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1. Uvod

Téato instrukcia obsahuje informéacie tykajliice sa montéze, obsluhy a zoznamu Casti olejove; susta'vy
vyrobenej na zaklade technickej Specifikdcie MAN TURBO ¢&. 10000202393. InStrukcia neobsahuje
informacie, tykajlce sa inych zariadeni, ktorych integrainou ¢astou je olejovéa sustava.

POZOR

= |nstrukcie tykajice sa zariadeni, ktorych olejova slstava je integralnou astou predstavuju
prioritu nad touto instrukciou olejovej stustavy.

= Pred pristiipenim k montazi a spustenim olejovej stustavy sa treba oboznamit' s obsahom tejto
instrukcie. '

Original indtrukcie je napisany v polskom jazyku.

Véetky instrukcie v inych jazykoch su prekladmi a st zaloZzené na originalnej pol'skej verzii.

2. Bezpecénost

Tato instrukcia obsahuje zakladné bezpecnostné pravidla, ktoré musia byt dodrziavané pocas instalacie,
spustania a obsluhy olejovej ststavy. Preto je dblezité, aby sa osoby zaangazované do montaznych préc a
tiez obsluhujuci personal, oboznamili s touto inStrukciou pred inStalaciou a spustenim olejovej sustavy.

Instrukcia musi byt prechovavana na lahko dostupnom mieste, a v pripade instalacnych préc sa musi
nachadzat na mieste, na ktorom s prace vykonavane.

2.1 Oznacenie instrukcie

Instrukcie, dolezité pre bezpecnost obsluhujtcich oséb st oznacené v8eobecnym symbolom:

A\

Inétrukcie, ktoré hovoria a nebezpelenstve zasiahnutia elektrickym prudom su oznacené symbolom:

/N

Instrukcie, ktoré maju dbélezity vyznam pre spravne fungovanie zariadenia st predchadzané slovom:

POZOR

2.2 Kvalifikacia personalu

Osoby obsluhujice alebo vykonavajuce servis olgjovej sistavy musia mat prislusné kvalifikacie. Rozsah
ich zodpovednosti a kompetencii musi byt upine kontrolovany cez klienta. V pripade, ze personal nema
prisludné kvalifikacie musi zostat presSkoleny a poinstruovany. Ak to bude nutné, moze byt takéto
skolenie vykonané vyrobcom / dodavatelom zariadenia na ziadost klienta. Kiient sa musi dopinkovo
ubezpedit, Ze personal Uplne pochopil obsah tejto instrukcie.
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i,

2.3 VSeobecné bezpeénostné poziadavky

V&eobecné poziadavky z rozsahu bezpetnosti prace hydraulickych zariadeni su obsiahnuté normami,
ktoré sa tykaju konstrukcie a montaze a tiez poziarnej ochrany a ochrany pred zasiahnutim elektrickym
prudom.

V kazdom pripade treba:

e Dodrzat zvlastnu ostrazitost pofas vykonavania prac v priamej blizkosti fungujicich zariadeni,
napr. pumpovych ststav, ktoré obsahuju virivé stcasti — spojky, ventilatory,

e UdrZovat v Cistote vonkajsie plochy zariadeni (zviast pumpovych sustav), ak zariadenie pracuje v
silne zaprasenom prostredi. V dobrom stave treba udrzovat chladenie elektrickych motorov a
odstranovat moznost zamozapalenia prachu,

e Odstrariovat olejové priesaky, pretoze spdsobuji priame ohrozenie pre obsluhu. Treba chranit
miesta, na ktorych sa objavili priesaky oleja. V pripade zistenia priesakov oleja v tlakovych
inStalaciach, treba ich odstranit doskrutkovanim skrutiek alebo spajacich suciastok. Tieto Ginnosti
su pripustné len v tom pripade, ked indtalacia nie je pod tlakom,

o Dbat o cistotu v okoli zariadenia, najm& pocas vykonavania servisnych prac napr. ihned
odstrariovat rozliaty olej.

¢ QOdstranit nebezpelenstvo zasiahnutia elektrickym priadom. Elekirické pripojenie musi byt
vykonavané vykvalifikovanym personalom. Treba sa oboznamit s miestnymi bezpelnostnymi
predpismi platnymi na pracovnom mieste olejovej sustavy,

e \ ¢ase montaznych prac vypnut vietky elektrické zariadenia z napétia a vyvesit vystraznu tabulku ,
ktora vylucuje moznost ndhodného zapnutia,

¢ Pred pristupenim k &isteniu nadrze ho dékladne vyprazdnit od oleja, prevetrat a odpojit alebo
zaslepit prevody, ktoré privadzaju olej do nadrze,

e Pripadné zvéranie potrubi alebo nadrze vykonavat len po ich umyti, osueni a dékladnom
prevetrani kvoli odstraneniu oleja a jeho vyparov,

e Miestnost, v ktorej sa nachadza olejova sUstava vybavit nalezitou ventilaciou a protipoziarnymi
naradiami. .

2.4 Nebezpecenstva vyplyvajice z nedodrziavania tejto instrukcie

Nedodrziavanie instrukcie spdsobuje ohrozenie pre bezpecnost obsluhujlicich oséb, pre zariadenie a
pre Zivotné prostredie. Postup, ktory nie je v sulade s instrukciou moze byt pri¢inou straty zaruky.

V dbésledku nespravneho postupovania méze nastat:
e Ohrozenie pre osoby obsluhujice zo strany mechanickej, elektrickej alebo chemického vplyvania.
e Poskodenie dolezitych alebo pomocnych funkcii zariadenia.

e Znecistenie zivotného prostredia v ddsledku priesakov $kodlivych chemikalii.
2.5 Neautorizované prerobenia
VSetky prerobenia a modifikacie st povolené len po konzultacii s dodavatelom / vyrobcom zariadenia.

