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Ahlwon ovbeviikdtnToc

ANAove vtevbuvao OTL 1| GLYKEKPIUEVT] OITAMUOTIKY EPYACIN Y10 T AyN TOL
LETOTTLUY10KOV SUAGMOTOC €101keVON G ToL TApaTog NowTIMoK®OV ZTOVd®Y TOL
[Mavemomuiov Iepaidg, dev £xel vmoPfindel ovte Ko eykpibei, pepikcd 1 OAKA, 610 TANIG1O
KATO10V GAAOV PETATTVUYI0KOD 1] TPOTTLYIKOV TITAOV GTovOdV otnv EAAASa 1 610
eEmtepd. H epyacia éyel ekmovnOel amd gpéva mposomikd pe v Pondeia g etanpeiog Y
VOOTIMOKT] KOl OVTITPOSMTEVEL TG OKEC LoL amoyels. Ot mnyég mov ypnoiponoinca

AVOLPEPOVTAL OAEC GTO OUKEIO HEPOC.



Evyapiotieg

Evyopiotd mpmdta Toug Yoveig Lov Tov 0Tt il «pToive» ouTol Y10, TV VKT Kot
TVELUATIKN TOVG GLUUTOPACTAOT OAL 0VTA Ta XpOVia. Evyapiotd katd dedtepo Toug
KaONyNTEG LoV TOV GYESOV OTL EEP® TPOEPYETAL OO ALVTOVG KOl Y10l TIG PIAOTIUEG TPOCTAOEIES
TovG. TELOG EVYAPIGTM TOV EQVTO LOV TOV OV Kol EpYULOUEVOS KATAPEP VAL PEPM GE TEPAG
OUTEG TIG TOGO CTUOVTIKEG GTTOVOEG KOl VOL TAP® OLTH TNV E0TKEVGT TOV TOTEL® Ot PE KAVEL
KOADTEPO GTNV EPYACIO OV OAAG KO GTNV TPOSOTIKOTTA Lov. Edwotepa HEAw® va
gvyaplotiom tov enPAEnovta kabnynt pov Ko AAéEovdpo I'ovAtEALo yio v cuveyn
oLUTAPACTOCT TOL Kot Borfeta Tov, o¢ eniong kat Tov Kanynm pov Ko Kooto I'kilidkn yio
T1g TOAVTYEG LTTOdEIEElG Tov. TéNOG evyaploT®d Kot Tov Avaminpwt kabnynt Ko Epvécsto
Tlovvaro. ®a NTov TOPAAENYT LOV VO, UMV EVYOPICTHOM Kol TNV ETOPEIN OTNV 07Ol

EKTTOVIOA TNV €PYAGIO LOV.



EIZATQI'H

H Novtidio dvotoywg vanpée por Pounyovion mov yopaktpiletor and «ovtdpdoelg petd to
oLUPav». Aev umdPESE M VOLTIAIL GTOVG OMVES TOV TEPAGOV VO, TPOAAUPAVEL T OTUYAUOTO KOl TNV

POTTOVGT TOL TEPPAAAOVTOC.

Eivar aAnfewo 611 and v apyn ¢ o0oTOoNG TNG EUTOPIKNG VALTIAING Kol pe TV idpvon Tov
npotov ynoyvouovov (1760, Lloyds Register of Shipping) to 6ko 0éua ¢ aceddrelag g
vavoirthotog BewpnOnke teyviko. [apd v texvikn eXiBAEYN TOV VIOYVOUOVEOV Y10 TUPOTAVD OO

250 ypdvio To atvynpato oto Thoio dev Emavay vo cupfoivouy.

Kdébe oatdymupo onpiovpyovoe ko véo vopobesio, oAAd mol teyvikng ovong. O Turoavikog
onuovpynoe yuo mopaderypo v SOLAS pe kabuotépnon HepKdv dekaeTIOV AOY® KVpla Tov A’

[Maykoopiov moAépov. Ipv amd avtiv vIPEAY O YPAUIES POPTMOONG.

BéBaia mepiepyo eivarl 6TL cmpeio SIKACTIKOV amopdoemv avépepe oxeddv povotova 0tL o 80%
TOVAGYIOTO TOV VOUTIKOV OTUYNUATOV OQPENOTOVE GTO OVOP®OTIVO GTOXEID Kol €10KOTEPO OTO

avOpamvo AdBog. AAAG TimOoTE deV YIVOTAVE.

Koatd v khaowm dadikacio £vo otdhynpo 00ynce o€ pio véa Kot S10popeTIKn vopodeoia.

To atdymua tov mhoiov Herald of Free Enterprise to 1987 dev Ntav duvotd va dikoorloynOei pe
Kopio teyvikny e€nynon...To mhoio ftav véo, m onpoio ftav 1 Bpetovikn, 1o mAfpopo ftav
Bpetavoi, o Nnoyvopovog ntav otovg 5 mpdtovg k.0.k. Tt éptanée; Ilpopoavog 1 doiknon g
etapeiog Kot To avBpomvo AdBog 1 n apérewa. O Ponboc AosTpoHoL dgv EKAEIGE TV TOPTO E1GOGO0V

TOV AVTOKIVATOV O10TL ... TOV TPE 0 VIVOG. .. KOl 0O EKEL UANKE TO VEPO.

To mo mhve atvynuo odNynoe otV avaykn €vOog TPOTLTOVL U TEYVIKOV Ylo TO EMIMESO TNG
doiknong kat to avhpomvo Adboc-o ISM Code (1998). Avtdg mepiélafe Kot TV TPOGTUGIK TOV

nePPAALOVTOG KABOGOV «E £Vl GTTAPO dVO TPLYOVIO®.

BéBata moporo mov 10 To mhve NTav £vo Pacikd Pripa, To avBpomivo Aabog icwg dev mepropiletan

a6 VOLOLG Kot S10TAEELG TOVL Kaveig dev yvpilel Kot av TpovvTol Kot OGO oty TPasn.



YKOIIOX THX EPTAXIAX

O oxomdg g epyaciog avtg eivar va eetdoel v enintmon kot Tig ddikacieg tov Kmodwa og
oYE0N LE TIG EMOKEVEG VO TAoiov Kat Tov de&apeviopd tov. O AKAA éxet dabécet Eva 0AOKAT PO
KePAA10, T0 KePAhao 10 oto Oépa avtd. Avtd a@opd 6TV GLVINPNCT TOL TAOIOL KOl TOL
eComAopov. To Tupa avtd givot oNUavTIKO d10TL ACYOAEITAL LLE TNV KATAGTOOT TOV TAOIOL KOl TWV
UNYOVIUATOV, TOV GUOTNUAT®V Kot Tov e£omMopovn. Puowd avtd oyetiCovral 1 emmpealovv Tig
ocvuvnkeg acedAelog kol mpootaciag Tov Boldcciov mepiPdArovioc. To tuiuo avtd eivon
SPOPETIKS amd Tl GALN, O10TL £d® avoryvepilovTol 1 6TovdodTNTO KOt 1) ovaykoldtnto TG Kad)s

KOTAGTO.01S TOV TAOTOV KOl TOV €E0TAIGLOD.



KEDAAAIO 1:
HITOAITIKH THX ITOIOTIKHX EINIZKEYHX TQN ITAOIQN

1.1 Ewcayoyn

Y& 0VTO TO TUHO TEPTYPAP® TIG YEVIKES OAAG KO GLYKEKPYLEVES 0ONYIEG TOATIKNG EMICKELVDOV, TIG
omoileg TO0 TMPOCHOMIKO TOL TUNHOTOC OeapevoOmlolwy  mpémel V' akoAovBncel Katd Tov

TPOYPOUUATICUO KOL TV OAOKAN PO OA®V TOV ETIGKELMOV TOV TAOIW®V.

AvTtég 01 MOATIKEG TPoopilovTal PLGIKE VoL EVEPYNCOUV MG OOMYIEC KATAL TNV GVAANYN Kol TNV

a&10A0YNoN TOV OTAPAiTNTOV ETIGKEVMV.

1.2 Ot 6tHyY01 TNC EMOKEVOGTIKNC TOMTIKNC

H yevueny apyn €8 eivon o H Statfipnon tov acealéotepov (kat amodotidtepov?) otdérov, pe o

eAdy1oTo SLVATO KOGTOG.

1.2.1 Emiokevéc ev TAm

) . 2 , s ) r ,
H BeAtictonoinon tov enickev®mv ev TA®” (Kot un), mpémetl va yivetor yopis kabvotépnon, £tot
dOTE 1 GLYVOTNTO TV EMICKELAOV G€ Vaumnysio. kot 1 toyxdv youévn vanpecio (off-hire) va

nepropilovrar 6To Ady10TO.
Kot m dodwacio Aqyng g amd@aong oxeTika pe 10 ot péfodo mpémel va ypnoiponomoet,

pokelévoy va dteEoybolv emMOKeEVEG 6g évo. GLUYKEKPWEVO GKAPOGC, 1 dtayeipion (Management)

mapoKveiton oo to eENG Tpto (nTipata Tov Topovclalovtal 6To o KAT® Adypoppo 1:

Awdypoppa 1: TTapdyovieg mov mpémet vo Ao uBEvovTal DITOWYT Y10, ol €V TAM ETIGKELT.

YH aopdela Swyeiptong tov mhoiov omotelel VIOYPEOTIKH HEPLIVOL TOV ETYEPHOEDY Kot TV TAolov omd 01/07/1998
pe tov ISM Code. TIpéner puoikd kot amapaitnto vo cuvdvaoTel GploTo pe T KEPSoPopia Tov TA0IOL, Kot Oyl Vo
Aettovpynoet €1¢ Bapog Tov.

Onwg etvar yvooto 1 vaepoyn Tov EAANvik@v mhlolmv ftav enedn ol emokevég 6to maperddv yvotav 100% ev mhw,
KOPic To TAOI0 Va yavel Tapaywykd xpdvo on-hire.



Iapdyovteg
Awoyeiptong
Enokevmv ev mhAm
[

Zuykpion
BaBuog Xapévog KOGTOLG &V
OVOYKO1OTNTOG 1pOvoc/ o & os
HOPTTIKOTITOL VoI yeio
OV
avtikaBiotaTol

Anhodn e&etdlovtat: - o Pabudg avaykodtrog, - 0 ThAvVOg YapéEVog xpOVOS Kot ol SOTAVES TNG
YOPNTIKOTNTOG TOV avTikadictatol, Ko, - 1 dpopd 610 KOGTOG OTAV GUYKPIVETOL HE OLTO TMV

EMGKELOV GTO VOLTTNYELX.

1.2.2 Emiokevéc ek TEPTPOTNC

Y7dpyet Kot 0 oxedlocpuog TEPLOGIKMY 1] €K TEPLTPOMNG EMOKELMOV GE KKVKAOVG» TTov KaBopilovtan
KO TOV €yKpivovtal amd TN Jxelpior. AvTEG 01 «KUKAIKES» amopdoels Aappdvoviol pe Pdon v

a&lohdynon Tov €ENg INTMUATOV ToL TaPOVG1AloVTOL 6TO T KATM Aldypoppio 2:

Adypappa 2: Teprodikég emokevéc/ [Mapdyovteg mov mpémet vo AneBovy vdym.




Iopdyovreg
TEPLOOIKNG
EMIGKEVNG
3 .
Mokpoypovieg OKOVOUIKEG
domaveg/ Moxkpoypovieg| | omdieeg off-hire O1 Bacikéc
6an(§cvsg domdveg/ Y10 EMOKEVES Spopég oTaL
OVTIKOTASTUONS|( || ovEavopeveg vaumnyeiov/ Boocucd
6(171:(1\{8@ pelwon OUTO,SOGT]Q YOPOKTIPIOTIKA
EMOKEVOV &V TOL TAOTOV Ao .01
Ao &
emBempnoemv |
Amoutioelg
VIOYVOUOVOV Y10, |
TEPOOEG [
eMOe®PNGELS

E&etdlovtar onAadn ta {nmipota: - Tov pokpoypdviov Somavdv € GYECT HE TIC OOTAVES
avtikatdotaons. - Tov HokpoypOvViov Somavedv o€ OxECN HE TIG avEavOoueveg Oamiveg TV
EMOKEVAV €V TA® Kol EMOE®PNCEMV. - TV OKOVOUKOV ATOAELDV AOY® TOV YOUEVOL YPOVOV CE
EMOKEVEG VOUTNYEI®V GE Gy€om pe TN peiwon tng amddoong tov mAoiov. - Tig amoutioelg twv
vnoyvoudvev (classification societies) mg mpog tig meplodikég embewpnoets. - Tig Pacikéc dupopég
OTO YOPOKTNPIOTIKG TV TAOI®V OTMG TO uéyebog, n nlikia, n wavotyo, 1 TPOwWan , N TEPLOYN

EUTTOPIKDV COVOLLAYDV, TO GYEAL0, KL O TOTOG TOD POPTIOV.

H extédeon wavod aplBpod Tov embempioe®y TOL VIOYVOUOVE KOTO TN SApKE TV TEPIOOWV,

®ote 0 Ypdvog mov Eodevetar ekTOg VI peciog/ Off-hire va meplopiletar oo gldyioTo.

1.2.3 As&auevicuol

O oyed10G1OG TOV OEEAEVIGHOD TOV TAOIMV TOV AVIKOLV 0TNV id10L ETOpEial, TPEMEL VoL YiveTal £T0L
®ote ot Quyatpikég va unv avtayoviCovior n por Ty GAAN Yoo Toug 10100G YMPOVS TPOGOPUICTG
(berths) . H yprion tov "étovug emigikewng” mov mapéyetal amd TOVG VIOYVAOUOVES VO XPT|CLLOTOLEITOL

LOVO OTOV EIVOLE OIKOVOUIKA 1] AEITOVPYIKG, EVEPYETIKO Yia. TNV EMLYEpNon. Avafoin Tov un avaykoiov




EPYACIOV EMIOKEVNG 7OV Oa €mpeme vo yivetol katd Tn OGPKEW TNG TPEYOVGOS TEPIOOOL Ko
EKTEAECT] TETOL®MV EPYOCLAOV, 1 AVAYKT TOV OTOIMV VO TPOKVTTEL UETE OO GYEOUGUEVEG «PUCTKES»

EMOEMPNOELS.

H eykatdotaon edwkov eEomhiopod oto mAoia (6mmg 0 e£0mMOUOg GLYKOAANONC) Vo yiveTal £€Tot
MOTE TO IANPOUATO VO Etvar 68 BEOT VoL EKTEAEGOLVV TIG EMGKEVEG, TTOL G€ KAOe GAAN mepinTmaon Oa
énpene va vmoderyBodv amd Ttovg embBewpntég, M Ba amortovcav emwmAfov ypoévo. No yiveton
OTOTEAEGUOTIKN YPNO1 TOV TPOCOMTIKOD TOV TAOI®V, GLUUTEPIAAUPOVOUEVOV KOl TOV ETUALOV
atopev (E€Tpa), Yo TIC EMIOKEVEC TOGO KOTO TN SIUPKELD TMV KAVOVIK®OV TEPLOd®V ATovpyiog 6GO
KOl KOTé TN SI0PKELD TOPOUOVIG TMOV TAOI®MV OTO VOLTNYELR, £TOL MOTE VO LEIMVETOL TO KOGTOG

EMGKEVOV KOl 0 XPOVOG Y10, TOV 0T010 TO TAoi0 pével ekToc vanpeaciag/off hire.

H a&omoinon tov teyvik®v €mMOKELNG, OMOL Kol OTAV OVTO £ival €QIKTO, TEXVIKEC Ol OMOIES
ekpndeviCouv I LYNAOD KOCTOLG OVTIKOTOOTAGEL; KOL OONYOUV OTIS OMOTEAEGUOTIKEG Kot
OmOJOTIKEG EMIOKEVEG e eAAYLOTO KOOTOG. H ypion mpoidovimv g etoupeiog, OTmMG ot YNUIKEG
OVGIEG, EMOTPOUOTO KOl MTAVTIKA OT1 HEYOADTEPT dUVATY échms. H epappoyn emotpopdrov
TéTOo10G TOWOTNTAS (68 GLVOLACHO TAVTO UE TOV OIKOVOUIKO TOPAYOVTa) £TGL MGTE 1 LGIKT PHopd

VO LEUDVETOL KO KATA CLVETELN VOL EMEKTEIVETOL O KOKAOG Baipnc.

H ypfion tov duvauemv g ayopdc (avioywvicpol) £tot dote vo eaopaiiletal To ehdyioto duvotd
KOOTOG EMIGKELNG, EEAPOVIEVIG TG TTEPIMTOONG OOV GLUVTPEXOVV 1GYVPOT KO EYKEKPLLEVOT MOYOL
Yoo T JmpaypdTevon o€ Bépata TIH®V 1 TOKETOV cuvepyaciog. O meplopiopdg otnv €kdoon
TPOGOETOV STAY®V €PYACIOG OTO €AAYIOTO, GULUTEPIAAUPAVOUEVOY  OA®V T®V OVLGCIOCTIKOV
EMOKEVAV TOV OPYIKOV Tpodwypapdv. H dacediion g opordmtag ™ OAng dwdikaciog
emuvyydvetar, €xovtag non opicel tov [TAolapyo ko tov Ipmdto Mnyoavikdé oto mhoio, Tpwv omd,

KT T O16pKELN, Kol OUECMG PETE od TIG TEPLOJIKES EMOKEVEG KOl EMBEDPNCELS.

No unv avaykaotei kovei va emBéiet Tovg 6poug tov «liquidated damage clauses® dtov vépyovv
OYVOVTEG, EYKEKPIUEVOL AOYOL, Yo O0pPOpeTIK evépyela. H doopdMon Tov GLUEEPOVI®OV NG

eTapeing, eyKabIoTOVTOS Kol S10TNPOVTOS IKOVOTOMTIKOVS KOl ETOPKEIG ECMTEPIKOVG EAEYYOVS TNG

3 E8d mpdKetton yia ETONPED TApOy@YNS Kol TOV TPOIOVIOV auTdV.
* To 1066 oL £xel GLUEAVNOEL o€ éva cupBorato vo TANpwOel ©g arolnuinon yw TV adémon Tov Kat Yo 10 omoio
VIApYEL TPOBeoN S1ekdiknong, doyeta pe To akpiPég Toso Twv ey axd Ty abémon.
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woktnoilog Kot tov odkacidv. O Kabopiopdg Kot O10pIopHOg EMOEMPNTOV EMCKEVOV GE
OLYKEKPEVE TTAOT0L £TGL OOTE VO UTOPOLV Vo YIVOUV KOAOT Kol TEMEPOUEVOL YVDOTEG TOV
HOVOSIKMV YOPOKTNPIOTIKOV KOl TNG KOTAGTOONS Tov kdbe mAoiov mov €yovv vrd v emifAeyn

TOVG.

1.2.3.1 H KovAtovpa tne eTopeiog

Ewoépyetar edm 1 1d1aitepn kovAtovpa g entyeipnong. H 6écpevon 6Aov tov Tpocomikod yio v
TAPNOT TNG TOAWIKNG TNG ETOUPEiNG GE OTL OPOPH OTO <OUMAEKOUEVE GULUGEPOVIO» KOl 1)
OTaYOPELON GTO TPOCMNIKO GUUTEPILOUPOVOUEVOV KOL TOV OVAOTEP®Y VIOAANADV KOl TOV HEADV
TOV TANPOUITOV TOV TAOIWV, THS OT0d0YNS dMpmY OmO TIG ETOPIEG UE TIG OMOIEG M| eTalpEin pmopel

VO GUVOAALGOETON EITE AUECH EITE EUUETOL.

[Ipénetl va yivelr katovontd OTL N €Toupeion eV OMOOEXETOL, KOL KOTA GUVETEIL OV CLYYWPEL, TNV
amodoyn omd HEAN TOV TPOCMMTIKOV TNG TPOTACEMV TMV ETICKELOCTMV OCYETIKO HE  OOTAVEG
oTEYOoNG M OMOGONTOTE GAANG TPOGPOPAS TANPOUNG SOTAVAOV AVIITPOGSAOTOL TNG ETUPELNG,
JOmAVEC Ol OMoieg KOAVTTOVTOL KOVOVIKG OTNV EUGAVIOT) TOV OTOAOYIGHOL TNG OOTAVIG TOL

OVTITPOGAOTOV.

Y& TEPIMTMOT OMOGINTOTE TPOSPOPAS TOV EMOCKEVOGT TPOS TOV OVIUTPOCMOTO TNG ETAPEING, lte
VIO TV HoPON KAALYMG €£00mV, gite AAANG LOPPNG YPTLOTIGHOV, EiTE AAAOV €id0VE dmdpov N i
oL omoiov vrepPaivel avTN evOC dMPOV acvufolikod yopaktipa, TOTE O VAOAANAOG TPEMEL Vo
apvnOel TNV amodoyn TOL KoL VO BVAQEPEL TNV TTPOCPOPA VT GTOV TOUEN J101KNONG TOV GTOAOD TG
etarpeiog (Fleet Management Division) auéocmg, gite Tpocmmikd, gite HEG® GAL®V HEGMV AUECTC

EMKOVOVIOG.

To yeviKO CLUEEPOV TPEMEL VO EMIKPATHOEL GE OAEG TIS OMOPAGEIS TOL £XOVV EMIOPOCT OTNV
emyeipnon pwg M mepocotepmv Buyatpikdv g 100G g etoupeiog. Ilapadetypatog yaptv, ot
VIEPWPIES YO TNV EPYOTia ETIOKEVNG Vo yeiov Ba pmopovoav va eykptBodv mpv va, emttayvvOel
N OAN dwdKacio. OAOKANPMONG TG EMOKELNG. AVTO pmopel vor €ival OIKOVOUIKE MEEALO Yo TV
ETAPEID AOY® TOV ATOUTHCEDVY TNG Y10 £VOL 1010UTEPO TOTO TAOIOL N AOY® HIOG VOO0V TOV SEIKTMV

TOV VoAV YU VT TO €100G.
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1.3 Ot Apyéc kot o1 evhdveC TOV TUAUATOC B10TKNGNC TOL GTOAOV.

Avtd 10 TUNUO KAADTITEL TIG EVOVVEG Kol TIC OPUOSIOTNTES TOV TUNHOTOS O10iknong otohov TPy,
KOTO TN SLIPKELD, KO LETA OO TIG EMOKEVEC TAOIV. AvTég o1 vBHveg Teptlapfdvouv: TIpocpopéc
Kol dompoypatevoel cvppdoemv, €ykpion ovpPdocsmv, kKpion Kol €KTEAECT OLTOV, £YKPIOM
TPOGOETOV €PYACIOV Kol OAANYT) TAOIGIOV CUUPOVIDV, EYKPION TOV TANPOUOV Kol TOV

OAOKANPOUEVOV GUUPAGEWDV.

H mpdbeon tng mepiinyng ovtodv twv mAnpoeopldv gival 1o vo kabepmbel 1 Kotavonon tov
SN TIKOV evBuvdv ce oyéon W eKeiveg TIG VOVVES, TIC OPUOSIOTNTEG KUl TOV TEPIOPICUO TOV
aPUOSIOTHTOV TOL pnyovikoy emickevng (repar superintendent). To tunpe d10iknong otOAOL Kot 0

BonBog d1evBuvty £xovv TIc akOAoVOEG EVOVVES Ko apyE, o€ OTL aPOopd 6TIG GLUPAGELS EMIGKEVTG:

(1) IIpocoopéc kot dampayuotedoelc cuuPfdcewy .

Avalimon mpoceopdv Kot Evapén SWTPAYUOTEVCEMY Y10, UEUOVOUEVO TPOYPAUUOTO OOTAVIG
emiokevng Ko, otav {ntndei, n petafifocn oappodidmroc €vidg TOV opimv Tov opyavmTKov/
AETOVPYIKOD TUALOTOG 6TO omofo vdyetar’. Katd tyv kpion tov, pmopel va Oedfoet vo voBdhet
oTN AE1TOVPYOVGO Y10 TO GKOTO QVTO EMLTPOT Y10 0VODEMPNON OTOL0LGONTOTE EPYACIOG AOY® HLOG
OMUOVTIKNG avoroyiag 1 acvviBiotov TOTTOV, av Kot 1 apyn Tov dev meplopiletarl 6 0mo10oNToTE

TEMEPACUEVO UEYEDOG.

(2) 'Eyxpion cvuPdoccmv, eneEepyooia Kol EQUPLUOYN

"Eykpiom, eneéepyacio Kol bTOypapy], | EKTEAECT] TOV GLUPACEMV ETIOKEVNG HECO OTIG OPYES TTOV
opiomnkav otnv mapdypapo 1 wo whve Ko, 6tav {nbet, n petofifoacn appodidmmrog evidg TV

) , , ) I 6
opimv Tov 0pyoVOTIKOD TUNLATOG GTO OO0 VITAYETOL .

® BA&me: "OpioL TG APYNG Y10 VIOYPEDGELS - EMOKEVES SEEAUEVOMAOIOV" GTO TEAOC ALTOD TOV TUALOTOC.
 Bréme: "opioL TG oS VLo VIOYPEDTELS - EMIOKEVES SEEAUEVOTAOIOV" GTO TELOG OV TOD TOV THTHLATOC.
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(3) 'Eyxpion tpdchetov epyacidv / orlayn thaicsiov cuupdcewnv

Appodotnta £yKpiong - dlotayng, £YKpion Kot EKTEAECT] TPOGHET®V £PYOCI®OV 1 L0 OAANYT] TOV
nediov cvUPVING og OTL APOPA OTIC GLUPACELS TOV EKTEAOVVTOL 0td TOV 1010 Kat, dtav {ntndet, 1
uetofifaon appoddTTAG EVIOE TV 0PIV TOV 0pyavaOTIKOD/ AEITOVPYIKOD TUALOTOS GTO 07010

’ 7
VTTAYETAL .

(4) 'Eykpion mAnpoudv

"Eykpion pepikng kot TeAKNg mAnpoung mov oyetiletal pe tic oupPdoeig mov ekteAoHVIOL Ao TOV
oo kat, 6tav {nnbet, n petaPifoocn appoddTTog EVIOS TV 0pidY TOV 0pyavOTIKOD/ AEITOVPYIKOD
TUNHOTOG GTO 07010 VITAyeTal, aKOAOLOMVTAG TNV avabedpnomn Kot TiG GUUPOVAES TOV TUALOTOG TOV

eAEYKTY.

(5) OrokAnpouéva coufoiaio

Kéivyn g avaykng tpnong emopkmv apyxeiov cupBdosmv mov Ba meptAapfavouy Tig Tpospopis
KOl TI§ OUTNOELS TOV TPOSPOPGOYV, €4v M oOuPfact vroypdednke ot PAcN NG OVIAY®VIGTIKNG
TPOGPOPAS, N OTPAYUATEVTNKE Kot, €4V EAafe y®pa KAmOw OlompoyUdTevot), ot Adyol g

dampaypdrevonc.

1.4 Opra $1k01080610.C Y10 decUEVGEIC-EMIGKEVEC A/E.

Koataypagpovrat oto mivaka 1 mo kdto.

" BAéme: "opioL TG 0pxfS VLo VIOYPEDGELS - EMOKEVE SEEAUEVOTAOIOV" GTO TELOG OV TOD TOV THTHLATOG.
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[Tivaxag 1: Atopa £xovta TV S1Ka1000G{0 ETICKEVGDV.

Agrrovpyia®

AevBovg
Bordoong

AtevBovtg
OPS

AtevBoving
Topéa,

OPS

Arevboving
ouadog

mAolwv

Apyiunyavikog

EMIOKEVOV 1|

OPS

[Teprodikég emokevég
vovrnyeiov
(T'vooTtég amd mpv Kot pHéca
OTIG OPYIKES TPOIULYPOPEG —

ava TA0I0)

[Teprodikég emokevég
vovrnyeiov

(é€tpa) — avdL mhoio

Emokevég ev mhm —
emiPreyn amd apynyovikd

— ava TAoio

AVTOAOKTIKA
(mrapayyerbévta pécw

KEVTPIKOD)

1.4.1 EvOivec oyetucd pe tic emokevéc. Evbovec dindikacidv -Tunuo ETGKEL®V

Avti 1 evoTTO TEPLYPAPEL TIC EVOVVEC TOL TopEN Emyelpricewy (Operations division) oyeTikd e Tig

emokevég deapevomiolmy. Ot mAnpogopieg mephapuPdvouy Tig Yevikég evBUVEC OAOV OVTMOV OV

OmOTEAOVV TO TUNUO EMYEPTOEMVY, O1ELOVLVTEG KOl TPOCHOMIKO, KATO TNV TPOETOWACIo, TNV

a&lohdynon kail TV eQapuoyn emokevmv oe mAoia. [lepiiapPdvel emiong yevikég Kot AeTTOpEPELS

gvbvveg "on-site"/ «emtomov» Yo Tov EMBEOPNTN NG EMOKEVNG, CLUAEPIMAUPOVOUEVDV TOV

SIOIKNTIKOV ATOTHCE®V, TPV, KOTA T1 O1APKELN Kol LETA atd TNV EMIGKELY TOL TAOIOV.

8 O\eg o1 VTOYPEGOEC ATOPMV TEPH OO EKEVOVE TTOV UTTaPIOOVVTAL AVOTEP® TPETEL VoL £YkpOovY gite omd 0 Pondod
d1evBuvtoD, &lte and 10 S1EVOVVT TOL TUNLOTOG EXIOKEVMV/ TEXVIKOD, COUPOVO UE TIC PYEG TTOV AVOPEPOVTOL OTNV
napdypago II. Xe mepintwon mov kot To SVo Atopa eivar amdva, ol eykpicelg Tpémel vo AneOodv omd 1o drevduvn
EMOPMV EKTOG KOl 0V KATO10g GALog eivar eEovatodotnuévog YU avtd. Ot TAoiopyotl HEC® TOV TPAKTOP®OV UTOPOHV VO
EYKPIVOLV EMIOKEVES, TO KOGTOG TV 0moimv dev Tpémel vo, viepPaivel o mocd twv 20000€ .
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O1 topeig 6TOVG 0TO10VG TO TUN LA ETLYEPNOEMV XL TAN PN €VOVVN givar o1 e€Ng: O GLVTOVIGHOS Kot
N KoTELOHLVGT OA®V TOV EMGKEVOV GUUTEPIAAUPAVOUEVOV TOV ETICKELVMV €V TA®, TOV AdpUPdvovy
Y®Opa 610, TAOl0L TOL aviKovy otnv etoupeio. EAeyyog Tov damavov OAOV TOV EMCKEVOV, UECH

AVAYVOPIGUEVOVY aPLOUNTIKOV KO GAADV OTKOVOUIK®OV TEYVIKMV.

AvamTuén Kot EQapHOYT TOV TEPLOSIKAOV ETCKEVMV GTA TAOIO TTOL OVIKOLV GTNV ETOPEIR. AVTEG Ot
EMIOKEVEG TTPEMEL VAL £XOVV GYESINOTEL OO TPV £TGL AGTE VO UTOPOVV VO, IKOVOTOWGOVV, LE TO
BEATIOTO KOGTOG, TIG QMOITHOELS TOV VIOYVOUOVOV, TG d1eBvoig ovufacnc yio v avBpamvn {on

ot Odhacoa (SOLAS 74), kat Tig 6OGTEG TPOKTIKEG AELTOVPYIOG.

YVVTOVICUOG Kol KOTELOVLVGT TV KOPLOV PEATIOCEWDV OTOV QVTEG TPOLYLOTOTOIOVVTOL TOPAAANAL e
TIG EMOKEVEG OTOL TAOLOL TOL aviKovy oty etatpeia. 'Evapén dwdikaciov eEgvpeong TpoKeUEVOD
Vo SI0GQOAICTEL 1] £YKOLPY] TOPAOOCT) TV OVTOAAUKTIK®Y KOl TOV DAIK®OV Y10 TN (PNOT1 TOLG OTa.

Aol TNG ETOPELNG.

Aoy mponynbel ocvppovioa pe por Buyotpikn, akoAovdel taktomoinomn Tov Oepdtov Yoo TIG
EMOKEVEG €V TA® Kot vournyeiov. Tlapoyn Tov EXOTTICOD TPOCSMOTIKOD KOl OVAANYN TNG TEAIKNG
evbovvng Yo T1g TYWEG Ko TNV modtnta g epyaciog. Kotonw ammoewms, mapoyn YVOUOS0TIKMV

VINPECLOV KOl GTOLEIMV GE GALOL T AT PECO TNV ETOPELQL.

[Mapoyn omorovdnmorte €idovg cuuPovAdyv Kot forifelog ivatl amapaitntn oto LEAN TOL TANPMOUOTOG
deEaUEVOTAOI®V, £TCL MOTE VO LTOPOVV VA EMLTLYOVV TN BEATIOTN Asttovpykn amodoon. H avagpopd
OTO TUNUOTO KOTOOKEVNG — OYESINCHOD Kol £PELVOC — OVATTLENG TPOTAGE®MV GLUPOVAELTIKOV
YOPOKTAPO KOl GLOTAGEMV GYETIKA UE TLYOV AVaEIOTIOTO Kot domavnpd ot GLUVTHPNON EEOTAMGLO.
O1 Topelc Kot To OVTIKEIUEVD Y10, TOL OTTOT0 TO TPOGMTO TOL EMPAETEL KOl YEVIKOTEPQ EMBDEDPEL TN

ddKacio EMOKEVNG EVOG TAOTOV, £xel TAN PN €LOVVT, glvar ta ENG:
¥10 vo divel cLUPOVAEG OTOLG TAOWAPYOVG KOl GTOVG TPMTOVG UNYOVIKOVS TV TAOI®V Yo

TPOPANLOTO GUVTNPNONG, EMOKEVAOV, EQEOPIKMOV Unyavnuatov. Exel eriong v gvbovn y v

avédAnyn tov POAOL TOL AmAPAITNTOV GLVOECUOV HETAED TAOIOV Kot YPaPElOv TPOKEWEVOL VO
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enrevyfovV 01 AmUTHGELS Kat ot younAdTepeS duvatég domdvec’. £to va kofopilel TolES EMOKEVEC
elvol omapaitnTeg, Kot ol aVIOAAOKTIKG 1] VAKE TpEmetl vo Tpopun0eutohv petd amd d10fovAEVsELS

LLE TOV TTAOTOPYO M TOV TTPATO UNYOVIKO.

