kortslutning till
jord

679 42

Givare for instéllning av
insprutningstryckskontroll
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723 342 Sekundar motorvarvtalsgivare
2 Intermittenta data frdn den sekundara
motorvarvtalsgivaren
11 Forlust av signal fran den sekundara
motorvarvtalsgivaren
12 Signalférlust/defekt givare
Signal fran
729 70 insugsluftvarmare/férvarmningsavkan
ning
3 Insugsluftvéarmare, hég signal
5 Insugsluftvédrmare, lag signal
810 ‘ Fordonets hastighet
2 Fordonets beraknade hastighet, | Ej mgjligt vid anvandning i
ingangsbrus generatoraggregat
861 ‘ 861 ‘ Diagnosutgang, status
3 Diagnosutgang, avbrott/kortslutning mot
B+
4 Diagnosutgang, kortslutning till jord
898 ‘ CAN-gasreglage, status
9 - Hastighetsvarde saknas eller ar ogiltigt
970 6 Status for hjalpmotorns
avstdngningskontakt EMS
2 Slgngl _ till » hjalpmotorns Anvands inte
avstangningskontakt ogiltig
31 Hjalpmotorns avstédngningskontakt aktiv
971 Status hos kontakt fér nedklassning
av extern motor
31 Kor_ltakt for nedklassning av extern motor Anvands inte
aktiv
1069 ‘ Dackdimension, status
2 Dackdimension, fel o _ ) _ _
Ogiltig déckdimension Ej mdjligt vid anvandning i
generatoraggregat
31 Dackdimension, fel
1075 ‘ Matningspump for branslesystem
H6g impedans vid pumpanslutningarna
5 .
eller avbrott i kretsen
6 Pumpspolen kortsluten till jord
12 Defekt pump
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FMI

John

Deere

Volvo

Beskrivning

Perkins

Kommentar

1076

Bransleinjektionspump, status

For lang stangning av pumpstyrventilen

Insprutning DE10

For kort stangning av pumpstyrventilen

Insprutning DE10

Den avkanda pumpen defekt

Insprutning VP44

Pumpens magnetventil, hdg strém

Insprutning DE10

Pumpens magnetventil, avbrott i krets

Insprutning DE10

o ([afw(N|[—~|O

Pumpens magnetventil, allvarlig
kortslutning

Insprutning DE10

Ingen stadngning av pumpstyrventilen
kandes av

Insprutning DE10

10

Pumpens magnetventil, mattlig
kortslutning

Insprutning DE10

13

Tid fér avtagande strom till pump ogiltig

Insprutning DE10

1077

Status for bransleinjektionspumpens
reld

Forsok till bransletillforsel utan
kommando

11

Pumpens  matningsspanning  utanfor
intervallet

12

Fel i pumpens sjalvtest

19

Avkanning av kommunikationsfel hos
pumpen

31

Pumpen aktiverade motorskyddet

1078

Timing mellan pump och elektronisk
styrenhet, status

Timing mellan pump och elektronisk
styrenhet nagot osynkroniserad

11

Timinghastighet pump/elektronisk
styrenhet osynkroniserad

31

Timing mellan pump och elektronisk
styrenhet mycket osynkroniserad

1079

232

Matningsspénning givare (+5 V)