Vyrobca zariadenia povofuje pouzivanie len originainych nahradnych stdiastok pre pouzité sucasti v
zariadeni. Pouzivanie inych Casti ako su originaine je spojené s moznostou straty zaruky.
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3. Doprava
3.1 Véeobecné poznamky

Olejova sustava bola pred dodavkou otestovand a vovnitri zakonzervovana prostriedkom, ktory
zabezpeluje protikoroznu ochranu po dobu dopravy a jej 6-mesacného uskladnenia. Olejova sustava
mus{ byt dodana na prevadzkové miesto v prislusnom baleni. PoniZe st uvedené vSeobecné pokyny
tykajlice sa balenia, rozbalovania a zdvihania. ’

e Na prenasanie a nakladku ststavy treba pouZivat zdvihacie zariadenia a lana, ktoré st prisiudne
vybrané a splfaju miestne bezpetnostné predpisy

e Zdvihanie treba realizovat pomocou traverzy pripevnenej do dopravnych ra€ok ramu stanovista.

e V Case dopravy, slCasti olejovej sustavy musia byt prisiusne nastavené a zabezpeéené takym
sposobom, aby sa odstranila moznost ich premiestiiovania. V pripade, Zze olejova sustava bude
dopravovana morskou cestou alebo bude uskladnena na Cerstvom vzduchu, musi byt umiestnena
v kontajneri alebo v drevenej skrini, ktora je zvnutra zaizolovana féliou. Vo vndtri balenia treba
umiestnit chemikalie pohicujice vihkost.

e Pri nakladke a vykladke olejovej sustavy treba zachovavat vSetky prostriedky tykajlce sa opatrnosti
a odstranit moznost pobytu os6b priamo pod prenasanou sucastou.

3.2 Rozbalovanie (v pripade skrifiového balenia).

e Pred demontazou skrine, musi miestny personal zapisat vahy brutto a netto nakladu.
o  Kryt musi byt shaty zo skrine ako prvy.

o Nasledne treba zdemontovat steny skrine, ponechavajlc podiahu.

o Pred pristupenim k zdvihaniu olejovej ststavy sa treba presvedg¢it, &i nie je mechanicky pripevnena
k podiahe skrine. V pripade, Ze je pripevhena treba odstranit vSetky pripeviiovacie suciastky.

e Ak bola olejova sustava zabalena do hermetického balenia, treba ho prepichnit a odstranit.

POZOR

e Po prepraveni treba zavdzne skontrolovat' stav vSetkych sucasti olejovej sustavy.
o Zistené poskodenia musia byt' ihned’ nahlasené.
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3.3 Zdvihanie

e Olejova sUstava obsahuje Styri ricky na zdvihanie, prizvarané do zakladu.
o Kazda rucka je tak umiestnena, aby bolo zabezpetené vodorovné, bezpetné zdvihanie jednotky.

e Vetky Styri racky musia byt pouZité na zdvihanie olejovej sustavy. V Ziadnom pripade nezdvihat
olejovu sustavu pouzitim menej ako Styroch racok. '

o Styri jarma a zavesy s prislusnou diZkou musia byt pouZité na zdvihanie ststavy. Doplnkovo sa
odporti¢a pouzitie jednotiivého brvnového zavesu umiestneného zvisle a prieCne do 8irky kazdej
jednotky kvéli vyhnutiu sa poSkodeniu obsahu balenia.

e Pred zdvihanim operator musi potvrdit, Ze zdvihacie zariadenie zodpoveda zdvihaniu hmotnosti,
ktoré boli predtym zapisané miestnym personalom (vid 3.2.1)

POZOR

e Zdvihanie olejovej sustavy prostrednictvom potrubi, motorov, filtrov a inych sacasti, ktoré
nie sd na to uréené nie je povolené. ‘
e Zdvihanie olejovej stistavy napinenej olejom je zakazané.
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4. Uskladinovanie

Olejovéa sustava musi byt uskladnena bezpodmienecne v uzavretom sklade, ktory je zabezpeceny
pred vniknutim zvonka koréznych Cinitefov. Ststava méze byt uskladnena vonku len v pripade, Ze
ma prisluéné balenie.

V tom istom sklade je zakazané uskladiiovanie chemicky aktivne chemikalie, ako su kyseliny,
Ithy, soli, organické rozpustadia atd., a tiez nabité akumulatory.

V Base uskladnenia vsetky sacie natrubky, razaciace lisy a iné potrubné pripojky musia byt
ukondené zaslepkou.

Olejovéa sustava bola pred dodavkou otestovana a vovnutri zakonzervovana prostriedkom, ktory
zabezpeduje protikoroznu ochranu po dobu dopravy a 6-mesacného uskladnenia. V pripade
dihéich obdobi uskladnenia treba kontrolovat stav konzervacie a v pripade potreby previest
doplinkovi konzervaciu. Pre jednotlivé instrukcie sa treba skontaktovat s vyrobcom / dodavatelom
olejovej sUstavy. Pripustna je vnultornd konzervacia potrubi a tiel st¢asti takym istym olejom,
ktory bude neskor pouzivany v intalécii.
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5. Instalovanie a montaz

Montaz olejovej sustavy spoliva na posadeni a pripevneni zakladného ramu do podkladu. Po
pripevneni olejovej sUstavy treba pripojit olejové potrubia podla pokynov MAN TURBO.

V kazdom pripade pocas indtalovania a montaze treba dodrzovat doleuvedené pravidla:

Umiestnenie olejovej sustavy musi k nej zabezpedit pohodiny pristup, bezpecnd obsluhy,
ventilaciu a dostatogné osvetlenie.