YTO VO TPOETOUAGEL TIC TANPELG TPOIOYPAPEG Ol OTOIEG TPEMEL VO, TNPOLVTAL Old €Vl VAT YEio
TPOKEWEVOL Vo, VtapEel cuvepyaoio pe v etapeio. Xto va Kabopioet nv wnyn and thv omoin

Tpokettal vo, AneBovv o vAKd emtokeung (mpoundevtmg).

¥T0 VO TPOETOACEL TOV TPOLHTOAOYICUO SAMAVAV TOV TPOSWLYPAPDV TNG EMIOKELVNG. AVLTEG Ol
EKTIUNGELS YPTOILOTOI0VVTOL GTOV KAOBOPIGUO TOV GKEMTIKOD TWV TPOCPOPDV TOL AQUPAVOVTOL Kot
oTN JlmpayIATELST pe T vavrnyeio. Ot mpobmoroyicpol domavav Oo Tpémel vo apyelobeTovvTat
Kol va Tpootifevion oto apyeio cvuPdcemv péca otov ev Adym @dakeAo Tov mhoiov pali pe éva

AVTIYPOPO TOV TPOSYPUP®Y Kol TOV KOBOPIGUOD TMV EPYATIDV.

Katd v gnonteio tov entomov ETI6KEL®V, givot vaethuvog o emBempntig Tov va exdidel, (uéca
oT0 Op1a. TG O1KL0S0GING TOV YOPMYEITAL OO TV KEVIPIKY OLO)EIPION TNG ETAPEING), TIG YPATTEG
00MYieg epyaciog TOV KOADTTOVV OKLPMGELS GTOLYEIMV TV OPYIKDOV TPOSLUYPAPAOV, OT®G EMIONG

VIEVHVLVOC KOl TOL VO, EYKPIVEL TPOGOETO GTOLYXELD TOV EV KOAVTTOVTOL OTIG OPYIKEG TPOOLOY POLPES.

Kd&0e odnyio 1 evioln epyaciog, pe v e£aipeot) Tov aviypaeov Tov SiveTal 6To Voumnyeio, Tpémet
va wephapPavel extipnon g a&iog oamavay / ToTmong Kot TNV Kot EKTIUNGCT] XPOVIKT UETOBOAN.
‘Eva. avtiypago ond kdbe dwtoyn epyaciog, HE TIG AVOTEP® TPOCHNKES, TPEMEL VO GTEAVETOL GTO
ypapeio kbe eBdoudda pe pio mepiA YT, cLUBOVAEVOVTOG GYETIKA LE TN YEVIKN KOTAGTOGT TOV
KOGTOVG Kot Tov xpovov. To G0 avtiypapo mpémel va dotnpeitatl and tov embempnn Kot va

cvumepoppaveTot otny TeEAKN £Kbeon).

Koatd v enonteio TV ENTOMIOV ETIOKEVOV, B0 TPETEL VO GUUTANPDOVETOL TO OVOAVTIKO AOYIOTIKO

@OA0™. Avtd T0 PUALO Ba TPEMEL VoL GLUTANPAVETAL KAt VL TNPEITAL EVAIEPO KATA TN S1dpKELa TG

® BAéne ™ mopamopnd] I 610 TEA0G auT0h TOL TUALOTOS IOV £ivol (o eToTOA Sefypo Tov oTéAvETOL o€ OAa Tor TAoia
Y10, ToL OTTO10L EYEL TPOYPAULOTIOTEL EMICKEVT GE VALLTINYELO.
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EMOKEVAOTIKNG TEPLOdov. [Ipémel emiong va copumAnpwbel pe 161010 TPOTO MOTE VO EMTPENEL GE
OmO10VONTOTE GALO emMBE®PNTN VO OPIGTIKOTOGEL TO TIOAOY0 UE TOV €AdyloTo duvatd Pabud
dvokoAiag. Katd tmv oAokANpwon TV epyaciomv Kot LETE amd TNV £KS00T TOL apYIKOD Kot TEMKOV
TIHoAOYioV, Ba mpémel va. cupumAnpwBodv o1 TeAevTaieg dVO OTHAEG Kol va TpooaptnOel N TELIKN

€kBeom Y10 T0 GLVLTOAOYIGUO TNG, 6TO OPYEi0 GLUPAcE®V TOV Ypapeiov.

H mictomoinon 671 o VAIKA Kot 01 VINPESIES EMOKELVNG £XOVV TopoAneBel kot mepatmbel. Katd v
EMOMTELD TOV EMTOTIOV EMCKEVDV, B0 TPETEL V. EMPAETEL TOL VAIKA OV £Y0VV Ttapaoyedel amd v
etapeio. H katapétpnon tov vAkdv eniokeung mov gite €xovv mapacyebel amod v etaipeia gite

&yovv apotpedel amd To GKAPOG.

O vmoAoYIoPOG TV SUMAVAOV EMICKELVNG KOL 1 SOMPAYUATEVGT] TOV TIUOV OA®V TV Oepdtov
gpyaciog mov exdidovtar omd Tov 1610 1 /kat Tov akvpadvovtal ard ™ copuPaocr. H dwfefainon ot
OAEG Ol EMOKEVEC OAOKAN POVOVTOL KATAAANAO KOl OGO TO dLVOTOV amodoTIKOTEPO. To TpoyHATIKO
€PYATIKO SLVAUIKO TOL YPNOUOTOIEITON V1oL KAOE EMOKELT] TPETEL VO KOTOYPAPETAL OGO TO dVVATOV
aKPIPECTEPU TPOKEUEVOV VO VITAPYEL TAN PN YVOCT GVTOV KATA T SIUPKELD TNG S0Py LA TELON G

TOV TIUDV.

Me Vv oAoOKANpmOT HI0G 0vADESNC EMOKEVT|C Kal TPy ekdoBel 1 TeA| €yKpion meEPATMOONG,
TPENEL Vo ovaBeE@POVVTOL AETTOUEPDG, Ol damdveg Tov avaddyov yio va eSakpipmbel otL o1
AVOALTIKEG TIHEG elvor akpifeig Kot OTL OAEG Ol TMOTAGCELS ®G OMOTEAEGUN TMV OKLPDOEMV,

. . g
amekovilovtol 6To TYHOANY0 T®V GYESI®mV .

H vmoPoA) g ékbeong a&oldynong tov vovrmyeiov, mov Bo amewovilel ™ yevikny omddoon
aVTOV KT TN SIpKELD TG TEPOO0L EMOKEVNG. Avth O Tpémel vo TepthapPdvel OAeg Tig BeTikég
KOl 0pVNTIKEG TTTUYES TNG TPOGPEPOUEVNS ald TO vavrnyeio epyaciog, KOTaypdeoviog TOG0 TOLG

Topelg mov yopaxtnpilovrol amd emTAPKEL OGO Kol AVTOVG TOV KPIVOVTOL AVETOPKEIC.

1 . , . ’ , . , 14 ’
0 BAéme ™ mopamopmi] 6T0 TEAOG OV TEPLYPAPEL (0L YAPOKTNPIGTIKY HEDOSO TOV YPNGILOTOIOVY Kamota Vo ysia
GTOV VTOAOYIGULO KO TIG dlampaypatevoels. BAéme kot ) ovvdeon Il 6to téhog anvtod 1oV TUAROTOG.

1 Katé m S1épKeto onpavTik@y eTokevdv og vonmnysio, 0 Sievbuviig opuddag f kmoto mpdoeno avtictorov Boduod
epapyiog, Oo TPEMEL Vo TAPEVPIOKETAL GTO VOLTNYEIO EVOYEL N KOl KOTA TV OAOKANPMGT] TOV EPYUCIDOV TPOKEUEVOD VO
GUUUETAGYEL GTNV JAdIKOGI0 TOKTOTTOINONG TOV TEAKOD TIHOAOYIOL.
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H vmofoin mnpov Kot avoluTik®v ekBEcE®mV KATA TN JPKEWL TNG EKACTOTE EMICGKEVAOTIKNG
TEPLOOOV Gg vaumyeio OTmG vTodekvieTal otV wapdypoapo IX. EmmAiéov, mpénet va yiveton o
oUVTOI], GUVOTTIKY £KOECT] GYETIKA [le OAM TO. OTOYEID TTOL OVOKOAVTTEL KATO TNV TOPOVGI0 TOV GE

EMOKEVEG EV TAM 1| KATA TIC EKAGTOTE EMOKEWYELG TOV GTO TAOTO0.

H mpng emomteio, oe mepintmon mov avotebel kobnkov emifAeyne emOKELNS GE OAVAOTEPO
alopatikd tov mAoiov. H ouvveyng evnuépmon OYETIKA HE TOLG TEAEVLTOIOVG KOVOVIGUOVG TG
KAGONG TOV TAOIOL KOl EOIKOTEPA HE OWTOVS TOL OVOPEPOVIOL OTIS EMDEMPNCELS UETE A TNV
KOTOoKELT Tov Thoiov. Avabedpnon kat £ykpion OAmv Tev ayopmv/ tpoundeidv tov Thoiov mov
oxetiCovror pe avoOAMOO Kol TPOUNOElEg KOTA TN OGPKEWD TNG TEPIOOOV EMICKEVNG, HE TNV
TPoHOBEGN OTL O1 AYOPES AVTEG EXOVV TPONYOLUEVMOG TAPEL TV TEMKN £YKplon amd TO apUodlo

TUN MO TNG ETOPETNG.

H vrmoypéwon v ™ Aqyn oviypdoov OAmov TV €yypagVv Tov aQPopodV To GTOWEN TV
OVTIKEWEVAOV TOV TPOKEITOL VO EXIGKEVOOTOVV, TPV OO TV OVOYDPNCN TOL Y10 TO VALTNYELD. XE
aVTA  TEPIAAUPAVOVTAL KOl GTOLXEIL TOV OPOPOLY TNV COQAAIOT KAOMG EMIONG KOl OVOPOPES
TPOTYOVUEV®V EMOKEVADV, QTOITOVUEVOV TPOG EMIGKEVT AVTIKEWEVOV, K.AT. EmumAéov, vroypeovtan
vo AGPel avtiypo@o OA®mV TV EVIVTMOV TOL OTOUTEITAL VO GUUTANPOVOVTOL KOTA TN SIPKELN TOV

. ;12
EMIOKELVWV GE VOUTINYELO .

H vmoPoin a&oAioynocewv amddoong OAwv TV aSIOUATIKOV TOV TAOIOL KATd TN O1GpKEW TMOV

o010V, TOV EMOKEVOV GE VOLTNYEID 1) TOV LAKPOTPODECUMOV ETIGKELMOV TOV YIVOVTOL EV TAW.

Kotd v oloxApmorn Tov EMOKELOV, TO NUEPOAOYIO ToL TAoiov Oa mpémel v evnuepmBel
e€ohoKAN POV, cvuTEPIAAUBOVOUEVG NG AQOipEONS OA®V T®V OAOKANPOUEVOV  GTOEI®V
EMOKEVNG, OA®V TOV TEMUAUOUEVOV eKBECEMY NG eTapeing, OOV TOV TEMOANOUEVOV EKOEGEDV
TOVL VNOYVAOUOVO KOt OADV T®V OAOKAT POUEVOV OLGPOMOTIKOV GTOLEIDV TOL GLYKAIvOLY 61O 1010

amotéleopa. EmmAéov, Oa mpénetl vo cupmeptAneBovv OAEG 01 VEEG HOVIIES TTAT POPO PIES DESOUEVM®V.

2 Bhéne mv mupypago IX e Tov KaTAOYo TV OmapuitnTav @Oopuoy.
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KED®AAAIO 2: VESSEL'S REPAIRS

O AKAA oamoutet o€ K00 Tepintmon Kot TNV eKTOVNON VOGS KATOAANAOL £yxePpdiov oty AyyMK.

AvTo 1O £YYEPIOI0 EMOKEVDOV ATOTEAEL TO TEPIEYOUEVO TOV KEPAAAIOV OVTOV.

Avto 10 KEQPAANO amOTEAEL OOMYIEG TPOG TOVG HNYAVIKOVS TNG ETOLPEING e TANPN OVATTLEN TV
TPOKTIKAOV Kot HEBOSOV TV VO YEI®V TPOKEWEVOD Yo piot LEYAAN 1| Uikprn emokevn. o pa
etapeio pe peyddo otolo pe 22 mhoio ko 1761053 tvf Omwg M mopovGH T TPOGEKTIKN
OVTETMTIOT TOV KOGTOVG TOV EMCKEVAOV KOOMG KOl TOV HVOTIKOV avT®V, gival kpioyn). Osopd

DETIK TNV GLVEIGEOPA LLOV GTO KEPAANLO QLVTO.

2.1 Introduction

The manual is designed for use by the personnel responsible for repairing tankers owned or managed
by the Company. This is a convenient vehicle for conveying management's policies to supervisory
personnel and a ready reference as to the major functions involved in tanker repairs, as well as some
of the techniques utilized in carrying out prime responsibilities. It provides uniformity and
consistency also in reporting to the various levels of management. Moreover, it isageneral guide
for Repair Superintendents to be used during repairs, as well as in the office, for both

Administrative and Repair responsbilities.

2.2 Vessl's repair policies

The task here is to maintain the safest and most efficient fleet possible a a minimum cost. To
optimize the voyage and turnaround repairs without delay so that the frequency of shipyard repairs

and the attendant lost service off-hire to be kept to aminimum (see a so text above in Greek).

2.3 Shipyard estimating and negotiating procedures.

The shipyard will receive a set of specifications, and either attempt to survey the vessel, if a survey
is being held, or if the vessel is not available, it will try to clarify any grey areas in the specifications
by taking to the “Repair Superintendent”. This is one of the reasons why specifications should be

clear for their intent and quantity, otherwise the Estimator will "cover" himself by making the
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estimate high and thus increasing price.

Upon receipt of the specifications the Estimator will obtain from shipyards’ files the last year's
estimate and copy out most of the standard or recurring items. These records and estimates have
been standardized over a period of years using cost returns in labor hours and carefully analyzing
labor charged to each item before deciding on what to use as a standard. A standard repair
specification can be completed in this manner by using cost returns which will cover 80% of the
estimate. The remaining 20% will be estimated by "rule of thumb" units. Using his knowledge of
cost returns, an Estimator can judge if steel work should be done for 6, 8, or 10 hours per hundred

pounds.

Piping in cargo tanks is estimated at '/2 per inch diameter — for 12-inch diameter pipe, 6 hours per
linedl foot is used. This would include remova and replacement, welding flanges and elbows, etc.
Renewal of tee pieces or piping in a pump room are estimated by operation or by using a shop or
craft estimate which would be added together, and a percentage will be added for supervision.
Supervision in the shipyard not only includes the ship supervisor, but aso craft |eaders, foremen and

assistant foremen, which are al considered overhead charge (details of overheads mentioned within).

The estimate is presented to the management who will normally use present day billing rates which
are generally below the current market sales value. It is then anticipated that the difference between
billing rate and current safes value would be obtained when pricing additional work or extras to the

origina contract.

The yard cost of labor rate is determined by making a composite figure or flat cost rate by an
average labor rate which includes al crafts. Added to this is insurance, socia security or other

benefits, given to the workers™.

The 85% overhead figure is used as an average figure in order that a billing rate can be established.
Overhead rate can vary from 65% up to 120% depending on the yard work load. However, because

3 As an example, consider the flat cost rate to be S4.15 per hour. Added to thisis an overhead figure of 85%, then 10%
for profit which results in a final total of $8.44 or $8.50. This is the billing rate which will be the selling rate and at
which rate the estimator will be asked to negotiate.
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you have the only ship in the yard, you don't negotiate any higher than the advertised or agreed labor

rate selling value.

Included in the overhead figure is the ship supervisor, estimator, all office personnel, guards, yard
maintenance, etc. It is the practice of some yards to charge this time to ship contracts and will show
you hours expended on an item which is excessively high. Many other yards will add this charge at

the end as services to the vessal, which will be included in the cost returns of a contract.

When settling prices for additional items, a rough estimate can be prepared in the following manner:
pipe and steel work as mentioned previously, can be estimated by using unit values. Therefore when
an item is large in magnitude a price should be obtained before putting the work in hand. If the yard
IS using sub-contractors the sub-contractor's price should be obtained and 10% added for using yard
facilities and profit. However, an estimate is best prepared by taking the item in an operationa

sequence.

If a pump has to be opened for rotating element repairs, one must consider the various crafts
involved and allow so many man hours for each required action and movement. In addition, consid-
eration must be given to time that will be required in getting to and from the work (on a large ship
this can add to the labor hours). Time and money can be saved if the Repair Superintendent is
readily available to give instructions and examine equipment, otherwise the shipyard labor will stand

around waiting for a Superintendent™.

If piping has to be removed, electrical disconnects and reconnects, pipe fitters and eectricians
should be added as other crafts involved. The total amount of hours involved in completing this
work may seem excessive, but time is expended obtaining instructions from leaders, tools, tool

rooms, storeroom and getting to and from the ship. Estimating in man hours gives a sound basis for

 |nspection of a condensate pump will require opening pump, remove casing, disconnect and remove impeller to floor
plates. Estimating this work the following would be required: Machinist & helper -12 hours; Riggers - 2 hours.
Assuming after inspection, it is necessary to send the rotor to the shop for repair. This would involve removing impeller
from engine to deck, from deck to truck and then transporting to machine shop: 2 Riggers -4 hours; Transportation - 1
hour; Crane & Hook on - 1 hour; Unload impeller in machine shop: Crane & Hook on - 1 hour; Disassemble element for
examination: Machinist - 4 hours, Machine impeller, machine new wearing rings: - 12 hours, Machine new gland
sleeves:- 8 hours; Install new bearings: - 2 hours, Assemble rotor and balance: -8 hours; Return element to engine room:
- 6 hours; Ingal in pump and replace cover, repack gland and test run: Machinist & helper - 16 hours Riggers - 2 hours;
TOTAL 77 hours.
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negotiation as an item can be broken down into craft labor indicating where the estimator or
negotiator is out of line with his price. The Superintendent should make his estimate on the basis of
what man hours he witness coupled with his experience on man hours required for such work.
Inefficient activity should not be accepted. In addition to the number of man-hours, supervision and
materia cost must be included for estimating total cost.

Overtime: Overtime or premium time is not clearly understood by most people. The basis of
overtime cost is calculated on a 2'/2 time, double time or 11/2 time day. Normally when the yard is
asked to quote on overtime for a certain item, they will quote for Saturday time and a haf, however,
they should have quoted on 1/2 time as the straight time will be negotiated at time of settlement.
When overtime price for work on Saturday and Sunday is requested, the yard should be asked for the
overtime rate per hour. This rate should not include overhead costs as that is being included in the
straight time and one would be paying double overhead costs if included in overtime - overtime is

actually what the worker is paid.

Scheduling & Production: Shipyards at first were opposed to planning and scheduling, but as time
progressed, it became evident that planning and scheduling of work was an important tool and most
yards now will not operate without a schedule. The system which was and still is best suited for ship
repair is a critical path or schedule of events chart. A job of ten days or less does not necessarily
require a production schedule, for in terms of time this is not extensive work. However - it may be
beneficia to have a schedule made so that progress can be easily checked and events kept up to date,

especidly the major items.

On scheduled repairs over ten days, etc, a production schedule should be made up and kept up to
date by daily conferences with the ship supervisor. Procurement and availability of materia, which
possibly the “Repair Superintendent” can expedite to assure an earlier delivery, and sufficient
manpower are all important to assure that work is completed on schedule.

Daly meetings should be held with shipyard and “Repair Superintendent” to review the work
progress and what is required to maintain the schedule. A production schedule will assist in this
review if used properly and can be a very useful tool both to the Superintendent and the Shipyard for
the Company's benefit. If the work schedule dictates 30-40 days or more of work, the above

mentioned meetings should only be required two or three times per week.
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2.4 Repairs specifications and work orders

This is a guide for the Repair Superintendent in preparation of Repair Specifications and issuance /
cancellation of repair items. Included are specific procedures which must be gpplied in order to
properly complete the specifications. There is also a listing of procedures used for issuing work

orders for both extrawork and cancellations during "on-site" repairs.

Specifications should be written in a clear, concise manner, sufficiently detailed so to be explicit as
to the repairs required. Unless circumstances require it, excessive details should be avoided, since
they may convey the impression that the work is more extensive than necessary. However,
sufficient information should be included so that the costs can be accurately estimated by the
shipyard.

"Standard Specifications" should be used whenever possible and are available for various classes of
ships. The advantages of standard specifications are: (a) they act as an informal check list; (b)
omissions are avoided; (c) the “Repair Superintendent” saves time in drafting the specifications; and

(d) clarity (which varies from writer to writer) is mainta ned.

All maor repair specifications should begin with a standardized preamble which covers items of a
general nature, usualy applicable to al shipyard repairs. Currently, the preamble in use is entitled
"Agreement to Specifications and/or Guidance Plans for Repairs, Renewas and Alterations'. A
sample copy of the preamble is included &t the end of this section in appendix. In addition, the first
two items of the specification, Services and Gas Free, are also included. All Repair Superintendents
are to carry copies of these pages on al trips as they may be required to prepare and submit an

emergency specification for adamaged vessel.

The specifications should instruct contractors to submit their bids or estimates with each item in the
specification priced. This allows Company management to make better evauations and to keep
abreast of worldwde pricing conditions, as well as familiarizing themselves with the idiosyncrasies

of individual shipyards.

When using "Standard" Specifications, care must be exercised to tailor them to the actual case in
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hand. They are not to be copied verbatim, unless actualy called for. When required, additions and
cancellations can be included at the end of the Standard Specification in order to be more specific.
Normally, the Company does not award contracts for repairs on a cost plus basis. However, if cost
plus basis is utilized a clause, similar to the following, should be included: "At its option and
expense, AVIN or its representatives shall have the right of access to whatever records are necessary

to verify and evauate that the amounts charged to us are in accordance with this contract.”

The gpproximate quantity of repair materials should be clearly described for each item. Also, the
supplier of the repair materias should be identified™. When possible, the Chief Engineer and
Captain should review the specifications for completeness and accuracy prior to fina issuance for
authority to the shipyard to proceed with work.

Specifications should not be written in the following manner: "open, inspect, repair if necessary, and
close". It must be remembered that the description required for a unit suspected of needing repairs
may have to be far more detailed than that required to describe a known repair requirement. The
preferable method is to describe more repairs than may be required, and to issue a cancellation for
that part which actua inspection reveas as not being necessary. This technique is vauable in
helping to reduce the number of extras issued. It is desirable to avoid extras, since they are priced

under non-competitive conditions and may be more expens ve than prices otherwise obtained.

Intimations of possible cancellations should be avoided whenever possible. This is to preclude
contractors from submitting fictitiously low prices in anticipation that only minor credits will be
generated on the final billing. Prior to drafting repair specifications, the Repair Superintendent
should refer to the “Ship's "Ledger” and “Certificate Record Book" maintained in the Office. This
ledger and record book will contain information about: - Equipment that will definitely require
repair, renewa or replacement during the next scheduled repair. -Equipment that should be
examined or opened up for ingpection and possible repair because of subnormal functioning. -
Accidents or other circumstances that may have caused some damage to unobservable areas of the

5 Repair Superintendents are to check ship's repair requests for spares and material  requirements and  determine
how they should be acquired. If material and spares are to be supplied by the Company, the Repair Superintendent
determines if already stocked or if it requires necessary follow-up with Head office purchasing for ordering.
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vessel. -Recommendations for future repairs which were included in the last report filed by a Repair
Superintendent. -Historical information concerning the vessel. -updating of prior repair

recommendations. -Classification society survey status.

The Tanker Department publishes a list of "recommended machinery manufacturers for new
construction”. Whenever a piece of equipment has to be replaced, all efforts should be made to
obtain the replacement from one of the manufacturers on the recommendation list. The repair
specification initsfinal formisto be reviewed by the Group Manager prior to issuance.

2.5 Repair specifications and work orders-Issue of Extra Work Orders and Cancellations

Each extraor cancellation should be issued in writing so that duplicate charges can be
avoided™®. Each order is completed in triplicate: the white copy should be given to the shipyard
(without estimate price or time); yellow copy forwarded to the office each week with the Repair
Superintendent's estimated price and time changes included; blue copy retained by Repair
Superintendent and included with the final Repair Report!”.

When possible, extras and cancellations should bear one of three notations concerning the amount of
money involved, listed below in their order of preference: afirm price, or a maximum price, or an

estimated price (not be shown on the work orders handed to the contractor),

It is desirable to avoid extras whenever possible, since their costs may be higher than can be
obtained under competitive conditions. The easiest way to avoid extras is to get al known repair
items into the original specifications. The efficacy of this maxim is heavily dependent upon a
smoothly operating information system between vessels and the head office. If there is some
guestion regarding a repair requirement it is more advantageous to include the repair in the

specification and then cancel same later if the work is unnecessary.

Before issuing an extra, the Repair Superintendent should endeavor, if practical, to strike afirm price
with the contractor. Failing this, he should investigate the possibilities of arranging a maximum

price that would not be exceeded unless the specifications changed. Extras should be written as

16 Use form "Field Order for Labor and Material. A sampleisincluded at the end.
" This form should also be utilized when issuing work orders during voyage repairs.
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explicitly as possible so that misunderstandings are avoided and so that charges can be accurately
evaluated. The description of each cancellation should bear a reference to the original specification
number or work order number which it first appeared. Each cancellation, especially partid
cancellations, should be clearly described so that credits can be accurately computed and eval uated.

2.6 Repair specifications and works orders -How to Number Items in Repair Specifications and
Extras or Cancellations.

Each repair item should bear a separate, sequentia number with the letter "R" for repairs. This is
extremely important for purposes of cross-referencing subsequent changes. In case of repair
specifications for shipyard work, the next three digits (known as "item codes") will identify the exact
nature of the repair. These will fal into broad categories of general, cargo, hull, machinery,
electrical, or communications. A detailed listing of these "item codes" is supplied to each Repair

Superintendent®,

2.7 Agreement to specifications and /or guidance plans for repairs, renewal and/or aterations to

(Appendix contains the full text of arepair agreement).

2.8 Bidding, negotiating repair contracts & final invoices

Competitive bids-company’s policy & it is company’s policy to obtain competitive bids on al repair
contract work, except as specified below. Requests for bids with repair specifications shall be
solicited from as many reputable and qualified contractors as practicable. Bids are required to be
submitted by contractors by a specific date and, except in very unusual circumstances, the work is
awarded to the lowest bidder. Assuming that competitive conditions exist, this method allows the

Company to obtain the lowest prices available with a maximum of internal control.

18 See Attachment 111 for code list. For example, repairs to a condensate pump done during a shipyard repair could be
EA-123

coded - 122R/555. If an item islisted for insurance an "EA™ number would be used -122R/ . For capital items no

code is used, thus - 122R/CAP ETCO 72-1. For further identification of charges, the following numbers should be used
on orders and invoices (this will allow for proper accounting when processed in Head Office). 47 Technicians, 48
Voyage Repairs, 49 Spare Parts, 50 Shipyard Repairs.
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Type of competitive bidding - Company solicits, evaluates and awards repair work to the lowest
bidder. The Company is currently cooperating with other affiliates by providing details of awards
which may result in a further reduction in price due to volume placement of vesseals.

Standard Repair Specifications - The Company has developed a set of "standard" repair
specifications which are circulated to selected contractors. The contractors quote their best price for
each item; in effect, this then becomes their price list. Negotiations are then instituted with the
lowest bidder for further discounts in return for being awarded a group of ships on a scheduled
basis®.

A disadvantage of the bid/award process is that constant surveillance by the Company is necessary
to ascertain that contractors have not quoted fictitious low "standard prices" in anticipation that
actual specifications will vary sufficiently from the "standards" to permit them to alter prices upward

at the time of negotiation.

Advantages of Bidding - Grouping of Repairs and Standard Repair Specifications can both be
considered as "package deds"’, since they call for more than one ship being committed to the
program in return for additional discounts. This can be advantageous because shipyards are willing
to quote lower prices due to the large volume of work and scheduling advantages. In addition, lower
repair days are possible when ships are of a same class, since specid equipment, tooling, and know-
how acquired on the first ship may permit savings on subsequent ships. Conversely, it is recognized
that the Company loses some flexibility because it must commit a sufficient number of vessels to the
program to make it sufficiently attractive so that the shipyard will grant additional discounts.

Individual Vessel Bidding - The Company also solicits bids on individual vessel specifications

especialy in cases where there is only one of aclass of vessel owned by the Company.

Cases in which competitive bidding may be waived and contract may be negotiated: &The contract

9 1n most cases we have found that contractors have quoted the lowest price possible and they cannot offer further
discounts.
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authority?® may dispense with competitive bids for repair contracts for $75,000 or less per vessel. In
the following rare and exceptional cases, the Company's competitive bidding policy may be waived
when, based upon past experience and knowledge of current market conditions, the contract
authority can negotiate an acceptable price with the contractor: When a genuine emergency exists in
which any delay that would be caused by obtaining competitive bids would result in a definite and
obvious disadvantage or loss to the Company. Where there is definitely only one contractor available

who is properly qualified to handle the project.

Some examples of such cases when it may be advantageous to the Company to negotiate with only
one contractor are: - Competitive conditions do not exist, i.e., there is only one contractor who is
qualified to do the specialized repair work required. -Time is more vauable than money, i.e.,
economical replacement tonnage is unavailable. -Past documented experience has proven that the
selected contractor's technical competence far outweighs any economic differences expected to

accrue from competitive bidding.

Possible disadvantages when competitive bidding is waived and contract is negotiated are:

- With the absence of competitive bidding, the Company is not always assured of receiving the
"best price". - If contracts are negotiated on a more or less exclusive basis, the Company loses the
knowledge of worldwide conditions concerning repairs and prices. - Interna controls are more

difficult to maintain.

Unity of contracts - Repair contracts shall not be broken into separate parts in order to circumvent
the requirement of competitive bidding, or to circumvent maximum authorities delegated to various

management levels for contract execution.

Extra work and changes of scope - A contractor dready performing work under a repair contract
may be authorized to perform additional work not originally provided for in the repair specifications
without competitive bidding by means of a negotiated extra work order or change of scope

agreement which is an amendment to the original contract. To quaify as "extrawork™ or "change of

2" Contract authority" is used to designate the FLEET MANAGEMENT DIVISION DEPARTMENT, or other person
authorized by it to award, execute and administer a repair contract. Normally, this is the person who is empowered to
sign the contract on behalf of the Company.
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scope”, the work should be closely related in nature, time and purpose to the work already being
performed. The Company shall be protected by a statement in the original contract that no additional
payment will be made for any extra work or change of scope, unless such work has been authorized
in writing prior to the execution of same. Extra work orders/change of scope agreements to
contracts shall be avoided wherever possible. The following are examples within the foregoing
definition of extra work or change of scope: a Remove, relocate or work around unforeseen
conditions such as replacement of brick work, boiler plate, burners, etc. b. Apply an additiona coat
of paint.

Panel of qualified contractors -Establishment of Panel — The fleet management division department
must establish a pand of contractors which he regards as reliable and qualified to perform repair
work for the Company. Use of Panel - Bids will normally be solicited only from Contractors on the
panel of qualified contractors. The panel of qualified contractors will be held as confidential and will

not be made available to persons other than those required to invite bids or dea with contractors.

Engineer’s estimate of cost - On all repair work, the Company organization responsible for the work
to be performed shall prepare an itemized estimate of the cost of the contemplated repairs at the time
the bids are released or prior thereto. This estimate will be made a matter of record and will form the
basis for the bid summary sheet. The estimate shall be supported with sufficient data or a satisfactory
indication of how it was caculated, in order to be of value to the contract authority in evaluating the
bids received.

Release of an invitation to bid - before invitations to bid are issued repair specifications and
instructions to contractors for preparation and submission of bids shal be prepared by the Operations
Division of the Tanker Department. Selection of Contractors - The contract authority will select as
many contractors as practicable, normally not less than three, from the panel of qualified contractors.
Bids should be itemized - Bids should be requested on an itemized basis, rather than in tota only.
This isnot only helpful when evaluating the bids, but helps to disclose abnormalities such as:

-pricing errors - price manipulation (bidder quotes extraordinarily low on anticipated cancellations)-

unusua bidding patterns which might warrant investigation or solicitation of additional shipyards.

Mailing of Invitations to Bid - The invitations to bid should be mailed or delivered by the Company
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organization responsible for the work to be performed enclosing an appropriate "return address' to
the contract authority or appropriate designee to provide for receipt of seaed bids from the
contractors. Bidding papers adequate in scope should be mailed early enough to alow a reasonable
period of time for: (1) Contractors to submit realistic well-calculated bids. (2) The contract authority
to evaluate the bids upon receipt, resolve questions, and if necessary, re-solicit the same or other

contractors.

Receiving and opening bids-Receipt of Bids - Contract authority or appropriate designee will receive
and record all bids on a bid summary sheet and, after a study of the bids, record the
recommendations as to award together with the reasons thereof. This record shall be made a part of
the contract file.-Analysis and Comparison of Bids - Bids should be studied carefully by the contract
authority or appropriate designee to ascertain whether the bids are responsive to the invitation to bid.
When the bids are voluminous it may be desirable to prepare abstracts of the bids received in order

to facilitate final review by the contract authority.

The contract authority should ingpect low bids with care in order to ensure that the contractor will be
able, at the price quoted, to furnish his personnel with the wages and benefits required by law and by
his contract with the Company. Bids should be reviewed thoroughly, tabulated systematically, and
adjusted to a common basis in order to determine the actua low bidder. Adjustments should take
into consideration the following factors: (1) Items not priced or for which aternates were proposed.
(2) Differences in continuous running days. (3) Ship's deviation required by various locations. (4)
Differences in out-of-pocket expenses for supervision. (5) The delivered costs of materials supplied
by the Company to the shipyard. (6) Differences in labor rates and materia markups quoted
for billing extras. (7) Cost of gas freeing. (8) Efficient cargo alocation requirements’ of certain type
vessels in designated areas. When the contract is awarded to other than the lowest bidder, the
contract authority should make a notation on the bid summary sheet or other appropriate record of

reasons therefore.

