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GENERAL ( EiE@?RE@ INSTALLATION AND

COMPANY

SERVICE ENGINEERING |

Post Office Box 1038, Newport News, Virginia

DEPARTMENT
jZZf;yZi? July 8, 1963

=

Newport News Shipbuilding & Dry Dock Company
Newport News, Virginia

Attention: Ship Repair Department

Subject: SS Esso Gettysburg _ge—"

Gentlemen:

We are pleased to transmit three (3) copies of Mr, C, A,
Driscoll's June 10, 1963 report of his inspections of
turbines aboard this ship, Please let us know if you
should have any questions relative to this report,

Very truly yours,

HR BURCHAM :mu ENGINEER
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GENERAL VELECTRIC INSTALLATION AND

COMPARNY SERVICE ENGINEERING

Post Office Box 1038, Newport News, Virginia DEPARTMENT

July 8, 1963

Rewéori News Shipbuilding & Dry Dock Company
Newport News, Virginia

Attention: Ship Répair Department

Subject: 58 Esso Gettyshurg

Gentiemen:

We are pleésed to transmit three (3) copies of Mr, C, A,
Driscoll’'s June 10, 1963 report of his inspections of
turbines aboard this ship, Please let us know if you
should have any questions relative to this report.

Very truly yours,

AATEE

HR BURCHAM :ma ENGINEER
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PAGE THuO
SS ESSO GETTYSBURG
700, 575, 340 HP DP TURBIRES
valve cover plates to prevent steam leakage, (A sample was included
in my report of 11/19/62), New bolts were imstalled in governor plates
on 2, 3 and 4 units,
The sbove is a gemeral outline of the sbove turbines, The following

outlines each turbime stating conditions foumd and corrections made:

#1 C,0.P,T, Ser, #112195

1. The TTV had wrong mnut om cup, end of stem, This was corrected by
installing proper nut,
2., Governor stem locked tight to cup valve and sted:%1n¢ﬁ Renewed
stem and nut,
3. Slight leakage between valve seat and casing bore, No seat available,
4, Baffle plate missing from top of oil stresimer, Made and installed
new plate,
5, Operating cup valve spring eroded, Installed mew spring,
6, The valves were lightly lapped-in to clean valve and seats,
7. The operatimg oil cylinder assembly cleaned and inspected, HNew
springs should be ordered for all uaits.
8, Hand speed changer disassembled and cleaned,
9. One-fourth inch pipe nipplevcracked on air motor, Installed new
nipple,

10, OS trip would not operate at 6900 RPM, Removed ,145" from trip,

1l The pin that locks the low o0il pressure trip arm to the latch pin was
missing, therefore, the turbine oil trip could not operate, Installed
new pin, See attached sheets for operation data,

52 C,0,P,T, Ser, #112196

The valve seat was found to leak and two cracks were noted across

continued
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PAGE THREE

S8 ESS0 GETTYSBURG
700, 575, 340 HP DP TURBIRES

VR

seating area, The seat was packed with dry ice and removed by @ jack
bolt and plate fastened to opereting end of chest, The old seal was
cBecked with misrometers at eight (8) places and found to be roumd, and
the diesmeter was 4,.4995",

The chest bore was checked using the same micremeters amd foumd te
be 4,999" diameter, Thig results im onmly a ,0005" imterferemce £fit, The
mew seat diameter = 4,503", This results inm an interference fit of
. 00357,

The rew seat was cooled ugsing liquid nitrogen and imstalled, A
jeek plate was used to held the seat dowm im chest boere te prevent
cocking and rising, After seet had expanrded, a micrometer check weasg
mode frem top of chest teo tep of seat snd 8t 3 aed & e'cleck measurement
= 5,058"; at 9 and 12 o'cleck = 5,089", 4 mew eperatimg eunp velve, stem,
mit end sprimg wes imstalled,

The threads were found striped im the cover plate mounting heles fer
ghe eperating cylimder, The plate wes sent to R, B, shop, holes welded,
redrilled and tapped,

0il opeating cylinder ocpemed and cleaned, The sprinmg, pt. 8%, om

Bug, 81C1728 found very plitted and eveded, znd gship should erder new

springs, Sece attached gsheets for eperatien,

The TTV, turbing awd gear casing were epened fer inspectien amd the

Fellewing cenditiens moted:

B, TTIV eup hed spproximately 1/4" mevement between stem and cup, IB-

Btalled new stem aund mui,

&, The HP erd jourms! wag foumd ridged srnd umndersize ,012%, Hicremeter

contimmed
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PAGE FOUR
S§S ESSO0 GETTYSBURG
700, 575, 340 HP DP TURBIRNES

measurement 2,487 to 2,489",
3, The center or second ring of carbon packing journal had wornm
an elliptical undercut approximately 1/3 the shaft circumference,
4, The outside fit had & slight undercut im the same axial plane approx,
,007" to ,010" deep,
5., All three rings of carbonm packing found broken and frozen in pack-
ing box., The box fits had & heavy deposit of built up rust, This
was removed by hamd scraping and machine wire brushing,
6, The first stage nozzle and intermediates are badly eroded and new
parts should be ordered and installed at next availability,
7, Water was found approximately 3/4" deep in exhaust casing, It is
requested that the factory check their draim commection drawings and,
if possible, relocate this drain from its preseant location in the
vertical wall to the bhottom of casing, thereby eliminating this condition,

The rotor was removed to RM shop, cleaned and the bearimg journals
were chrome plated, The packing jourmals were metal sprayed and journals
machined to originmal size amnd rotor balaanced, Rotor was landed im casing
new journal and thrust bearing imstalled and clearances checked, Also,
the turbine-to-gear alignment was checked and clearances are shown on
attached sheet,

GEAR

The gear casing was opened, high speed pimior and oil pan removed to
clean sump tank, Approximately 1" of oil sludge and water remained in
the gear casing, The ship's crew, when changing oil, drained the tank

using the drain valve that is provided, then refilling sump with new oil,

continued
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88 ES80C GETTYSBURG
700, 575, 340 HP DP TURBIRES

hg eanm be mneted, the part that needs cleaning is left unattended, It
s this writer's epimier thet hand hole cover plates should be provided
to allow access te the sump tamk, Also, the drainm valve should be in
2he bottem tank amd not om the vertical wall, HMr, John Ireland, pert
emgineer, and ship's crew also expregssed ihe same opinion em the abeve
serditien,

The pinien srd gear bearirgs were checked and feund satisfactory,
Clearances shown on attached sheet,
8, The oil lime from the LO cooler to the low oil trip was found rusted
out completely im two places epproximastely 6" apart, In remeving this
i1ige 4%t crumbled inte three sections, The Yard did not kave the sté%i
tabing, therefere, copper tubing was used as 2 gsubstitute for mpairs.
9, The overspeed trip weuld elose throttie =t 5500 BPM, It was meces-
sary te add & 125" spacer to trip in order to perferm sstisfacterily,

10, Excegsive gteam leakage et the velve stem lesk-off drainsg, HNew

bushings required em all units,

The trip threttle velve seat wae found %@bleak as édescribed eariier
in this report but ne mew seat was svaileble at this everkaml, The
upper boshing was misgirg frem the cever plate om operating velve, 4
new bushing assembly wees imstelled. The gevermor stem &ad spriasg were

repewed, The stem was found bent snd groeved,

The upper half of turbime casimg was removed alonmg with roter, The

gorditiens feund were as follews:

1. The exhsset caging at ceeplimg end was bowed spproximstely 3/16%,

septipned
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PAGE BIX

$8 ESSO GETTYSBURG
700, 5375, 340 HP DP TURBIRES

2, The lew pressure end packing box was cracked on the lower section,
This crack is located just forward of the casing fit and extends from
herizental joint down approximaetely 2" on esch side, The box was
sent to RE shop ard repeired by brazing and remachining,
3, HNezzle and intermediates im very poor condition and should be re-
placed as soor as pessible,
4, Carbor packing rings breokem and frezem im bex,
S, The HP end bearing jeurmals ,012" undersize,

The rotor was semt to shop end cleaned, chrome plated HP and LP
end besring jourmals, polished carbon packing fits, and roter Mamced,

#hen the rotor was returned te ship, I rechecked bearing and packing
€£its snd found the shép had mechined the LP fits dewn to 2,490", This,
Ehey stated, was mecesswy to round journals, I miked all jourmals be-
fore gending to shop and sizes are &3 follows:

BP bearing jeurmal 2,488" LP 2,4985“.‘

HP end packing jourmals 2,498" at 3 places along shaft,

LP enrnd packing jourmals 2,498" at 3 places aleng shaft,

After rotor retermn, the HP end 2,495" to 2,496" and low press&re
end 2,490, It was therefore mecessary to hemd fit all carbom rimgs

o provide & ,008" te ,015" clearance,

Dee to the disterted casing, it was necessary to add a 020" shim
o the lewer Bearing bracket to previde sultable bearirg to jeurnal
eontagt, BRotor was landed on nmew béarings ard a new thrust plate in-
mtalled, %Yheel clearances were checked and are shown on attached sheet,
A mew operating cup valve was installed as eld cup badly pitted

@mud lip heavily chipped,

gentinsed

EXX-MOR-005984



PPAGE SEVER
&S5 ESSO GETTYSBURG
F00, 575, 340 HBP DP TURBINES

One 3/4" socket tap bolt in the eperating valve plate was found
broken off, This was drilled and tapped asimg the cover plate and @
drill busing as & guide, The overspeed would mot operate at 1135% rated
speed, It was necessary to remove ,075" gpacer from trip,

This concludes the trials and tribulatiens em the above machines,
There are two suggestions I might add that ceuld be included in the
Ingtruction Book: -

1., A sketch showiang clearance between the operating velve stem
and the underside of the valve, It seems the nuts are tightemed against
the eap,lecking the eup valve to stem, |

2, A sketch showing the imtermediate blade bolting as there are

three different ceabirpaticoms that car be nged,

BRG, JOURNALS PACEING FITS PACKING

P End New 2, 4985" 2,495" 2,508
LP END New 2,4995" 2, 490" 2,500"
Thrust ,014"
Hozzle 060"
5 . ,045"
B 066"
$ ,073"
continnped
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. PAGE EIGHT ¢ -
$$ ESSO GETTYSBURG | S
70G, 575, 340 HP GP TURBINES

$5 UeeP.T.  wib s oabus JonsiBE San . PL12198
Pinien Brg. dourual USer Brg. Jeurnal
Tur®es. End &. 50867 3.4995" 4.0085% %.989%
Pumyp End e &, 4995H" €.006¢% 5.398%
Gemr Thrust DOBF S I
FTerust 07 R S
Bezmzle .0as ¥ JOTRE T R
¥ <060 *# [ . ¢
B ~080 E a
8 LO5GE /
Gaxbeon Packing jeurngle 3.998% \\ ‘ /
Packing 3.018® L L4
\\;‘; o
fL £ 8 S0 Logo T S
CARGO AMD BALL AT [TURBINE OPERATIOHS

Turb. & Steem 38 GEAR 0l  TURB. OIL
Pump He. R.P.H. PBIG EBXH. BUCY. DISC. Press. PSIG F PRi¢ F
7112186 8000 535 15% 8% 140 & 10 130 10 1310
Yol 1880
T113188 8000 30 12 148 a 10 1060 11 9%
B 3 1880
7113188 6000 38 3 140 3 15 116 10 116
Paud 1850
FL18198 €000 538 230 g 140 3 10 00 10 100
Bed 1850 804
¥1L181%3 1775 585 874 & 100 w o S 8 116
Bmilget 1775 200
Uit He. i 3 3 & Ballast
Geerepsed Trip 8635 8550 6450  8£580 1975
Birh Speed Step 8000 5000  80CG0O 8000 1778
Biech. Helief Valve 180 13%
Furk. 011 Trip Sypeed T30 700 786 878 550
Gear 0311 Trip Speed 700 87% 700 700 s
Bzxg.0il Prees. st trip 2 8 3 2.5 2
Gemgz 011 Press. at trip 8 5 5 5 o
42r Press. 13 12.8 13 18.5 i3
Dees Turb., step by TV fes Yes Ee e Yes
L= 8. 3tep Turk. 4700 4450
Le & Step Pump 1480 1350
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P AGE KIRE .
$3 ESS0 GETIYSBURG
790, 5715, 340 BP DP TURBIRES

8] B F.P, TURBINE, S/N 112187

The turbime was removed frem its storage aboard ship te the RH
Shop, There it was completely dismanteld amd rebuilt using a new
@ xhsust casing amd parts are listed onm attesched sheet,