Podklad, na ktorom bude olejové ststava posadena musi byt vyrovnany, plochy, Cisty a musi
davat moznost prestivania po fiom piného zatazenia.

Pred zacatim montaze treba skontrovat celistvost dodavky olejovej stistavy.
Dolezite je, aby v priebehu montéze bol zabezpeceny ¢o najvyssi stuperi Cistoty.
MontaZne prace musia byt vykonavané pri teplote okolia, ktora nie je nizsia ako 0°C.

Potrubia nainstalované na olejovej sustave boli vy&istené, zakonzervované a ukoncéené zaslepkou
cez vyrobcu. Pofas montaze sa treba uistit, Ze v8etky zaslepky, ktoré zabezpecuju potrubie po
dobu dopravya uskladfiovanie boli odstranené.

Pripojenie elektrického napajania do elektrickych motorov a skrifi pre kablové koncovky musi byt
prevedené vykvalifikovanym personalom v silade s pristusnymi elektrickymi schémami. '

Po skonceni montaze sa treba uistit, & v potrubi alebo v nadrzi nezostali naradia alebo iné
predmety.

Spoésob montaze olejovych potrubi, ktoré spajaju olejovul ststavu so zariadenim treba vykonat v stilade
s instrukciami MAN TURBO a tiez pokynmi normy API614. V kazdom pripade treba dodrzovat
nasledujice pravidia:

Vsetky potrubia, ktoré s pouzivané v hydraulickej inStalacii musia byt absolutne ¢isté — zbavené
hrdze, Skrabancov, Crepin zo zvarania a maziv. Ak existuje taka potreba, treba potrubia odistit
mechanickym sposobom, vycistit v kyselinovych roztokoch, preplachnut vodou, vysusit a
premazat olejom toho istého typu, ktory bude pouzivany v zariadeni.

Pred montazou treba skontrolovat Cistotu vSetkych Casti potrubi a armattry. Najlepsie to mozno
vykonat pretiahnutim bielej platenej handricky cez vSetky ukoncené Casti potrubi. Potrubie mozno
uznat za Gisté v pripade, ze handri¢ka bude C&ista po pretiahnuti cez potrubie.

Nepripustné je zvaranie potrubi priamo do pripevriovacich stcasti.
Potrubia treba spajat spdsobom, ktory vyluduje vznik mechanickych napnuti, golierové spoje
musia k sebe priliehat’ celou tesniacou plochou pred doskrutkovanim pripeviiovacich skrutiek.

Z ohl'adu na termické napnutia spdsobené teplotnymi zmenami, v pripade dihych potrubi treba na
ich spajanie pouzivat elastické sUcasti, napr. kompenzatory. Rucky na potrubi musia byt
pripevnené takym spdsobom, aby bol umozneny pohyb potrubia sposobeny tepelnym
roztahovanim.
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6. Preplachovanie olejovej sustavy

Olejova sustava bola pred dodavkou skontrolovana podia zhodnosti s kritériom Cistoty mazacich sustav
uréenom v 4.3.3.7.1 a 4.3.3.7.2 Normy API| 614, Po prevedeni montaze treba vykonat preplachovanie
olejovej sustavy a spajacich potrubf. Preplachovanie musi byt vykonané pre kazdy novy systém a tiez po
kazdej vacsej oprave. Dole st uvedené pokyny tykajlice sa preplachovania :

Skontrolovat vnutorné plochy olejovej nadrze a uistit sa, ¢i su Cisté a nie su zapraSené alebo
zaspinené.

Skontrolovat, i véetky golierové a skrutkové spoje su zabezpelené a tesné.
Skontrolovat, ¢i spustacie uzavery filtra a nadrze st uzavreté.
Skontrolovat, ¢i pumpa mazacieho oleja a pohon su spravne pripojené a pripevnené.

Skontrolovat, Ci elektrické prevody napajajuce motor, ohrievac a prislusne zariadenia sd spravne
pripojené.

Pomocou docasného obchadzkového pripojenia s uzavermi (by-pass) odpojit olejové napajanie
lozisk.

Po dobu preplachovania umiestnit sito s ¢islom 100 medzi odtokovym potrubim oleja a hlavnou
olejovou nadrzou.

Kvbli predchadzaniu pripadného poskodenia tlakovych zariadeni (manometrov a konvertorov) treba
ich odizolovat pomocou odstavujuco — spUstacich uzaverovych blokad.

Napinit nadrz preplachovym olejom (Gulf Turbloflush 32 alebo rovnocennym) do minimainej
olejovej trovne — tak ako je to zaznacené na ukazovateli trovne. Zohriat' olej na teplotu 70°C. Kvoli
umozneniu prislusného nahriatia oleja treba otvorit obvod riadiaceho termostatu ponorného
ohrievaca alebo vymontovat termostat z zohrievaca. -

Nastavit prepéjaci uzaver filtra do strednej polohy tak, aby fungovali obidve filiracné komory.

Kratkodobo spustit’ olejovii pumpu a skontrolovat, &i smer otacok je zhodny so smerom oznaéenym
na tele pumpy alebo motora. Uistit' sa, €i sa nevyskytuju priesaky z potrubi. Ak st tieto podmienky
spinené, vtedy treba nechat pumpu pracovat stalym spdsobom a odvzdusnit instalaciu potrubf cez
filtrové odvzdusfiovade.

Kazdi hodinu kontrolovat d&istotu sustavy vytiahnutim sita a skontrolovanim, & sa na rfiom
nenachadzaju necdistoty. V pripade, Ze Cistota sustavy je neuspokojiva treba pokraovat v
preplachovani, az kym sa nedosiahne Uroven &istoty v stlade s pokynmi normy AP| 614 (American
Petroleum Institute) paragraf 4.3.3.7.1.