Package Deals are based on negotiations subsequent to the receipt of a contractor's prices, should be
subjected to the following considerations: (1) Offers should not be limited only to those contractors
capable of accommodating the entire package. It may be found favorable for the Company to split
the package into smaller groups. (2) Solicitations for specific bids should be circulated not less than
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once a year so that the Company may be certain that it is receiving full advantage of conditions in
the repair yard industry. (3) If only the lowest bidder is approached for negotiations of further
discounts, the Company weakens its bargaining position. When there is not too great a margin
between the lowest bidder and the nearest competitors, more than one contractor should be
approached for further discounts.

Numbering the Contract - A contract number shall be assigned to each repar contract by the
Operations Division of the Tanker Department.

Awarding the Contract and Notification of Unsuccessful Bidders -The contract authority shall select
the best bid after reviewing all of the bids. The contract authority should then arrange for signature
on behalf of the company on two copies of the contract (i.e. letter of acceptance) addressed to the
successful bidder and request the successful bidder to return one signed copy to the Operations
Division, Tanker Department. The contract authority should aso arrange to notify unsuccessful
biddersin writing that their bids have not been accepted.

Sgnatures on Repair Contracts - The contract authority is responsible for: (1) Securing the signature
of the Company executive who is authorized to execute the contract (i.e. letter of acceptance) and for
determining that the executive holds the proper power of attorney to execute the contract on behalf
of the Company. In some cases, the contract authority himself may be the signer. (2) Assuring
himself that the person signing as or for the contractor is authorized to do so. In some cases, legal

counsel should be requested to assist in making this determination.

Distribution of Contract Copies - The following distribution of copies of contracts will be made
immediately after the contract is signed. One signed copy: to the Contractor. One signed copy: to the
Operations Division for filing. Conformed or facsimile copies to: Repair Superintendent supervising

the work in the field, as aworking copy. Accounting Office where payments are to be made.

Method of Preparing Final Repair Invoices - A letter should be sent to all shipyards at time of
requesting bids advising them of our method for preparing repair invoices™.

! Repair Superintendents are responsible to assure the final invoice is completed in the same manner as designated
below. -One item of work to one sheet of paper. If a specification has one hundred (100) items, we would expect an
invoice of 100 sheets. -The Repair Specification (include complete repair number) as issued to the contractor is to be
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On site procedures for repair superintendent

This section includes recommended procedures for the Repair Superintendent when initially arriving
a the shipyard prior to a vessel repair. This includes recommended procedures for organizing the

repair both prior to and immediately after the vessel's arrival.

A. Prior to drafting repair specifications

Before drafting the repair specifications, the Repair Superintendent should visit the vessel so that he
can evaluate repair recommendations submitted by the ship, and add to the list any additional items
that may be discovered during hisvisit. This is accomplished by physically inspecting, testing,
and opening as many pieces of equipment as possible, supplemented by discusson with the ship's
officers and crew.

Whenever feasible, the Repair Superintendent should make this visit during aballast voyage in order
to include an inspection of most cargo/ballast tanks for determining both steel and interna pipe
requirements. During a loading or discharge, when stern may be sufficiently elevated, propeller and
rudder should be examined for condition. b.  During his visit, the Repair Superintendent should
decide with the Ship's Master and Chief Engineer those items which the crew can perform or assist
while in the shipyard.

Prior to ship’s arrival at the repair yard

Before commencing work, the Repair Superintendent should arrange with yard personnel a
predetermined completion schedule, in a coordinated sequence. To indicate the completion schedule,
a"Critical Path" chart should be constructed by the shipyard listing the schedule of al repair items.

shown completely written up as the first part of the invoice, together with individua prices. -Any extra, credit or
cancellation applicable to an item of the original specification is to be shown with price, or credit, immediately after each
item of the specification. A separate number is not required for these extras, credits or cancellations. Please also show the
net amount due of each item on each sheet. -All extras that cannot be added to items of the original specification are to
be shown as the second part of the invoice with gppropriate serial and code numbers, aswell asprice. -A recapitulation is
required on the last sheet showing original contract, credits, extras, and net total. -1temized prices to be shown in U.S.
dollars or local currency. If local currency, designate the conversion to U.S. dollars with current rate of exchange. -
Original invoice and two (2) copies only are required. Under no circumstances should the cost of items in the final in-
voice be manipulated for budget, insurance or capital considerations. The actual value of each item should remain as
negotiated. Where an item resulted in higher than normal expenditures, due to unusua conditions or difficulties, an
explanation of same should be included in both the invoice and repair report.
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This chart will then assigt in planning the overall repair, designate the completion date, provide a
ready reference for determining the progress of each repair item and indicate if the work is on
schedule. If a complete "Critical Path" is not made a schedule of all major work should at least be
established. Arrangements should be made so that materials and parts supplied by the Company are
properly safeguarded and used only for authorized work. In addition, verify that all Company-
supplied material required for repairs has arrived in the shipyard.

The Repair Superintendent should verify that representatives of classification societies and
equipment manufacturers will be available to inspect all items subject to survey or repairs. d.
Shipyard quotes on any item which is considered not correct should be discussed and a find
agreement made prior to commencing work. Misunderstanding of the spec is often the reason
discrepancies occur in the initial price quote. Before commencing work the Repair Superintendent
should advise the shipyard that all items must be approved by the Repair Superintendent only. No

repairs are to be accepted from the vessel's senior officers without approval of the Superintendent.

Ship’sarrival at the repair yard

Immediately upon the ship's arriva in the repair yard, the Repair Superintendent should board the
ship in order to: Gain first-hand knowledge of any change in genera condition and the adequacy of
the repair specifications (at least for major items). Review the planned completion schedule with the

Ship's Officers, assigning follow-up responsibilities to those who are chosen for assistance.

For example, the following assignments are generally utilized: Captain: all genera activity both by
shipyard and crew on deck and in tanks with exception of winches and windlass repairs. Chief Of-
ficer: assist Captain with above; checking ail steel work on deck and tanks; all work undertaken by
crew; al cleaning, painting and coating in dry-dock; recording al material supplied by vessel to
shipyard for repair items and all lifeboat work (generaly assisted by cadet). Second Officer: all
work/tests on deck and tank pipelines including heating coils; al cargo/balast vave repairs
including testing of same (generally assisted by Third Officer). Deck Cadet: Recording the total

number of shipyard personnel boarding the vessel in the morning and leaving at night.

Chief Engineer: al activity in the engine room both by crew and shipyard; al machinery

repairs/testing in the engine room, pump room and on deck. First Engineer: assist Chief Engineer

33



with above; all ship's materia supplied to shipyard for repair items; repair and testing of all system
valves excluding cargo/ballast system. Second Engineer: all work on boilers including cleaning, soot
blowers, combustion control, retractory and tube renewas. Third Engineer: assist First Engineer -
also responsible for noting all electrical work (assisted by Electrician)®.

To assist in valve test ingpections, the officer designated for these tests should establish a "check off
chart'l listing al valves sent ashore. He then is to assure that all valves have been satisfactorily
tested prior to returning same to vessel. Review with Master and Chief Engineer the work which is
to be carried out by the ship's force. Confirm that ship's force will provide an effective procedure for
issuing to the shipyard the spare parts that will be required from vessel's stock. All material
issued from the vessdl's stock should be recorded with the corresponding repair item in order to
assure that appropriate accounting/credit is established.

Undertake prompt cancellation of items to be deleted following a review of contract specifications
with Master and Chief Engineer. Inspect al new repar requirements that have developed
since completion of the specification. Immediately issue new work orders to the shipyard for all
extra work deemed necessary. Develop a night watch system with the vessel's force so that a Deck
and Engine Officer is available/on duty every night even if the shipyard is not working. Generally,
the watch is rotated between all Officers with one Deck and one Engine Officer assisted by one crew

member each assigned the watch from 1700 to 0600 daily.

Procedures and repair methods during repairs. General "On-Site" Procedures during Repairs

This section is a guideline for the Superintendent in conducting repairs during the repair period. This
includes: General recommended procedures for maintaining cost control of al repairs; Inspection
procedures for most equipment aboard the vessal; recommended repair methods for various type
repairs. The Superintendent must realize these procedures are only guidelines and in some instances
meet particular situations. With the numerous variables which are possible in repairs of equipment it

isimpossible to include all conditions or types of repair in this Section.

2 A|| decisions regarding renewals, repair requirements, types of repairs, extraitems, etc., are to be made by the Repair
Superintendent. The above assgnments are only made to assist in obtaining/reporting information regarding efficiency
of repair, qudity of repair, quantity of manpower utilized, safety procedures, repair deficiencies and testing/inspecting of
equipment.



General procedures- The Repair Superintendent is responsible to assure that he and those delegated
for assistance are to undertake the following while repair work isin progress:

Conduct daily inspections of all work both on the vessel and in the workshops assuring that work is
progressing satisfactorily. All inefficient/incorrect work must be immediately corrected to establish
satisfactory results and eliminate unnecessary man-hours which results in higher requested prices -
especidly for extra items. Inefficient activity on wasted man hours should be recorded, for assisting
in fina negotiations, and noted to shipyard management for the above mentioned reason. The
progress of each item should be maintained on the specification and kept up to date.

During al inspections the quantity of men working on each item should be recorded in order to
know the amount of man-hours utilized for each repair item. Thisis necessary to effectively conduct
final price negotiations.

To assist in item above the total amount of people coming aboard in the morning and leaving in the
evening should be recorded. This coupled with an actual count or estimate (generaly 20%) for
service and shop personnel working on the vessel's repair items, will indicate the total man-hours
utilized for the entire repair work. Such items as: Service, Gas Freeing, Dry-docking and Painting
should not be included in atotal count since these are "set" bid items not necessitating a man-hour
count. Equating the total man-hours with the billing rate per hour, plus addition of the four above
mentioned items and material an approximate total price will be established. This total can then be
used as a check against the total which results from addition of each individual item cost and
estimated value of work.

Maintain a separate record of the entire service item (IR/110). Although this item is quoted and
considered as a bid price there are numerous particulars which if unattended can result in costly
extras. Generally, the quoted bid supplied by the shipyard includes stipulations on most of the
individual sections™.

% Fire watchmen - Section B, the shipyard will normally quote on one fire watchmen for a 24-hour watch, but generaly
will utilize two and three fire watchmen per 24 hours resulting in an unexpected cost. Sometimes Port/Shipyard
regulations stipulate the amount of fire watchmen required for each vessel and aso the amount required for vessels
where particular type work is undertaken (especially large steel work where excessive welding/burning will be required).
To eliminate any misunderstandings or problems during negotiations, this should be discussed prior to the vessd's arrival
and a final agreement made as to the number of fire watchmen. In addition, during the repair a record of the number of
fire watchmen utilized should be maintained; Electric Power-Section C-the shipyard generally quotes on (X) many cents
per kilowatt hour and to supply a final price quote, will allow a said amount of kilowatt hours. To assure an accurate
fina cost the machinery and running hours aboard the vessel using shore power should be recorded (a responsibility gen-
erally given to the third engineer or eectrician). In addition, a clamp amp meter should be used daily on the lead wire
entering the ship/shore connection circuit bresker recording the total amperage utilized by the vessel's machinery. This
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Conduct frequent meetings with all assistants in order to review the overall repair progress, discuss
manpower quantities and noted repair deficiencies, report safety hazards, determine that the "Critical
Path" schedule is maintained and any other pertinent information. In addition, such meetings
periodicaly should aso be conducted with the shipyard supervisor and foremen for the same
reasons, especialy noting any deficiencies and establishing corrective action. During this time the
Shipyard Supervisor should advise the Superintendent of al extra work required which is not
included in the specification. With this information an agreement can then be made as to what
constitutes additions/extras to an item while the work is still in progress. This will eliminate most
problems identifying extras when conducting final negotiations. To assist in identifying
additiong/extras to specification items, it is recommended to advise the Shipyard, prior to com-
mencing repairs, that all work which in the shipyard's opinion is not included in a specification item

must be submitted to the Superintendent in writing before the vessdl departs.

Always carry a copy of the specifications and require same from all assistants, shipyard supervisors
and foremen. This will often save valuable time for both the Superintendent and Shipyard
employees. Write up al extra items as soon as possible and be sure the shipyard supplies your
assistants with a copy. Keep up to date with cost accounting on all items noting credits and extras

where required.

Maintain an accurate recording of all pertinent information of value to the office regarding hull,
steel, machinery etc. All unusua findings/maodifications, work done, problems encountered,
clearances, conditions, additiona requirements, etc. should be recorded in order to accurately report
upon completion and assist in price estimations/negotiations. Since only one item (in Most cases) is
listed on one page of the specifications, the back of the preceding page is a convenient area to record

can easily be converted to kilowatt hours; Shore Steam-Section F- Generadly the shipyard quotes a cost per hour which in
many shipyards is very expensive. To supply a bid price, they will allow so many hours for the entire shipyard period
which often is minimal. To assure an accurate find cost and eliminate a large extra, a daily record should be kept
indicating total hours per day steam is supplied to the vessd during the period when the vessel's steam facilities are
secured. The Superintendent should also record the dates when the vessel's steam supplying facility is in operation and
secured. It isrecommended not to use steam 24 hours per day unless absolutely necessary due to frigid weather. A steam
supply schedule should be developed for those days shore steam is required keeping in mind that crew are living aboard
the vessel therefore requiring steam after meals, for quarters heating when necessary and for washing. Generally, time
arrangements are made with the shipyard shortly before securing the vessel's entire power plant and an average of 8-12
hours aday is sufficient. The above mentioned three items are the most essential to watch. However, it is good practice
to maintain a close record of the entire item to maintain good cost control and eliminate alarge extra. In U.S. shipyards
service items are part of "overhead" and therefore a general minimal quote is given for the entire item and extras within
reason are normally not requested. However, European and Jgpanese shipyards are generally expensive and normaly
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the above for each noted item.

Complete dl forms supplied by the company at the time of inspection when information is
immediately available so that incorrect/memory quest mate type reporting is eliminated. When repair
items are completed .and information for that item is required in the final report, it is recommended
that the said information be immediately written in report form. This will assure accuracy, eliminate
re-writing for the fina report and assist in submittal of final reports immediately after repair and
negotiation.

Procedures and repair methods during repairs-Specific On Site Procedures/Inspections For

Superintendent- drydocking avessel.

Whenever a vessel is placed on dry-dock, the Repair Superintendent with class and shipyard
representatives will enter the dock as soon as possible, and examine the underwater parts for the
following: The Rudder: Cracksin the plating. Eroded or worn areas including welds. Inspection plate
loose or missing. Zinc plates consumed or missing. Not required with impressed current system.
Any damage to the basic rudder framing. The Propeller: Bent or otherwise damaged blades. Loose
or missing rope guard. Abnormal erosion of the blades. The Stern Frame: any abnormal amount of
pitting on the plating or stem frame. Zinc plates that are consumed, loose or missing (not required
with impressed current system). If the frame is cast in more than one piece, note the condition of the
welding at the connecting joints. Sea Chests: Missing strainer plates. Loose strainer plates and
overdl condition. Missing bolts for securing strainer plates. Condition of sea chest (corrosion,
pitting). Strainer plate hole diameters reduced due excessive coats of paint-restricting water flow. e.
The Bilge Keels: Bilge keels that are bent, badly damaged or missing®. If the bilge keels have a

riveted connection, determine if any of the rivets are loose or missing.

The Entire Bottom and All Underwater Parts: Indented or buckling plates™. Badly pitted plating.
Cracks in plating. Badly eroded welding®. Loose leaking rivets. Badly eroded rivet points. Extra
attention should be given to welding at butts in keel plates. Closely inspect for leaking riveted seams.

require close supervision.

2 Section can be removed without replacing if necessary - There are no classification class requirements on Bilge Keels
except for the hull attachment both riveted and welded.

% Sjze of indent can be easily measured by using string stretched across the indent.
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If impressed Current System installed, condition of anode and insulation coating. Ide Shell Plating
on the Main Body of the Vessel: When the vessdl is on dry-dock, the side shell plating on the main
body can be examined by looking up in a vertical line while standing on the bottom of the dock. In
this manner, indents in the plating can be easily detected®’.

Vessel's undockingawell before the vessel is scheduled to be removed from the dry-dock, the
Repair Superintendent or delegated assistant will enter the dry-dock and verify the following: that
paint has not been applied to the Fathometer plate on the bottom of the vessel. That all sea chest
strainer plates are properly secured to shell. That all zinc plates are properly secured to shell and
rudder. That al draft marks are painted in. That the rudder inspection plates have been secured.
Verify that all docking plugs which were removed have been reinstalled. When the dry-dock is to be

flooded, the Repair Superintendent will ascertain that all of the sea valves are closed.

While the dry-dock is being flooded, he will enter the engine and boiler rooms, the pump room, the
cofferdams and all other compartments having valves directly connected to the sea. At this time, he
must ascertain that none of the sea valves have been opened by mistake, The Repair Superintendent
may assign Engineers and Deck Officers to this examination, but the prime responsibility for

verification isstill his.

Painting and coatings -a. Painting - Underwater Part of VVessd:

All underwater parts of the vessel will be examined, noting the density of marine growth, the areas
particularly affected, the length of algae growth, the areas with barnacles, etc. This will alow the
Repair Superintendent to estimate the time necessary to remove the growth prior to preparing the
surfaces for the application of paint. If deemed of value for Office assessment, good photographs are
to be authorized taken by the shipyard or vessel's photographic equipment. Examine the underwater
areas prior to the application of the first coat of paint. Verify that the surfaces have been properly
prepared for the paint gpplication including proper installation of scupper extensions which are not
leaking water. This duty may be delegated to the chief officer or another officer®,

% Prominent in many vessels in way of the bulbous bow.
2" Any unusual findings or damage, photographs may be taken if deemed of vaue.

% Under no circumstances is paint to be applied over dampness, heavy rust or loose paint. In addition, sand sweeping is
not to be used on areas of specia coatings since good coating can be damaged. However, sand sweeping could beused in
local areas of extensive pitting or active corroson and then a full coat of primer should cover the swept aress. High
pressure water systems are acceptable for hull cleaning.
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Each coat of paint must be examined as to the qudity of coverage and if sufficiently dried before the
next coat is applied. The specifications should cal for primers to be of different colors so that each
coat of paint applied can be easily identified. Whenever possible, he should attempt to have all
painting done in daylight hours. However, when the vessel is only on dock for one or two days, the
paint must be applied as quickly as possible and it may be necessary to agree to nignt painting. To
keep the vessel on dock for longer periods than the scheduled time is expensive, and all efforts

should be made to avoid same.

When all paint has been applied, the Superintendent will personally make the fina examination of
the bottom and all underwater areas. Particular attention is to be paid to the quality of the coverage.
When a special type of paint, especialy paint for experimental purposes, is applied, the work is
usually supervised by representatives of the paint manufacturer, in addition to the Repair
Superintendent. The presence of these manufacturer's representatives in no way reduces the Repair

Superintendent’s responsibility for ascertaining that agood paint application has been completed.

The Superintendent should also estimate the quantity of paints that are to be used, taking into
consideration the condition of the surfaces to be covered. If he notes that excessive or too little
amounts of paint are being used, he should contact the shipyard's representative to correct this
condition Care should be taken when spraying paint since it is possible to "feather" the paint not
applying a sufficient amount. Special Coatings all Areas of the Vessel: Special coatings requiring
sand or grit blasting or other special preparation are usually supervised by representatives of the
paint manufacturer on an around-the-clock continuous basis. In addition, there will often be a
company speciaist who will undertake the entire supervision requirement from surface preparation,
mixing the product, to the application. The Repair Superintendent, however, has over-al charge of

the project and his authority will prevail in al disputes with the Contractor.

Life boatsaInternational regulations require that life boats be examined and repaired at least every
two years in order to qualify for a safety certificate. The following instructions are designed to meet
the certification requirements of the classification society carrying out the inspection. Interim
examinations are to be performed by the Repair Superintendent and the extent of these examinations
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and the repairs required are left to his discretion. However, it is recommended that older lifeboats be
ingpected during every repair period. Prior to examination, all equipment in each of the life

boats isremoved. Thisincludes sails, oars, food, water, as well as air floatation tanks.

All base paint and rust spots are then scraped and cleaned prior to examining closely for possible
leaks. Generally holes are often indicated by raised bubble type areas noted in the paint exterior -
especidly those raised areas where a brown color is prominent indicating rust penetration. On motor
lifeboats plate areas beneath the motors should be closely inspected. After the necessary repairs have
been made, the life boat is then tested for water tightness. The bottom plates are tested by filling the
bottom of the life boat with water. The side plates are usually hose tested. When water testing, care
must be taken to insure that the keel is adequately braced to support the weight of the water, or the
boat could be damaged by overloading. This is accomplished by placing the life boat flat on the deck

in its chocks.

After the life boat hull has been found satisfactorily water tight the plates are then thoroughly, dried,
primed and painted. All of the floatation tanks are to be air tested, and any repairs necessary to make
them air tight should be completed. All of the food is to be examined where feasible. Can supplies
should be examined for rusting, pitting, the extent of which could designate replacement. Bulging of
the cans would indicate that the contents are no longer edible, requiring replacement. The maximum
period of retention for food and water supplies is usualy dependent upon the judgment of the
classification society representative attending the survey. All other equipment such as sails, oars,

signal flares etc. are to be examined and replaced where necessary.

During the examination of the life boats, the releasing gear is to be examined and should be in good
working order. With motor life boats, the Repair Superintendent can require the, motor to be run at
any time during the repair period. Any defects in the motor are to be corrected. After all repairs are
completed; the air tanks and flooring are then replaced in the boat, secured in the proper manner,
renewing all defective bolts, steel straps, etc. All other equipment is then reinstalled in its proper
locations. If equipped with a motor, the life boat is then taken on a test run using only the motor as

means of propulsion.

The classification society representative may aso require a test of the life boats' hoisting and



lowering equipment. For the purpose of this test, 150 pounds is considered the weight of a person.
The test is accomplished by placing the necessary weights (sand bags, iron weights, etc.) equal to the
weight of the number of persons for which the boat is certified to carry. This weight isin addition to

the equipment normally carried in the boat.

Deck winchesaxln generd, the examination and repair of winchesis similar to that carried out to the
windlass. Operating condition of winches does not come under the scrutiny of the classification
society and requests for repairs to these units come from the Deck or Engine Departments. A good
gauge of their general condition can be determined from the noise level and smooth operation when
running under load. Normally the crew can accomplish all necessary repairs except under specid

conditions.

Windlass & it is very important that the windlass be kept in good order, since failure of any
component part could result in a delay to the vessel. The windlass is subject to examination by the
Classification Society at least every four years. The windlass is usually fitted on the forecastle head
deck, where it is exposed to wind, seas, and continuous salt spray. Because of this exposure to the
elements, the wear on bearings is considerable and generally lack of grease is the maor reason for
windlass failure. It is recommended that prior to &l arrivals and after departure the windlass and
other deck machinery be thoroughly greased — aso periodically when turning over during freezing
weather. On long voyages all exposed deck machinery should aso be greased (even if not previously
operated) at least every (8-10) day.

For a reciprocating engine type windlass the following normal inspections should be made when
visiting the vessel and during every repair period: (most of the following pertains to al types).
Condition of brake bands, lining and drum (clean where required). Linkage pins free and all grease
fittings in place. Wear of wild cat cogs (teeth). Extent of grooving in hosepipe. Crosshead slipper
wear. Gear guards condition. Observe the unit in operation assuring smooth running condition. On
turbine driven windlasses the friction clutch should be inspected. Every four years the Classification

Society requires the windlass to be thoroughly ingpected internally.

During this time the following should be inspected in addition to above: Pistons, piston rings, piston

rods and connecting rods. Cylinders and extent of grooving or wear. All bearings and journals
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including clearances. Condition of neck bushings. Crosshead slippers and guide rods where installed.
All gearing including brake worm gear. Control vaves and vave stems. Throttle/Reversing Valve.
Piston Valves where fitted. If any doubt (indicated by bearing wear or oval shaft journals) crankshaft
alignment. This would then require machining shaft and re-metal bearing. Not necessary if bearing

wear or journas are true indicating true alignment.

After repairs are completed the windlass should be tested by running with load proving its reliability.
Conault classification society, if he requires his presence. Any time the windlass is operated in the
shipyard, for either testing or ranging chain, it is important that al required areas be greased prior to

operation.

In addition to the windlass, anchor chain should also be closely inspected for overall condition and
wear (caibrated for classification society every four years). The chain swivels, shackles and crown
pins should be noted for excessive wear. If wear exceeds 25%, it is a good policy to renew or plan

for renewal®.

Cargo pumps & because time lost in the discharging operation is very expensive, cargo pumps are
considered a very critical component part of a tank vessel's equipment. The following repair
procedures are recommended. After the pump has been opened for ingpection, the Repair Superin-
tendent will examine al parts, authorizing additional repairs that he may consider necessary. At the
same time, he may find it advisable to cancel some of the repairs written into the origina

specifications, if in his opinion they are not necessary.

If it becomes necessary that any of the renewals or repairs have to be done in the shops, the Repair
Superintendent will oversee the work, giving instructions as to how the work is to be done and
examining the finished items before they leave the shops. After the repairs have been completed, but

before the pump is secured, the Repair Superintendent will again examine the pump.

When pumps have been repaired, they are to be given atrial by pumping water from the sea and

% pDuring special survey the dassification society should be consulted prior to opening the windlass. It will generally
agree to open only 50% of what is required. (Such as: one cylinder, one valve, random bearings, etc. which can result in
acost saving.) However, it isrecommended to always open the throttle/reversing valve.
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discharging it overboard. This trial should consume from one to two hours. In al cases, the pumps
must be in good running condition before the vessel leaves the repair yard. If circumstances prevent
the Repair Superintendent from personally witnessing the test, he may assign one of the ship's
engineers or chief officer to witness the test. In such cases, he should make an effort to be present for
at least the last 15 or 20 minutes of the test.

Cargo stripping pumps &Cargo stripping pump operation should be witnessed for proper operation.

The pumps should also be opened for overal repair at least every two years- either by crew or
shipyard. Inspection is similar to that of the windlass and mooring winches, however, with
reciprocating pumps, the liquid and piston/piston rings, cylinder liners, suction and discharge valves
and springs should be inspected.

Cargo line vavesa When preparing the repair specifications, the Repair Superintendent will

include, in addition to the vaves known to be leaking, an additional number of valves as a cushion.
The amount of the cushion will depend upon his judgment as to the general condition of the ship, its
age, particular conditions, etc. Those valves indispensable to designed cargo segregation will always
be listed in the original repair specification and repaired as required.

Depending on the nature of the repairs needed, cargo line valves may either be repaired in place or
they may have to be repaired in the Contractor's shop. When valves are repaired in place, they are
opened up and ground or the fit of the seats may be done by scraping. Repairs done m the shop are
much more expensive, since extra cost involving the labor of removing the valve, the use of the
crane to lift the valves from the deck of the vessel, transporting to and from the shops, testing in the
shops, return to the vessel, and fitting in place are then added to the initia cost of repair.

To avoid an excessive high cost, al vaves known to be in bad condition are designated as items to
be removed from the vessel and repaired in the shops ashore. In addition most gate valves will be
required to be sent ashore since it is difficult to effectively repair same in place. For a generd
practice, dl leaking gate valves which are key vaves for effective discharge should be sent ashore,
repaired and tested.

When a vave is first opened, it is examined by the Repair Superintendent and all the necessary



repairs are then designated. When the repairs have been completed, but prior to closing, he will
examine the completed repairs to ascertain that they are satisfactorily completed. The Repair
Superintendent or his designated assistant will witness the hydrostatic test in the shop. After all
cargo line repairs have been completed, the system must be tested again to prove the equipment
sound assuring that all of the jointsin the lines are tight. The Repair Superintendent or his designated
assistant will witness this test, usually assisted by three or four members of the "ship's officers.

However, in al cases, he exercises overall supervision and approval.

Cargo vent system &The repair requirement in the cargo vent system is usually for pipe renewals or

pressure vacuum vaves (which are a class requirement). The vent lines are continuously subject to
corrosion attack by petroleum gases and the life of bare steel pipe under these conditions is short.
When the lines become cracked or holed, gas from the cargo tanks can escape directly into the deck,
creating afire or explosion hazard. For newer vesselsit is generally recommended to repair defective
lines with renewed galvanized pipe. However, the pipe must be in very poor condition before
complete renewal, since the line contains minimal pressure and quite often welded patches can be
utilized which result in an effective but inexpensive repair. In choosing such a repair, consideration
must be given to extent of deterioration and the fact that the said repair must last for approximately
two years.

Repairs to vacuum-pressure valves and flame arresters are normally undertaken at periodic intervals,
usually coinciding with a scheduled repair or with a classification society requirement. These valves
are usually made of bronze, or having the valve body made of cast iron with bronze trim. Repairs to
the valves usually consist of cleaning dl parts, and grinding in the valve to ensure that they are tight
and operating properly. Unless in extremely poor condition, the removal to shop is not necessary.

Prior to preparing the repair specifications, the Superintendent will note the size of al lines to be
repaired or renewed, the amount of materia required, the number of bends, defective clamps,
including all this information in the specification. After valves have been opened, the Repair
Superintendent will examine them to ascertain exactly what work is required. One of the most
common repairs to valves is renewal of springs. After cleaning and grinding, he will examine the
valves, either al at one time, or separately whichever manner best suits the Contractor, the objective



being to save on the reinstallation time™®.

Cargo heating coil system aunless made of non-corrosive material, the life of the cargo heating

coils is relatively short with corrosive petroleum cargoes. Proper maintenance of these coilsis very
important since certain cargoes must be heated for pump ability. Additionally, leaky coils allow oll
to return to the condensate carrying with it the danger of contaminating the boiler feed water,
system. Heating coils are tested at regular intervals, and small leaks are usualy made good during an
operating period by the ship's force. Mgor renewas are made during a shipyard repair period
although depending upon extent; the ship's force can undertake renewal s using screwed fittings.

The nature of the cargo heating system prevents an exact determination of what repairs will be
required when in a shipyard. When preparing the repair specification, the Repair Superintendent will
alow a certain cushion which, in his judgment, will cover potentia repairs not brought to light
during the shipboard test. The repair specifications must include an item calling for the testing of all
coils a a designated pressure. The crew should be instructed to make a finad comprehensive test
prior to arival in the shipyard at which time fina repar regquirements/testing can then be

determined.

Once the vessel is in the repair yard, and testing is still required, he will designate one of the ship's
personnel to accompany the yard foreman in charge of heating coil repairs. After the yard has
completed testing the coils-as specified, they will supply the Repair Superintendent with a list of all
repairs necessary to the heating system, both in the tanks and on deck. Thislist is to state the number
of feet of coils to be renewed, the number and size of al valves to be repaired, the number of joints
to be renewed, and the size of the joints. The presence of the ship's officer who witnessed the test
will ensure that al repairs have been included on the list, and also will protect the list against being
"beefed up".

Extra work orders will then be issued for any heating coil items not included in the origina

specification. Regardiess of whom he assigns to aid him in, verifying that the work is done, the

% Since opening and repair of these type valves are not too difficult the crew can be assigned to repair same depending
upon both manning and other crew repair requirements. When repairs to the vent piping are completed, the pump man
will generally be assigned to test the bolts in the flanges for proper tightness.



Repair Superintendent continues to have over-al responsibility for making certain that the work
actudly has been performed in a satisfactory manner. When al repairs to the coils have been
completed, he will request severa of the ship's officers to assist him in determining "the system tight
during the hydrostatic test.

Evaporators &Repairs/inspections to evaporators are usually done in place on board the vessels. The
primary inspection to evgporators should consist of the following: Condition of coils and extent of
cleanliness. Condition of salt water side of the evaporators. Condition of the sat water and fresh
water pumps (generally repaired by crew). Condition of various vaves on the evaporators.
Adjustment requirements of the various controls. Testing the shell and safety valve to satisfaction of
classification society.

After the repairs and cleaning have been completed, and when the boilers are sseaming and-ship's
generator running, the evaporators are tested for a period of not less than 24 hours, operating at full

capacity and arecord of the rate maintained.

Heat exchangers & Heat exchangers are used for various purposes such as heating fuel oil for usein
the boilers, feed water heaters, cooling lubricating oil, condensing returns from the cargo heating
system, or heating sea water for use in cleaning cargo tanks. The principle inspection/repairs to a
heat exchanger are as follows: Cleanliness of the tube bundles -inside of the tubes and outside of the
bundle®. Cleanliness of the head and water boxes (where sat water is used as a cooling agent).

Renewing of zinc or soft iron plates attached to the heads™.

Coating requirements of the cooler bodies, when salt water is used as a cooling agent. Plugging of
leaky tubes. Complete renewal of all tubes. The Repair Superintendent should personally supervise
all repairs to heat exchangers. In the event that he has assigned some of the inspection to the ship's

engineers, he should personally witness the hydrostatic test on tube bundles.

Boilersabecause the interior of the boilers are inaccessible, except when secured, the Repair

3 Chemical cleaning internally is sometimes required to remove heavy scale deposits.
¥ Where salt water is used as a cooling agent. An all condensers with Y ocalbro tubing, zinc anodes are not to be used.
Soft iron is an effective anode for both Cu Ni and Y ocalbro tubing although zinc can be used for Cu Ni if necessary.
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Superintendent must rely upon information supplied by the Chief Engineer, as well as his own past
experience, when preparing the repair specification. Because of the high cost of extras, a maximum
amount of the necessary repair work should be included in the original repair specifications.
Whenever possible without delay, at least one boiler should be secured for overall inspection by the
Repair Superintendent prior to completion of the Repair Specification.

Once the vessel is in the repair yard, and the boilers have cooled sufficiently both internally and
externaly, he will examine both steam and fire side of the boilers for the following: In the furnace
brick work and refractory, noting whether the written repair specifications are sufficient to cover the
repairs needed. Overal exterior condition of all tubes, looking for blister, sagging, pitting and any
other conditions which are not normal. After the hand hole plates have been removed from the
headers, he should examine the interior of the headers. At this time he should also examine the tube
ends where rolled into the headers for pitting and the landings on the hand hole plates for perfect
seating of gaskets.

When all removals have been made from the water and steam drums, he should enter the drum and
examine the tube ends where rolled into the drum, and as far down into the tubes as possible. While
in the drums, he should look for pitting on the interior surfaces. At this time the sides of the drum
(especially the steam drums) should be closely examined for the possible presence of any indication
of oil or iron oxide. Any other unusual sediment in the drums should aso be noted. After the tubes
and drums have been cleaned, a second examination of the drum surfaces and tubes should be

made™.