The trip throettle velve seat wes fourd to leak umder a 65% agir and
water test, The seat was removed and both seat and casimg bores were
ehecked at six places, Regults sre shown st end of report,

The chest was welded and.remachined to 4,500" and @ new seat im-
stalled with 8 ,00375" interference fit, Seat tested and found satis-
Factery. Clearances were checked, umrit completely asgeagled snd im-
stalled aboard ship and'aligged te pump, Results are shown below,

The unit was started and everspeed trip tested anmd operated 5200
BPH, The cogling made up amd unit pat or limne feeding the boiler at a
elischarge pressure of 950®% at 3750 BRPM, and allowed to operate feor
@appreximately 12 hours,

Inshifting load from ®#]1 te #3 unit, the eperating caup valve was
moted to stick and hamg open, prevemtimg goverming of turidme,

The cup valve wes removed and impressios merkings of the ring guide
@msd supports could be noted, The cup was hand pelished and checked with
micremeters ard dismeter was fomnd to be 2,438",

The unit wes mssembled and after five minutes of operation, the
eup valve would stick ard not respond to the hand speed or air metor,
Ehe cup valve wes then seat to the Yard tool makers shep and the imside
cdiemeter was increassed 004", This elimimated all sticking and resulted

#n cmooth operation on beth the hand speed changer and air motor comtrels,

continued
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P AGE TER
$§ ESSO GETTYSBURG
700, 578, 340 HP DP TURBIKES

Botes I weuld apprecliate the faestlory comments on whether the
thermal/expansien between & mew geat &nd ar old cup velve would result
L9 the abeve condition, The TIV cup being new operated satigsfactorily

s the new sest.

@1d seat 4.5028 at & places
Mew geat 4,80375

S hest Bore 4,500~4.501 welded daue to zteam cut znd remachined teo
4, 500

Carbes Packing Journalg - Ceupling end 2,492, Govermor end 2,495
Bearing Jomrmals 2,498

Gverspeed trip 3200 TURBINE 70 POUMP ALIGHEERT
Totel fleat 078

Mozsle <039
‘?ﬁzgzi <011
] -0 39
B : 080

s <087

The turbine a@sﬁﬁgé were opened and veters removed fer inmspectien,

1, Hozzle plates were feourd im very peor cordition, HNew nozzles
Erstalled,

2, Imtermediates were fomnd fn fair cemditiom~-slight cutting has
started serese blade ring, (Ne mew intermediates svailable)

3. Besrimg jeurnels undersize and scarred om 22 unrit, Roter semt

&8¢ shep; cleazped, chrome plated jowrmalg, machkimed snd balanced,

continmed
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PAGE ELEVEN
S8 ES50 GETTYSBURG
700, 575, 340 HP DP TURBIRES
Journals on B3 umlt satisfactory, Thke rotors were landed on mnew
beadrgs ard thrust, Feur rings eof carben packing imstalled in each
box {ggtead ¢f three as requested by Mr, Irelanrd,

Clearances ehecked amd are shown em atiached sheets,

4, The eil goverseor and lube o¢il ccooler removed and clesmed,
The ceelers were tested for leakage and found satisfactory,

3, HNew diaphragm assemblies instslled im hand speed changer,

Units were started aud overspeed trip tested and fournd satisfactory,
Die to the original ever capaeity of the pumps, the turbimes must be
eperasted very mear the L§ sgtep, At 3730 RPE, the pump discharge is
9508; therefere, the highk speed stop must be set to limit the hand
epeesd changer te spproximtely 3/4 of a2 tura,

The vessel departed from local yard om Jume 6, 1963,

Thrust 0198
Bozzle ,040

N 040
R » 082
& 076

BP Bearing Jourmal 2,500
LP Bearing Jeurmesl 2,500

Carbem Packing fits 2,498-2,499 Paeking 2,509-2,511
08 Trip 5200

centinned

PERE£CRN
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PAGE THWELVE
S8 ESS0 GETTYSBURG
400, 575, 340 HP DP TURBINES

Thraust 010

Neozzle ,030

N 040
R . 058
s 070

HP End Bearing 2,506 Journal 2,4985 Installed new bearings in
LP End Beariag 2,509 " 2,497 HP & LP end,
Overspeed trip 5250

C., A, Driscoll
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