Po skonceni preplachovania vypnut pumpu, vyprazdnit potrubia, filter, chladi¢ a nadrz. V ¢ase
trvania tejto procedlry si treba v8imat droven oleja v nadrzi. Odstranit zbytky oleja, ktoré mohli
zostat' v nadrzi. Zdemontovat potrubia obchadzkového pripojenia (by-pass) a pripojit spravne
procesné olejové potrubia do privadzacich a odvadzacich pripojok na loziskach.

Vymenit filtracné viozky na Cisté.

Ststava je pripravena na pouzitie.
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PREVADZKOVA A SERVISNA INSTRUKCIA KOSBOOST

7. Spustenie a odovzdanie do prevadzky

Skontrolovat, i elektrické motory, ohrievade a iné zariadenia je spravne okablované a &i je
pristupné elektrické napajanie. Treba sa uistit, ¢i pouzité elektrické zariadenia st vhodné z ohladu
na ich menovité hodnoty ako aj prostredia, v ktorom funguji. V8etky elektrické hodnoty si uvedené
na charakteristickych tabulkach jednotlivych zariadeni.

Uistit sa, Ci zariadenia s spravne pripojené a &i st dostupné.

Skontrolovat’ naklonenie odtokového potrubia z vystupu loZiskove] ststavy do olejovej nadrze
(odportcane minimalne naklonenie je 1:30).

Olejova nadrz méze teraz byt naplnena mazacim olejom do dolnej trovne na ukazovateli Urovne
oleja.

Nastavit prepdjaci uzaver filtra do krajnej polohy tak, aby fungovala len jedna filtraéna komora.
Zakazdym pred spustenim musi byt olej nadrZi zohriaty na teplotu minimalne 30°C.

Pred koneCnym spustenim sustavy je odporiéané impulzné spustanie kazdej pumpy cez dialkové
alebo miestne zapinanie a vypinanie kvoli zisteniu, & sa hriadel pumpy otaca a &i je smer otacok
spravny (v sulade s oznaCenym na tele pumpy alebo motoru). Ak st otaky pumpy spravne, vtedy
treba pumpu niekofkokrat zapnut a vypnit kvoéli kontrole jej fungovania impulznym spbésobom a
uistit sa, Ci nevznikli priesaky. V pripade, Ze tieto podmienky su splnené treba dovolit pumpe
pracovat trvalym spdsobom a odvzdusnit potrubnu inétalaciu cez filtrové odvzduéfiovade.

Pracovny bod bezpecnostnych uzaverov je vyrobne nastaveny. V pripade, Ze vznikne nutnost ich
dalSieho nastavenia, treba uzavery vymontovat a nastavenie previest na nezavisiom stanovisti.
Pred pristipenim k tejto operacii sa treba oboznamit s vyrobnymi inétrukciami tykajicimi sa
bezpe&nosti, ktore su pripojené k tejto instrukcii obsluhy.

Sustava je teraz pripravena k normalnemu fungovaniu. Pred spustenim hlavného zariadenia treba
skontrolovat, &i je spravny tlak oleja dodavaného do loZisk hlavného zariadenia.

Véetky zariadenia su dodavané s vyrobnymi nastaveniami. Nastavenia a kalibracie musia byt
skontrolované pred spustenim sustavy.

Treba davat pozor na to, &i cirkulaéné olejové pumpy pouZivaji prepumpovavané médium ako
mazaci Cinitel, ktory maZe ich vlastné rotory. Tak teda nemozno pripustit, aby pumpy fungovali
naprazdno, pretoze to mbze spdsobit neodvratné poskodenia.

Indtrukcie udrzby sucasti vybavenia, ktoré je sucastou olejovej sustavy mozno ndjst v prislusnych
prilohach k tejto Instrukcii.

Pripojena tabulka odhalovania a odstrariovania zavad by mala ulah¢it riesenie problémov podas
pouzivania zariadenia.

Odporuca sa, aby pocas procedury predavania zariadenia do prevadzky previest kontrolu véetkych
vypinacov a elektrického vybavenia.
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8. Zastavenie

e Jedenkrat spustend slstava mazacieho oleja po odovzdani do prevadzky, je uréena na trvald pracu
v rezime miestnych kontrolnych systémov (PLC, DCS, ESD a inych podobnych).