Analog
gasreglagereferens

H6g matningsspéanning, givare

>55V

Lag matningsspanning, givare

<444V

1080

211

bransletryck)/givarmatning +5V 2

Givarens matningsspanning (oljetryck, kylvatsketemperatur,

H6g matningsspéanning, givare

>55V

Lag matningsspanning, givare

<440V

1109

Status hos motor/elektronisk
styrenhet

31

Varning fér avstangning av motor

1110 | |

Motorns status

31

Avstangning av motorn

1111 | 268 |

Kontrollera parametrarna

- Fel i programmerad parameter
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o
1136 55 Temperatur elektronisk styrenhet
0 Temperatur i elektronisk  styrenhet
mycket hég
16 Temperatur i elektronisk styrenhet nagot
hdg
Ingangstemperatur, kompressor till
1172 : .
turbo med variabel geometri
3 Hog ingangsspanning, temperaturgivare | Kortslutning pa V+
4 Lag ingangsspanning, temperaturgivare | Kortslutning pa V-
Ingangstemperatur till turbinen pa
1180 : .
turbo med variabel geometri
0 Turbinens temperatur mycket hog Kortslutning pa V+
16 Turbinens temperatur nagot hog Kortslutning pa V-
1184 173 Temperaturgivare for avgaser
1239 96 Trycksystem for common rail, status
. Status, pumpstyrventil nr
1347 Pumpstyrventilens status 161 6081HEO70
Pumpens styrventil, hég strom
Fel/matchningsfel pumpstyrventil
7 Fel i styrning av  trycket i
bransleledningen
Inget branslefléde genom
10 ; .
pumpstyrventilen kdndes av
1348 ‘ Pumpstyrventilen nr 2, status Endast for 6081HF070
5 Fel/matchningsfel pumpstyrventil nr 2
Inget branslefléde genom pumpstyrventil
10 -
nr 2 kédndes av
Den elektroniska
1485 1485 5 Status hos pumpens stromreléa styrenhetens  huvudreld,
Volvo EMS/EDC
2 Fel i pumpens stromrela
Den elektroniska
3 styrenhetens huvudrel3,
korslutning hég
1568 ‘ Vald vridmomentkurva
2 Ogiltigt val av vridmomentkurva
Hog ingadngsspanning vid
4 :
vridmomentkurva
9 Ingen vridmomentkurva vald
1569 ‘ Bransletillforselstatus
31 Nedklassning av bransle
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Beskrivning

Kommentar

1639

Flakthastighet

Flakthastighet noll eller saknas

Fel i signal for flakthastighet

16

Flakthastigheten Overstiger bdrvardet
med mer an 300 varv/min under minst
180 s

18

Flakthastigheten understiger bdérvardet
med mer an 300 varv/min under minst
180 s

2000 |

Elektronisk styrenhet, status

Fordons-ID saknas

Sakerhetsovertradelse

2630

Lufttemperatur vid utgangen till
laddluftkylaren

Mycket hog lufttemperatur

Ho6g ingangsspanning, givare

Kortslutning pa V+

Lag ingangsspanning, givare

Kortslutning pa V-

Hog lufttemperatur

Lufttemperatur nagot hog

26509 |

EGR-ventilens flode

Beraknat EGR-flode ogiltigt

15

Beraknat EGR-fldde nagot hogt

17

Beraknat EGR-fldde nagot lagt

2790

Lufttemperatur vid
turbokompressorns utgang

2791 |

Temperaturen vid kompressorns utgang
nagot hég

EGR-ventil, status

Signal for ventilens lage ogiltig

Hog ingangsspanning, lagesgivare

Kortslutning pa V+

Lag ingangsspanning, lagesgivare

Kortslutning pa V-

NN

EGR-ventilen kan inte na forvantat lage

N
w

EGR-ventilen utanfor kalibrering

Lagesfel i EGR-ventilen

2795

Lage hos mandvreringsdon  for
turboaggregat med variabel geometri

Mandvreringsdonet reagerar inte eller har
ett ovantat lage

3509

Gemensam spanningsmatning for
givare, utgang #1

For hog matningsspanning till givaren

Over +5 Volt

Matningsspanningen till givaren
kortsluten till jord

3510

Gemensam spanningsmatning for
givare, utgang #2

Foér hog matningsspanning till givaren

Over +5 Volt

Matningsspanningen till givaren

kortsluten till jord
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3511 Gemensam  spanningsmatning  for
givare, utgang #3
3 For hog matningsspanning till givaren Over +5 Volt
Matningsspanningen till givaren
kortsluten till jord
3512 Gemensam spanningsmatning  for
givare, utgang #4
3 Foér hog matningsspanning till givaren Over +5 Volt
Matningsspanningen till givaren
kortsluten till jord
3513 Gemensam spanningsmatning  for
givare, utgang #5
3 Foér hog matningsspanning till givaren Over +5 Volt
Matningsspanningen till givaren
kortsluten till jord
52819 8 Status foér kolvkylning
52219 4 Ingangsstatus, startbegéaran
52?19 6 Stoppbegéaran pa ClU
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SAE J1939-73: mars 2004
FMI och beskrivning

FMI=0-GILTIGA DATA, MEN OVER NORMALTARBETSOMRADE — ALLVARLIGASTE FELNIVAN

Signalens kommunikationsinformation ligger inom ett acceptabelt och giltigt omrade, men de faktiska driftvillkoren Gverstiger de
granser som kan anses vara normala enligt de angivna granserna for den allvarligaste felnivan for just detta matt pa faktiska driftvillkor
(Omrade e i det definierade signalomradet). Utsandningen av data fortsatter som vanligt.