During the examination of the boilers, he should be accompanied by the Chief Engineer or his
designated representative. After this examination is completed, he should issue extra work order for

any repairs not covered in the original specification.

Valves are to be examined as they are opened for inspection, and extra work orders issued for any

additiona valve repars found necessary. Every two years valve inspection is required by the

% At least one boiler should be secured immediately in order to commence externa cleaning as soon as possible
eliminating any possible delay because of cleaning and repair requirements. The Repair Superintendent should assure
that al boilers are thoroughly cleaned externdly, especially in way of the super heater and generating tube banks. See
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Classification Society. However, if the Chief Engineer advises that certain valves are positively
operating properly, one type valve in each boiler can be opened, assuming the Classification Society
representative is in agreement. The Repair Superintendent may be assisted by the ship's engineersin
supervising the repairs to the boilers. However, he should personally witness the hydrostatic test on
the boilers and look at all boiler valves which have been repaired or replaced. He should aso

personally ascertain that refractory repairs have been properly completed.

Main engines& Turbines*. When the main turbines are opened the following inspections should be
completed: Condition of all bladings including cleanliness (rotating and stationary). Condition of
interstage seals and springs, clearances and if seals are free®. Condition of journas and bearings
including clearances and bridge gauge readings. Condition of thrust bearings and respective collars.
Condition of nozzle valves and nozzle block. Condition and clearances of flexible couplings and

respective bolts®.

Gears®’. When the bearings are opened clearances must be recorded and journal and bearing
conditions noted. As with the turbine bearings, any burrs or sharp edges must be removed. All gear
tooth contact should be inspected at least every two years. It is recommended that prior to tooth
ingpection or arrival in the shipyard, "Dykem Red" or equivalent should be applied to the gears.
Intermediate inspections, on a more frequent bass, aredesirable especialy where potential
problems are known to exist or unusual operating conditions have been encountered. Good records
of findings should be maintained and whenever possible individuals familiar with the gears past
condition should conduct the inspections. Gear teeth should be inspected at a minimum of three

angular positions. Pinions should be inspected completely®,

DieselsaaCondition/overhaul requirements of pistons and cylinders. Check the cylinders for wear
and shoulders and also the piston rings for wear. Total running hours for the piston since last

overhaul are criteria for overhaul requirements. Condition of exhaust and air scavenging valves

attachment | and drawings | and 1l (end) regarding method of cleaning standard B & W type boilers (non membrane
type).

* Required to be opened at least every 5 years.

% Also gland sedl packing.

% Should be completed every two years.

37 All bearings required to be inspected at |east every 5 years.
% \/LCC vessels with GE Propulsion Gearing should beinspected at least every year rather than the recommended two.
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where applicable®. Examine overall condition of turbochargers. Check condition of rotors/blades
including cleanliness. The turbocharger housings, especially on gas outlet side, should be examined
and sounded for signs of thinning caused by corrosion on both the gas and cooling water side.
Labyrinth seals should be inspected for clearance and/or wear and all sealing air passages and drains

blown-out.

Turbo-charger air coolers should be inspected and cleaned as required. After cleaning, weather done
by crew or shipyard, cleaning efficiency should be closely checked. This can be done by shining a
strong spotlight through the fins of the tube nest to assure that the center of the tube nest is clean.
Check that crank case, coolers and scavenging trunk are properly cleaned. Closely ingpect bearings
opened for survey, checking condition and clearances. Check condition of camshaft and chain.
Check main engine crank deflection before and after repairs. Prior to securing after any repairs,

check for tools, rags, etc.

Propeller —tail shaft-stern tube & each time a vessel enters dry-dock, a check must be made of the

wear-down of the tail shaft. Classification Societies require that the shaft be removed at regular
intervals, but the possibility exists that the shaft may have to be removed for re-wooding or re-
metaling before expiration of regular intervals. Because of its importance, the Repair Superintendent
should personally witness all examinations and work done on propeller and tail shaft. The wear
down on wooden tail shaft bearings is measured by inserting a small wooden wedge between the top
of the tail shaft and the top of the stern tube™. On vessels with metal bearings, a micrometer reading
is taken. These last readings are checked against a permanent record of prior readings, which are

stamped on a brass plate affixed to the micrometer storage box.

On vessels equipped with metal stern bearings (sealed on the outside and the inside of the vessel and
lubricated by gravity oil pressure), the Repair Superintendent must ascertain that the seals are tight

and secure each time the ship isin dry-dock.

When it becomes necessary to remove the shaft for re-wooding or re-metaling of the stem tube, he

will personally examine the following: If awood bushing, examine and note the condition of bronze

¥ Generally repaired by ship's crew.
“ Long feder gauges can also be used.
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liner on the shaft and general condition of wood. On specia occasions only the bottom half of the
wood bearing could be renewed assuming the bottom half is bored correctly in relation to the upper
half. However, it is good engineering practice and generally recommended to renew both halves at
the same time. If a wood bushing, the shaft is cleaned and the diameter of the liner measured for re-
wooding and possible need for machining or renewal. A magniflux test of the shaft is then
witnessed, paying special attention to the junction of the liner, the shaft forward of the keyway and
also to the keyway itself.

Meta bearing -the shaft is wiped dry, and a visua check of the surface condition made. Speciad
attention is then paid to the magniflux test of the keyway and wear of the shaft (grooving) in way of
the shaft liners. The inner and outer liners can be machined gpproximately 3mm before the liner is

considered condemned.

If awooden bushing, examine the interior of the stern tube to ascertain that al of the old wood has
been removed. On older ships, the stern tube is designed with bronze strips in the tube between the
wood strips. These bronze strips must be examined for any possible breaks requiring repairs. In
addition, the stern bushing should also be thoroughly inspected for any cracks or defects.

After the boring of the tube has been completed, if the tube is wooded, be sure there is sufficient
clearance at the end of the tube to allow for possible expansion of the wood in the tube. If this
clearance is too small, the expanding wood could break off the retaining rings on the end of the tube

and result in damage to the shaft.

If deemed necessary an alignment check between the center of the bearing and that of the
intermediate shaft can be taken*. Once the tail shaft has been slipped-back in the tube and coupled
to the line shaft, the propeller isready to be refitted on the shaft. At this time, the Superintendent will
personally witness the following: If a new or different propeller is being fitted, witness the fit onto
the tail shaft taper the fit should be at least 80% of contact®. Witness the tightening of the propeller

nut on the shaft. A sharp ring and no further movement of the hub will designate proper tightness. In

“L All wood bearing renewals are to be bored in place for proper clearance and not fitted by machining ashore each
individual wood section unless boring equipment is not available.

*20n VLCC vessels, the propeller is keyless and therefore press fitted on the shaft. Instructions on procedure are aboard
the vessel and should be consulted prior to installing.
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cold weather it may be necessary to apply evenly distributed heat (400 F maximum) to the propeller
hub to assure both proper fit and assist in removing the propeller™. Before fitting of the fair water

cap, verify that the keepers for securing the tail shaft nut have been fitted and properly secured.

Verify that the fair water cap has been properly secured. If awood bushing, ascertain that the bolts at
the outer end of the stern tube are properly secured and wired with a copper or bronze split pin. If a
metal bearing, make sure that the outer sed is tight. Make certain that the rubber ring for holding the
rubber in place is properly secured with copper wire or bronze split pins. Witness the filling of the

fair water cap and all void spacesin the propeller with Rust Ban 326 or, if not available, tallow.

Salt water lines & Sdt water piping is usually of various materials - galvanized steel, black steel,

brass, bronze, and copper. It is used in the sanitary system, the various cooling systems, the fire
fighting system, and in the water cooling lines of the refrigerating system™. Salt water piping is
considered to be low pressure piping with the pressure varying according to use®™. Another use of
salt water is for ballasting. In addition to the regular ballast tanks, many vessels still use the cargo
system for ballasting.

In recent years, specia coatings or anodes have been applied to the ballast tanks, but on occasions of
bad or severe weather, other tanks still have to be used for ballast. If a cargo tank has a specia
coating, the exterior of the cargo piping in that tank will aso be coated. Those tanks which generally
carry clean balast and are not coated or have anodes are susceptible to accelerated corrosion and

should be inspected at each scheduled repair, determining condition of both pipe and steel.

One of the criticd points for inspection by the Repair Superintendent is the suction and discharge
piping from the main circulating pump which should be inspected each dry-docking. These are either
made of copper, or coated steel pipe to prevent gavanic action. If they are steel pipe the coating
should be closely inspected for failure and recoated if required. Coal tar epoxy or a plastic epoxy can
be used if the coating failure is localized and not extensive. If thisis done, the affected area must be

thoroughly cleaned with all loose coating removed.

3 Oxy-acetylene is normally used but care should be taken not to localize overheating which could cause stress cracking
or distortion. If available, steam is an excellent source of heat and is generally preferred over gastorches.

*“ Some newer vessels use fresh water for the sanitary and some cooling water systems.

> Maximum 250 psig on Butterworth System.
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Whenever possible it is recommended that deck fire lines be renewed with galvanized pipe®. It is
also recommended that all copper lines be thoroughly inspected before determining type of repair or
renewal. Frequently, copper pipe can be patched and annealed, or a small section removed affecting

aproper repair at considerably less cost than compl ete renewal .

Electrica systemain genera, electrica repairs/inspection consists principally of the following:
Main/aux. generators. Various motors used for driving the auxiliary machinery. Repars and
adjustments to the starting boxes and controllers of the motors used for driving auxiliary machinery
(often can be completed by ship's electrician). Repairs, adjustments and cleaning to the main
switchboard, circuit breakers, switches, relays, voltage regulators and instruments. Renewal of

electric cables, especially those which are exposed to the weather.

Generators & Because of their importance, generators are opened periodically (at |east every specia
survey) and the various parts noted below are examined for condition and wear. Governors. All
bearings (condition and clearances). All reduction gearing (condition and contect). Trip valve
assembly. The turbine rotor and blading. Interstage seal clearances. The stationary turbine blading.
Inlet steam nozzle valves. The lubricating oil pumps. The condition of the generator rotor or
armature, as to cleanliness or presence of oil. Also, note the condition of the insulation. The

connection of the electric cables to the generator.

The Repair Superintendent must follow-up all repairs to the generators, giving specia attention to
the testing of the units while generating power after the repairs have been completed. During each
scheduled repair the over speed trip and reverse current relay should also be tested on each

generator”’.

Pumps (excluding cargo pumps) & Pumps fal into three general categories - centrifugal, rotary

“® Generally 15% higher cost than black stee!.

T It is recommended that during every scheduled repair period (assuming 2-year cycle) at least one generator rotor
(electrical end) be removed and sent ashore for thorough cleaning, reconditioning of commutator and collector rings (if required), full
inspection of coils, baking and reingating. In addition the stator should be thoroughly cleaned, reinsulated where required and heated
with heating lamps. Consideraion can be given to the other unit depending upon condition found in unit when opened. Caution:
Excessive coats of varnish can result in failure to dissipate heat through the coils resulting in eventua overheating and possible coil
failure
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geared and reciprocating plunger. All three types of pumps can be either steam or motor driven.
Most repairs to pumps can be undertaken by the ship's crew unless major machining or rebuilding is
required. However, a repair to the main circulating pump, which is recommended for inspection at
least every two years, is generally undertaken by the shipyard.

Repair work on pumps, which require removal to shore, should be conducted in the following
manner: The Repair Superintendent will instruct the shop foreman to notify when the pumps have
been opened up. He then examines the various parts and issues extra work orders for any repairs
needed in excess of the origind specifications, or issues cancellations for any work found
unnecessary. He will visit the shop from time to time to check on the progress of the work. When all
repairs have been completed, he will personally witness the shop test of the pumps. The find testing

of the pumps is with ship's power.

Main steam line piping & all piping which is under boiler pressure is considered to be main steam-

line piping. The steam line leading from the boilers to the main turbine is considered the most
important of all main steam lines. Other auxiliary machinery which uses steam at boiler pressureiis:
The Main Generator Turbines. The Main Feed Pumps for pumping water into the boilers. The Main
Cargo Pumps.

The classification societies require that the main steam lines be inspected and tested at least every
four years. The test is normally made at the designed working pressure of the boilers. Frequently a
test or externa inspection is only required -depending upon vessel's age. Preparations for the test,
such as the blanking of the lines and the piping of the pumps for applying the test should have been
included in the repairs specifications prior to the test itself. The Repair Superintendent personally

witnesses this test, along with the classification society’ s representative.

The requirements for the renewa of any section of the main steam lines or high pressure side of the
boiler are rigid, and are as follows. The pipe used must be of a specid steel, meeting the
requirements of the country of registry and the requirements of the classification society. The piping
used must have a stamp showing that it is of a material approved by the classification society. This
stamp will show the letters of the classification society, such as ABS or LR, and will also show the

number of the surveyor witnessing the test. Any welding that is done on steam pipe must be done by
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a certified welder and, when completed, the pipe stress relieved. Welding rods must be of materials
approved by the classification societies. AH welding of main steam pipes must be X-rayed, and the
films examined by the Repair Superintendent and the representative of the classification society.
When all of the welding has been completed, the pipe is then fitted in place and tested to a
hydrostatic pressure of not less than the designed pressure of the boilers. The Repair Superintendent

will personally witness the hydrostatic test, giving special attention to the requirements listed above.

Communication and navigational equipment & All repairs to the communication and navigational

equipment are handled by service companies specializing in electronic gear. Shipyards are not
versed in the technique of repairs to this kind of equipment and are seldom, if ever, called on to find
and rectify operating faults. Such repairs are generally arranged through the agent while in the
shipyard.

The hull &Repairsto the hull normally include any or al of the following categories: Deck houses -
This includes any steel or interior finish repairs needed on the inside or the outside. Anything
mounted on adeck house. All equipment on the decks, except the windlass and mooring
winches, which are considered to be machinery. Any structura part of the vessdl, externa or
interna. All painting and coating. Some hull items have been treated separately below. Any repairs
to items not specifically mentioned are considered to be routine repairs and the procedures for

completing same are left to the judgment of the Repair Superintendent.

Bulkheadsaxthe testing of bulkheads should be witnessed by the Repair Superintendent; however, he
may delegate part of this work to the ship's officers if he so desires. He will endeavor to arrange with
the yard to have all bulkhead tests done during reasonable hours; if possible between 8 A.M. and 9
P.M. If the testing must be done at night, the officer on watch will witness the test. Prior to the start
of testing bulkheads, he will arrange to have a sketch or drawing made of all the cargo tanks. When a
bulkhead has passed the test for tightness, the Repair Superintendent or his delegated representative
will place his initials on the sketch adjacent to the bulkhead which has been tested. This will allow

him to keep track of the progress of the work being done.

When a vessel assigned to specid cargoes, such aslubricating oils, is having its bulkheads tested, he
must witness all of the bulkheads tests and be absolutely sure that each bulkhead is tight or the leak



isdiscovered and repaired properly.

Tanks Bottomsawhen, in the course of his duties, the Repair Superintendent goes into any of the

cargo tanks, he will examine the bottoms of the tank, looking for pitting, welding with excessive
wear, cracks in the welding, etc. When the vessel is for dry-dock specia survey, sometimes the
bottom of the tanks are flooded to a depth of approximately 8 to 15 feet. The Repair Superintendent
will then enter the dry-dock and examine the bottom of the vessel, looking for leaks. Any leaks are
to be made watertight. Leaking rivets can be tightened by caulking; otherwise leaks are repaired by
welding. After atank has been made tight, he will again examine the bottom in way of the tank. This

procedure continues until the entire bottom has been tested.

Safety equipment & There are many different items making up ship's safety equipment. The

separate component parts are discussed below. a.  Lifeboats. Complete procedures concerning the
repair of lifeboats are found below. The Repair Superintendent supervises the repairs to the lifeboats
and checks the equipment in the boats, accompanied by a representative of a classification society.
When lifeboat inspection/repairs are required, it is suggested to strip and ingpect the lifeboat as soon
as possible after arriving in the shipyard. This will allow ample time to cope with extensive repairs,

necessary replacement, etc., if required.

Life Preservers. Life preservers and life rings are checked by a classification society surveyor, who

is usually accompanied by the Chief Officer, and whenever possible, the Repair Superintendent.
Should any of the life preservers or life rings be condemned, it is the Superintendent's responsibility

to arrange for their replacement.

Fire Fighting System (Water) athis system is supplied by water from a pump located in the engine

room with discharge vaves found in various locations. The Repair Superintendent must be assured
that sufficient hose is available to reach al parts of the vessel where a fire could occur. Testing of
the pipe lines in the fire fighting system, as well as testing of all fire hoses, is done in the presence of
the classification society representative, the Repair Superintendent and the Chief Officer, The Repair
Superintendent will issue awork order for replacement of any defective piping and will arrange with
the Company's agent for the replacement of any defective hose. The hose must be of atype approved
by the classification society. Although a standard specification item, the required test is normally
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completed by the ship's crew.

Fire Fighting System (CO2-Gas) & This system is used for fires occurring in the engine room,

boiler room and pump room. The gas is released by means of hand pulls fastened directly to gas
bottles located in the storage room. The checking of the CO2 fire fighting system is to be witnessed
by the Repair Superintendent, accompanied by the classification society representative. The work
done by the yard when necessary will consist of the following: All bottles in which the gas is stored
are weighed and charged to their proper weight. Each bottle is fitted with a tag showing the date of
the examination and the weight of the bottle. The bottles are then properly secured in place. All gas
piping is tested to the required pressure. All copper cable pulls are checked for proper working
condition. In order to accomplish this test, the cables have to be disconnected from the bottle
assemblies. After the test is finished, the Repair Superintendent must personally verify that the

cables have been properly reconnected to the bottle assemblies.

The metal boxes on deck and in the deck houses which house the hand pulls for the cables are
checked to verify that they are in good condition and that all name plates are in place. When all
repairs and adjustments are completed the shipyard or their contractor will issue a certificate
showing the number and weight of each gas bottle in the system. A copy will aso be given to the
Classification Society's representative, who will use this as part basis for issuing a safety certificate.

The Repair Superintendent will include a copy of the certificate as an attachment to hisfinal report.

Fire Fighting System (Steam Smothering) & The steam smothering system is used for smothering
the gases in the cargo tanks whenever a fire occurs anywhere on the vessel®. This smothering
system is aso connected to the pump rooms, al cofferdams, and all paint lockers. Testing of the
steam smothering system is witnessed by the Repair Superintendent, accompanied by the Chief
Officer and the classification society's representative. This system should aso be tested prior to the
vessel's arrival in order to ascertain any extra repair requirements. The steam smothering system is
tested at least every two months by the ship's crew to assure that dl piping and valves are clear of
rust and that the system is in good operating condition.

Fire Fighting System (Foam) & in recent years, the foam fire fighting system has been installed on

“8 On newer vessels adeck foam monitor system is used replacing steam smothering system.
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al new construction, and is also being installed upon vessels adready in existence. This system is
intended to supplement, in most cases, the steam smothering system and in new vessels, it has
replaced the steam smothering system. In case of fire, the foam is spread directly on the upper deck,
forming a blanket. The foam nozzles can aso be directed to place the foam directly into a cargo tank

hatch cover, should it be open.

On vessels fitted with the foam system, the pump rooms are equipped with either water fog nozzles
or CO2 system. The foam system a so extends into the engine room and the paint lockers. The foam
and water fog systems are tested at least annualy, witnessed by the classification society's
representative; every two years accompanied by the Repair Superintendent and the Chief Officer.
Any repairs are made under the supervision of the Repair Superintendent.

The water fog system is tested by putting water under pressure into the pipe line. The foam system is
tested by submitting al lines in this system to the designed water pressure. At this time, al nozzles
in the system are tested individually to assure that al are free of obstructions. To test the foam pump
in the engine room, the water and foam mixture is pumped into the line until the mixture issues from

the nozzle the greatest distance from the water and foam pumps.

Hand Fire Extinguishers & these are located in the engine and boiler rooms, galley and passage--

ways of all deck houses. Recharging of these hand extinguishers is mandatory each year. The two
50-pound CO2 gas hand extinguishers in the engine and boiler rooms are checked in the same
manner as other bottles of CO2. Foam hand extinguishers are emptied and their charge renewed.
Each of these hand extinguishers is fitted with a tag showing the date of the last charge and the
initials of the ship's officer who witnessed the charging.

When the testing and examinations of all fire fighting and safety equipment has been completed, the
classification society's representative will issue a safety certificate. This certificate is retained aboard
ship in custody of the Master. A copy of the certificate should be forwarded by-the Repair
Superintendent to New York as an attachment to his fina report. He should aso witness issuance of

this certificate and &l other certificates to the Master assuring they arein order.

LNG vessels & When inspecting tanks on LNG vessels the following should be noted: Check the
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"toe brackets1 of transverse bottom floor structures. Ingpect al piping brackets (fixed type, swivel
type and sliding type) for possible malfunctions/fractures. This aso appliesin area of the interbarrier
trunk. Always check that spray nozzles are free. When testing is absolutely sure that dry air (no
moisture) is used. It is recommended to use compressed air supplied from the ship's actuator or
instrument control compressor where a Hankinson type refrig filter is used. Check the corners of the
horizontal ties for cracks. All welding in cargo tanks must be completed by qualified welders
certified by ABS, RINA or equivdent. Avoid tack welding on any area of the primary barrier. If a
bracket or any other welding is undertaken on the primary barrier, exercise extreme care to avoid

burns, undercutting, gouging or poor quality welding.

Boiler cleaning & Although the contents below primarily pertain to cleaning B & W boilers (non

membrane type) by the crew, this information can also be utilized for external cleaning of this type
boiler while in the shipyard. Rather than using the boiler feed pumps (unless supervised by one
Engineering Officer), the shipyard should supply a high pressure water system for cleaning. It has
been noted that even after the most stringent boiler cleaning, pockets of ash still remain in the
generator tube bank. These deposits are not readily visible and it has been found that blockage
occurs in approximately one-third to two-thirds the height of the generating bank and between tube
rows 6 to 12. Continued restriction would be detrimental to combustion, resulting in reduced safety

and overall plant efficiency.

The obstruction, generally composed of ash deposits, may be effectively removed by spreading the
tubes in such a manner asto allow the insertion of awater lance. Normally, the gas passage between
the tubes is 3/8" wide and may be increased to 7/8" by insertion of tapered slices, dimensions as per
sketch, and rotating the tool through 90 degrees. Although tapered slices noted in the sketch have
proved successful, the sizes can be altered as required.

Details of the water lance are shown in the sketch, and for washing of the generating tubes, this
should be connected to a heavy duty 3/4" bare hose of high pressure fittings using the boiler filling
pump to supply the washing water. A suitable shut-off valve should be fitted to the lance. During the
actual washing procedure, the pump relief valve must be adjusted to within the safe working
pressure of the equipment being used. This should be brought back to its original setting on
completion.
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The slice and water lance may be constructed on board and if not readily at hand suitable material
should be obtained through the normal channels. The dimensions of the equipment required for the
cleaning operation will vary dependent on the class of vessel, therefore, using the sketch as the basic
design the actual dimensions required should first be checked before the fabrication of these items.
As previoudly stated, the ash deposits in this particular area of the generating tube bank are not
readily visible and an inspection should be carried out at the first available opportunity.

Procedures and repair methods during repairs & Various Type Repair Problems Encountered and
Methods of Repair. HULL. Propeller (in place) & Cavitations, erosion or nicks on trailing blade
edges (1-2) inches can be removed by grinding, removing all sharp edges maintaining soft reverse
curvature condition. Deeper erosion can be removed, however, a qudified firm, such as Lips, should
be consulted before such work is undertaken and approva from New York office obtained.
Cavitated /eroded areas on the flat section of blades could be cleaned and filled with epoxy in areas
asmuchas(l - 172)inches deep depending upon thickness of blade in that location. However, the
area should be ground out and thoroughly cleaned before applying epoxy. The repair can aso be
made by grinding out the entire eroded area to a smooth finish eliminating all sharp edges and
rounding off the outside edges to form a "disned out" configuration. With a smooth finish
erosion is somewhat curtailed. If the eroded area is extremely deep, it may be necessary to remove to

shop and build up by welding (consult qualified firm if required).

"Cold straightening” (temperatures below 400°F) by means of dynamic loads can be used when
only making minor straightening repairs at the tips or thin edges of the blades. Minor defects of 3mm
or less should be left undisturbed. If required, a hammer can be used for such a repair, however, a
pad or set hammer should be used to assure that the hammer does not strike the blade directly
causing deep dents which would require grinding out and further loss of metal. Propellers made of
Mn bronze or Ni Mn bronze require stress relieving of 600 - 800°F. For local stress relief of minor
repairs the treatment should consist of gradua spreading and maintaining of dent by means of soft
gas torches in the repaired areas so that the stress relief temperature exceeds through the entire
thickness for a distance of about 300 mm on al sides of the repaired area, and atemperature gradient
of about 100°F per 300 mm or 1 foot is maintained. When completed, a mat of suitable material,

such as asbestos, should be laid over the heated blade in order to ensure that it cools slowly and
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uniformly®.
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Propellers (in shop)™ & Deep Cavitation /Erosion Area must be thoroughly ground out and filled by

appropriate welding. Metal arc welding is satisfactory for al repairs on al types of propeller
utilizing the proper rod. Gas type welding is preferred on Mn bronze and Ni Mn bronze propellers
out it should be limited to repairs on the edges of the outer one-third of the propeller radius and, in
general, to sections under 32 mm thick™. Welding also requires pre-heating and stress relieving for
this type propeller®’. Welding should be interrupted at intervals to avoid excessive build-up of heat
and possible distortions. The filled areas are to be ground down to fair them in place with the rest of
the blade™.

Cracksax All cracks should have their ends drilled and should be chiseled or ground out to sound
metal so that a double-V seam can be welded (see 2 Figures). The cracks should be welded and
finished off as described in above™. If this type material propeller is required for repair, a suitable

repairer in Hamburg, Germany or elsewhere should be contacted™.

Hot Straightening by means of dynamic loads can be made for all major straightening repairs. The
portion of the propeller which is being straightened should be kept within the recommended
temperature range during the course of the repair by means of soft gas torches supplemented when
necessary with heat from moving oxy-acetylene torches. A generous area surrounding the section to
be straightened should be heated through its entire thickness to the required temperature (Table
I1). Afterthe straightening operation has been completed the propeller can be slowly cooled to

room temperature as noted above.

Stress relief is required with Mn bronze and Ni Mn bronze propellers and should be undertaken as

“* No weding is to be done on the propdler while in place.
% All major propeller repairs and welding should be done by areputable firm.

> No arc type welding should be permitted on this type propeller unless prior approval from Head office.
%2 Seetable| for particulars regarding different alloy propellers and the recommended welding processes.
%% No soft solders or silver solders are to be alowed on any propeller repair.

% Preheating is generally required for all propeller welding repairs with the exception of materia called "ALCUNIC",
which isused for some propellers manufactured by Theodor Zeise. For these propellers ail arc welding should be done
using awelding rod specially developed for this purpose.

*® The material is basicaly anickel-aluminum bronze aloy.
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soon as possible after completion of the straightening operation. After the blade has cooled, it is
desirable to check the pitch of the propeller. If the straightening operation was required near the root
sections, the hub bore could have been distorted. The propeller should then be fitted to the shaft with
scraping of the hub as necessary to correct same, assuring a proper fit. Note: when stress relieving,

adequate support should be provided to eliminate possible distortions.

The Rudder& All cracks in rudder plates should be drilled at each end and properly veed-out before
re-welding. Any cracks in the framing should be veed-out to sound metal, area preheated and re-
welded. Each pass of weld should be caulked prior to the next pass and then ground smooth upon
completion. If any welding is eroded it should be veed-out and repaired as above. If aplate is found
in very poor condition it can be either renewed or doubled depending upon extent. However, if
extensive welding is required, care should be taken not to cause any distortion. If numerous plate
repairs are required it may be advisable to remove the rudder ashore. Alignment must then check

upon completion of repair.
Eroded areas in plates can be filled by welding or doubled with weaving plate if extensive erosion.
Epoxy can aso be used in certain areas, especialy on erosion in way of the stern framing. It is

imperative the affected areais thoroughly cleaned before applying the epoxy®.

Stern tube bearings& a. In white metal oil type bearing, the inner and outer liners in way of the seals

can generaly be machined (3-4 mm) before renewal is required. Machining depends upon extent of

pitting and grooving®’. Other repairs are discussed below.

Rivets & All rivets leaking and/or in poor condition must be repaired. The following are certain
suggestions: Rivets leaking with some metal remaining in the head can be caulked. If the head is
badly wasted away, the rivet can be welded. Prior to and after welding, the rivet should be caulked.
In addition, al rivets in the immediate vicinity of welding should aso be caulked. Another
acceptable method of repair for wasted rivets, especialy for a wasted group in one area, is to sand
sweep and coat with an epoxy (non corrosive type). This can aso be gpplied over a group of welded

% All above-mentioned repairs must bein agreement with the Classification Society.
" Sedl's should always be renewed.
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rivets to protect both from wastage and accelerated corrosion. If epoxy is used, the surface has to be

very clean and sand sweeping is recommended.

Rivet can be renewed if badly wasted. If renewed, the area where the rivet was burned out,
especialy in way of where the head rests againg the shell plate, should be ingpected and ground
smooth, if necessary, prior to removal. Often, it is necessary to "ream out" the area for installation of
a larger size rivet. Leaking lapping plate seams must aso be caulked tight. If the seam is badly
wasted it can be built up by welding and caulked™,

Sea chests & It is most important that the sea chest be thoroughly cleaned before gpplying epoxy.
Any heavy corrosion can be built up by using a non-corrosive epoxy™. Side shell/bottom plates
(genera rules for plate renewas) & Depth, type of indent and location is important in determining
plate renewal requirements. If an indent is sharp and at least equal to 12-15 mm deep, it generaly
will require renewal, especially in the mid-body area and below the waterline. If an indent is gradual
and does not disturb internas it should not require renewal. If an indent is gradua and
corresponding internas require renewal, the plate can often be faired rather than renewed, especially
if the indent does not exceed (1-P/2) times the thickness of the plate.

If the indent is in way of a seam or butt, then fairing can be made by releasing the seam and/or butt,
fairing, and then re-welding. This often will allow an indent of P/2 time's plate thickness or slightly
more to be faired in place™. Indents are only required to be repaired on Specia Surveys unless they
are of a critical nature®. When repairing damaged plate, keep in mind: Fairing in place averages
about (1/2) the cost of a new plate and does not gppreciably weaken the plate. New butts and,
occasionally, new seams can be made eliminating the renewal of an entire plate. If the plate area
affected is 70% or less a new butt can be made which allows part of the old plate to remain. If 75%
or more of the plate is affected, then the entire plate should be renewed. Sometimes a section of the

plate can be renewed, pan of it faired in place, and the remaining good section left intact®.

% The immediate adjacent area on both sides of the welding should also be caulked. All above repairs should be in
agreement with the Classification Society representative.
% Again, the areamust be very clean before applying the epoxy — a portable sand sweeper can be used.

% Fairing plates without rel easing becomes difficult with platesin excess of (28-30 mm) thickness.
® Plate is leaking or indent is very sharp, deep and below waterline, etc.
%2 This depends on size of plate, extent renewal, etc., determining cost of this repair vs. complete renewal.
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The renewed plate should be inspected prior to initial welding, assuring that slag has been removed
and the two plates butting against each other have been beveled, forming a good 45° view on both
sides, allowing good welding penetration. In addition, no large gaps (7 or more mm) should be
allowed without installing a backing piece of steel in the gap. Once the welding is completed against

the backing strip, it should be removed and cleaned out from the other side prior to welding.

After welding, the plate is again inspected on both sides to check for defective welding, sections not
completed, poor quality, proper penetration cracks, etc. The welding should be butt welded in layers
with the final weld a covering bead. Make sure the shipyard inspection staff has approved their
ingpection prior to the Repair Superintendents so that valuable time isn't lost. The Classification
Surveyor requires inspection of al above-mentioned work and quite often will agree to divide such
ingpection between himself and the Repair Superintendent. However, it is a good policy to inspect

one typica areatogether assuring agreement regarding procedure and requirements.

During the final inspections, be sure that all plate penetrations made by striking the welding rod or
arr arching torch on the flat section of the plate, generally near the welded area, are filled with
welding and ground smooth. If the outside of plates are to be coated with RB191, this can be done
prior to instalation, and then finished in way of the welds after installation. g. Keep in mind that
cost of steel renewa depends upon amount of steel, amount in one area and shape of plates. Flat
plates are less expensive than shaped. In addition, a reduction in price per pound should be possible
if 2-3 adjacent flat plates are renewed. Generally, staging is included in the price per pound but, if
not, the shipyard will charge 15% of plate cost for same. All riveted plates are normally 15% more
than the entire welded plates®.

Bulkheads/internals & Most failures occur in tanks which are used for permanent ballast or clean

ballast resulting in accelerated corrosion. The bulkheads "work" with resultant cracks in way of the
transverse of longitudinal stiffeners most often within the number three and four strakes. Doublers of
3/8" thick can be instaled for an effective repair for most type cracks and with cracks as mentioned

above along 8 to 10" wide doublers can be used. Prior to installing al doublers, the crack must be

& All above-mentioned steel repairs are only used as guide lines. All these repairs are normally acceptable to the
Classification Society;, however, in each instance their representative should be in agreement.
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drilled at each end, "veed-out", or preferably” burned out completely.

The doublers are then welded in place with the crack "back welded" to the doublers from the other
side, completely sealing the affected area. Welding a crack without doublers is not an effective
repair and should not be used unless the crack is vertica and located in the corner between the
transverse and longitudinal bulkheads™. If cracks are developing because of localized plate wastage
in asmall areait may be more economical to install an insert in way of this wasted area. If cracks are
extensive on one plate and the plate is found thin by drilling or gauging, it may be more economical

to renew the plate™.

Other type failures are noted around the through brackets located in the tenk corners. Often stress
concentrationsoccur inthis arearesulting in affected plate wasting and cracking. To stop this type
leak, the most effective repair is installation of "horse shoe" type doublers generally 3/8" thick. This
type of repair causes any stressto form around the doublers, aleviating concentrated stresses
and resulting in along term repair. The crack on the end of the through bracket could also be "veed
or burned out" and re-welded on both sides at a cost of approximately (Vi) of that for the horse shoe
doublers depending upon staging. However, this type repar often fails in a short time. Such
conditions as the thickness of bulkhead, type of cargo carried, cost of doublers vs. welding, what
tanks cargoes are normally segregated, etc., must be considered to determine the best type of repair.
Considering that expensive staging is normally required for such repairs, it is often most economical
to install the doublers.