OIL UNIT KOSBOOST
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9. Tabulka odhalovania a odstrafiovania zavad
PRIZNAKY PRICINA ODSTRANOVANIE ZAVADY
a. Nespravne elektrické napajanie
1. Ststava sa neda spustit. alalebo tlakova blokada / Skontrolovat elektricky systém
elektricka
a. Netesné potrubie. Najst' a odstranit priesak.
b. Riadiaci uzaver je nespravne Skontrolovat nastavenie a pripadne
nastaveny. nastavit.
¢. Pumpa nie je zaplavovana Skontrolovat, ¢i sacie potrubie je
olejom alebo je nespravne sanie. |tesné a nezapchané.
Skontrolovat a vymenit filtratné
2. Sustava nedosahuje - Ca sucasti v hlavnom filtre. Skontrolovat
pozadovany tlak. d. Nadmerne zneZistené filtre. a vymenit sietovy filter sacieho
systému.
e. Prili8 nizka droven oleja v Doplnit olej. Zistit pricinu straty
nadrzi. oleja.
. - S Skontrolovat tlak a nastavenie
f. Otvara sa bezpec&nostny uzaver. UZAvery.
g. Poskodena alebo opotrebovana Skontrolovat, opravit alebo vymenit.
pumpa.
3. Sustava tvori prili§ vysoky | a. Riadiaci uzaver je nespravne Skontrolovat nastavenie a pripadne
tlak. nastaveny. nastavit.
. . a. Prietok oleja v loziskach je N .
4. Ubytky oleja pred nespravne nastaveny (alebo Skontrolovat' a opatovne nastavit
dosiahnutim ciefovych bodov. zablokovany otvor obruby). (alebo odistit otvor obruby).
Skontrolovat parametre chiadiacej
tekutiny (teplota, prietok).
a. Chladi¢ nespravne funguje. Skontrolovat efektivnost chladica
(znecistenie zvazku potrubi
5. Teplota oleja je prili . chiadica).
vysoka. b. OhrievaCe nadrzi su nastavené | Skontrolovat nastavenie termostatu,
na prili§ vysoku teplotu alebo sa v pripade potreby nastavit alebo
nevypinaju. vymenit.
c. PoSkodeny regulacny teplotny | Skontrolovat, vymenit termostatické
uzaver. stcasti.
a. Ohrievace v nadrzi su g::g:ggllgz:: sggg/aecn?é termostatu
nastavené na prili$ nizku teplotu ) ) '
o ) leb ., v pripade potreby nastavit alebo
6. Teplota oleja je prili§ nizka. |&/€bO Sa nevypinaju. vymenit.
b. PoSkodeny regulacny teplotny | Skontrolovat, vymenit termostatické
uzaver. sucasti.
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10. Kontrola oleja pocas prevadzky

Po prevedeni prepléchnutié v stlade s pokynmi umiestnenymi v S$pecifikacii APl 614 (American
Petroleum Institute), méZe byt nadrz naplnena mazacim olejom pozadovanej triedy.

Pouzivany olej musi zabezpetovat dlhodobé pouzivanie zariadenia, pricom pracovné podmienky a
stav oleja musia byt systematicky kontrolované. Vymena oleja musi byt uréena v poziadavkach
vyrobcu zariadenia alebo vyrobnymi predpismi. ‘

10.1 Mesacna kontrola ~ stopovy obsah vody:

Po uvedeni zariadenia do prevadzky, v priebehu prvého mesiaca innosti treba pobrat vzorku oleja z
dna nadrze pomocou spustacieho uzaveru. Vzorku umiestnit v priezracnej sklenej nadobe, osvetlit a
skontrolovat, &i neobsahuje stopy po vode. Neznedistena vzorka musi byt priezratna, so zafarbenim
slamkovej farby. Ak je vzorka mutna alebo obsahuje len vodu, treba spustit viacej tekutiny az do chvile,
ked ziskame priezracnt vzorku oleja.

Nasledujlici test, ktory mozZno vykonat je prahovy test aje Uplne kvalitativny, znamy je ako test
.praskajici’.

Vzorku malej velkosti oCisteného oleja vliat na plechovy vrchnak umiestneny na zveraku alebo
laboratornej skimavke. Nasledne pod vrchndk umiestnit zapalenut sviecku. Ak bude pocéut ,praskanie”
znamena to, Ze vo vzorke oleja sa nachédza viac ako 100 ppm (Casti na milién) vody.

Ak v dbsledku poberania vzoriek sa v nadrzi zmensSila droveri oleja, olej treba doplnit: do minimainej
trovne, ak je zariadenie v pracovnom stave alebo do maximalnej Grovne, ak je zariadenie v pokojnom
stave.

Ak po druhej alebo tretej mesacnej inSpekcii vo vzorke sa nevyskytuju alebo sa vyskytujl stopové
mnozstva vody, vtedy obdobie medzi kontrolami mozno prediZit do obdobia v stlade z miestnym
harmonogramom udrzbarskych ¢innosti.

10.2 Stvrtroéna kontrola

Odporuca sa poberanie laboratérne] vzorky kvoli zisteniu jeho v8eobecného stavu. Toto skimanie
obsahuje testy na kyslost, lepkavost a okyslicenie kvéli porovnaniu ich so znamymi, vyrobnymi
parametrami oleja.

10.3 Polroéna kontrola

Korézna kontrola musi byt vykonana kvéli uréeniu zhustnutia antikoréznych dopinkov v oleji. Téato
kontrola je zloZena z dvoch &asti, nazyvanych testom odidénovanej vody a testom slanej vody.

Tieto testy musia byt vykonané zhodne s pokynmi uréenymi v prisluénej kapitole procedir ASTM
(American Society for Testing and Materials).
a) Test odidnovanej vody

V tomto teste kov o0 znamej hmotnosti je zaveseny v roztoku mazacieho oleja a destilovanej vody — po
vybrati kovovej vzorky z roztoku je skumany Ubytok tejto hmotnosti. V pripade, Ze test sa skondi
neuspesne znamena to, Ze olej sa blizi ku koncu obdobia pouzitelnosti.

b) Test slanej vody

Procedura vykonania tohoto testu je taka ista ako procedira vyssie popisana, s vynimkou zloZenia
roztoku, ktory v tomto pripade tvori zmes slanej vody a mazacieho oleja.

Alternativou vymeny oleja je postupné zavadzanie antikoréznych dopinkov do mazacieho oleja. Vas
miestny dodavatel antikorézneho doplnku musi potvrdit zhustnutie doplnka proporcionalne do
mnozstva oleja v sustave.
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Introduction

This Maintenance Instruction contains the information regarding assembly, maintenance and parts list
of the oil unit manufactured basing on the technical specification No 10000202393 The instruction does
not include specific information concerning other devices in which below described oil unit is considered
as the integral part.