FMI=1-GILTIGA DATA, MEN UNDER NORMALTARBETSOMRADE — ALLVARLIGASTE FELNIVAN

Signalens kommunikationsinformation ligger inom ett acceptabelt och giltigt omrade, men de faktiska driftvillkoren ligger under de
granser som kan anses vara normala enligt de angivna granserna for den lagsta felnivan for just detta matt pa faktiska driftvillkor
(Omréade e i det definierade signalomradet).
Utsandningen av data fortsatter som vanligt.

FMI=2 — OREGELBUNDNA, INTERMITTENTA , ELLER FELAKTIGA DATA

Som oregelbundna eller intermittenta data réknas alla matvarden som férédndras med en hastighet som anses omdjlig vid de faktiska
driftvillkoren och som troligen har uppkommit pa grund av ett fel i méatutrustningen eller anslutningen till modulen. Utsdndningen av data
ersatts av felkoden.

Som felaktiga data réaknas alla uteblivna data, liksom de som endast motsvarar handelser som hanteras av FMI 3, 4, 5 och 6. Data kan
ocksa betraktas som felaktiga om de inte stammer 6verens med information som redan ar kand eller som samlas in pa annat hall i
systemet.

FMI=3 — ONORMALT HOG SPANNING , ELLER KORTSLUTNING TILL HOGRE SPANNING

a. En spanningssignal, datasignal eller annan typ av signal ligger 6ver de fordefinierade gréanserna for omradet (Omrade e i det
definierade signalomradet). Utsédndningen av data ersatts av felkoden.

b. Alla externa signaler till en elektronisk styrmodul vars spanning forblir hdg ndr modulen beordrar ett lagt spanningsvarde.
Utsandningen av data ersatts av felkoden.

FMI=4 — ONORMALT LAG SPANNING , ELLER KORTSLUTNING TILL LAGRE SPANNING

a. En spanningssignal, datasignal eller annan typ av signal ligger under de fordefinierade gréanserna for omradet (Omrade e i det
definierade signalomradet). Utsdndningen av data erséatts av felkoden.

b. Alla externa signaler till en elektronisk styrmodul vars spanning forblir ldg nar modulen beordrar ett hégt spanningsvarde.
Utsandningen av data ersatts av felkoden.

FMI=5 — ONORMALT LAG STROM ELLER AVBROTT | KRETS

a. En stromsignal, datasignal eller annan typ av signal ligger under de fordefinierade granserna for omradet (Omrade e i det
definierade signalomradet). Utsandningen av data ersatts av felkoden.

b. Alla externa signaler till en elektronisk styrmodul vars strémvarde forblir noll ndr modulen beordrar ett stromvarde 6ver noll.
Utsadndningen av data erséatts av felkoden.

FMI=6 — ONORMALT HOG STROM ELLER KORTSLUTNING TILL JORD

a. En stromsignal, datasignal eller annan typ av signal ligger dver de fordefinierade granserna for omradet (Omrade e i det
definierade signalomradet). Utsédndningen av data ersatts av felkoden.
b. Alla externa signaler till en elektronisk styrmodul dar det finns stréom nar modulen beordrar strémvardet noll. Utsandningen av

data ersatts av felkoden.

FMI=7 — MEKANISKT SYSTEM SVARAR INTE ELLER AR FELINSTALLT

Alla fel som kanns av efter en felaktig mekanisk installning eller ett felaktigt svar eller en felaktig atgard fran det mekaniska systemet,
som, med nagorlunda stor sakerhet, inte har uppkommit till foljd av ett fel i elektroniken eller elsystemen. Den har typen av fel kan
antingen vara direkt férknippade med vardet hos den allmanna séndningsinformationen eller inte.
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FMI=8 — ONORMAL FREKVENS, PULSBREDD ELLER PULSPERIOD

Att beakta vid FMI 4 och 5. Alla frekvenser eller signaler med pulsbreddsmodulering (PWM) som ligger utanfor det fordefinierade
signalomradet for frekvensen eller driftcykeln (utanfor Omrade b i den definierade signalen). Om signalen &ar en utgang pa den
elektroniska styrmodulen, eller vilken signal som helst vars frekvens eller driftcykel inte stammer 6verens med utsdnda signalen.
Utsandningen av data ersatts av felkoden.