Although there are various type interna repairs, depending upon vessel, many are aresult of unusua
stresses, sometimes combined with wasted metal which creates a failure. Depending upon steel con-
dition, most of this type failure can be "veed or burned out" and re-welded. Occasionally, asection
around the defective areawill require "cropping out” and insertion of a new section. If avertica
crack develops from the top alongitudinal face plate to a"lightening hole" and requires renewal, it
is recommended to renew without replacing the "lightening hole". The end of the face plate,
where stresses are concentrated and the crack begins, should always contain a rounded rather than

sgquare end which often is the cause of such cracks.

% n al cases the crack should be drilled a each end for stoppage.
% Depends upon what type of cargo is carried and overall condition of plate.
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Where shell longitudinal pass through webs, often cracks are noted on the web protruding from the
corner edge of the longitudinal. Providing the crack is only 2 inches or less and the vessel construc-
tion is not of reduced scantling, a small oval type section can be burned out removing the crack. If
the crack is too long or vessel construction is of reduced scantling the crack should be "veed out”,
stopped and adoubling plate installed.

Frequently, bulkhead leaks are noted where centerline longitudinal or transverse webs meet the
bulkhead in way of the top of these webs. A repair can be made by either "veeding out" and re-
welding or cropping out a section of the web in way of the bulkhead crack® and installing a 3/s thick
face plate against the bulkhead. The second method is most effective acting in a similar manner as a
horse shoe doublers.®” Conditions noted above must be considered for each individual decision®.

The machinery & In addition to a normal repair as per respective instruction books and assuring
proper clearances, bearing conditions, etc., the following is additional information for assisting in
various machinery repairs®: Windlass (Reciprocating Type). Crankshaft slippers can generaly be
reversed or machined if required and no spares available. Guide rods, where installed, can be
reversed if required. Reversing and/or throttle valves which are steam cut can be "bored out" and a
bushing installed for proper valve piston clearances. Cargo Pumps. Make sure gasket is correctly cut
and covering casing face between stages and area near seals. Mechanical seas must be installed on
correct pump end according to the sea spring (right hand or left hand) in relationship to direction of
shaft rotation. With rotor secured on either end check to assure that rotor is properly aigned in

relationship to the casing rings (use feeler gauges to check both sides and bottom).

Vibrations often are a result of misalignment therefore make sure alignment between gear outlet and
pump end are correct (remove jackshaft). If turbine is opened, alignment between turbine and gears
should also be correct. Allow about 0.003-0.005 inch low for turbine growth. If clearance is too high

between wearing rings and casing rings, with spares not available, it is recommended to install

% Normally 4-5 inches down.
" The crack must be "veed out" and re-welded to the face plate from the other side.
®The Classification Society representative should be in agreement of all mentioned repairs.

% This information does not include al methods or types of repair and is only to be considered as a supplement for
various machinery repairs.
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either oversized wearing rings (skim the casing ring as required) or machine new casing rings. Itis
not recommended to install inserts in way of the casing rings. The cargo pump turbine over speed

trip should either be tested or checked assuring that it is free and properly trips.

Main Stripping Pumps (Other steam reciprocating type machinery). If the liquid vave seats are

required to be machined; the "spider" area should be machined about 1/32 in. lower than the outer
seat surface. If the D valves are steam cut or show signs of leaking (black marking over the areq) the
valves should be skim machined and then "lapped in" with the seat until a complete seating surface
iS obtained.

Boilers. When boiler floors are renewed be sure that expansion is allowed at each end by installing
sections of cardboard or equivaent which will burn away. When the front wall refractory is renewed
expansion should aso be alowed. In addition, be sure sufficient anchor bolts are installed. On
membrane type boilers, tube repairs can be completed per Attachment Il at the end of this section.
Although this attachment designates an emergency repair, the same repair is made in the shipyard,
except with a competent welder the ends could be butted together and welded rather than using a

deeve.

When renewing super heater tubes, after the old tube is machined out and header "dressed", the new
tube is installed, expanded, welded and then lightly re-expanded. The initid expansion should be
very tight before sea welding. Seal welding should always be in the upper direction and the bead not
too heavy. Tube ends should be machined off flush with the header before welding. On most B&W
type boilers (except membrane type) there is an air passage (4" - 6" gap) between the lower super
heater baffle and the furnace floor. This gap should be left open since it assists in keeping the lower

area of super heater and generating tubes clean.

Whenever Edwards type boiler valves are opened the bonnet pressure seal ring should always be
renewed. The landings in w3.y~of the sed ring should be thoroughly cleaned before re-installing™.
If the front inner wall casing is distorted, generally it is not necessary to renew upper wall area but

only in way of the burner throats assuring a tight register fit. New brick can be installed in way of

" Be sure the Chief Engineer has sufficient spares prior to entering the shipyard.
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the upper front wall even with a distorted plate assuming it is not extreme or burned through. If hand
hole seats require grinding due to steam cut, the landing width should not be ground below (5/16-
3/8) of an inch. It generaly is recommended to build up steam cuts by welding and then grind
smooth assuring good seat contact.

Generators & If turbine rotor is inspected sound the blades and shrouding in order to determine that
both are tight. In addition, check all blades for any possible cracks. Rotor journasin way of bearings
and carbon seal rings that are dlightly scored can often be stoned smooth. Machining should only be
completed if the areais in poor condition. If the blades are found dirty with scale, the rotor should be
sent ashore and fly-ash blasted. If thisis required the rotor must then be balanced. If new bearings
are installed rotor alignment must be closely checked to be sure it is correct™. The bearings should
be scraped to obtain good even contact and proper clearance. If new couplings are installed, the rotor
and pinion with the new coupling haves should be balanced. Interstage seas in turbine casings
should be checked to be sure they are free and that spring tension is correct. Occasionally, springs
reguire renewal because of breakage or loss of spring tension. Interstage seal clearances dso  must

be measured and clearances not allowed being excessive.

Make sure al oil passages, gear casing and main sump are clean before re-instaling. This aso
appliesto feed pump, cargo pumps, main engines, etc. h. Make sure all insulation pieces are properly

cleaned and reinstalled in way of electrical end bearings.

Feed Pumps. When re-installing rotating elements is sure impellers are properly centered and that
wearing/casing ring clearances are correct. Gasket must be correctly cut covering casing face
between stages and area near seals. The gasket thickness; s important on most pumps and should be

checked assuring correctness. Rotor must be properly aligned in relation to casing rings™.

Pump/turbine alignment must be correct. Allow (.003-.005) inches for turbine growth, unless
otherwise stipulated by the manufacturer. After testing and still in hot condition the coupling can be
opened and alignment again checked to assure sufficient growth alowance. Make sure the rotor has

been dynamically balanced including the pump coupling half. The casing foundation bolts™ should

™ Make sure bridge gauge readings are correct.
2 Use feeler gauges to check both sides and bottom.
"3 Generally after end.
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be free s0 that casing is free for expansion. Normally no dowe pins are to be instaled on the
opposite end of the coupling. The coupling end should contain dowel pins and these should be
checked.

Rotating element securing nuts on each end should be tightly secured and not "backed off for fear of
shaft distortion. When the nuts are secured the rotor should be on veed blocks and impeller
straightness checked to be sure there is no shaft distortion (especialy two stage types). It is possible
to be too tight; however, normally shaft distortion is caused by extraneous condition such as dirt or
metal particles between face edges, etc. Do not allow nuts to be slack or slightly more than hand
tight.

As with all pumps, direction of rotation is important and should be checked to assure correct in
relation to the impellers, feed pump turbine should be checked for nozzle condition, indication of

"blow by" around blades and blade condition.

Main Circulating Pump. When new couplings are installed the rotor should be balanced. If there are

signs of erosion between casing and wearing rings then renew same. It is important this clearance is
not excessive which results in inefficient condenser operation. Generally after two years of operation
the above clearance is found to be 'excessive!’ |f the casing or impeller-coating is damaged the area
should be thoroughly clean and appropriate epoxy reapplied. If the impeller coating requires
complete renewal or it is planned to initially coat an impeller, it should be first sand swept, then oven
baked before applying the epoxy. When completed, the rotor should then be balanced (applies to all

salt water service rotors which are coated).

Condenser. Condenser water boxes should be thoroughly cleaned before applying epoxy. Any deep
erosion can be repaired by applying a non-corrosive epoxy. When cleaning condenser be sure the
inlet pipe is either covered or thoroughly cleaned later since shells, barnacles, etc., which drop or
remain in this area will again plug the condenser when the unit is put in operation. Before applying

debecote the inlet tube areas should be thoroughly cleaned.

If excessive erosion is noted in way of the inlet tubes and respective tube sheets an epoxy can be
used to coat this area and curtail further wastage. If available, plastic tube inserts can be ingtalled
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protecting the affected area. These inserts are the best available repair method and generally should

eliminate or prolong expensive tube renewals.

Main Engine (Turbine). Most items listed for main generators aso apply for main engines (turbines).
Bearing conditions, clearances and proper bridge gauge readings are critical. When taking bridge
gauges be sure the bearing and bridge gauge faces are clean. Also be sure the bridge gauge is tightly
in place. All bladings should be closely checked. If scale is on the blades it can be fly-ash blasted

and balanced. Be sure al interstage seals are free and have proper spring tension.

If new seds are not available and the interstage sea clearances are excessive the following type
repairs can be completed: Measure each sea clearance independently and machine the seal segment
shoulders accordingly to allow the segments to drop closer to the shaft. Make sure the springs are in
good condition and that tension is correct. After the shoulders are machined re-install and again take
independent clearances. Dress each seal accordingly to maintain original clearance. Make sure sed

ends are properly sharpened.

If a new bearing is installed be sure contact, clearance, bridge gauge reading and aignment are
correct. Alignment between turbine and pinion must be correct. However, as long as the turbine is
low the alignment tolerances can be slightly exceeded, if necessary, since the flexible coupling will
absorb the exceeded tolerances within reason. If there is any doubt the manufacturer should be
consulted. Do not take these readings while in dry dock and be sure the condenser level is normal
both for salt and distillate water side. h. All rough edges or scored areas of the flexible coupling

should be dressed and made smooth. Excessive scoring and high clearance will require renewal.

When renewing a flexible coupling complete the following: Be sure the coupling bolts are originally
oversized and a matched set. (Market accordingly). Ream out the coupling bolt holes and machine
the bolts accordingly to assure a snug fit throughout the hole. Balance the pinion with the coupling
half. Balance the rotor with the new coupling half. Although it is good practice, it is not asolutely
necessary to balance the L..P Rotor™,

" Depends upon circumstances such as fly-ash blasting and otherwise balancing etc.
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Main Engines (Diesels) & For B& W type engines the exhaust valve stems are best reconditioned by

B&W or a specidty shop as there are very few shipyards qualified to build up and machine the
stellite facing on valve stem ends and seats. This also applies to the hard facing on the rocker arms.
Working rocker arms should be examined for flat spots on the contact faces and all valve stems and

push rod ends examined for indents or wear which would interfere with the sliding contact.

Turbo charger motors are best cleaned by soaking in hot fresh water followed ‘15y" thorough hosing
with hot fresh water or steam cleaning machine to remove any remaining loose deposits. Nozzle
rings are cleaned in the same manner paying particular attention that al deposits are cleaned from
the ends of the individual vanes or segments so as to allow for expansion. Gratings on turbocharger
gas inlet are dso cleaned as above and broken piston ring traps should be checked for ring-ends

indicating broken rings in the cylinders connected to the turbocharger.

When pressure testing for leaks on turbocharger air coolers the pressure should be maintained an
hour or more. All thru-bolts should be tightened in the exact sequence and pressures as
recommended in the engine instructions. Care should be taken that the nuts are properly lubricated
and free on the threads and that contact faces are clean. Hydraulic tightening is preferred on all studs
and bolts where provided. Where not provided, tightening angles as specified in engine instructions
should be strictly observed.

When cdlibrating cylinder liners the micrometer should always be checked with the standard
provided as part of the engine tools. Micrometer and standard should be as near to liner temperature
as possible. All shoulders in the liners due to ring wear should be ground out and smoothed.
Scavenge ports should be ground to the correct radius. Oil ways should be re-cut if required and/or
ground to the correct radius. Shiny streaks, especially in way of lubricator holes should be roughed

up as these will interfere with piston-rings re-seating.

Cracked piston crowns should be returned a manufacturer or a specialty shop for reconditioning.
Pistons should be periodicaly disassembled to clean and check the cooling spaces. Piston crown
to piston rod contact faces should be examined for fretting and signs of leakage and machined if
required. Ring grooves should be examined for cracks and calibrated for wear. Wear rings, where

fitted, should be tight - loose rings may be re-caulked if only slight movement is noted or best

70



renewed. Assembled pistons should be air pressure tested while submerged or a soap solution used

on all joints around studs/bolts, nuts and ring grooves.

The fresh water cooling system should be recharged and a degreaser added to the water. This
mixture should be circulated through the fresh water side of the engine at about 175 F for 24 hours.
The system then is dumped, flushed and recharged with Kutwell added. Vibration when testing or
noting the operation of rotating type machinery (centrifugal pumps or turbines) vibration and extent
of vibration is the primary indicator of overal equipment condition. Vibrations are most often
caused by; excessively worn bearings or misalignment. These two conditions should be checked first
and if found unacceptable it can generally be assumed that rotor unbalance is the cause of vibration.
Damaged bearings, especially when noted to be "pounded out" or worn unevenly, normally indicates
an unbalance condition”. With turbine/gear units the extent of vibration frequency will generally

indicate if the vibration is located in the turbine area”® or pump area’”.

Another method used to assist in identifying the area which is causing vibration without opening the
machinery is as follows: Disconnect the couplings and check for misalignment. If misalignment is
correct the prime mover can then be operated in the normal RPM range and in this manner, either

eliminated or identified as the cause of the previously noted vibration, depending upon the results’®,

Miscellaneous & For al machinery repairs the Repair Superintendent or appointed representative

should always witness the following: All rotors baancing, Final installation, condition, alignment
and clearances before unit" is closed. After arepair is completed the unit should be checked that it is
free for rotation and where feasible rotated by hand assuring same. If a steam turbine or a hot or cold
pumped fluid isinvolved the following coupling misalignment guides can be utilized if the manufac-
turer does not include same in the ingtruction: Maximum angular misalignment of coupling faces -
.002"-.003" (.05mm-.075mm), Maximum horizontal offset - .003" (.075mm). For a general rule
regarding sleeve bearings with no recommended clearances designated by the manufacturer,
clearances of (.002-.003") per inch thickness of shaft can normally be used to establish a proper

™ Easily noted in centrifugal pumps and forced draft fans.

"® High speed/high frequency.

" Low speed/low frequency.

8 |f excessive vibration was originally noted care should be taken that this procedure does not cause further damage.
Damage reduction gears or gear misalignment (noted by poor tooth contact) can also be a cause of vibration. However,
this condition generally isidentifiable since it normally is accompanied by gear noise.
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clearance. Whenever renewing bearings, be sure that the bearing sides are sufficiently relieved by
scrapping. Whenever high pressure piping is welded the section should be properly stress relieved
and tested.

LNG vessels & If a crack is noted near the horizontd tie corners in way of the scallop hole, the
following type repair is recommended: Drill a50mm hole at the end of the crack and grind away all
material from the hole to the bulkhead, but do not remove or touch any materia on the bulkhead.
The 50mm hole will than gppear ovalized and provide a definite "stop gap". If a qualified welder is
available the remaining area of crack can be slightly ground out and re-welded. However, thisis not
necessary and the crack can remain if desired. It is important that the crack is arrested and will not
expand. 2. If a pipe bracket is loose and requires re-welding it is sometimes advantageous to
relocate the bracket so that further weakening of the bulkhead is eiminated in way of the origina
location. 3. Cleaning of cargo tanks can be accomplished by a vacuum cleaner. This method has so

far proven to be the most reliable.

VL CC vessels & The Dry-docking plans must be closely followed especially on the Y Maaysiaand
X Norway companies which contain a centerline cargo duct and no centerline girder. In order to
check the clearance on the rudder stock specia packing rings must be lowered. According to the
manufacturer, the rudder stock must be removed in order to replace these rings since they are
continuous and should not be cut. On the main boiler rotary ar heaters, the following should be
ingpected each repair period: Upper and lower radiad and circumferential sealing strips. Lower
bearing and sed. On main boilers care should be taken that all casing leaks, especidly in way of

super heater tube penetration through inner walls into headers, are eliminated.

Temporary membrane tube repair (Using Fillet Welded Insert)& When a Class ‘A" welder is not

available to carry out the butt weld membrane tube insert repair either at seaor in aport, atemporary
repair can be made using down hand electric welding to produce fillet welds on sleeves as shown
below: Procedure: Erect scaffolding when necessary in furnace. Remove Veneer casing where
necessary. Mark off the length of damaged tube to be removed. Drill 3/8" die holesin membrane fins
a one side of mark at top and bottom of the part of tube being removed {at 'A'}. Then drill 2-3/8"
dia holes 2" above top mark and 1" below bottom mark on both sides of part of tube being removed.
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With the reciprocating saw provided and fitted with a narrow blade cut down middle of membrane

fins at each sde of the tube, care being taken to keep the cut in the centre of the fins.

~ Damaged tube & Saw horizontally through the tube where marked at
4 top and bottom keeping as level as possible. Remove tube with the
membrane fin attached. Remove membrane fin from both sides of tube
and one side of adjacent fin 2 "above cut and" below at top and 2" and
1" at the bottom. File exposed ends of tube where the membrane fin was
cut off so that it is made flush with the tube. Clean

up tube ends with emery cloth until the first %" is bright; measure
distance between tube ends.

Temporary membrane tube repair & Using a length of spare finned tube remove fins from either
side for V/y" a one end and 2" at the other file root flush and clean ends with emery cloth. Weld
sleeve at 1 with tube 3/8" inside cut insert to just under the dimension obtained above measuring

from edge of sleeve. (L).

Slip ring on bottom end of existing tube. Secure __
for welding 1/2"-9/16" below edge. Weld at 2 as ‘

follows: Weld in groove with 1 run using \g

Babcock V type electrode using 80 volts 75 amps.

Put insert in position with loose sleeve on it and secure leaving
approximately 1/8" gap top and bottom. Let bottom sleeve rest on
weld 2 on ring. Weld at 3 as follows: Weld one run on root of
sleeve and ring weld. Complete one further run between ring and
sleeve. Weld at 4 with one run as above. Finaly weld at 5.
Hydraulically test boiler. If necessary cut out weld at any leak, re-
weld and re-test.
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When satisfactory the membrane fins and Gaps
to be made gas tight by applying a Thick coat of Belzoni plastic metd
down The length of the butting membrane fins, especialy between the
edges. Cut 3/8" wide M.S. seding strip to required length and press
strip hard into plastic. Plug weld strip as shown on fig.5, from the
casing side, then fill up al the gaps from the furnace side with plastic
metal. Allow to air set, then light up boiler slowly to bake out. Replace
veneer casing. Sealing Strip. The temporary membrane tube repair
described above was devised by Babcock & Wilcox (Operations) Ltd
(British Patent Pending).
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CHAPTER 3: OFFICE/VESSEL ADMINISTRATIVE PROCEDURES FOR REPAIRS-
Preparations for Repairs

Here | outline the administrative requirements necessary to assist in preparing and completing repair
specifications, guarantee repairs, expense accounts, etc. This includes: explanation of Ship's Ledger
and Classification Record Book; repair forms forwarded from the vessel and procedure of handling

same; procurement of spare parts and material and a complete listing of repair codes.

Ship's Ledger - The ledger is a multipurpose record used in conducting all vessel repair business.
There is a separate ledger for each vessel consisting of the following: Permanent information, such
as specifications, where built, classfication, etc. Historical repair informetion, summarized so that a
quick, concise, picture of past repairs is available™. Current repair requirements - consist basically of
repair requirements submitted by the vessel, plus any recommendations generated by New Y ork
personnel. Future repair requirements - consists of items of a deferrable nature that need not be clone

during the next repair period, but must be accomplished at some future date.

Copy of Superintendent's repair report from the previous shipyard repair. This report also includes
possible recommendations for future repairs. Classification society reports accumulated from the
previous shipyard period. Open insurance claims (Notes of Protest) and respective insurance

numbers.

Classification Record Book - This book contains an updated listing of all classification society

survey requirements and expiration dates of the respective survey for each vessel. The
Superintendent is to consult this book prior to completing both the repair specifications and
undertaking the shipyard repair work in order to stay abreast of al survey requirements and assure

their completion before the respective expiration date.

Vessel's repair manual-Section VIII Part 1- C- Monthly Condition Reports - These reports are

forwarded from the ship at the end of each month. The report should include all noted deficiencies
aboard the vessel with a plan of action indicated. If the deficiency requires shipyard repairs, it

" Details of prior repairs are available in the "Historical Repair File" maintained for each vessel.
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should appropriately be indicated by the originator. The Head office is then to review same and if in
agreement, extract the required repair item and insert in the vessel's repair ledger. This information is

then to be used for preparing repair specifications™.

Required Repair Forms - These forms are used to list in detail all items required for shipyard repair.

If an item can be completed by the crew it should not be listed but maintained in the Captain's or
Chief Engineer’s file until the work has been completed. All items should be written in detail
including accurate sizes, work required, necessary removals, etc., in order that an effective repair
specification item can be written without further investigation. These repair requirements are to be
issued in anumerical sequence determined by the individual vessel. A separate repair requirement is
to beissued for each item. This would normally constitute a unit, such as a pump, etc.

If parts or material are involved, al available details should be mentioned, such as nameplate data,
plans by number and parts number. If the necessary spare parts are not aboard the vessel, then a
spare parts requisition should be forwarded to Head office referring to the particular repair
requirement. These repair requirements are completed in four copies; the origina white and yellow
copies remain in the ship's file and the two pink copies are forwarded to the Head office. The pink
copies are then reviewed by office personnel and if in agreement both copies are then inserted in the
ledger for the Repair Superintendent to use when completing a repair specification. During the repair
period one pink copy is given to the Repair Superintendent and the other remains in the ledger. The
Superintendent is to indicate on his copy what action was completed in the shipyard and note the
extent of completion of the said repair. After the repair period the corresponding pink sheet in the
ledger of each completed item should then be removed from the ledger and discarded.

Spare Parts and Materia-Whenever writing specifications or issuing work orders which involve
gpare parts or materias, the Repair Superintendent must decide which of three supply sources is
most advantageous. These sources are: - Ship’s inventory - Company purchase (procured through the
Head office and delivered to the ship or repair site). - Vendor (most often a repair yard, service
contractor or ship's chandler).

8 Only items required for future shipyard repairs should be extracted and inserted in the ledger. Other items should be
handled as required - generaly through direct communication with the vessel regarding required action.
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First consideration should be given to withdrawals from the ship's inventory. If not in stock the ship
should be instructed to requisition from the New Y ork office since experience has proven thisis the
least expensive method of procurement. If time or conditions do not permit using Company sources,
pans and materials must be furnished by the repair yard.

Before making his decision the Repair Superintendent must consider the following: Ship's inventory
- would this be depleted to the point where operationa risk might be involved, should the ship sail
without replenishment of critical inventory items? Company purchase - is there sufficient time to
order the requirements through the Head office, or is there a danger of incurring delay time or
demurrage because of late delivery? Vendor - can he supply the needs faster than possible through
company purchase? If yes, is his markup considered reasonable? Also, is the part of materia of a
proprietary nature, negating any of the cost advantages possible through supply by company

sources?

The company maintains aworldwide inventory of certain critical spare parts which normally require
an excessively long lead time to obtain. The Repair Superintendent should familiarize himself with
the contents and locations of this stock, and make use of it whenever circumstances permit. This
detailed list, itemizing the parts available and their locations can be obtained from the Materias and
Purchasing Section. A list of spare parts which are stockpiled for the VLCC class vessels is aso
available from the Materials and Purchasing Section. These listing will be updated as required.

Prior to the shipyard repair, the Repair Superintendent should obtain a copy of the status of al spare
parts ordered by the vessel since the last repair period - especially those spares required to complete

necessary repairs in the shipyard.

Accounting- Guarantee Accounts - The Cost and Performance Group will issue a status report on the

Builder's Guarantee Account — 185-4, to the ship groups on a quarterly basis for review.

Prior to aship going to the shipyard (one to one and one-haf months) for guarantee repairs a current
detailed listing of al items charged to the Guarantee Account will be issued for the use of the Repair
Superintendent when settling the shipyard invoice. The Repair Superintendent will make appropriate

notations for each item indicating the amount that is for guarantee and/or expense. This will enable

7



the office to make proper distribution of the items as well as a complete analysis of the account. B.
Expense Accounts — The Repair Superintendent should indicate the account to which his expenses

are to be charged™.

Ex repair superintendent reports-Here is outlined the format required for completing the Repair
Superintendent Report which is submitted at the termination of each shipyard repar. This
information includes the material required within each report and the forms necessary to complete
and attach to each report.

Contents-Form When Provided Mandatory Applicable
1. Repair Reports X

2. Supplementary information X
3. Attachments X

4. Forms

a Dry-docking, painting & completion report X X

b. Boiler cleaning & repair report X X

C. Inspection Dates and Repair Requirements X X

d. Tank & propeller corrosion erosionreport X X

e. Exterior corrosion report X X

f. Coating report X X

g. Gear tooth condition report X X

h. Bulkhead leak report (no printed

form - rough sketch to be made by

Superintendent) X

i. Personnel evaluation forms X X

J. Vessel appraisal inspection log X
k. Breakdown of predicted repair expenditures X X

8L _ ship Group Visits alc 25-A*-33-2

Il - Voyage Repairs alc 25-A*-48-150

Il - Periodic Shipyard Repairs alc 25-A*-50-150

IV - Insurance Repairs EA - clam number -

vessel

* "A" denotes vessel code number which is inserted by Tanker Accounting (be sure the vessd's name and appropriate
company is included, either ETCO or ETI).
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Details-repair reports-Written memorandum form repair reports applicable to both shipyard and

voyage repair are to be prepared in the following sequence: - Arrival and departure dates, vessel’s
movements during the repair period, - Designate total repair time, total diversion time and total out
of service time. - Work accomplished. - Analysis of repair days. - Anaysis of repair expenditures,

- Overdl performance of contractor, - General condition of vessd

For work accomplished Repair Superintendent should be specific about unusual technical
developments or problems and expensive repair work that were necessary, highlighting cause and
effect. Normal survey and repair work need not be specifically mentioned unless consisting of
modifications, major proportions or other unusual condition.

Analysis of repair days should examine the time specified in the repair contract in relation to the
work accomplished to determine if the contract time should be reduced because of substantial
cancellations or the contract time extended because of substantia extrawork authorized.

Analysis of repair expenditure should designate the cost breakdown of the fina invoice in

relationship to the value of extras and credits.

The expenditure breakdown should consist as follows: - Quoted Price - Total credits to origina
items - Total additional to original items - Total extra items - Tota shipyard cost - Tota origina
estimate - Total capita (include breakdown) - Total insurance (include breakdown).

If the total shipyard cost is greater than the original estimate or budget, major expenditures which
caused this condition should be included in a breakdown, listing both the reason and final cost of
item. Overall performance of contractor should include the organization, working practices, strength
and weaknesses of various trades, facilities available and material availability, as applied to the

specific vessel repaired.

General condition review should be a resume of the information recorded in the more extensive
"Vessel Appraisal Inspection Log®".

8 Report should not include every item of repair but should be sufficiently comprehensive to include all items of
importance which would be of vaue to the Repair Superintendent undertaking future repairs.
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Supplementary information-When deemed pertinent, whether gpplicable to shipyard or voyage

repairs, advice on the following should be covered in the report: - Status of spare parts inventory -
Hull and condenser fouling - Repair cost reduction obtained with assgnment of additional day
working machinist(s). - Historical/modification data resulting from the said repair (such permanent
data should also be entered into the ledger).

Repair information required, for which forms are not provided, and as atachments to the repair
report are: - Work performed by ship's crew during the repair period - Material used from ETCO/ETI
stockpile - Photos of hull condition, etc. in black and white or color as deemed of value for analysis
is left to judgment of Repair Superintendent. Ship's camera is to be used as much as possible. -
CO2 inspection certificate as issued by the verifying agency - classification society certificates and
reports (copies), if issued prior to leaving the repair site, should be aitached to the repair report. Any
comments necessary relative to deferments or non-completion of surveys should be included in the

body of the principa memorandum form report.

Forms-The following forms principally applicable to the shipyard period are required to be filled in
and attached to the repair report. drydocking, painting & completion report Form No. . This must
accompany all reports for repair yard contracts. boiler cleaning & repair report Form No. 2. This
must accompany al reports for repair yard contracts. Inspection, dates & repair requirements report
Form No. 3. This must accompany all reports for repair yard contracts. Tank & propeller erosion
report Form No. 4. This must accompany all reports for repair yard contracts. Exterior corrosion

report Form No. 5. This must accompany all reports for repair yard contracts.

Vessel’s repair manual-Section EX -coating report Form No. 6. This must accompany all reports for
repair yard contracts. Gear tooth conditions report Form No. 7. This must accompany all reports for
repair yard contracts. Bulkhead leak report-Not a printed form. This will consist of a sketch or
drawing showing &l cargo tanks, and the initials of the supervising engineer indicating which
bulkheads were tested. Any leakage should be mentioned. Personnel evaluation forms Form No. 8.
This form must be completed for all senior officers after observing their performance during the
repair period. Vessel's appraisal log - This form is to be completed only if a previous gppraisal has
not been completed for the said vessel. Breakdown of predicted repair expenditures -This form isto

include estimated expenditure for the next Shipyard Repair Period and is to be included with all
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repair reports.

Safety/pollutions-Safety: The information here is to be used as a guideline for safety and pollution

requirements during the entire repair period. Good safety and pollution standards are to be
maintained throughout the repair period. The following are safety procedures the Repair
Superintendent should assure are followed by both the shipyard and vessel crew members while
working aboard the vessel. Any deviations from these procedures should be brought to the attention
of the appropriate party.

All personnel should wear an appropriate protective "hard hat11” while working aboard the vessel,
especidly in areas where there is danger of faling objects. All manholes or other openings flush
with the deck should be suitably covered or guarded. All areas of "hot work™" are to be checked by a
chemigt at least every 24 hours assuring gas free condition. "Hot work™ is not to be conducted unless
the area is gas free. Provisions should be established for proper ventilation in closed areas, where
completing "hot work™, in order to maintain a gas free condition. Areas which are not gas free for
"hot work" should be marked accordingly.

Areas which are not considered gas free, such as fuel tanks, should be appropriately marked with
warning signs indicating no "hot work™ or smoking allowed in the immediate area. Personnel using
power tools for removing paint, rust, etc. should have appropriate eye protection. Wires and hoses on
deck should be positioned in a manner where there is at least a walkway free of such obstacles. Also

no wires or hoses should be located on any ladder whether on deck or in tanks.

All staging should be of proper strength for the designated load and constructed in a sound, safe and
secure manner. Any defective components of the staging should be replaced before using. Each
staging should also contain appropriate guard rails and al platform planking should be secured.
Ladders used for access to all levels must be properly secured and containing protective side or grab
rails. On each occasion the Repair Superintendent or any assistant visits an area containing staging, a
general inspection of the said staging should be conducted. The Shipyard's Superintendent for the
vessel should be immediately advised of any noted defects.

All gratings, catwalks or wakways from which sections of ladders have been removed should be
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appropriately barricaded with guardrails. When paints mixed with toxic solvents are sprayed an
appropriate respirator should be used. Without toxics at |east a filter respirator mask should be used.

Good housekeeping condition should be maintained at all times. Aisles, passageways, stairways,
walkways, ramps, platforms should be kept clear of tools, materials, debris, etc. All working areas
should be kept reasonably free of debris and slippery areas eliminated. All oils, paints, solvents,
thinners, rags, waste and other such flammable material should be kept in fire resistant covered
containers. All firefighting equipment should be accessible and not blocked by material, equipment

or tools.

Infrared heating lamps should be safety wired and a guard placed around the lamp. The area where
food waste and rubbish is accumulated and removed each day should be kept reasonably clean.
When opening steam lines, adjacent to "live steam” lines, appropriate caution should be maintained.
At least two valves separating the two lines should be locked closed and with an appropriate warning
sign. All drains should be opened in the line. When removing bolts/studs every other one should be

removed first and then the others backed off gradually until all steam pressure has been removed.

LNG Vessels-During ail tank inspection the following precautions should be taken: A minimum of
two men should conduct the inspection. When possible all movements within the tank should be
conducted within the marked path areas. Where movements are conducted in other areas, extreme
caution must be exercised not to step in the various "holes" in way of the horizontal tie. In addition,
it is imperative that good lighting be provided. If any work or inspection is undertaken in a cargo
tank when another cargo tank has not been inerted or contains gas, all connecting pipes from the

dome of the inspected cargo tank should be blanked off.

aPollution -The Repair Superintendent should maintain particular attention to repairs on
equipment, such as main pump room sea valves, which could result in potentia pollution if not
properly repaired. While discharging slops, taking bunkers or transferring bunkers during the repair
period, al safety precautions should be taken to avoid overflows, leaks, etc. which could result in
pollution. All pumping of bilges should be completed in amanner that eliminates possible pollution.
The Repair Superintendent and assistant should maintain a constant watch and immediately correct

any noted conditions which could possibly cause pollution by the vessel.
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Class certificates & survey requirements - Survey Listings- here | mention all Classification

Societies requirements for tanker vessels. It aso includes general guidelines and procedures to use

when completing various surveys. The following is a list of surveys with the respective

time requirements:

Class certificates & survey reports required for Y shipping company international vessels

Certificate/Survey

Cargo Ship Equipment Certificate

(Safety Certificate)

Cargo Ship Radiotelegraphy Certificate
(Safety Radiotelegraphy)

Cargo Ship Safety Construction Certificate
International Load Line Certificate

Annua Load Line Endorsement

Requirements

Every two years

Every year

Every five years

Every five years - after 20 years,
required every four years

Every year except the year in which in
International Load Line

Certificate is renewed.