ATTENTION

= Instructions concerning devices, in which the oil unit is considered as the integral part, have
priority over present manual of the oil unit

= Before assembly and start-up of the oil unit it is necessary to acquaint with the content of
this manual

Original instruction is written in Polish. Instructions in other languages than Polish are translations and
are based on original Polish version.

Operating safety
This Instruction contains basic safety rules, which should be adhered during assembly, start-up,
maintenance and operation of the oil unit. Therefore it is important for the maintenance staff and people

engaged in assembly to familiarize themselves with this manual before assembly and start-up of the oil
unit. The manual should be kept in an easy to reach place and where the assembly is carried out

2.1 Marking of instructions

Instructions essential for maintenance staff safety are marked with general symbol:

A

Instructions concerning the danger of electric shock are marked with symbol:

I\

Instructions of significant importance for correct operation the device are preceded with word:

ATTENTION

2.2 Staff qualifications

Personnel involved in operation or maintenance of the oil unit have to be qualified appropriately. The
range of their responsibilities, competence and duties should be controlled entirely by the customer. The
staff without appropriate qualifications must be trained and instructed. On customer request such
training might be carried out by the unit manufacturer / supplier. Additionally the customer should be
sure that this instruction is completely understood by the staff.
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2.3 General requirements of safety at work

General requirements regarding safe operation of hydraulic devices are included in regulations, which
concern design and assembly as well as fire-safety and protection against electric shock.
In every case it is necessary:

e To take precautions during works carried out close to devices being in operation, e.g. close to pump
unit containing rotating parts, like couplings or fans,

e To keep clean the external surface of devices (especially pump units) if the devices operate in a
dusty environment. It is very important to keep cooling of the engines in good condition and
eliminate possibility of dust self-ignition

e To remove all oil leakages, because of direct danger for the maintenance staff. It is necessary to
secure the places where oil leaks occurred. In case of oil leaks in pressure installations it is
necessary to remove the leakage by means of tightening screws or fittings. These activities are
permissible only when system is depressurized

¢ To take care of cleanness in device surroundings, especially during service works, e.g. immediately
remove spilled oil.

e To eliminate the danger of electric shock. The electrical connections should be carried out by
qualified staff. It is necessary to be familiarized with the valid local safety regulations

¢ To switch off all the electric devices during assembly works and to display information board to
make sure that the device will not be switched on accidentally

e To empty the tank of oil before tank cleaning, ventilate it and disconnect or blank off the pipes
supplying oil to the tank

e To carry out possible welding of pipes or tank only after cleaning, drying and ventilating them in
order to remove oil and oil vapours

e To fit the room, where the oil unit is installed, with working ventilation system and fire equipment

2.4 Dangers caused by not obeying the manual

Not obeying this manual causes danger for safety of maintenance staff, the device and environment.
Proceeding contrary to the instruction may cause loss of the guarantee.
Inappropriate use may cause:

e Danger for maintenance staff out of mechanical, electrical or chemical influence reasons.
¢« Damages of main or auxiliary functions of the device.

e Environmental contamination as a result of deleterious substance leaks
2.5 Unauthorized modifications
All the modifications are allowed only with permission of the device supplier / manufacturer. The device

manufacturer admits of using only original spare parts of unit components. Application of spare parts
other than original ones may be the reason of losing the guarantee.
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Transport

3.1 General remarks

Before shipment the oil unit was tested and its interior was preserved with oil,. which provides
anticorrosion protection for the transportation as well as 6 months storage period. The oil unit should be
delivered to the destination place in adequate package. General guidelines regarding packing,
unpacking and lifting are listed below:

For moving and loading the unit, use lifting gears and ropes, which are adequately selected and
meet local safety regulations

Lifting should be realized by means of traverse fixed to lifting holders of the oil unit frame

During transportation with the transport facilities the elements of oil unit should be adequately
arranged and secured against possible move

If the oil unit will be shipped by sea or outdoor storage, it should be placed into container or a dry-
wood box with an insulating foil insert. The packing should be provided with dehydrators inside.

During loading and unloading of the oil unit all the precautions should be taken and it is necessary
to eliminate accidental stay of any person directly under the lifted part

3.2 Unpacking (in case of box packing)

Before disassembly of packaging box, local personnel should write down the net and gross weights
of the cargo.

First remove the cover of the box.
Then remove sidewalls of the box, leaving the floor of the box

Before lifting of the oil unit, make sure, that the unit is not fixed to the box floor, otherwise — remove
all the fastening.

if the oil unit is hermetically packed, the packing should be pricked and then removed.

ATTENTION

After the transportation it is obligatory fo check the condition of all oil unit components
All noticed damages have to be reported immediately
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3.3 Lifting

e  Oil unitis equipped with four lifting holders welded to the base frame.

e Holders are arranged so, that horizontal and safe lifting of the unit is ensured.

e All four holders have to be used when lifting the unit. Lifting the oil unit by means of less than four
holders is forbidden.

e Four yokes and appropriate length lifting slings should be used for lifting the unit. To avoid
damages of the package contents it is recommended to use additional single spreader beam,
focated horizontally and crosswise to the unit width.

o Before lifting the operator should confirm that the lifting device is adequate for lifing of loads
previously written down by local personnel (see above paragraph 3.2.1).