FMI=9 — ONORMAL UPPDATERINGSHASTIGHET

Alla fel som upptacks nar data tas emot via datalanken eller ingangen till ett smart mandvreringsdon eller en smart givare och det inte
sker med den uppdateringshastighet som forvantas eller som den elektroniska styrmodulen kraver (utanfér Omrade c i det definierade
signalomradet). Aven alla fel som gér att den elektroniska styrmodulen inte skickar data med den hastighet som systemet kréver. Den
har typen av fel kan antingen vara direkt férknippade med vardet hos den allmanna séandningsinformationen eller inte.

FMI=10 — ONORMAL FORANDRINGSHASTIGHET

Alla data, utom de fel som tacks av FMI 2, som anses giltiga, men vars innehall skiftar med en hastighet som ligger utanfér de
fordefinierade granserna for foérandringshastighet hos ett normalt fungerande system (utanfor Omrdde c i det definierade
signalomradet). Utsandningen av data fortsatter som vanligt.

FMI=11 — GRUNDORSAKOK AND
Ett fel har upptéckts i ett specifikt undersystem, men exakt vad som orsakat felet &r inte kadnt. Utsdndningen av data ersatts av
felkoden.

FMI=12 — SMART ENHET ELLER DEL DEFEKT

De interna diagnoserna har kommit fram till att felet kraver att den elektroniska styrenheten (ECU) byts ut, det vill sdga den
sammansatta enhet som innehaller en mikroprocessor, och tillhérande delar och anslutningar. Det ar rimligt att anta att
kommunikationsundersystemet inte ar den defekta delen och tillverkaren har konstaterat att det inte finns nagon mindre bestandsdel i
den elektroniska styrenheten som gar att laga. Utsédndningen av data ersatts, i forekommande fall, av felkoden, eftersom det i detta fall
kan forekomma utsandning av data eller inte. Det har felet ska innefatta alla interna felkoder for styrenheten som inte uppstar pa grund
av anslutningar eller system utanfor styrenheten.

FMI=13 — UTANFOR KALIBRERINGSOMRADET

Ett fel som kan vara resultatet av en felaktig kalibrering. Det kan ocksa bero pa att undersystemet avgjort att den kalibrering som
anvands ar fér gammal. Det kan ocksa innebéara att det mekaniska undersystemet ligger utanfor kalibreringsomradet. Till skillnad fran
de flesta FMI-koder har det har fellaget inget samband med definitionen av signalomradet.

FMI=14 — SPECIALINSTRUKTIONER

FMI-koden "specialinstruktioner” ska anvandas nar det inbyggda systemet kan begransa felorsaken till ett litet antal méjligheter, men
inte identifiera en ensam felkélla. Den har FMI-koden ger underhallsteknikern en tydlig indikation om att denne maste vidta atgarder for
att avsluta den aktuella diagnosen och att tillverkaren har tillhandahallit instruktioner for detta. Det har tillvdgagangssattet anvands vid
tva tillfallen: 1. For diagnoser som har med utslapp att gora, dar det inte gar att skilja pa om givaren ar utanfér omradet eller ett faktiskt
varde ligger pa den angivna diagnosgransen och 2. For de aldre SPN 611-615, dar problemet bestar i att avgora vilken av tva eller
flera kretsar (som kan samverka) som maste repareras.

SPN 611-615 definieras som "systemdiagnoskoder” och ar till for att identifiera fel som inte kan harledas till en specifik utbytbar del. Att
kunna isolera felet till ett specifikt undersystem ar malsattningen for alla diagnossystem, men av olika anledningar ar detta inte alltid
mojligt. De har SPN-koderna ger tillverkaren en viss frihet nar det galler att formedla diagnosinformation som inte ror en viss specifik
del. Eftersom SPN 611-615 anvander standardformatet for SPN/FMI ar det mojligt att anvanda standarddiagnosverktyg, elektroniska
instrumentpaneler, satellitsystem och annan avancerad utrustning for att analysera parametergrupper i SPN/FMI-formatet. Eftersom
tillverkardefinierade koder inte ar onskvarda ur standardiseringssynpunkt ska dessa koder endast anvandas nar det inte gar att
formedla diagnosinformation om det fel som har intraffat i en viss specifik del.
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Det kan vara ndédvandigt att anvanda en systemdiagnoskod nar:

1. kostnaden for att begransa felet till en specifik del blir orimligt hég,

2. nya begrepp inom fordonsdiagnostiken utvecklas eller

3. nya diagnosmetoder som inte begransar sig till enskilda delar tas fram.
Eftersom SPN 611-615 definieras av tillverkaren och inte ar specifika for en viss del ar FMI 0-13 och 15-31 inte relevanta. Darfor
anvands FMI 14, "Specialinstruktioner”. Syftet ar att hanvisa den som utfér underhallet till tillverkarens felsokningshandbok fér mer
information om den aktuella diagnoskoden. Till skillnad fran de flesta FMI-koder har det har fellaget inget samband med definitionen av
signalomradet. Den har typen av fel kan antingen vara direkt férknippade med vardet hos den allmdnna séndningsinformationen eller
inte.

FMI=15-GILTIGA DATA, MEN OVER NORMALTARBETSOMRADE - LAGSTA FELNIVAN

Signalens kommunikationsinformation ligger inom ett acceptabelt och giltigt omrade, men de faktiska driftvillkoren overstiger de
grénser som kan anses vara normala enligt de angivna grénserna for den lagsta felnivan for just detta matt pa faktiska driftvillkor
(Omrade i i det definierade signalomradet). Utsdndningen av data fortsatter som vanligt.

FMI=16-GILTIGA DATA, MEN OVER NORMALTARBETSOMRADE — MEDELHOGA FELNIVAN

Signalens kommunikationsinformation ligger inom ett acceptabelt och giltigt omrade, men de faktiska driftvillkoren Gverstiger de
granser som kan anses vara normala enligt de angivna granserna for den medelhdga felnivan for just detta matt pa faktiska driftvillkor
(Omrade k i det definierade signalomradet). Utsandningen av data fortsatter som vanligt.

FMI=17-GILTIGA DATA, MEN UNDER NORMALTARBETSOMRADE — LAGSTA FELNIVAN

Signalens kommunikationsinformation ligger inom ett acceptabelt och giltigt omrade, men de faktiska driftvillkoren ligger under de
granser som kan anses vara normala enligt de angivna granserna for den lagsta felnivan for just detta matt pa faktiska driftvillkor
(Omrade h i det definierade signalomradet). Utsandningen av data fortsatter som vanligt.

FMI=18-GILTIGA DATA, MEN UNDER NORMALTARBETSOMRADE - LAGSTA FELNIVAN

Signalens kommunikationsinformation ligger inom ett acceptabelt och giltigt omrade, men de faktiska driftvillkoren ligger under de
granser som kan anses vara normala enligt de angivna granserna for den medelhdga felnivan for just detta matt pa faktiska driftvillkor
(Omrade i i det definierade signalomradet). Utsandningen av data fortsatter som vanligt.

FMI=19 — FEL | MOTTAGNA NATVERKSDATA

Alla fel som upptacks nar data tas emot via natverket ersatts av felkodsvardet
(dvs. FE16, se J1939-71). Den har typen av fel hor samman med mottagna natverksdata. Den komponent som anvands for att mata
den faktiska driftsignalen ar ansluten direkt till den modul som skickar data till natverket och inte till modulen som tar emot data via
natverket. FMI-koden &r tillamplig for Omrade f och g i det definierade signalomradet. Den har typen av fel kan antingen vara direkt
forknippade med véardet hos den allmanna sandningsinformationen eller inte.

FMI=20-30 — RESERVERADE FOR SAE-TILLDELNING

FMI=31 — TILLSTAND EXISTERAR

Anvands for att indikera att det tillstind som SPN har identifierat existerar nar det inte finns fler tillgangliga FMI-koder eller nar angiven
SPN-beteckning indikerar delen och ett fellage som avviker fran standarden. Den har typen av fel kan antingen vara direkt forknippade
med vardet hos den allmanna séndningsinformationen eller inte. Den har FMI-koden betyder "inte tillganglig” nar tillhdrande SPN ocksa
ar "inte tillganglig”, till exempel nar resten av paketet ar fullt av bindra ettor nar alla data har skickats.
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