Equipment Certificates - pertains to items covered
by classification requirements (essentia to the

seaworthy operation of the vessel)

New certificate required if:

-itemisreplaced

-item is factory reconditioned. This
certification may be pat of an ABS
Survey Report, or a separate certificate

Certificate /Survey
Dry-docking Survey
Specid Survey

of grace".

Boiler Survey

Requirements

Every two years
Every four years CLASS may allow an additional year

External and interna examination every two years

(steam propulsion single boiler vessels must revert to

one year inspections after the vessel is eight years old).
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Tail shaft Survey

Every three years for wood bushings

Every three years for white metal oil bearings (both
types can be extended to four years with ABS approva
which isthe company policy. Specia considerations are

possible for oil bearings extending to five years.)

Intermediate Hull Survey

Annua Classification Survey

*Unprotected Salt Water Ballast
Tanks - in cargo space

Every two years after Special Survey No. 3 and after
every Special Survey thereafter
Every year - should be carried out simultaneously with

Annua Load Line Endorsement

Every two years after construction and two years after
each subsequent Specia Survey (at least two tanks to
be examined internally unless fitted with effective

corrosion contral).




CHAPTER 4. REPORTSTO MANAGEMENT
Here | include the reports submitted to Management which involve the Repair Superintendent. These
reports include vessel repair budgets and summary shipyard repair expenditures after repairs. In
addition, a notation is included regarding availability of computerized reports concerning repair

expenditures.

Repair budget-Every year the ship operating groups are responsible for submitting repair budgets for
each vessdl. This budget consists of a five-year forecast for repair expenditures and out-of-service
time. The budget includes: forecasted expenditures for shipyard, voyage and spare parts;, and es-
timated repair days for shipyard, voyage, gas free, deviation, capital and insurance. Although the
corresponding ship group manager is directly responsible for budget submittal, the Repair
Superintendent generally assist in completing the budgets. He normally will summarize the various
known repairs, provide estimated costs for same and further assist the group manager as designated.
To properly complete a budget, previous repair reports, required repair forms, certificate file and all

vessel ledger items are thoroughly reviewed.

Shipyard repair evaluation form-Upon completion of each vessel repair, a shipyard repair evaluation
formisto be partially completed by the Repair Superintendent. This form is then used to complete a
summary statement which is submitted with the shipyard invoice prior to final gpproval for
payment®. The cost and performance group will partialy complete the form prior to forwarding to
the Repair Superintendent. The Superintendent is then responsible for completing the entire "actua
cost column." Where expenditures are not finalized, such as port charges etc., the Superintendent

must designate an estimated value.

Computer reports-Although the Repair Superintendent is not directly involved, monthly, quarterly,

semi annua and annual computerized summary reports, designating vessel repair costs” are supplied
by the Cost Monitoring System. These reports include expenditures for shipyard repairs, voyage
repairs, technicians and spare parts.

Technical standards-Welding Guide for Repair Ingpectors-This welding guide has been prepared to

assist in visua inspection of welds, edge preparations, Gamma-ray and X-ray inspection of welds,

8 A copy of this form is noted in attachment No. 2.

85



"vee" grooving of joints and genera welds and weld preparations.

General description-Welding is afusion process in which heat is essential, and can be described as a

small steel making process. This in a sense is the case, in as much as a molten metal is cast in the
confines of a mold consisting of the weld groove. A slag coating, the flux, protects this molten
metal, and prevents the oxides from combining with the metal, thus preventing oxidation. Thisis the

reason why a coated electrode is employed.

The composition of the base metal, the composition of the weld metal, and the circumstances under
which it solidifies has a strong influence on the weld, and how it will form a strong and serviceable
joint. In arch welding the composition of the weld bead may be a mixture of filler metal and base
metal in varying proportions up to practically all filler metal. It is a known fact that the addition of
carbon and other alloying elements such as chromium, which increases the Harden ability,
makes steel more difficult to weld. Harden ability is the property which determines the depth and
distribution of hardness induced by rapid cooling of steel from an elevated temperature. Low carbon
steel is readily weldable because it has low Harden ability and remains relatively soft and ductile

even after adrastic cooling.

High quality welded joints can be obtained in nearly all types of steel, provided the proper welding
process and procedure are employed. Minimum changes in mechanical properties and the absence of
stress across the welded joint should be the goa. However, welding must often be completed under
conditions which are difficult to control. These conditions may include adverse temperatures, the
thickness of the joint required by design, the position and/or location of the welding imposed by the
nature of the structure involved and inclement weather conditions.

The art of welding in itself presents no great difficulty. However, the responsibility resting upon the
welder is al important, since he alone often is the only competent judge of his own work until that
work is subjected to test and/or service. Therefore, unless welding work and its preceding
preparation are thoroughly and competently inspected, the quality of the work is left pretty well to
the mercy of the welding operator. Soundness, strength and quality of the work are solely dependent
on the welder's ability and desire, to produce a weld of sound and pure quality. This fact alone is

sufficient to warrant a thorough and organized inspection when considering the vast number of
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welded joints on which human lives, seaworthiness of vessels, cost and successful ship operations

are dependent.

Welding quality-To minimize the hazards of welding operations, and the risks of obtaining a poor

quality of welded joints, the following can be completed: Inspection of the: Edge-preparation and fit-
up; Quality and appearance of weldments; Back-chipping; Air-Arch and/or flame-gouging;
Undercutting and overlapping of weldments; Proper welding sequence; Certification of the welding
operator; Quaity of weldments by X-Ray or GammaRay. In addition, post heating, such as
annealing and stress relieving, haslong been recognized as asuccessful means of improving
weld properties. It has been quite common to use a thermal stress relieving treatment of welded
structure though in some cases such as stem frame repairs, full annealing has been required.

Sress Relieving: A uniform heating of structure to a temperature below the transformation range,

and holding this temperature for a sufficient time to relieve residua stress, followed by uniform
cooling. In low temperature stress relieving, the material is heated uniformly to 300° F. plus
atmospheric temperature. It is then held for a specified time period, and then cooled by a uniform

quench. Annealing;

A process, in which the materid is heated to a temperature above the transformation range, and after
being held there for a proper time at this temperature, is cooled slowly to a temperature below the
transformation range. In way of stern frame repairs, the temperature is raised at a rate of 100° F. per
hour until atemperature of 1150° F. is reached. This temperature is then retained continuously for a
period of six (6) hours, and then lowered at a rate of 100° F. per hour until a temperature of 200° F.
has been reached. Material isthen alowed to cool normally until atmospheric temperature.

Inspections -Edge Preparation: All edges should be of uniform smooth quality free of burrs and
nicks. All root openings of "vee" joints should have 1/16" maximum clearance®. Welding: All
electrodes are to be covered and of approved classification gppropriate for use with the base metal.
Welding is to be free of undercutting and/or overlapping. Each weld is to be deposited by the "skip-
setback™ method-, with the proper sequence of bead deposit. All beads or passes, when peening isto

8 |f root opening is greater than 3/16" the plate edges are to be built up (using a temporary backing strip as necessary)
and are to be completed to the approvd of Owner's Representative. All surfaces for welding are to be free of moisture,
rust, oil, paint, grease, mill scale and/or other foreign matter.
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be done, are to be "penned"” while hot except first and last beads.

Never peen a cold weld as this causes internal fractures. Once aweld has been started, and whenever
conditions make it possible, continuous progress should be made until the weld is completed while
metal is hot. All beads are to be wire brushed to remove slag. At the completion of weld, the weld
should be properly completed to eliminate craters at the ending of the weld. In way of “cross" or
"tee" joints the weld should be built up and “faired off with the crossing plate edges™.

Tack welding and/or temporary welding for the purpose of erection is to be removed before the final
welding is started. In the case of - "vee" grooves, tacks are to be deposited on the face side of plating
and not in the "vee" grooves. All tacks are to be effectively removed when back-chipping and/or

flame-gouging, before closing or final welding is completed.

When welding in cold weather specia care is to be exercised. Production welding can be safely
carried out at 32° F. - below that and terminating at 10° F., preheating must be done. Preheating
should be completed in such a manner as to maintain at least a 50° F. even metal temperature - for
shipbuilding class C-l or B-l steel preheating to 100° F. is considered sufficient and tempel-stick
checks are to be made to ensure a temperature range of 50° F. to 100° F. during welding operations.
When temperature is below 10° F no welding snould be carried out except tacking for the purpose of
erection. At 0° F. al welding is to cease. Welding to any surface on which the opposite surface is

submerged in water should not be carried out at any time.

Welding Sequence: The proper welding sequence is of paramount importance, and should be such as

to aleviate structura distortion, panel residual energy and locked-in stresses. Welding should
progress symmetrically so as to divide the shrinking stresses throughout the welded structures and

thus alleviate the fracture-sensitivity of the welds.

Back-chipping - Arch-air and Flame-gouging: When back-chipping, care should be taken that a
"coping" tool is employed rather than a diamond point. The diamond point invariably cuts a very

shallow groove and fails to remove any possible impurities in the main weld-bead. The coping tool

8 Undercutting - appears as a deep or shallow groove on either side of the weld deposit. Craters - appear as shalow
"puddles’ at the end of aweld, sometimes 1/4" deep or deeper depending on the dimensions of theweld..
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usually cuts a wide and deep groove and, depending on the chipper's ability, is a fairly safe method
of removing impurities of the main weld. This enables the welder to' obtain proper fusion between

main and backing beads.

Flame-gouging is far superior to back-chipping, and is carried out by employing an acetylene torch.
Flame-gouging cuts wide and deeply, when done by an experienced operator. It effectively removes
al impurities from the main weld bead, ensuring a clean and properly fused weld free of slag

inclusions and porosities.

Arch-air is equally as effective as flame-gouging, and in away preferable in that it requires less heat
for effective operation. Arch-air is carried out by a welding torch using a carbon-electrode, with a

continuous blast of air, which removes the molten metal and leaves little if any slag.

Magnaflux - X-Ray and/or Gamma-Ray: Magnaflux is a somewhat doubtful means of checking the
weld for impurities - in that the magnaflux only penetrates epproximately 1/8" to 3/16" below
surface, and therefore, does not revea any interna defects below this level. X-Rays and Gamma-
Rays are a very efficient method to employ in checking the welds for al types of impurities, as they
revea slag inclusion, porosities, and thickness of weld, lack of continuity and lack of fusion.
Gamma-rays are somewhat slower than X-rays, but produce a clearer picture and require less
equipment. The speed of Gammarrays depends on the thickness of the plates and the mill curies of
Cobalt 60. Using a pill of 700 mill curies of Cobalt 60, a penetration rate of 1/10" per minute is
obtained. Using Ansco (no screen film) and the above Cobalt pill, exposure time of a 1" plate would
be 10 minutes. Impurities in welds have a much defined character and gppear in an identical fashion

on both X-ray and Gamma-ray film. The appearances are as follows:

Sag Inclusions: A series of black spots of varying sizes scattered throughout the weld, sometimesin

aline and sometimes confined to alocal area. Porosities: A series of minute black spots, appearing
as pinpoints, scattered throughout the weld and/or grouped together like a group of pock-marks.
Lack of Continuity (Interna Fractures): A sharply defined thin black line across and/or parallel with
the weld, sometimes appearing in dua sets resembling a "railroad track." Lack of Fusion: A thick
and sharply defined black line mostly running paralel with the longitudina plane of the weld, and

very clearly defined. All these impurities are of paramount importance and are the chief causes of
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weld failures.

The general acceptability of welds in which radiographs show impurities is designated by The
American Welding Society in the following manner: Welds which show slag inclusions and/or other
imperfections shall be unacceptable if: The length of any such imperfection is greater than "2/3 T." -
where "T" is the thickness of the thinner plate welded; Severa imperfections within the above
limitations exist in a line, where the length of each segment of imperfections exceeds 1/4"; When
such imperfection exists in a weld or sections of a weld, the affected weld, and/or the entire weld

between the two radiographic points s to be removed and re-welded™.

DIFFICULTIESIN METAL-ARC WELDING

DIFFICULTIES POSSIBLE CAUSES POSSIBLE CORRECTIONS
) ) 1. Check root opening, root face dimension,
1. Joint design faulty )
included angle
Incomplete i i i
) 2. Welding speed too rapid 2. Slow down welding speed
Penetration _ i i
3. Insufficient welding current | 3. Increase welding current
4. Too large an electrode Size. | 4. Decrease electrode size
1. Current either too high or )
1. Adjust current values
too low
2. Improper use of electrode 2. Check welding procedure
Poor Appearance i
3. Dry electrode to remove moisture; change
3. Faulty electrode electrode.
_ 1. Current too high 1. Use lower current
Undercutting
2. Arclength too long 2. Shorten the arc length

% General weld sizes & dectrodess Plate Thickness & Fillee Weld Size: Not over .19 1/8"; .19 to .25
3/16"; .25t0 .32 1/4"; .32 to .44 5/16"; 44 to .57 3/8. General formula for calculating dimensions of double fillet
weldsT + T = A + 1/16", where T =  Size of each fillet. A =Thickness of thinnest plate. Electrode sizes-types &
applicable currents: Plate Thickness Electrode Type AmpsVolts: 14" to 2" 1/8” to 3/16” E6010-11 100-180 20-38, %2
to 5/8” 3/16” as above 180-225 28-30; 5/8” to %" 3/16” as above 225-300 28-30; 3" to 7/8" 3/16” to 4" as above
300-350 30-32; 7/8" to 1" Y”" asabove300to400 32-35;1" to1-1/8" 4" to5/16” asabove 300-400 32-35; 1-1/8”
to 1-1/4" 5/16” as above 300-400 32-35; 1-1/4” to 1-3/8" 5/16” to 3/8” as above 300-400 32-35; 1-3/8” to 1-1/2" 3/8"
to 7/16” as above 300-400 32-35.

90




3. Improper manipulation of

electrode

3. Change angle of holding

electrode so arc force fills undercut.

4. Welding speed too rapid

4. Slow down the welding
Speed.

1. Current too high

1. Use lower current

2. Arc length too long

2. Shorten arc length

Excessive Spatter i
3. Excessive arc blow 3. Seeremedies for "arc blow"
4. Faulty electrode 4. Replace electrode
1. Magnetic field, created when
using d-c, causesthe arc to 1. Use a-c machine
wander
Arc Blow 2. Counteract blow with angle of electrode
3. Rearrange or split ground clamp
4. Replace magnetic work bench
5. Use brass or copper backup bar
) o 1. Remove rust, scale and
Pinholes 1. Foreign matter in joint )
other foreign matter from edges
1. Proper preparation of groove before each
1. Joint design: sharp V-shaped | bead is deposited. Avoid contours that are
recess. difficult to penetrate.
Slagin Weld
2. High viscaosity of molten o )
4. 2. Use preheat and obtain higher heat input
metal. rapid chilling, too low )
per unit
weld temperature
1. Welding speed too rapid 1. Siow welding speed
2. Current too low 2. Increase current values
3. High sulphur or other
Porus Welds 3. Use low-hydrogen electrodes

impurities

4. Faulty electrodes

4. Dry electrodes to remove moisture;
replace electrodes
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1. Faulty electrode 1. Use low-hydrogen electrodes.

2. Rigdity of joint; | 2. Redesign joint; use pre-.
stressed weld heat and post-heat; weave
Cracked Welds | 3. Shape of bead 3. Use slower travel or faster freezing electrode to

give amore conveys bead

4. Craters 4. Back step to fill craters
5. Fast cooling rate 5. Preheat and/or post heat
1. Improper design of 1. Redesign to alow for expansion and contraction
weld forces.
2. Overheating 2. Use lower current and more efficient chill bars

) ) 3. Welding speed too 3. Increase the speed of arc

Distortion and
) slow
Warping _

4. Improper welding 4. Improve welding sequence
sequence
5. Faulty clamping 5. Clamp properly to chill bar.
1. Incorrect electrode 1. Use low-hydrogen or austenitic electrode
2. Incorrect heat 2. Use proper preheat and post heat cycles

Brittle Welds treatment

3. Air-hardening deposit | 3. Use austenitic electrodes

4. Base metal pick-up 4. Shallow penetration by
directing arc on weld puddle

Technica standards-Welding Repair of Piston Crown Lifting Holes and possible Cracks. This
instruction comprises the different procedures recommended for welding repair of the lifting holes

on a piston crown of S22Mo. It is divided into three sections depending upon the type of repair®’.

8 pertains primarily to B & W type engine.
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Filling of threaded holes, when no cracks have been found, but because another lifting
arrangement has been introduced. Repair of cracks which are not penetrating to the cooling space.
Repair of cracks penetrating to the cooling space. All four threaded holes are drilled to clean
materia i.e. to a diameter about 3 mm bigger than the outer diameter of the thread; then the edges
are chamfered well by adrill about 20% bigger than afore-mentioned drill.

The crown is, when no cracks are found, heated by an oxygen-acetylene burner f. ingt. of a size
capable for welding of a steel plate 20 to 30 mm thick; heat to about 100 mm's around the hole for
about 10-15 minutes avoiding directly heating by the flame on the wear rings in piston ring grooves.
Two minutes after preheating has been completed the temperature shouid still be a least 250°C
measured by a color-stick; if not, the preheating to be intensified and when 250°C obtained after two
minutes, then immediately start welding, keeping the temperature at this level.

A low hydrogen chromium-molybdenum aloyed welding electrode to be used-ESAB's OK 76.18
(formerly OK V1) or the like corresponding to AWS-ASTM E8018/B2. After welding the surplus
weld metal is ground off to smooth surface and the repairs are controlled by magnetic particle test to
ensure that no cracks have developed. If non penetrating cracks are found at the lifting holes, first
the holes are drilled and chamfered according to. Then the crack(s) should be cut out from outside by
pneumatic tools or carbon el ectrodes forming a welding groove not too wide®. If the crown has to be
annealed at 650°C after repair, because it has to be welded due to burning of the top surface, the
preheating before welding of the cracks should be done as 1.2 above.

If no annealing is completed the whole crown must be heated in an oven to about 300° C before
welding, and during the welding process- the temperature should be kept at about 250°C; if at any
point above upper piston ring groove the temperature should become lower than 200° C, the whole
crown must again be heated in an oven to about 300°. Welding electrode as above to be used.
Grinding and magnetic particle test as above. New threaded holes with well rounded, chamfered
edges are drilled 45° from the old ones or another arrangement is made for lifting of the crown

according to the Owner's specification.

% Magnetic particle test is recommended in order to control that all the fracture has been removed.
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The two processes mentioned above, Filling holes by welding and repair of cracks which are not
penetrating to the cooling space, have been carried out many times with satisfactory results on
S22Mo crowns. As to below-mentioned repair of penetrating cracks we do not know about reliable
experience; if it is carried out, we strongly recommend that all details mentioned below are followed.
To complete in such a manner, the repair will be rather expensive. Supplement to Instruction
Regarding Crowns with Chrome-Plated Piston Ring Grooves In case a piston crown with chrome-
plated ring grooves is ordered to be repaired by welding of the lifting holes according to our
instruction 1300 D 277 E we advise against heating the crown material near the ring grooves above

400°C, as the chromium-layer hereby will be damaged.

Further as stated in above-mentioned instruction, point as above, direct heating by the flame on the
ring grooves aways should be avoided and under no circumstances alow forced heating or cooling
by water. The temperatures prescribed must be controlled by striking in some points just above the
upper ring groove and near to the lifting holes by color sticks or measured in another reliable way.
As a safety measure the ring grooves could be covered with a few coils of asbestos cord during the
said repair.

The flame should not be kept on for longer time than just necessary to keep the 250°C two minutes
after the flames have been taken away; generally this takes less time than the 10-15 minutes which
are on the safe side, when no chromium limits the temperature upwards. This also includes that an
annealing at 650°C (1300 D 277 E point 2.21 and 3.8) cannot be carried out unless the chromium

plating is renewed.

Technica standards and procedures -Gear Tooth Wear Standards-The purpose of presenting
information on various types of gear wear is to serve as a guide to marine engineers when examining
and reporting observed conditions of gear units. During the early operation of a set of new gears,
minor imperfections should smooth out, and the working surfaces will polish up provided the proper
requirements of design, material, manufacture, installation, operation, and [ubrication have been met.
When these requirements are met, gear tooth wear will not be extensive, and the gears under normal
conditions of operation will give good service throughout the life of the ship. Conversely, failure to

meet one or more of the above requirements may result in @bnormal gear wear operating problems




and eventual gear replacement.

Gear wear or fallure has been classified by a committee of the American Gear Manufacturers
Association (AGMA) into four maor classifications. These are listed for your convenience as
follows: -Wear, -Surface Fatigue, -Plastic Flow, -Breakage.
When any form of abnormal gear wear is observed it is
common practice for the ship's engineering staff, owners
technical representatives, the manufacturer of the gears, the
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appropriate classification society and the lubricant supplier
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to combine their efforts to find the cause and reduce the

g

gear wear. Failure of marine reduction gears in service due
to abnormal wear is a rare occurrence. WEAR-Wear is a genera term describing loss of materia
from the contacting surfaces of gear teeth. Norma Wear or Polishing is the dow loss of metal from
the contacting surfaces at arate that will not affect satisfactory performance within the expected life

of the gears.

Moderate Wear is a more rapid loss of metal which may develop on heavily loaded teeth. It is not

necessarily destructive but life may be decreased and noise develops.

Destructive Wear is surface injury, deterioration, or change in
the tooth shape caused by wear to such an extent that the life is
' appreciably shortened or the smoothness of action isimpaired. It
may be any, or a combination of any, of the types of wear

defined in the following paragraphs.

Abrasive Wear is surface injury . (i | [J" H oy caused by
fine particles passing through the gear ' o l L mesh. These
particles may be dirt not completely _ _ ¥ - LA removed,
sand or scde from castings, AR Ve (da .'Lﬂ'il i impurities in
the oil or from the surrounding - Lo : s atmosphere,

or meta detached from the tooth surfaces or
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bearings.

Scratching is a severe form of abrasive wear,
characterized by short scratch-like lines or
marks on the contacting surfaces in the
direction of dliding. It may be caused by burrs,
projections on the tooth surface materia
imbedded in the tooth surface, or hard foreign
pieces passing through the gear mesh.
Scratching should not be confused with scoring

because the two effects differ by definition, and

scratching damage usually is light and does not
result in progressive destruction provided the cause is removed.

Scoring-The term scoring has been selected as preferable to other terms such as scuffing, seizing,
galling, etc. It is the rapid removal of metal from the tooth surfaces caused by the tearing-out of
small contacting particles that have welded together as aresult of metal-to-meta contact. The scored
surface is characterized by atorn or dragged and furrowed appearance with markings in the direction

of sliding. Sometimes surface roughness or foreign matter passing through the mesh will cause
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localized yielding on the mating profile, without tearing as such, with a similar furrowed gppearance
as a result of the "plowing" action. It may be localized initially and spread if the cause is not
eliminated. Sometimes, particularly in the case of misaignment, the damage may cease and the

surface becomes smoother as the contact area spreads and more load-carrying face is brought into

contact.

Scoring is usualy caused by rupture of the oil
film resulting from load concentration at
localized contact areas. Excessive unit loading
or an unsuitable lubricant has the same effect.

&, Sometimes scoring can be arrested by

smoothing the roughened area by filing or

stoning, or by use of a different type or grade of lubricant.

Interference Wear occurs when improper or premature contact concentrates the entire load at the
point of engagement of the driving flank with the mating tip, or &t disengagement on the driven flank
and mating tip. It may range from alight line of wear or pitting of no serious consegquence other than
noisy operation, to a more severe damage in which the flank is gouged out and the tip of the mate

heavily rolled over, usually resulting in complete failure of the pair.

Corrosive Wear (not illustrated) is surface
deterioration from the chemical action of acid,
moisture, or contamination of the lubricant. It
may occur under several  different
circumstances. If the lubricant becomes

contaminated with foreign acid, the teeth may

become lightly pitted. The wiping action during
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contact may continualy remove all evidence of this, but the rate of wear is excessive. Rusting as a

result of contamination with water from condensation, excessive humidity, etc., will produce similar
results. If corrosion or rusting is taking place, evidence should aso appear on other surfaces besides
the active tooth faces. Under heavy loads EP oils may react with the metal, permitting operation

without scoring but with a uniform and low rate of wear under load conditions that could not
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otherwise be tolerated. Gear teeth that are wearing as a result of EP activity usually have a smooth
appearance. If the oil temperature becomes excessive, more active reaction of the EP materials with

the metal can take place, resulting in accelerated high-temperature corrosive wear.

Flaking is a form of wear in which materia is removed from the surface in the form of small and
very thin wafers, characterized initialy at least, by a dull and sightly rough appearance. Sometimes
it can be detected only by the presence of an excessive quantity of the flaked materia in the oil.
While flaking may be a form of surface fatigue in some cases, it is more probably the result of
tensile yielding under the action of combined rolling and dliding. It is more commonly associated
with the softer steels and some gear bronzes, but may result from a decarburized skin on hardened or
case-hardened steel. Flaking is related to the cold-work characteristics of the material and ordinarily

it isnot serious.

Burning can result in severe wear and surface deterioration of the previously described types due to
loss of hardness from high temperatures. The fatigue life aso may be adversely affected—
depending on the degree and location of the burn. It is characterized by temperature discoloration of
the contacting and/or adjacent surfaces and is the result of excessive temperature, either from
external sources or the excessive friction from overload, over speed, or inadequate lubrication. On
gears that have not been put into service the same discoloration would indicate improper grinding,
but generally grinding burns can be detected only by etching. Discoloration may aso occur on
adjacent surfaces from deterioration of the lubricant from temperatures not high enough to cause loss

of hardness in the tooth surfaces and therefore is not burning as defined or necessarily injurious.

Surface Fatigue is the failure of the material as a result of repeated surface or subsurface stresses

that are beyond the endurance limit of the material. It is characterized by the removal of metal and
the formation of cavities. These cavities may be small and remain quite small; they may be small
initially and then combine or increase in size by continued fatigue; or they may be of consderable
Size at the start.

Initial Pitting is the type of surface fatigue which may occur a the beginning of operation and

continue only until the overstressed loca high areas of the surface have been reduced, thus obtaining

sufficient area of contact to carry the load without further impairment. It usually occurs in a narrow
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band just below or at the pitch line. Such pitting is
" not serious since it is corrective and non-
progressive.

Severe Pitting is a form of surface fatigue that
may be caused by slight misalignment and/or
undulation of tooth surfaces in gear cutting. It can

be either progressive or non-progressive,

depending on the many variables. EP types of
turbine oils have proven beneficial in arresting severe pitting.

" below the

pitch line, progressively increasing size and number  of
pits. The gear noise level may increase. The 1 remaining
surface fails in a similar manner, and finally the , tooth shape
is destroyed. The pits constitute stress raisers which  may
lead to failure by fatigue breakage. Large pits i formed by
the joining of smaller adjacent pits are due to fallure  of
the materia between them and constitute a form of spalling.

Spdlling of the more usual type (not illustrated) is
a sporadic fatigue failure, occurring only in fully
hardened or, more usually, case-hardened steel,
originating with a surface or subsurface defect or
from excessive internal stresses due to hea
treatment. It is characterized by large particles or

chips which spal or flake out the tooth surfaces,
,‘»{/ﬁ' usually along the top edges or ends. The cavities

are larger, deeper, and of a cleaner break than pits, athough the distinction is primarily one of

degree. Frequently it is not a fatigue failure of the usud variety since it occurs after arelatively few
cycles as a result of excessive internal stresses. The joining of severa smdler pits by failure of the
metal between them isaform of spalling.
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Plastic Flow is the surface deformation resulting from the yielding of the surface metal under heavy
loads. It is usualy associated with the softer metals, but may occur in through-hardened and case-
hardened steels. Rolling and Peening amost always occur together as the result of the sliding action
under excessive loads and the impact loading from improper tooth action. They are characterized by
fins at the top edges or ends of the teeth (not to be confused with burrs from cutting or shaving), by
badly rounded tooth tips, or by a depression in the surface of the driving gear at the start of single-

tooth contact, with a raised ridge near the pitch line of the mating or driven gear. The remaining

portions of the profiles are usualy deformed to a considerable degree long prior to complete
destruction.

Rippling (not illustrated) is awave-like formation
on the surface at right angles to the direction of
dliding. It is characterized by a fish-scale
appearance, occurs mostly on case-hardened
hypoid pinions and does not constitute failure
unless allowed to progress. It may be caused by
aurface yielding due to "dip stick" friction

resulting from inadequate lubrication, heavy

loads, or vibration.

Ridging is a particular form of plastic flow occurring on the tooth surfaces of case-hardened hypoid
pinions and bronze worm-gears. It usually appears as diagona lines or ridges across the tooth sur-
face, but may be characterized by a herringbone or fishtail pattern, both occurring in the direction of
sliding. Ridging is generally associated with excessive loads or inadequate lubrication, and usualy
complete failure results unless the material has agreat capacity for work hardening.

Breakage is the fracture of an entire tooth or substantial portion of a tooth. Fatigue Breakage is the
most common type of failure by breakage. It results from repeated bending stresses that are above,
the endurance limit of the materia. Such stresses can result from poor design, overload,
misalignment, or from inadvertent stress raisers such as notches, surface or subsurface defects, etc. It
originates as a crack on the loaded side usuadly in thefillet at the edge of the face, and progresses to
complete failure either along the root or diagonaly upward across the tooth. Fatigue fractures are

usually characterized by a series of contour lines and a focal point in an area that is smooth by
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comparison. In the case of a sub- surface point of origin, the eye (focal point) at the bottom of the
cavity is highly polished.

Breakage from Heavy Wear is a secondary type
since it is a result of another kind of failure or
wear. For instance, severe pitting, spaling, or
heavy abrasive wear can remove enough metal to
reduce the strength of the tooth below the
breaking point.

Overload Breakage is a rather uncommon type of
failure resulting from sudden shock overload and
does not show progression of the crack as in

fatigue. The fracture will have a silky appearance
in the harder and more brittle materials and a fibrous and torn appearance without a definite pattern
in the more ductile metals. Misalignment which concentrates the load at one end of the face is
usually the cause, but overload breakage may also be caused by wedging of the teeth due to bearing
: faillure, bent shafts or large pieces of foreign matter

entering the mesh.

Quenching Cracks result from excessive interna
stresses developed by heat treatment and can be
" originating points for fatigue breakage. Usualy they
are visible hairline cracks. They may run across the
top land, or be radial in direction in the fillet region,
or be a random direction at the ends of the teeth. If

i - : large, the cracks may result in a failure similar to
: j overload breakage after relatively few cycles. In either

case theinitial portion of abreak will be discolored from rusting or oxidation.

Grinding Cracks are fine surface cracks developed in grinding, usualy in a definite pattern or
network, caused by improper grinding technique or heat treatment or both. Sometimes they do not
appear until the surface has been subjected to load. Such cracks can be originating points for fatigue

breakage, athough sometimes the failure may be of the surface alone with large areas spalling out.
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Marine reduction gear inspection-A practical method of recording gear tooth surface condition when
making gear ingpections is illustrated by the chart in Section 1X, Form G. The standard terms for
tooth conditions as shown in the preceding section should be recorded. The use of this chart a each
gear inspection will establish a valuable record of gear wear. Use the key at the bottom of the chart
to mark the teeth shown. When precise measurements are needed on the progression of heavy
undercutting or pitting of gears arecord may be maintained of the wear rate and surface condition by
making a plastic casting reproducing the gear tooth surface in negative form. Two of three specific

gear teeth are marked for this purpose.
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‘Eva and 1o peyoddtepa TpodpOTo TNG TOYKOGHIOG VOTIAloG NTov, gival kot Ba gival ta
aTVYNHOTO, 1| POTTAVOT TOL TEPPAALOVTOG, KOOMG Kol Ol OTOAEES 08 avOpOTIVO SLUVAUIKO Kot
Teyviko e€omhiopd. Tlapdio 10 chHvoro TV BEATIOGEMV GE OAOVS TOVG JOYEIPIOTIKOVG TOUEIG H10G
VOUTIMOKNG £TAPELNG Kol LOAOVOTL YIVOVTOL GUVEX(DC TPOGTADEIEG HECO OO £VOL EVPVTEPO GUVOLO
KOVOVOV VO LEIMVETOL TO TOGOGTO TOL OVOpOTIVOL TopdyovTa Kot Kot €TEKTOON TOv AGBovG,
dvotuymg, OAa avtd Ogv elvar apketd. BéPato, amd v mlevpd Tovg ol €Tapeieg, oALA Kol Ot
debveic popeic, katapdrovv kabe mpoomdbeia Yoo ferTicTomoinon Kot cuveyn avaPaduiong g
mowmTog Oeoudv, Kavovev, SuvoulkoD. XTo TAoicw ovTd evtdcooetol Kot 1 €EEMEN TV
SO IKACIOV, OvOQOPIKE pHe To deauevioud tov mAoimv. Mio moloTikotepn, Tow a&lOMmIoTN
TPOCEYYIOT, KPIVETOL EMTOKTIKY OVAYKY TPOKEWWEVOL Vo OGQPOAICTEL TTEPIOCOTEPO £Vl
acQOAECTEPO TEPIPAAAOV GTOV TEYVIKO TOUEN VAOTOMONG GLVONKOV TO0TIKNG Oloyeiptong
Kivouvev, dc@orilovtag mopaAANAL ETOKOSOUNTIKOTEPT XPNOT TGOV TOPMOV WG VOUTIAOKNG
etapeiog. IIpog avt) T Katevbuvon Kol pe oWTO TO OKOTO €KTOVNHONKE M TOPOVLCH EPYACIaL,
EVEATIOTMOVTOG UEANOVTIKG VO ¥PNGUOTOMOEl OMOTEAEGUOTIKG KOl LE TPOKTIKY EQUPUOYN Oomd
OTELEYT VOUTIMOKAOV ETYEPNCEDY, TPochETovtag £tol éva AMBapdKl oTovV aydve Kot TV
npoonade Yo peiwaon Oyl T060 TV BV TOV KIVOLVEOV OAAL TNG ATOTPOTNG TOV EVOEXOUEVOD

oVTMOV.
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Appendix I.

L.O.A. DEPTH MLD. BEAM MLD. THE IS OF
Gross Registered Tons

This AGREEMENT AND SPECIFICATIONS attached hereto are for repairs, renewas and/or
aterations to be effected to the above-named vessel, and are to cover the furnishing of al necessary
labor, machinery, materias, equipment, and spare parts required for the CONTRACTOR to
complete the items of work outlined herein (except those items of machinery, materials, equipment
and spare parts specified to be furnished by the OWNER) in accordance with this AGREEMENT
AND SPECIFICATIONS.