ATTENTION

o _Lifting of the oil unit with tank filled with oil is forbidden

e It is forbidden to lift the oil unit by means of its parts like pipes, engines, filters and others
not intended for that purpose

ROCKFIN
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Storage

e The oil unit should be absolutely stored in a closed store-room, secured against penetration from
outside of corrosive medium. The oil unit can be stored outdoor only, if have adequately packing.

o |tis forbidden to store in the same room and at the same time chemically active substances like
acids, lyes, salts, organic solvents etc., and charged batteries |

e During storage period all suction, pressure and other piping connections should be stopped with
blind flanges or plugs

e Before shipment the oil unit was tested and its interior was preserved with medium, which provides
anticorrosion protection for the transportation and 6 months storage period. In case of longer
storage period the preservation should be checked and re-conserved if necessary. For the detail
instruction please contact the oil unit manufacturer / supplier. It is permissible to make the internal
preservation by lubrication the pipes and devices casings interior, with the same oil which is later
intended to use in the system.
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5.

Installation and assembly

Assembly of the oil unit means its base plate erection and screwing to the foundation. VWWhen fastening of
the unit is finished, the oil pipes should be connected according to recommendations given by MAN
TURBO.

In all cases during installation and assembly works it is obligatory to follow the rules listed below:

Location of the oil unit should guarantee comfortable access, safe maintenance, sufficient
ventilation and lighting

Foundation, on which the oil unit will be located, should be leveled, flat, clean and should enable
shifting on it the full load

Before start of assembly works it is required to check completeness of delivery of the oil unit,
it is important to keep the assembly area absolutely clean,
Assembly works are allowed when the ambient temperature is above 0°C,

The pipelines installed in the oil unit were cleaned, preserved, blanked off by the manufacturer.
During the process of assembly it is required to make sure that all blind flanges and plugs that
secured the pipelines for the time of transportation and storage, are removed,

The electrical connection to motors and to terminal boxes should be carried out by qualified
maintenance staff and according to the suitable wiring diagrams,

When the assembly works are finished it has to be checked if any tools or other object were not left
inside piping or tank.

Assembly of oil pipes connecting the oil system with the unit should be carried out according to
instructions given by MAN TURBO and guidelines of Std. APl 614. But in all cases it is obligatory to
follow the rules listed below:

All pipelines used in the hydraulic installation have to be absolutely clean — rust, barbs, swarfs,
welding chips and lubricant should be removed. If it is necessary, the pipelines should be cleaned
in a mechanical way, pickled in an acid solution, rinsed with water, dried and lubricated again with
the same oil type as used during operation,

Before assembly it should be checked if all pipe sections and fittings are clean. The most effective
way to achieve it is to pull a white linen rag through all finished pipeline sections. The pipeline might
be considered as clean if the rag remains clean after pulling through the pipeline,

It is unacceptable to weld pipelines directly to fastening elements,

The pipelines should be connected in the way to eliminate mechanical stresses; flange
connections, before screwing with bolts, should adhere one to another on the whole sealing
surface,

Considering thermal stresses caused by temperature changes, in the process of connecting of long,
straight pipelines the flexible elements should be used, e.g. tube compensating pieces. Piping
fastening elements should be tightened in such a way to make possible the lengthwise move of
pipelines due to thermal expansion.
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6. Flushing of the oil system

Before shipment the oil unit was checked for consistence with criterion of system cleanness given in

par. 4.3.3.7.1 and 4.3.3.7.2 of Std. APl 614. After finishing the assembly, the oil unit and connecting

pipelines should be flushed. Flushing should be carried out for each new system and after each major
repair. Guidelines for flushing are listed below:

e Check internal surfaces of oil tank for cleanness and make sure they are free of dust and dirt.

e Checkifall flange and screw connections are protected and tight.

e Check if drain valves of filter and tank are closed.

e Check, if lube oil pump and drive are properly coupled and fixed.

e Check if supply cables of motor, immersion heater and instrumentation are properly connected.

e Shut-off the oil supply to bearings by means of temporary by-pass connections equipped with
valves.

e For the flushing period mount a strainer No. 100 between outlet system and return tank.

e In order to prevent the pressure instrumentation (manometers and transmitters) against accidental
damage, isolate the instrumentation by means of shut-off/drain block valves.

e Fill the tank with flushing oil (Gulf Turbloflush 32 or equivalent) up to minimum oil level — as it is
marked on the level gauge. Warm the oil up to the temperature of 70°C. In order to enable proper
warming up of the oil, open the circuit of thermostat controlling immersion heater or remove the
thermostat from the heater.

e Set the filter switchover valve in central position to operate both filter chambers.

e Start the oil pump for a moment and check if pump direction of rotation is the same as the direction
given on the casing of pump or motor. Make sure if there are no leaks from piping system. If
mentioned conditions are met, let the pump operate continuously and remove the air from piping by
means of filter vents.

e« Every hour the system should be controlled by dismounting the strainer and checking for
contaminations. If the system cleanness is not satisfactory, the flushing should be continued until
the system cleanness will reach the level conforming to guidelines given in Std. APl 614 (American
Petroleum Institute) par. 4.3.3.7.1.

¢ When the flushing is finished, stop the pump and drain the pipelines, filter, cooler and tank. During
this procedure the oil level in tank should be observed. Remove remaining oil from the tank.
Disassemble by-pass pipes and connect again the right process piping to inlet and outlet of
bearings connections.

e Replace the filter elements with clean ones.

e The system is ready for operation.
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Start-up and commissioning

Check if electric connections of pump motor, immersion heater and instrumentation cabling are
properly made and if the power supply is ready. Make sure if applied electrical devices are
appropriate due to rating values as well as surrounding environment. All electric characteristics are
given on rating plates of individual devices.

Make sure that all instrumentation is properly connected and accessible.

Check the slope of return pipeline from bearings outlet to oil tank (recommended min slope is 1 :
30).

Oil tank can be filled now with lubricating oil of required class up to lower ievel on oil level gauge.
Set the filter switchover valve in extreme position, to operate only one filter chamber.
Every time before start-up, the oil in tank should be warmed up to minimum temperature of 30°C.