All general language embodied in the SPECIFICATIONS and/or on the GUIDANCE PLANS s
intended to amplify, explain and implement the requirements of this AGREEMENT. However,
in the event that any language or requirements so embodied permits of an interpretation inconsistent
with any provisions of this agreement, it is to hold in each and every such event that the applicable
provisions of this AGREEMENT control. The SPECIFICATIONS and GUIDANCE PLANS are
also intended to explain each other, and anything stipulated in the SPECIFICATIONS and not
shown on the GUIDANCE PLANS, or shown on the GUIDANCE PLANS and not stipulated in the
SPECIFICATIONS, shal be deemed and considered as if embodied in both. In the event of conflict
between the SPECIFICATIONS and GUIDANCE PLANS, the SPECIFICATIONS shall govern.
Any structural parts specified to be renewed which can be restored to their original condition by
fairing, et-cetera, also any parts specified to be removed for fairing which can be faired in place to
the satisfaction of the Classification Surveyors, governmental agents and the Owner's Representative
will be accepted; on the other hand, any parts found broken or which are broken in remova or
fairing, are to be renewed by the Contractor at his own expense.

All repairs, alterations and/or betterments specified herein are to be carried out and completed
by the CONTRACTOR to meet the requirements and prescriptions of the Classification
Society and governmenta authorities that may have jurisdiction. All workmanship and/or material is
to be of the best quality; and any dispute or differences of opinion as to the interpretation of these
specifications or any part thereof regarding the quality of material and/or workmanship shall be left
to the decision of the Owner or its accredited representative, whose decision shall be final and

binding on both parties.
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The Owner reserves the right to correct errors or omissions in, or to make deductions from or
additions to, the SPECIFICATION'S, however, in such event, the increased or decreased cost, if
any, and time of completion of the work specified herein shall be adjusted accordingly. The
CONTRACTOR shall not depat from the requirements of the SPECIFICATIONS and/or
GUIDANCE PLANS unless such departure is satisfactory to, and is made with the written consent
of the OWNER.

Any particulars of the work involved, specified herein are given only for the guidance of the
CONTRACTOR, who will be held responsible for the securing of all necessary dimensions and
details, the intent of these specifications being to restore the vessel to first class condition.

In case any of the vessel's machinery, equipment, or fittings are used by the CONTRACTOR for any
purpose whatsoever he shall be held responsible for their reconditioning, if necessary, and shall
make good any damage resulting from such use.

All scrap and salvage material caused by the making of the repairs and alterations herein caled for,
shall become the property of the CONTRACTOR, unless otherwise specified.

The CONTRACTOR'S liability as stipulated in this contract is to commence at the time the vessel is
delivered to the CONTRACTOR'S yard or pier, and said liability shal only cease after al work
specified herein has been completed to the satisfaction of the OWNER or its accredited
representative, and when all the CONTRACTOR'S equipment, tools, et-cetera, and all rubbish and
debris have been removed from the vessel, including cleaning of such rubbish and debris from
tanks, holds and other areas where work has been accomplished.

It is mutually agreed that if the work contracted for herein is not completed within the time
stipulated by the CONTRACTOR, then the CONTRACTOR shal pay to the OWNER for every
whole day or fraction thereof the vessd is delayed beyond the stipulated time, as
liquidated damages, not as a pendlty, per the following schedule:

$ per day for the first two (2) days late on completion of contract;

$ per day for the third and subsequent days late on Completion of contract; In the
event liquidated damages are due, such amounts are to be deducted from the CONTRACT PRICE.
It is understood and agreed that the time stipulated by the CONTRACT OR for the completion of the

work herein provided for shall commence to be counted at the time the vessel is delivered to the
CONTRACTOR'S yard or pier; and the tota time actually employed in the completion of the work
shall cease only when al work specified herein has been completed to the satisfaction of the
OWNER or its accredited representative, and when all the CONTRACTOR'S equipment, tools, et-
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cetera, and al rubbish have been removed from the vessel. It is further understood and agreed that if
the CONTRACTOR should complete the work herein provided for before the time stipul ated by the
CONTRACTOR, then in such event OWNER shal not be liable to CONTRACTOR for any
premium or specia bonus payment.

All of the workmanship and materia required for, and performance under, this agreement, shall be
ingpected promptly by the authorized representative of the OWNER, shall be accepted promptly if in
accordance with this AGREEMENT and the SPECIFICATIONS and/or GUIDANCE PLANS,
and rejected promptly if not in accordance therewith, provided, however, that in the event
any of the materials specified in the SPECIFICATIONS and/or GUIDANCE PLANS are
unprocurable, the CONTRACTOR shal gpprise the OWNER or authorized representative as to such
condition, and under permission as granted by the OWNER or its authorized representative dealing
with each specific appraisal the CONTRACTOR shall thereupon provide equivalently-suitable
materia of the best procurable alternatives.

In consideration of making this agreement it is mutually agreed, and is hereby stipulated and agreed
that the undertaking of the CONTRACTOR to perform work on and dry-dock vessels, and provide
berth, wharfage, towage and other service and facilities, is made only upon condition that it shall not
be liable in respect to any one vessel, directly or indirectly in contract, tort or otherwise, to its
Owners, Demise Charterers or underwriters for any injury to such vessel, its equipment or movable
stores, or to cargo owned by said ship-owners or Demise Charterers, or for any conseguence thereof,
unless such injury is caused by the negligence of the CONTRACTOR or its employees, and in no
event shall the aggregate liability of sasd CONTRACTOR to all such parties in interest for such
aforesaid damages sustained by them, as a result of such injury, exceed the sum of $300,000.

In further consideration of the making of this AGREEMENT, the CONTRACTOR stipulates and
agrees that the CONTRACTOR will insure and keep insured during the period of the
AGREEMENT, the CONTRACTOR'S ligbility under the preceding clause to the ship-owner and/or
Demise Charterer and/or hull insurer, for loss of/or damage to the vessel, its equipment or movable
stores, and/of cargo owned by said ship-owner and/or Demise Charterer, or for any consequence
thereof, in the sum of not less than $300,000, under a policy or policies of insurance payable to the
CONTRACTOR and sétisfactory to the ship-owner.

The CONTRACTOR shadll aso take out adequate and proper insurance covering any Workmen's
Compensation Act applicable (or in lieu thereof shall secure the payment of the compensation

provided for by any such acts in some other manner approved by the terms of such acts), .it being
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expressly understood that all workmen engaged upon the work hereunder shall at al times be
employees of the CONTRACTOR or its sub-CONTRACT OR and not employees of the OWNER.
The CONTRACTOR shall indemnify the OWNER against and hold said OWNER harmless from all
clams and damages arising from injuries to any person or persons (except employees of the
OWNER, unless said employees are injured through carelessness or negligence of the
CONTRACTOR) or from damage to property in or about or connected with the repairs, renewals,
aterations, conversion, dry-docking, equipment and operation of the vessel until completion of this
contract as set forth in paragraphs 9 and 10 of this AGREEMENT.

Safety and Hedlth Standards of the highest degree are to be maintained in the shipyard by the
CONTRACTOR. This should be in full accordance to the local Rules and Regulations, which
OWNERS would assume to be equivaent to the highest industry standards in the CONTRACTOR'S
country.

CONTRACTOR agrees to use its best efforts to keep confidential and to require its employees and
representatives to keep confidentia: f 1) the nature and purpose of the work under this Agreement,
and (2) any technical information disclosed to CONTRACTOR by OWNER as long as, and to the
extent that, said technical information remains unpublished or is not otherwise in the public domain
and not to disclose said technica information to others, except to the extent necessary to carry out
the work hereunder, without first obtaining OWNER'S written authori zation.

CONTRACTOR agrees that it will not, without the written permission of OWNER, use the
confidentia technical information disclosed to it hereunder by OWNER or its Affiliates for any
purpose other than the work to be performed by CONTRACTOR hereunder for OWNER. The same
should apply for any publicity release about OWNER or vessel.

If any of CONTRACTOR'S representatives or employees make any inventions or improvements
during the life of this Agreement and six months thereafter based upon confidential technica
information disclosed to the CONTRACTOR by OWNER, CONTRACTOR agrees to disclose the
same promptly to OWNER and CONTRACTOR agrees to grant and hereby grants to OWNER
nonexclusive, irrevocable, roydty-free license and the irrevocable right to grant nonexclusive
licenses without accounting therefore to CONTRACTOR, under CONTRACTOR'S rights to such
improvements and inventions.

The OWNER reservesthe right to reject any and all bids.

Tenders must specify the time required by the CONTRACTOR, in continuous running days, to
complete the repairs, renewals, alterations and/or conversion set forth in the SPECIFICATIONS
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attached hereto, and itemized fixed rates for insurance premiums and all services required to be
furnished by the VESSEL by the CONTRACTOR, as gspecified under SERVICES TO BE
FURNISHED BY THE CONTRACTOR in the SPECIFICATIONS. Tenders are to be addressed and
delivered to Y INTERNATIONAL, TANKER - OPERATIONS, and are to be drawn in the
following form:

I, or we, hereby agree to faithfully carry out and complete all the repairs, renewels, aterations,

replacements, and/or conversion to the as set forth in this AGREEMENT and
SPECIFICATIONS under date of and to abide by all the conditions expressed or
implied therein for the sum of $ and to complete same in running days.

At its option and expense, the OWNER or its representatives shall have the right of access to
whatever records are necessary to audit account in order to verify and evauate that the amounts
charged to OWNER isin accordance with this AGREEMENT.

To accommodate our accounting procedures please arrange your fina invoices as follows:

One item of work to one sheet of paper. If a specification has one hundred (100) items, we would
expect an invoice of 100 sheets.

The repair specification (include complete repair number) as issued to the CONTRACTOR is to be
shown completely written up as the first part of the invoice, together with individua prices.

Any extra, credit or cancellation applicable to an item of the original SPECIFICATION is to be
shown with price, or credit, immediately after each item of the SPECIFICATION. A separate
number is not required for these extras, credits or cancellations. Please aso show the net amount due
of each item on each sheet.

All extras that cannot be added to items of the original SPECIFICATION are to be shown as the
second part of the invoice with appropriate serid and code numbers to be supplied by OWNER'S
representative, as well as price.

A recapitulation is required on the last sheet showing original contract, cancellations, credits, extras
and net total.

Itemized prices to be shown in U.S.A. dollars or local currency. If loca currency, please also show
conversion to U.S. dollars with current rate of exchange used.

Original invoice and two (2) copies only are required.

UNLESS OTHERWISE SPECIFICALLY DIRECTED, THE SUCCESSFUL CONTRACTOR
SHALL FURNISH THE NECESSARY LABOR, MATERIAL AND/OR EQUIPMENT TO
COMPLETE THE FOLLOWING ITEMS OF WORK: 1R/100 SERVICES TO BE FURNISHED
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BY CONTRACTOR. Tenders must quote applicable fixed unit prices or rates, i.e., hourly, daily,
etc., for each of the following services furnished by the Contractor as required while the Contractor's
time and liability isin effect as set forth in paragraphs 9 and 10 of the Preamble AGREEMENT viz:
Liability insurance premium in accordance with paragraphs 12 and 13 of the Preamble
AGREEMENT®. Fire watchmen, including connecting and disconnecting fire hoses from dock to
vessel fire line. Electric power for power and lighting while vessel's plant is shut down. Tugs for
shifting vessel while in shipyard custody. Daily garbage removal from vessal.

Shore steam including connecting and disconnecting steam hoses as required for cooking, heating
and raising steam on boilers. Supplying circulating water to vessel's refrigeration plant, including
connecting and disconnecting hose. h. Supplying fresh water as required while vessel is undergoing
repairs, renewals and/or alterations, including connecting and disconnecting hoses. i. Supplying of
compressed air and/or steam, including connecting and disconnecting hoses as required for docking
and undocking the vessel and to weigh anchor. j. Supplying labor of Shipyard’s riggers and mooring
men to assist vessel's crew in handling lines when shifting and securing vessel. k. Install telephone
onboard and remove after repairs®. |. Provide wharfage (Berth) as necessary to accomplish work.
(Mot shipyards do not have a separate price for thisitem as it isincluded in their overhead.)

N.B.: Provide lump-sum price for above services covering contract days, in addition to unit prices.

(Do not show a charge for any above services which are covered in Contractor's overhead.)

2R/130 GASFREE- Cost of obtaining gas free certificates are to be included in this item. The owner
will steam, clean and gas free, or cause to be steamed, cleaned and gas freed al cargo tanks,
cofferdams, pump rooms, compartments, and pipelines other than those containing bunker or boiler
fuel and such other tanks, cofferdams, compartments, etc. as are specifically exempted by the
Contractor's Certificated Chemist. The Contractor shall not assume, however, that the vessel and/or
its compartments and/or its pumps and or its piping is or are free from explosive or dangerous gas or
gases or oil, but shal at his own expense have such tanks, compartments. pumps, piping, etc. tested
by a Certificated Chemist engaged by the Contractor who shall furnish the owner and/or his
representative with a Certificate showing that such compartments and/or pumps and/or piping, etc.
have been s0 tested and found to be free from explosive and/or dangerous gases or oil. Said

Contractor shall keep dl such cargo tanks, cofferdams pump rooms, compartments and pipelines

8 |Insurance premium is not to be shown as a separate price but should be absorbed in Contractors overhead.
% Most shipyards do for their own convenience without charge for this service, just charges for calls made.
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free from explosive and/or dangerous gas or gases or oil during the period of repairs and/or
aterations. Delivery of such aforementioned Certificate and receipt thereof by’ the owner or his
representative shall in no way relieve and/or discharge the Contractor from his obligations to keep
these places free from explosive and/or dangerous gas or gases or oil during the performance of this
contract or any related additional work. Should, during the course of repairs or aterations, the
Contractor's Chemist report the presence of dangerous and/or explosive gases or oil, the Contractor
shall immediately stop all work and shall not resume work until such places, etc. are again certified
free from explosive and/or dangerous gas or gases or oil.

Burning or other hot work shall not be done by the Contractor on any part of the cargo piping
system, gas vent lines or other piping lines which may have contained oil, gas or other inflammable
products, unless permission to do so is specifically granted by the Contractor's Certificated Chemist.

Anodes installed in cargo tanks generate hydrogen gas when water, or oil containing additives to

activate anodes, come in contact therewith.

Burning or other hot work shall not be done by the Contractor in or adjacent to the tanks in which
anodes are installed which may have come in contact with such water or oil, nor shall men enter into
these tanks until the tanks have been tested by the Certificated Chemist or the Contractor (engaged
by and at the expense of the Contractor) who shall furnish the master of the vessel and owner's
representative with a Certificate showing that these tanks have been so tested and are free of
explosive and/or dangerous gases.

Tanks in which anodes are installed shal be adequately ventilated with spark-proof mechanical
blowers at al times and there shall be no burning or welding at any time on or around these anodes

without the permission of the Contractor's Certificated Chemist™.

Although a space and/or tanks have been declared "safe for men - safe for fire" on the Gas free
Certificate, just prior to starting hot work the exact area where the work is to be done is to be
rechecked for issuing a new Gas free Certificate by the Contractor's chemist to be sure no sediment,

dludge and/or oil is present, especially where it might be lying in horizontal structures such as

° This has been added to origina item and is effective January 2. 1973.
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bulkhead stiffeners and shell longitudinal. If additiona cleaning is required, the Contractor should
request the Owner's Representative to issue extra work orders to accomplish same. Periodically these
spaces and/or tanks must be rechecked and a new Gas free Certificate issued as long as work
continues. This should be done as deemed necessary by the conditions found, but in all cases at |east

every 24 hours.

Tanks in which anodes are installed shal be adequately ventilated with spark-proof mechanical
blowers at at times and there shall be no burning or welding at any time on or around these anodes
without the permission of the Contractor's Certificated Chemist.

Cost of obtaining Gas free Certificatesis to be included in thisitem.

Please Note: There are no anodes ingtalled in this vessel.

[TPOAIATPA®EY EINIZKEYHX KAI AIATATEYX EPTAZIAY -Awdwocio TpoeToyaciog Tmv
TPOJYPOP®V EMOKEVNG -O1 TANPOPopies o€ avTO TO TUNUO, TPOKEITAL VO. XPHOOTOBovY m¢
00NYOg Y10, TOV ETOE@PNT ETXIOKEVNS KATO, THV TPOETOIUATIO, TV TPOOLAYPOPAV KAl THG EKOOTNS 1]
TNV AKOPON TV oToLYEIWV emlokevng. Tlepiloufiavovial 01 GUYKEKPIUEVES OLOOIKATIES TOD TPETEL VO
EQPOPUOTTODY TPOKEWEVOD VO, 0LOKANPWOOVY KoTdALAo: 01 TPodioypapés. Yrdpyel exions uia AMota
TV OLOOIKATIOV TOV YPHOYOTOLOOVTOL YIG. THY EKOOGH TWV EVIOADY EPYATIOS Kl Vo, THV TPOcHeTh

EPYOTLO KO V10, TIG OKVPOOEIS KATO, TH OIOPKEID. TV " EMTOTIWV" ETIOKEDOV.

[TPOAIATPADEX -Ot mpodiorypapég TPEMEL VA, YPOPTOUV KoTé TPOTO GOPY|, GUVOTTIKO, KOl APKETA
Aemtopepr] €101 MOTE VO €ival PNTEC ®C TPOG TIG EMIOKELEG TOL omoutovvtol. Extdg av ot
TEPIOTACELS TO AMOLTOOV Ol LIEPPBOAKEG AEMTOUEPEIEG TTPETEL VA OmoPELYBovv, dedopévon OTL
UITOPOVV VO dMGOLV TNV EVILAMON OTL M gpyoacio €ivol TEPIGGOTEPO €KTEVAG amd OGO &ival
amopaitnto. Evtontolg, kavomottikég mAnpo@opieg Tpémetl vo, mePIAN@BovV £T61 MGTE Ol SOTAVEG

VO LTOPOVV VO VTOAOYIGTOVY e akpifeto amd To vovrnyeio.

O1 "tumomompéveS TPOOIOYPaPES” TPETEL VO XPTCLUOTOOVVTOL OTTOTE €ival dUVOTOV Kol Vo etvor
dwbéoueg v Tic ddpopeg katnyopieg mAoiwv. To TAEOVEKTAUOTO T®V TLIOTOMUEVEOV
Tpodloy pop®dv givat: (o) evepyohv m¢ ATLTTOG KATAAOYOS EAEYYOV, (B) amoeevyovTal ol TopaAEiYELC,

(y) o embBempntig emokeuc Kepdilel ypovo ot cVvtaén TV TPodypapav, Kat, () N caprvela
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(mov moiAAet amd embewpn ™ ot emBewpnty) draTnpeiTa.

Olec o1 oNUAVTIKES TPOSWYPOPES ETOKEVNG TPEMEL VoL apyilovv pe €vav TumomompéEVo TPOAOYO
OV KOAOTTEL GTOYEID YEVIKNG QUONG, GLVNOWS EPUPUOGIUN. GE OAEG TIG EMOKEVEG VOUTYEI®DV.
Avtv v mtepiodo, o TPOAOYOG TOV YPNOOTOIEITAL, TITAOPOPEITAL "' GLUPOVIO TPOSIY PAO®V 1|
. , . , . 92 .
[kl oyédwr KaBodNYNoNG Yo TIC EMOKEVEG, TIC OVOVEDOCES KOl TIG OAoyES ». EmutAéov,
cvpumepoppavovtol Kot To 600 TPMTA GTOWEIN TV TPodaypap®v. Ot VINPEGIES Kl TO AdPUVES
aépto. Olot o1 emBewpnTég EMOKEVNG o TPETEL VO PEPOLV TOL AVTIYPOLPO OVTMV TOV GEMO®V OE
OAa Ta Ta&idln, KaBOGOV UTOpEl Vo YPEOIGTOLY Yo VO, TPOETOUAGOVY Kol VO, LTOBAAOLY o

POy PP EKTAKTNG OVAYKNG Y10 £va. TPOPANUATIKO TAOL0.

Ot mpoduoypapéc mpémel vo. KaBodyouV TOVG OvaLdOYOLG EMICKEVMOV (OOTE VO LTOPAAOVV TIG
TPOGPOPES N TIG EKTIUNOELS TOVG, UE KAOe oToyEio otV TPodioypa®r LE TIUN. AVTO EMTPENEL OTN
dwxeipion vo KAvel KoALTEPEG O0E0A0YNGCELG Kol vo. cLpPadilel pe TOLG TOYKOGHIOVS OPOVLG
TIHOAGYNONG, KaOMDG emiong kol vo €EOIKEIDOVETAL UE TNV 1810GVYKPOAGIO TOV UEHOVOUEV®V

vavrnyeiov.

Katd ™ xpnon tov "tumonompévav” Tpodypopmy, TPOGoYN TPETEL VO, ETOEIVVETOL TPOKEUEVOL
OUTEG VO, EIVOL TPOGUPUOCUEVESG OTIG TPAYUOTIKES TEPWTMOOELS TOV Bo Adfovv ymdpa. Agv Ba mpémet
Vo OVTLYpAQovToL Kot AEEN, EKTOC £V TPAYLOTIKG amonteital. Xe TePINTOOoN mov VIdpEel TETOW
avaykn, o1 TPOGHNKES KOl 01 AKVPDOGELG UTOPOVV VoL TEPIAAUPAVOVTOL GTO TELOG TNG TVTTOTOUIEVIG

POy POPNG TPOKEEVOD VO, KOOIOTAVTAL OV TEG IO GUYKEKPIUEVEG,.

"Me Bdon v emloyn Ko o €060, M €TOPEIL N O OVTITPOCOTOL TNG £YOVV TO SIKAIOUA TNG
npocPacnc oe omowdnmote apyeio mov eivor omoapoaitnto vo  eheyyBolhv, TPOKEWEVOL v

a&10A0YGOVV OTL T TOGE OV XPEDVOVTAL EIvVal GOUE®VO. LE OVTHY TNV cvufoon.”

H xotd mpocéyyion mocoTnNTo, VMK®OV ETICKEVNG TPETEL VO TEPTY PAPETAL GAPAOS Yo KAOe oTot)ElD,
Onwg eniong, TpEmeL va Tpocdtopiletor Kot 0 Tpounfevteg.

Inueiwon: . Or emBempntég emokevng Oo TPEMEL Vo EAEYYOVV TOL OLUTNHATO ETIGKEVNG TOV TAOIOV

%2"Evo, avtiypago Setypdtmv Tov Tpoldyon cupmephapBavetol 6To TELOGC 00 TOD TOV THTHATOG.
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Yol TO EPESPIKA VAIKA Ko e€apTtripata kot vo kabopilovv 10 TG Tpémel vt Vo 0moKToHVTaL.

B. E&v to vAkO Ko Tor €QedpKd avTikeipevo mpdkeltal va mopacyefovv amd v emyeipnon, o
emBempn TG TG emokeLNS kabopilet edv vTapyovy oTic amobnkeg ™G eTopeiog N €6v Oa Tpémet vo
axolovOnoet tn dadikocio TopayyeAlog HLECH TOV KEVIPIKDOV YPOUPEI®V.

8. Otav givar gQ1kt0, 0 TAOIOPYOG KOl 0 TPAOTOG PNy ovikOg Ba mpémet var eEETALOVY TIC TPOJLOY POUPES
Yoo TV TANPOTNTO. Kot TV akpifeta Tpv amd v TeAIKN £KO00T TOVG, TPOKEUEVOL Vo Topadofovv
0TO VOLTNYELO Kot va EEKIVIIGOVV 01 EPYOGIES.

9. o1 Tpodiaypaég, dev Ba mpémel vo ypapovTot e Tov akdiovbo tpdémo: "Avoilte, embewpnote,
emokevdote edv gival amopaitnto, kol KAeiote". Ilpémer v avaeepbst O0TL 1 TEPLypopr] OV
OTOUTELTOL Y10 L0l LOVADOL Y100 TNV OTO 10 VITAPYEL 1) VITOYIO TNG OVAYKNG Y10l ETIOKELN, 10(C VO TPETEL
va gival ToAD o AETTOUEPNS OO OCO OOLTEITOL Y10 VO TEPLYPAWEL KAVEIS [0 YVOOTN omaitnon
emokevng. H mpotymtéa pé€bodog ivar va meptypa@ovv TEPIGCOTEPES EMICKEVEG OO OGEG UTOPETL VOl
amortnBovv, kot vo ekdobel por akOpwon Yoo EKEIVO TO HEPOC TOV 1 TPUYUOTIKY €MOE®PNoN
QTOKOAVTTETAL MG U amopoaitntn. AvT 1 TeXVIKN givan ToAvTun Bonbmvtag vo pewwbei o apBpog
copumAnpopdtov mov ekdidovtat. Eivar embopuntd 1o vo amo@ehyovial To GUUTAT PMUOTOL,
O€dOUEVOL OTL SOTIUAVTOL KATM OO U1 OVTOY®MVIGTIKODS OPOVS Kol UITopovV vo etvar axpiotepo
Ao TIC TIWES TOV o ioyvaV 68 TEPMTMOGEL KATOYLPWGTG TOVG UE GALO TPOTO.

10. Avayyerieg TV MBAVAOV aKVPOCE®V TPETEL VAL AmoPeDyovTot OToTe eivat duvatd. Kt avtd, diott
QTOKAEIEL TOVG AVAOOYOVE ETICKEVMOV OO TO VO LTOPAAOVY EIKOVIKA YOUNAEG TIUES, OVOUEVOVTOG
OTL LOVO 01 OEVTEPEVOVGES TIGTMGELS Bo LAOTOMB0HV 6NV TEAMKN TIOAOYNON.

11. TIpw omd ™ oHviaEn TV TPOSYPAPOV ETICKEVNG, O EMOEOPNTAG EMOKELVNG TPETEL VL
avatpEyel 6To "kaBoAkd Tov mAoiov” Kot 6To «BiAio apyEioL TIGTOTOMTIKMV» TOL ST PELTAL GTO
YPaPeio. AVTA TEPLEYOLV TIC TANPOPOPIES V1oL

(o) Tov e€omhiopd mov Ba aoTel Glyovpa ETIGKEVT, OVAVEDGCT 1] AVTIKATAGTOOT KOTO TN
OLIPKELDL TNG EMOUEVNG OYESUGIEVG EMIGKEVTG.

(B) Tov e€omhioud mov mpémel var eEeTaOTEL ) VoL avOLYTEL Yo TNV EMOED®PN G Kot TNV TOoVN|
EMOKEVT] AOY® TPOPANLOTIKNG AetTovpYiag.

(y) Ta aToynuata 1) GAAEG TEPIGTAGELS TOV UTOPEL VoL Elyay TpokoAEGEL Kdmoto (npio oTIg
TEPLOYES TOV TAOIOV OV E1vol SDGKOAO Va. ETPAETOVTOL.

(8) T1g mpoThAoELS Yoo LEALOVTIKEC EMIOKEVEG IOV TEPIMPONKAY 6TV TeElevTain Ekbeon Tov
ocuvtdynke and Evav emBemPNTH EXOKEVNG.

(€) T1c 10TOPIKEC TANPOPOPIEC GYETIKA UE TO TAOTO.
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(o7) TV EVNUEPMGT TOV TPOYEVEGTEPOV TPOTACEDY EXIGKEV|G.

(©) v xatdotaon Tev enbempoe®V TG TOL GYETICOVTOL e TNV KAAGN TOVL TAOTOV.
12. To tuquo oe&opevomiolmv OMUOGIEDEL &vav KATAAOYO "XUVIGTOUEVOV KOTOOKEVOOTMV
unyovnuatov v véeg kotaokevés'. Omote av éva kKoppdtt tov eEomAopol mpémel vo
avtikataotadel, Tpénet va KatafAndel ke Tpoomaben TPOKEEVOL 1] AVTIKOTAGTOCN VO YiveL amd
EVOV OO TOVG KOTAOKEVOGTEG GTOV KOTAAOYO 0VTO GVGTACTG.
13. H mpodwaypoaen emiokevung otV TeEMKN TG popon, Ba mpénel va eetacbel amd 1o digvbuvn
OHAdOG TPV Ao TNV EYKPIOT TNG.

I[TPOAIATPA®EY EINIZEKEYHX KAI AIATAT'EX EPT'AXIAX-TpoOmog €yKpions TV EVIOADV Yid
npoobeteg epyaocieg kal akvpdoels-AIATATEEX EPTTAXIAY.

1. Ka&Be mpochetn epyacia 1 akOpmon TPEmEL va eYKPIOel YpamTtdg £T61 MOTE VO AmoPevyovTal Ot
dumhéc damaves. ([Ipodtumo wpog yprion: «Iledio eviodmv Yo v epyacio kat to VAKO. Kabe dwtayn
CLUTANPOVETAL GE TPioL AVTITUTTA: TO AEVKO avTiypo@o Tpénet va 500el oto vavmnyeio (yopic v
EKTIHANEVY] TY 1] TOV EKTIHOUEVO XPOVo), TO Kitpvo avtiypago daPialetol oto ypapeio kKabe
eBooudda pe Tig HETABOAEC TOV EMBE@PNTA EMOKEVNG KAT' EKTIUNON TOV TIUMV KOl TOL ¥POVOD, Kot
TO UTAE OVTIYpapO KPaTEiTOl amd TOoV eMOE@PNTN EMIOKELNG KO GUUTEPIAAUPAVETOL OTNV TEMKN

ékbeom emioKeLNC.

Ynueiwon: Avtin n eopuo Bo TPEMEL ETIONG VoL YPNOYLOTOIEITAL KOl KOTA TNV £YKPIOT TOV EVIOADV

gpyaciog Katd T S10PKELD TOV ETIGKEVOV TaE10100 (Vv TA®).

2. Otov eival e@iktd, o1 TPOCHETEG £PYOGIES KO Ol OKVPMOELS TPEMEL VO OEMOVTOL OO TPELS
ONUEIDGELS GYETIKA LE TO YPMNUATIKO TOGO TOV EUTEPEYETOL AVTEG Ol GNUEIDGELS, OVOPEPOVTOL
KATOTEP®, KOTE GEPE TPOTILNOT) TOVS:

- M otabepn Tyun, 1 - Mia uéytom tun, 1 - M kat' ektipnon tun (n onoia AEN mapovoialetot

OTIC SLTAYEC EPYACING IOV TAPASIOOVTOL GTOV AVAS0YO).
3. Etvon embopntd va amoeevyoviot Ta mpdcbeto 0mote eivan duvatdv, deS0UEVOD OTL Ol SOTAVES

TOVg pmopel va elval LYNAOTEPES GE OY€on He aLTEG TOL givol dvvatd va emttevyBodv Vo

avTOYOVIoTIKOUG 0povg. O gukoAdTEPOG TPOTOG YO VO OTOPEVYOVTOL To. TPOGHETOL €ival TO Vo
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nepLOUPAvovVTOL OAL TO YVOOTH oTotKEln OV XPIlovV EMOCKEVNG, OTIG OPYIKES TPOIIOYPOPES ALVTIG.
H omoteheopatikdétro avtg e apynsg, e&optdtor €vtova amd TNV OHOAN Agtovpyio. TOV
GLGTIHHOTOG TANPOPOPIOV HETAED TV TAOIOV Kot Tov ypageiov. Edv vmdpyel kamowo epmtnon
OXETIKA L€ M0, OTOATNON EMIOKELNG, €ival TPOTIUOTEPO VO TEPIANPOEL 1 EMOKEVT] OTIC APYIKES
TPOdy popEG Ko v akvupwbel Emetta edv 1 epyacia gival TEPLTTH, OTMG VT TNV VOPEPOLLLE.

4. TIpotov 0 emBe®pnTNG EMOKELNG €YKPivel KATL TO TPdebeTo, TPEMEL Vo TpooTabioeL, GV avTd
elvol TPOKTIKA £QIKTO, Vo «KAeioe o otabepn TN HE TOV avAd0YXO EMIOKELAOV. ALPOPETIKA,
TPEMEL VO EPEVVIOEL TIG OLVATOTITES Y10 KOTOYVP®ON UG HEYIOTNG TYWNS TOU SEV TPOKETOL VL

EemepaoTel, EKTOG 0V 01 TPOSAY POPES AALAEOLV.

5. Ta mpodcheta Bo mpémel va YpAeoviol 6GO TO dLVVATOV TO PNTE £TCL MOTE VO, ATOPEVYOVTOL Ol

TOPOVOTGELG KOl £TCL MOTE 01 OATAVEG VoL LTopovV Vo, a&loloynbovv e akpifeta.

6. H meprypapn kdbe oxOpmong TPEMEL VO EUTEPIEYEL 0L OVOLPOPE GTOV APOUO TOV OPYIKDOV

TPOJYPOP®V 1} 6TOV 0plOUd STaynG EPYAGING OTNV OO0 TPOTOEUPAVICTNKE.

7. KaBe axvpmon, kot e101Kd HEPIKEG OO QTEG, TPETEL VOL TEPTYPAPETAL LE COPNVELN ETCL MOTE Ol

TIGTMGELS VO, LWITOPOVV VoL VITOAOYIGTOVV pE akpifeta kot vo a&loloynovv.

Attachment 1 is a copy of Section 45 "Survey after Construction” extracted from the CLASS Rules
for Steel Vessels. This attachment is to be used as a guideline for completion of all surveys.
Presently all diesel vessels are on afive-year continuous machinery survey. With this system Special
Survey requirements are completed in a regular rotation of which ail must be completed within a
five-year period. Each vessel has a survey record which a class representative will "sign off (credit)
items he has witnessed or accepts from the Chief Engineer's maintenance records within the five-
year period. A second copy of the record is kept in the Avin International office and a third in the
New York class office. This system alows the survey to be completed throughout the
five-year period rather than undertaking al inspections and granting credit within the last two years
as with the norma Periodical Specia Survey. The survey requirements listed in Item 1 still apply
for those vessels using the Continuous Survey system. If a vessel is using this system care must be
taken that all appropriate inspections or work has been properly credited toward the Special Survey
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requirements®.

Specid Periodical Survey (Machinery) is completed and dated when the main engines have been
examined and approved. Special Periodical Survey (Hull) is completed and dated when the majority
of cargo tanks have been examined and approved.