Before final start-up of the system it is recommended to make impulse starting of each pump by
remote or local switching on or off for checking if the pump rotates easily and if the direction of
rotation is correct — in accordance with the direction marked on upper part of pump casing. After
confirmation, that the pump rotates easily, it should be switched on and off several times in order to
check its operation in impulse mode and make sure that there are no leaks. If mentioned conditions
are met, let the pump operate continuously and remove the air from piping by means of filter vents.

Working point of system safety valves is factory set. If re-setting of valves will be necessary, the
valves should be dismounted in order to carry out the setting on separately stand. In order to carry
out the valves adjustment it is necessary to familiarize with safety valve factory instructions, which
are attached to the present manual.

The system is ready for normal operation and before start-up of the main device it should be
checked if the oil is delivered to main device bearings under proper pressure.

All equipment is delivered witch factory settings. Before start-up of the system each setting and
calibration should be checked.

Take notes that circulation oil pumps use the pumped medium as the lubricating agent for own
impellers. So the dry operation of pump can not be allowed, because it could result in irreparable
damages.

Preservation instructions for equipment included in the oil unit can be found as attachments to the
present manual.

Enclosed trouble shooting table should facilitate solving problems during unit operation.

It is recommended that during procedure of system commissioning all switches and electric devices
should be tested.
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8. Switch off

e Once started-up lubricating oil unit after completing successfully the commissioning, is provided for
continues operation in regime of local control systems (PLC, DCS, ESD and the like).
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9. Trouble shooting table
DISTURBANCE POSSIBLE CAUSE FAULT REMEDY

1. The system does not start.

a. Incorrect power supply and/or
pressure blockage.

Check electrical system

2. System does not reach
required pressure.

a. Leaky pipelines.

Locate leak and repair.

b. Incorrect setting of control
valve.

Check the setting and adjust if
necessary.

c. Loss of pump priming or
incorrectly suction.

Check if there is no leak in suction
pipeline and is suction pipeline open.

d. Filters excessively
contaminated.

Check and replace filter element in
main filter.

Check and clean suction filter of
switch-over suction unit.

e. Too low oil level in reservoir.

Refill the oil, check the reason of oil
losses.

f. Safety valve starts to open.

Check pressure and valve set point.

g. Pump damaged or worn out

Check and repair or replace.

3. System forces too high
pressure.

a. Pressure control valve
incorrectly adjusted.

Check the setting and adjust if
necessary.

4. Oil losses before reaching
target points.

a. Oil flow in bearings incorrectly

adjusted (or orifice hole blocked).

Check and adjust (or clean the
orifice).

a. Cooler does not work correctly.

Check parameters of cooling
medium (temp. and flow)
Check cooler efficiency
(fouling of cooler tube bundle)

5. Oil temperature is too high.

b. The temperature setting of
heaters is too high or heaters do
not switch-off.

Check the heaters.
Check the thermostat, set again or
replace, if necessary.

c. Temperature control valve
works incorrectly.

Check, replace thermo-elements.

6. Oil temperature is too low.

a. The temperature setting of
heaters is too low or heaters do
not switch-on.

Check the heaters.
Check the thermostat, set again or
replace, if necessary.

b. Temperature control valve
works incorrectly.

Check, replace thermo-elements.
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10. Oil inspection during operation

After flushing procedure, according to guidelines given in Std. APl 614 (American Petroleum Instifute),
the system can be filled with lubricating oil in required class.

The oil should provide long-life operation of the machine, however the operating conditions of oil should
be regularly checked. Oil change should be done according to machine manufacturer specification or
local plant regulations.

10.1 Monthly inspection — vestigial water content:

After system commissioning, within first month of operation, take an oil sample from oil tank through
drain valve, put it in a fransparent glass jar, check it in the light for visible water traces. Not
contaminated sample should be transparent and straw tint. If the sample is cloudy or completely
consists of water, then more liquid should be drained from the tank until getting transparent, light
sample.

Next test, which can be carried out, is a threshold test and is entirely qualitative, so-called “crackling”
test.

Put a sample of clear oil on a tin box lid, mounted in a vice or a clamp. Then put a lit candle under the
lid and if “cracklings” can be heard, this means that there is more than 100 ppm of water in the oil
sample.

If the oil level in reservoir goes down in effect of sampling, the reservoir should be re-filled up to the
minimum level - if the unit is in operation or up to the maximum level - if the unit is in standstill

If after second or third monthly inspection there is no water in the oil sample or there is only vestigial
water content, then the period between inspections can be lengthened to a period consistent with local
schedule of maintenance activities.

10.2 Quarterly inspection

It is recommended to take laboratory oil sample in order to test the general condition of oil. This test
includes acidity test, viscosity test and oxygen consumption test for comparison the results with known,
factory parameters of oil.

10.3 Half-yearly inspection

Corrosion inspection should be carried out in order to determine concentration of anticorrosion additives
in oil. This test consists of two stages, so-called deionised water test and salt water test.

Mentioned above tests should be carried out according to guidelines given in appropriate chapter of
ASTM (American Society for Testing and Materials) procedures.
a) Deionised water test

In this test a metal sample with known weight is hung in solution of lubrication oil and distilled water —
after taking out of the metal sample from the solution, weight loss of the metal sample is examined. If
the test is failed, this means that the end of usability time of the oil is approaching.

b) Salt water test

Procedure of carrying out of this test is the same as described above, with the exception of composition
of the solution, which in this test is a mixture of lubrication oil and salt water.

Alternative for oil change is addition of anticorrosion additive by its slow dosage to the oil. Your local
supplier of anticorrosion additive should confirm concentration of the additive in proportion to the oil
amount in the system.
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