Class certificates & survey requirements -Guidelines for Completing Surveys. The following are
guidelines and procedures used to assist in completing surveys. When completing a Specia Survey,
prior to the vessel's arrival in the shipyard, the Superintendent should consult with the class Surveyor
regarding requirements of equipment inspections, procedures for tank testing, etc. Although all
equipment is required to be inspected, the following methods of inspection can be used as a
guideline resulting in a considerable cost savings:

While the plant is in service closely observe the operation of all running machinery with class
surveyor determining the extent of proper operation. For example, if condensate pump, feed
pump, sanitary pump, fuel oil pump, lube oil pump, forced draft fans, etc. are operating
properly and the Chief Engineer advises of no known problems, the running machinery could be

credited without opening, resulting in the necessity of opening only one pump of each type.

All reciprocating machinery such as emergency fuel oil service pump; general service pump, bilge
pump, fuel oil transfer pumps and forward bilge ballast and fire pump can be operated and if
operating properly credited without further ingpection. If there is any doubt most class surveyors are
willing to open one side of the reciprocating machinery (one steam cylinder and one liquid end
piston plus the valves). If they are found in good condition, the other side of a duplex pump will not

require inspection.

The main generators can also be handled in the same manner as noted in (a) and (b) - especially
when one of the units was completely overhauled within the last two years. d. Main seering gear
equipment interval inspection can often be diminated by the surveyor witnessing atest of both
units and also testing of the relief valves. e, Tota inspection of main reduction gear bearings

may not berequired. A random selection of bearings is generdly acceptable unless a deficiency

% Prior to writing the Repair Specifications the Superintendent should always consult the Continuous Survey Record
Book.
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of any nature is discovered at which time all bearings should then be inspected (age of vessel often
determines the bearings required). Generally one set of pinion bearings, one intermediate set, etc. are
sufficient.

Fuel oil heaters and evaporators can also be handled as noted in (a) and (b). Generally, if there are no
signs of ail in the feed water system and no operation problems the class will not require a thorough
ingpection of the fuel oil heaters. g. Anchor windlass can be handled the same as mentioned in (b).
Generdly, the surveyor will agree to a random sample of bearing inspections and one steam
cylinder. If any problems are noted then additiona bearings and the other cylinder should be opened.
It is generally recommended to always inspect the throttle/reversing valve assembly®.,

The same techniques as mentioned above can be used regarding boiler surveys. Although the boiler
survey requires inspection of al boiler valves and fittings the surveyor will generally agree to open
only one of each type valve rather than all valves. Of course, the Chief Engineer should be
consulted as to any known problems prior to deciding what valves to open. In addition, a random
amount of handhold plates can be opened rather than al handhold plates. Boiler safety valves should
be tested immediately upon the vessel's arrival in the shipyard. Only those valves found leaking or

defective should then be sent ashore for repairs.

The following major equipment does not require a class inspection: Main cargo pumps. Man cargo
stripping pumps. Deck winches. Air compressors (Ships Service). Refrigeration/air condition
machinery. Bilge keels except hull attachments. Spare anchors are no longer required on tanker
vessels. As a result if the present spare anchor is used, a replacement is not required. Ultrasonic

gauging for Special Surveys of tanker vesselsisrequired on the third Special Survey and thereafter.

While underwriters refer to a vessel's age when outlining the extent of required gauging, class refers
to the Specia Survey number. In actua practice, this has not caused any problems since the two are
obviously related. As the class Rules do not provide specific gauging requirements, outlined below
are the minimum requirements for the various surveys: Special Survey No. 3

% The object of the techniques noted in Item 1 is to eliminate opening pumps and other equipment which do not require
repairs. However, one must be cautioned not to eliminate a piece of equipment which should be repaired. Generally the
class surveyor isin agreement with these techniques but he should be thoroughly consulted prior to making the necessary
inspection, work cancellations, etc. which will result from above. Often the vessel's age genera condition and previous
repairs designate the extent of utilizing the noted methodsin Item 1.
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Two girth belts of representative gauging within the amidships half length in different cargo tanks.
Areas considered suspect by the Surveyor. Special Survey No. 4. Three girth belts of representative
gauging within the amidships haf length avoiding those areas previously gauged. Two wind and
water strakes for amidships haf length. Areas considered suspect by the Surveyor. Special Survey
No. 5. Representative gauging of amidships half length. Extensive gauging of internals. Exposed
main deck as well as poop and forecastle for full length of vessel. Two wind and water strakes for

full length of vessel. Bottom and flat keel plating as considered necessary by the Surveyor.

Areas considered suspect by the Surveyor™. Fully coated vessels gauged and approved prior to
coating are given special consideration. Vessels Classed for Salt Water and Fresh Water Service
(Great Lakes and Ocean) are treated as Ocean Vessals. As the class has no records on existing
vessels entering the Class, more extensive gauging than those normally asked for will be required.
The requirements will be outlined by the Head office for specific vessels. When and if there
ae any departures from the requirements outlined, such as recently renewed plates, etc., the
Surveyor must insure that the reason for departure is clearly indicated in transmission and review
letters.

In all instances where gauging results are marginal, and more than one reading per plate is
submitted, the representative reading is to be indicated and any locally wasted area dedt with to the
attending Surveyor's satisfaction. When the existing conditions allow repairs to be deferred, both the

report and submittal letter should clearly indicate when repairs are to be carried out.

The retained end(s) of vessels with new mid-bodies are to be gauged in two wind and water strakes,
exposed poop and forecastle, all keel plates, extensive bottom plating and in girth belt(s) at the

junction of the new mid-body. The new section is to be treated as a regular vessel of corresponding
age.

Where gauging is required item of a Special Survey, it will be necessary to gauge all areas required

by the pending Specia Survey that are accessible, including as gpplicable, areas subject to excessive

% Gauging for a Special Survey should be completed as soon as possible when the vessel enters the shipyard in order to
obtain the results soonest o as not to delay the vessel for completion of work designated by the gauging.
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corrosion such as deck and wind and water strakes, as a part of the Y ear of Grace survey which isto
be carried out about the due date of the Specia Survey. The results of the gauging should be
submitted for review by the attending Surveyor to the area Reviewing Office in order that any
critical wastage indicated by the gauging together with that revealed by visua examination can be
dealt with immediately before granting the Year of Grace. Less serious wastage and other gauging
required as pan of the Hull Special Survey may be deferred until the end of the grace period but must
be completed before the Specia Survey can be credited.

Class 1973-SECTION 45-Surveys after Construction-Part |: Vessels in Salt-water Service-45.1
General Conditions-45.1.1 Notification-The Surveyors are to have access to classed vessels at all
reasonable times. Owners or their representatives are to notify the Surveyors on al occasions when a
vessel can be examined in dry dock or on a slipway. If a any visit a Surveyor should find occasion
to recommend repairs or further examination, intimation is to be made immediately to the Owners or
thelr representatives in order that gppropriate action may, be taken.

45.1.2 Damage-Damage to hull, machinery or equipment, which affects or may affect seaworthiness
or classification, is to be submitted by the owners or their representatives for examination by the
Surveyors. All repairs found necessary by the Surveyors are to be carried out to their satisfaction.
45.1.3 Availability for Survey-The Surveyors are to undertake al surveys on classed vessels at the
request of the Owners or their representatives and are to report thereon to the Committee. They are
to avall themselves of every convenient opportunity for carrying out periodica surveys in
conjunction with damage and repair surveys in order to avoid unnecessary duplication of work.
45.1.4 Annual Surveys-Annual Surveys are to be made during each year of service.

45.1.5 Special Periodical Surveys-For vessels built under Classification Survey, the first Specia
Periodical Survey becomes due four years after the date of build. For other vessels, a Specid
Periodical Survey becomes due four years from the date of the Special Survey for Classification.
Subsequent Special Periodical Surveys are due four years after the crediting date of the previous
Speciad Survey. The interval between Special Surveys may be reduced by the Committee. If a
Specid Survey is not completed a one time, it will be credited as of the end of that period during
which the greatest part of the survey has been carried out. Special consideration may be given to
Specid Periodical Survey requirements in the case of vessels of unusual design.

45.1.6 Continuous Surveys-At the request of the Owner, and upon approval of the proposed ar-
rangements, a system of Continuous Surveys may be undertaken whereby the Special Survey
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requirements are carried out in regular rotation to complete all the requirements of the particular
Specia Survey within afive-year period. For Continuous Surveys, a suitable notation will be entered
in the Record and the date of completion of the cycle published. If any defects are found during the
survey, they are to be examined and dealt with to the satisfaction of the Surveyor.

45.1.7 Year of Grace-To be eligible for the year of grace to complete the Special Survey within one
year after the due date, the vessd is to be presented for survey at about the due date of the Specid
Survey. The requirements for surveys to qualify for a period of grace are to be specially considered
in each case and may include dry-docking or gauging or both. If the survey is satisfactory, the
completion of the Special Survey may be deferred for a period not exceeding twelve months,
provided the whole Special Survey is satisfactorily completed within five years from date of build or
from the date recorded for the previous Specia Survey.

45.1.8 Reactivation Surveys-In the case of vessels which have been laid up for an extended period
the requirements for surveys on reactivation are to be specialy considered in each case, due regard
being given to the status of surveys at the time of the commencement of the lay-up period, the length
of the period and the conditions under which the vesseal had been maintained during that period.
45.1.9 Incomplete Surveys-When a survey is not completed, the Surveyors are to report immediately
upon the work done in order that Owners and the Committee may be advised of the parts still to be
surveyed.

45.1.10 Premature Commencement—Specia Survey-When circumstances cause a Specia Survey to
be commenced before it is due, the entire survey is to be completed within a period of twelve months
if such work isto be credited to the Specia Survey.

45.1.11 Alterations-No structural aterations which affect or may affect seaworthiness, classfication
or the assignment of load lines are to be made to the hull or machinery of a classed vessel unless
plans of the proposed aterations are submitted and gpproved by the Committee before the work of
aterations is commenced and such work, when approved, is carried out under the supervision of the
Surveyorsto the Bureau.

45.1.12 Special Materials-Welding is not to be performed on higher-strength steels of the hull
structure nor repairs or renewals commenced on such plating or adjacent to such plating without
thorough and careful reference to the recommendations contained in 3.1 with respect to higher-
strength steels. Substitution of higher-strength steels differing from those originally installed is not to
be undertaken without approval.

45.1.13 Dry-docking Survey -a. Interval. An examination of each classed vessel isto be made in dry
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dock at intervals not exceeding two years. For vessels operating in salt water for less than six months
each year, the maximum interval is not to exceed three years. Proposals for dternate means for
providing underwater inspection equivalent to Dry-docking Survey will be considered for vessels of
unusua design or in special service, having specia protective coatings or impressed current
protection. Consideration may be given to any specia circumstances justifying an extension of the
interval.

Parts to be Examined The vessel is to be placed in dry dock or upon a slipway and the keel, stem,
stern frame or stern post, rudder and outside plating are to be cleaned and examined together with
appurtenances, the propeller, sea chests, strainers and their fastenings. Stern bearing clearance is to
be ascertained.

45.3 Annual Surveys—Hull-45.3.1  Parts to be examined-At each Annual Survey between Specia
Surveys the following parts are to be examined, placed in good condition and reported upon:

All parts of the steering arrangements, including the gear, quadrants, tillers, blocks, rods, chains,
tele-motor or other transmission gear and brakes, b. Sluice valves, watertight doors in bulkheads and
vessel's sides, closing appliances in superstructure bulkheads and for air and sounding pipes, c.
Comings of ventilators to spaces below the freeboard deck and below decks of superstructures which
are intact or closed by closing appliances; hatchway comings, tarpaulins, hatch covers and all their
supports.

All parts particularly liable to rapid deterioration. e. Machinery casings, guard rails and all other
means of protection provided for openings and for access to crew's quarters. f. Freeing port doors in
bulwarks of enclosed wells in freeboard and superstructure decks are to be examined and their
hinges put in good order; fittings for securing shutters are not to prevent the shutters from opening in
the event of a substantial amount of water coming aboard. g. The holds and tween decks of vessels
engaged in the dry bulk-cargo trade, at each Annua Survey after Special Survey No. 3.

45.3.2 Special Load Lines-Where vessels have timber, tanker or special load lines, an examination is
to be made of the structural arrangements, fittings and appliances upon which such load lines are
conditiona. 45.3.3 Position of Load Lines-The Surveyors are to satisfy themselves at each Annua
Survey that no material ateration has been made in the hull, superstructures or means of closing
openings in superstructures which affects the position of load lines.

455 Intermediate Surveys-45.5.1 Older Ships-At a survey approximately two years after the Specia
Survey No. 3 and each subsequent Special Survey has been credited for a tanker, and the Specid
Survey No. 4 and each subsequent Special Survey has been credited for a dry-cargo vessel, in
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addition to the parts outlined in 45.3.1, the following are to be examined, placed in good condition
and reported upon: For Tankers  Some of the cargo tanks (internally). For Dry-cargo Vesselsa
some of the holds (internaly). For Both Types of Vessels. The Surveyors are to examine as they
deem necessary any parts of the structure in addition to subjects above to damage or wastage.

455.2 Unprotected Salt Water Ballast Tanks-At a survey approximately two years after entering
service and after each subsequent Special Survey, at least two tanks within the length of the cargo
space used primarily for salt water ballast, unless fitted with a suitable effective corrosion control
system, are to be examined internaly. Conditions found are to be considered as representative of all
such tanks.

45.7 Specid Periodical Surveys-Hull-45.7,1 Specia Periodica Survey No. 1-Specia Periodica
Survey No. 1 is to include compliance with all Annual Survey requirements, and the Surveyors are
to satisfy themselves, by examination in position, that all means of protection to openings are in
good condition and are readily accessible. Effect also isto be given to the following requirements:
The vessel is to be placed in dry dock or upon a slipway and &l items of 45.1.13b are to be
examined. The rudder is to be examined and lifted when required and the gudgeons re-bushed. The
condition of carrier and steadiment bearings and the effectiveness of stuffing boxes are to be
ascertained when the rudder is lifted. c. Particular attention is to be given to overboard discharges,
ash chutes and al other openings in the shell, casings being removed so that a proper examination
can be made. d. The holds, tween decks, deep tanks, peaks, bilges and drain wells, engine and boiler
spaces and coal bunkers are to be cleaned out and the surfaces of the framing and plating are to be
cleaned and examined. e All watertight bulkheads are to be examined.

Close ceiling in holds and cod bunkers of single-bottom vessels is to be lifted to the extent of at
least two strakes on each side (one strake being at the bilge) and all portable hatches in holds and the
flooring plates in machinery spaces are to be removed for internal examination of the bottom
framing and plating. g. The cement or other composition on the inner surface of the bottom plating is
to be carefully examined and sounded to ascertain if it is adhering satisfactorily to the plating. h.
Where a double bottom is fitted, the tanks and cofferdams are to be thoroughly cleaned out and
examined internally; sufficient ceiling is to be lifted from the double bottom to enable the Surveyors
to satisfy themselves as to the condition of the tank-top plating, and if necessary al ceiling is to be
removed for cleaning and coating the top plating. All ballast tanks are to be cleaned and examined

internally. Requirements for tanks which are used exclusively for permanent ballast, and are fitted
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with an effective means for corrosion control, are to be specially considered.

Where double-bottom and other tanks are used primarily for heavy oil fuel or exclusively for light
oils, the gas freeing and internal cleaning and examination may be waived, except for the fore-and-
after peak tanks, provided that, upon a general external examination of the tanks, the Surveyors find

their condition to be satisfactory.

Double-bottom, deep, bdlast, peak and other tanks are to be tested with a head of liquid to the
highest point that liquid will rise under service conditions. The testing of double bottoms - and other
spaces not designed for the carriage of liquids maybe omitted provided an internal examination is
carried out together with an examination of the tank top and, in the opinion of the Surveyor, testing
may be waived. For deep tanks designed and used for the carriage of liquid cargoes, an aternate
means of testing may be approved, provided the Surveyors are satisfied with the interna and
external condition of the tanks and associated structure.

The Surveyors are to see that a thick steel plate is securely fixed below each sounding pipe for the
rod to strike upon, in al dry places and in those tanks which are accessible for internal examination.
The decks are to be examined and deck compositions are to be examined and sounded, but need not
be disturbed if found to be adhering satisfactorily to the plating. The hawse pipes are to be
examined. Anchors and chain cables are to be examined if they are ranged and the required
complement and condition verified. The efficiency of hand pumpsis to be tested. In insulated cargo
gpaces al limbers and hatches are to be removed and the plating examined. Steel cargo hatch covers
not fitted with tarpaulins are to be hose tested or otherwise proven tight. Load line marks are to be
checked and re-cut or painted as required.

45.7.2 Cleaning of Tanks and Their Testing in Tank Vessels-In vessels intended for the carriage of
oil in bulk, the tanks are to be thoroughly cleared of gas and cleaned before inspection, and every
precaution is to be taken to insure safety during inspection. Where fitted, anodes and their
attachments are to be examined. The bulkheads at the ends of cargo-tank spaces are to be tested with
a head of liquid up to the top of the expansion trunk or, if specificaly approved, by an aternate
method. The Surveyor is to be satisfied as to the tightness of the remaining cargo-tank bulkheads.

45.7.3 Special Periodical Survey No. 2-Specia Periodica Survey No. 2 is to include compliance
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with al requirements for Specia Periodical Survey No. 1 and with those which follow: a Close
ceiling in vessels with a single bottom is to be Lifted to an extent which permits all material below
the ceiling to be properly examined; in vessels with double-bottom tanks sufficient ceiling and
flooring is to be lifted to enable the Surveyors to satisfy themselves as to the condition of the

material in tank tops, bulkheads, tunnels, side framing and piping.

All double-bottom and other tanks and cofferdams are to be thoroughly cleaned out and examined
internaly. In cases where the double-bottom tanks are used primarily for heavy oil fue or
exclusively for light oils, a forward double-bottom tank is to be gas freed, thoroughly cleaned out
and examined internally and, if found satisfactory, the gas freeing and cleaning of the remaining
double-bottom oil tanks may be waived, provided that, upon a general externa examination of the
tanks, the Surveyors find their condition satisfactory. Likewise the gas freeing, cleaning and interna
examination of other tanks (excluding the peak tanks) used for oil fuel may be waived if, after a

general examination, the Surveyors find their condition satisfactory.

In the case of vessels which have been built to reduced scantlings, owing to the adoption of special
protective coatings as a means of corrosion control, a thorough examination is to be made of the
deck, shell and other main scantlings in order to determine the condition of the structure; and the
thicknesses of these members are to be determined to the extent deemed necessary by the Surveyors

to provide satisfactory evidence of continued protection.

Pating, in way of airports egpecialy, is to be examined. In this and any other part of the structure
where wastage is evident, the Surveyors may require holes to be drilled in order to obtain the actua
thickness of material. e. The chain cables are to be ranged and examined together with anchors,
chain locker and cable holdfasts. Cables are to be renewed in cases where it is found that the links
have been so far worn that their sectional area is 25% below the requirements or their diameter
reduced below the Rule diameter by the amount given in the following table:

Metric Units

1.59 mm reduction in cables 12.7 mm and under 19.0 mm diameter

3.18 mm reduction in cables 19.0 mm and under 31.8 mm diameter

4.76 mm reduction in cables 31.8 mm and under 44.4 mm diameter

6.35 mm reduction in cables 44.4 mm and under 50.8 mm diameter
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7.94 mm reduction in cables 50.8 mm and under 63.5 mm diameter

9.52 mm reduction in cables 63.5 mm and under 76.2 mm diameter

11.11 mm reduction in cables 76.2 mm and under 88.9 mm diameter
Inch/Pound Units

1/16in. reduction in cables of 8/16 in. and under 12/16 in. diameter
2/16 in. reduction in cables of 12/16 in. and under 1 4/16 in. diameter
3/16 in. reduction in cables of 1 4/16 in. and under 112/16 in. diameter

4/16 in. reduction in cables of 1 12/16 in. and under 2 in. diameter

5/16 in. reduction in cables of 2 in. and under 2 8/16 in. diameter

6/16 in. reduction in cables of 2 8/16 in. and under 3 in. diameter

7/16 in. reduction in cables of 3 in. and under 3 8/16 in. diameter

Where structurd aterations to the vessel have had the effect of so increasing the equipment numera
as to bring the vessel into a higher grade, the original cables may be used until they have been
reduced 25% below the area of the larger cable required by the higher grade.

45.7.4 Special Periodical Survey No. 3-Specia Periodicd Survey No. 3 is to include compliance
with al requirements for Specia Periodical Survey No, 2 and with those which follow: a Close
ceiling, par ceiling and wood lining is to be removed in sufficient quantity to enable the Surveyors
to satisfy themselves as to the condition of the structure underneath such ceiling and lining. Casings
in the holds and platform plates in the machinery spaces are to be removed as required by the
Surveyors. The vessal is to be made sufficiently free from rust inside and out in order to expose for
examination the framing and plating, together with discharge, scupper, air and sounding pipes.

When the vessal is thus prepared, the outer and inner surface of the shell plating and the framing,
floors, brackets, reverse bars, keelsons, girders, tank-top plating, engine and boiler seating, shaft
tunnels, thrust and shaft stools, beams, watertight bulkheads, rivets, stringers and decks are to be
examined and found or placed in good condition.

If it be considered necessary by the Surveyors, the thicknesses of the shell and deck plating and such
other parts of the vessel as are liable to excessive corrosion are to be determined; where a materia
reduction from the required scantlings is found to have taken place, the defective parts are to be
removed and replaced with new materials of the required scantlings and quality.

In the case of vessels carrying oil in bulk, the thicknesses of the shell, deck and other main scantlings
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are to be determined. In cases where the deterioration of scantlings is widespread, a detailed
preliminary report with a sketch is to be made and immediately forwarded by the Surveyors to the
Committee for consideration.

All double bottoms, cofferdams and other tanks are to be thoroughly cleaned, gas freed where oil is
carried and examined internaly. In the case where double-bottom tanks are used primarily for heavy
oil fuel or exclusively for light oils, one double-bottom tank forward, one in vicinity of amidships,
and one &ft is to be gas freed, thoroughly cleaned out and examined internally and, if found
satisfactory, the gas freeing and cleaning of the remaining fuel-oil double-bottom tanks may be
waived, provided that, upon a general external examination of the tanks, the Surveyors find their
condition satisfactory. Likewise, the gas freeing, cleaning and internal examination of other tanks
(excluding the peak tanks) used for oil fuel may be waived if, after a general examination, the
Surveyors find their condition satisfactory.

Where sidelights are fitted, the condition of the plating in way of same is to be ascertained and, in
way of cabin accommodations the lining may, in the first instance, be removed so that the Surveyors
may judge as to the condition of the hull at those parts and, if upon such examination it be
considered necessary, additional lining is to be removed.

When spaces are insulated in connection with refrigeration, the limbers and hatches are to be lifted
and enough lining is to be removed from all spaces to enable the Surveyors to satisfy themselves as
to the genera condition of the plating and framing in way of the insulation.

45.7.5 Special Periodica Surveys Nos. 4 and 5-These surveys are to be at least as comprehensive as
Specid Periodical Survey No. 2 with specia attention being given to the condition and thickness of
material liable to corrosion. The thicknesses of the shell, deck and other members which have not
previously been ascertained are to be determined, having regard to the degree of wastage previously
indicated by areview of the records of the vessel.

45.7.6 Specia Periodical Survey No. 6-This survey is to be at least as comprehensive as Specid
Periodica Survey No. 3 and in addition at least one double-bottom tank in way of each cargo hold is
to be thoroughly cleaned, gas freed where oil is carried and examined internaly. The actud
scantlings of the vessel are to be ascertained by the Surveyor and reported in detail to the
Committee.

45.7.7 Special Periodical Surveys Subsequent to No. 6-These surveys are to be at least as
comprehensive as Special Periodical Survey No. 6. The requirements for gauging of the scantlings

are to be specially considered after areview of the record of the previous gauging.
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459 Annua Surveys—Machinery-A genera inspection of engines, boilers, steering machinery,
windlass and fire-extinguishing apparatus required for Classification as outlined in Section 39, is to
be made, if practicable, during each year of service.

45.11 Special Periodical Surveys—Machinery-45.11.1  Correlation with Hull Special Surveys-
Main and auxiliary engines of alt types are to undergo Special Periodica Survey at intervals similar
to those for Special Surveys on the hull, in order that both may be recorded at approximately the
same time. In cases where damage has involved extensive repairs and examination, the survey
thereon may, where gpproved by the Committee, be accepted as equivalent to a Special Periodica
Survey.

45.11.2 Parts to be examined-At each Specia Periodical Survey effect is to be given to the following
requirements: a. All openings to the sea, including sanitary and other overboard discharges, together
with the cocks and valves connected therewith, are to be examined internally and externally while
the vessel isin dry dock; and the fastenings to the shell plating are to be renewed when considered
necessary by the Surveyor.

Pumps and pumping "arrangements, including valves, cocks, pipes and strainers, are to be examined.
Nonmetallic flexible expansion pieces in the main satwater circulating system are to be examined
internally and externally. The Surveyor is to be satisfied with the operation of the bilge system,
including an internal examination of the emergency bilge suction valve. Other systems are to be
tested as considered necessary.

Shafts (except the propdler shaft), thrust bearings and line shaft bearings are to be opened for
examination. The foundations of main and auxiliary machinery are to be examined.

Evaporators are to be opened for examination and relief valves of unfired pressure vessels intended
for working pressure above 3.5 kg/ cnv (50 psi) necessary to the vessel's operation are to be proven
operable. f. Examination of the steering machinery is to be carried out, including an operational test
and checking of relief-vave settings, and the machinery may be required to be opened for further
examination as considered necessary by the Surveyors. g. Reduction gears are to be opened as
considered necessary by the Surveyors in order to permit the examination of the gears, gear teeth,

spiders, pinions, shafts and bearings.

An examination of the fire extinguishing apparatus required for Classification as outlined in Section

39 isto be made in order that the Surveyors may satisfy themselves as to its efficient state.
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45.11.3 Engines and Turbines- In addition to the foregoing requirements, turbine blading and rotors,
cylinders, pistons, valves, condensers and such other parts of main and auxiliary machinery as may
be considered necessary, are to be opened up for examination. At Special Periodical No. 1 only, for
vessels having more than one main propulsion ahead turbine with emergency steam crossover
arrangements, the turbine casings need not be opened provided vibration indicators and rotor
position indicators are fitted and that the operating records are considered satisfactory by the
Surveyor. An operationa test of the turbines may be required if considered necessary by the
Surveyor.

Exhaust steam turbines, gears and clutches are to be opened and examined together with the shaft
tapers in way of internal couplings of driving shafts. Main steam piping is to be examined and where
considered necessary by the Surveyors, sections may be required to be removed for examination.
Alternatively for installations operating at temperatures not exceeding 427C (800 F) hydrostatic tests
to 1 1/4 times the working pressure maybe accepted. Copper pipes are to be anned ed before the test.
Where considered desirable by the Surveyors, the thickness is to be ascertained to determine the
future working pressure.

45.11.4 Interna-combustion Engines-a. In addition to the foregoing applicable requirements,
cylinders, cylinder heads, valves and valve gear, fuel pumps, scavenging pumps, and superchargers,
pistons, crossheads, connecting rods, crankshafts, clutch, reversing gear, air CoOmpressors,
intercoolers, and such other parts of the main and auxiliary machinery as are considered necessary
are to be opened out for examination. Parts which have been examined within twelve months need
not be again examined except in specia circumstances.

Qil tanks and air reservoirs are to be examined and, if considered necessary, tested under the water
pressure required for new construction. If air reservoirs cannot be examined internaly they are to be
hydro-statically tested.

45115 Examination during Overhaul-On all occasions of overhaul or adjustment, facilities are to
be provided for Surveyors to examine the parts opened; in the event of defects being discovered,
such other parts as may be considered necessary are to be opened and examined.

4511.6 Examination at Shorter Intervals-If it be found desirable, upon inspection, that any part of
the machinery should be examined at shorter intervals than specified above, it will be necessary for
Owners to comply with the Committee's requirements in this respect.

4513  Propeller Shaft Surveys-45.13.1  Propeller Shaft Surveys -Propeller shafts fitted with

continuous liners or with glands which effectively prevent sea water from contacting the stedl shaft
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are to be drawn at least once every three years for single-screw vessels and four years for vessels
fitted with multiple screws. All other shafts are to be drawn every two years or more frequently if
considered necessary by the Surveyors. In the case of single-screw vessels fitted with tail shafts
having continuous liners or with effective seds, the interval between examinations may be extended
to four years when requested by the Owners, provided that, in addition to the propeller hub details
given in Section 37 of the Rules, the design includes other features which would further reduce
stress concentrations in the propeller assembly and that, during each survey, the shaft is examined by
an effective crack-detection method from the after edge of the liner for one-third of the length of the
cone from the large end. Consideration may be given to any special circumstances which might
modify the requirements in particular cases.

45.13.2 Allowable Wear down-Where machinery is located amidships, the after bearing is to be re-
bushed when it has worn down to 6.4 mm (I/4 in.) clearance in the case of shafts 229 mm (9 in.) or
less in diameter, 7.95 mm (5/16 in.) clearance where the diameter is above 229 mm (9 in.), but not
more than 305 mm (12 in.), and 9.53 mm (3/8 in.) clearance where the shaft exceeds 305 mm (12
in.) in diameter. In cases where machinery is located aft the maximum clearance is to be one grade
less than the foregoing.

45.13-3 Flanged Propeller Shaft Surveys-a Applicable Arrangements For shafting arrangements
where the propeller is fitted to a coupling flange at the &fter end of the shaft, and the shaft is fitted
with an approved oil gland at the forward and &fter ends of the stern tube, and new oil seas may\be
fitted without remova of the propeller, the modified survey detailed in b and ¢ may be accepted.

b Modified Survey Details The modified survey consists of dismantling the forward coupling and oil
glands, drawing the shaft outboard to expose &l of the aft bearing surface of the shaft, examining the
forward bearing and all accessible parts of the shaft, including the flange and propeller coupling
bolts, performing a non-destructive examination by an approved crack detection method, of the after
part of the shaft.

c. Survey Interval  These modified surveys are accepted at dternate 4 year surveys and provided the
clearances of the forward and aft bearing are found in order, and the oil, and oil glands, isin good
condition. No postponement of surveys is normally permitted. Special consideration will be given to
circumstances of any particular case upon application by the Owners.

4515 Boiler Surveys-45.15.1 Survey Interval-a. Water-tube Boilers for Propulsion-1. For
vessel s fitted with more than one boiler the interva between surveys shall not exceed two years.

2. For vesselsfitted with one boiler, the interval between surveys shall not exceed two years for the
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first eight years; thereafter the boiler shall be surveyed annualy.

b. Fire-tube Boilers for Propulsion Boilers are to be surveyed when four years old and when six
years old; thereafter boilers shall be surveyed annualy.

c. Auxiliary Boilers Waste-heat or fired auxiliary boilers, normally used for the operation of the
vessel at sea, are to be surveyed at the same interval as aor b above.

45.15.2 Partsto be examined

a At each survey the boilers, super heaters, and economizers are to be examined internally (water-
steam side) and externaly (fire side).

b. Boiler mountings and safety valves are to be examined at each survey and opened as considered
necessary by the Surveyor.

c. The proper operation of the safety valves isto be confirmed at each survey.

d. All studs fastening mountings directly to boiler shells or heads are to be examined at least once
every eight years.

e. When considered necessary by the Surveyor, the boilers and super heaters are to be subjected to
hydrostatic pressure test.

4517 Electricd Equipment

4517.1 Timing of Survey

The entire installation, including auxiliary and emergency equipment, is to undergo Specid
Periodica Survey every four years at the same time as the Specia Survey on the machinery

The following are to be carried out at each Specia Periodical Survey:

45.17.2 Auxiliary Apparatus

a Fittings and connections on main switchboards and distribution panels are to be examined, and
care is to be taken to see that no circuits are over fused.

b. Cables are to be examined as far as practicable without undue disturbance of fixtures.

c All generators are to be run under load, either separately or in paralel; switches and circuit
breakers are to be tested.

d All equipment and circuits are to be inspected for possible development of physical changes or
deterioration. The insulation resistance of the circuits is to be measured between conductors and
between conductors and ground and these values compared with those previously measured. Any
large and abrupt decrease in insulation resistance is to be further investigated and either restored to
normal or renewed as indicated by the conditions found.

e. Where electrical auxiliaries are used for vital purposes, the generators and motors are to be
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examined and their prime movers opened for inspection. The insulation resistance of each generator
and motor is to be measured with al circuits of different voltages above ground being tested
separately. This test is to be made at a direct-current potential of 500 volts, if practicable, and the
insulation resistance in megaohmsisto be at least equal to:

Rated voltage of the machine
Rating in kva +1000
100

The minimum insulation resistance of the fields of machines separately excited with voltage less

than the rated voltage of the machine is to be of the order of one-half to one mega ohm.

45.17.3 Main Propulsion Apparatus-a. The windings of generators and motors are to be thoroughly
examined and found or made dry and clean; particular attention is to be pad to the ends of all
windings of stators and rotors. After the windings have been cleaned and found dry, they are to be
varnished, if necessary, with a standard insulating varnish applied preferably by spraying.

b. All ar ducts in stator coils and the ventilating holes in rotors and retaining rings of aternators are
to be carefully examined and found or made clear and clean.

c. All cable runs are to be examined and found or placed in good condition as to supports, etc., and
the ground connections of protective coverings or sheath found substantial and effective. Particular
attention is aso to be paid to high-potential bus insulators, which are to be free from dust or oil in
order to prevent creepage to ground.

d. The insulation resistance of each propulsion unit is to be measured and found equa to the
requirements noted above for auxiliary generators and motors. In order to further evaluate these
insulation-resistance readings, it is recommended that a separate log be kept of insulation-resistance
measurements taken frequently at regularly scheduled intervals. Humidity, ambient temperature and
condition of the machine are also to be noted. Any large and abrupt decrease in insulation resistance,
when compared with those recorded in the log, is to be further investigated and either restored to
normal or renewed as indicated by the conditions found.

e. When a log Is not availgble for the comparison of measured insulation-resistance values with
those previously taken at regularly scheduled intervas, the cables and windings except d-c fields of
propulsion generators and motors are to be subjected to a dielectric strain test for one minute by
application of a potential of 125% of the maximum operating voltage of the circuits to which it is
applied. The d-c fields of generators and motors

131



