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1. The record of the Marine Board of Inveétigation convened to inveéti—
gate subject casualty, including ite Findings of Fact, Conclusions and
Recommendations, has been reviewed. -

2, At sbout 1948 hours, 1 October 1961, the SS HESS MARINER, & T2 tank
vessel, while approximately 110 miles east of the Georgia coast, suffered
a disintegration of the main turbine generator. The fragments ruptured
the main condenser and turbine, resulting in the flooding of the after
spaces and eventual foundering of the vessel, One crewman, the oller on .
watch in the engine room, was injured by the flying fragments of the
generator. The remaining crewmembers together with the injured oiler were.
safely removed from the vessel. A

3, The HESS MARINER was enroute Perth Amboy, New Jersey, out of Houston,
Texas, with a cargo of Number & fuel oil, All cargo tanks were full ex-
cept Number L port and starboard and Number 6 tarnks scross which were
empty, and Numbers 2 and 9 centers which were slack. The vessel's draft
was estimated at 28,95 feat forward and 30,95 feet aft at the time of the
casualty. B

L, Just prior to the casualty, while underway at 88 RPM's, the Second
Assistant Engineer, then on watch and standing near the main switchboard,
heard the main turbo-generator accelerate, He went to the maneuvering
station, and moved the governor control lever to the idle position. How=
ever, the turbine continued to accelerate, He then pulled the emergency
turbine trip several times with no apparent results, Upon proceeding aft
toward the throttle valve, the main generator began to disintegrate,

" throwing metal fragments through an opening batween the caging and the

" end bell, He then departed this area via the lower engine room into the




fire room and up to the bulkhead steam stop valves where he secured the
steam to the main turbine, The lights went out just as he reached the
fire room. Nue to the electrical failure, the fires in the bvoilers

went out, Tue oller on watch also tried the emergency trip subsequent
to the attempt by the Second Assistant with no appsarent effect, While
leaving the spacs and passing the main generator turning motor, the oller
was struck in the leg by a piece of flylng debris sustaining a cut on
his right foot. However, he was able to proceed through the lower engine
yroon into the shaft alley, where he avaited assistances

3, TFollowing the casualty, all engineers and various other members of
the engine department proceeded into the machinery space, The emergency
generator was started and & survey of the machinery space revealed the
following:

a. The forward and after end of the main generator casing hed
been pushed out and down. ‘

b, Sections of the main generator casing oﬁ the port side were
missing and the casing was .bulged and torn.

ce The coila,'windings, and other internal parts of the main
gensrator were scattered throughout the englne room.

de . The main turbine casing was split across the toﬁ between inp
spection plates. The turbine relief valve located on the teop of the casing
was missinge The port and sterboard inspeotion plates on the turbine were
loose. o :

e, Thers was & hole (est. 12 to 2k inches) in the inboard side
of the port bunker tank, about three feet above the generator flat and
approximately in 1ine with the center of the main generator, '

f., The ship service genaratora vere apparently undamaged.

ge Water was flooding the engine room through the rﬁptured main °
turbine casing, the inspection plates, the turbine glands, and through
the fractured condensers ‘ o -

6. Under the direction of the Chief Engineer, the suction and overboard
discharge valves and all other sea valves o the machinery space were
reportedly closed. However, flooding through the ruptured condenser still
continued, The after bilge pump in the shaft alley was started, and '
suction was taken from the engine roor. Shortly thereafter the shaft
alley fire pump was gtarted and the bilge pump was secured, Preparations
" were made to relight the boilers; however, as soon as the electric forced
draft fan was started all the power and lights failed, the emergency




generator stopped and the emergency generator room filled with smoke.
Subsequent to the emergency generator tripping out, no further at-
tempts were made to start any machinery or to stop the flooding through
the ruptursd condenser. The watertight doors between engine room and
fire room, engine room and shaft alley and the watertight hatch from the
gshaft alley to the fire room were closed and these spaces were abandoned.
From the upper levels of the engine room and fire room, periodic inspec-
tions of the machinery spaces were made at about half-hourly intervala.
At about 2300 the engine room was found to have flooded to within thirteen
feet of the main deck, and the flooding rate was estimated at about
twenty to twenty-four inches per hour. At about 0200, 2 October, the
water in the engine room had reached the main deck level and water was
noted above the floor plate in the fire room. At about 0230 the veseel
was abandoned, and at 0926, 2 October 1961 the vessel was observed to
break in half and sink, The safe recovery of all hands was accomplished
by the S5 TEXACO NEVADA and the ESS0 SUEZ,

REMARKS

1. Concurring with the Board, it is considered that the loss of the
vessel resulted from the disintegration of the main turbine generator,
flying fragments from which ruptured the main condenser and turbine
casing, allowing flooding of the sngine room and progressive flooding of
adjacent spaces. : '

2, That the initial cause of the casualty wae the failura'of excitation

to the maln generator is concurred in, However, it is considered that the

actual cause of the casuelty was the failure of the speed control system
and the overspeed safety devices to operate properly, thus permitiing the -
main turbine, with its attached generator, to overspeed to destruction
when the electrical load was dropped through failure of excitation. The
reason for the failure of the exclitation, and of the speed control and
overspeed devices, was not determined.

3, ‘The Board concluded that a possible explanation for the failure of the
turbine speed control devices was leaking stop valves or non-return valves
in the steam reducing statlons and extraction systems, thus allowing live
steam to enter the turbine directly through these systems. It 1s recoge
mized that, even had the spsed control devices operated properly, they
could have been by-passed through a malfunction of a check valve in the
steam extraction system. Such a malfunction would permit live steam to
enter the turbine directly, and so cause overspeeding. The record, how-
sver, does not support this conjecture; therefore, this conclusion is not
concurred in, o




L4e The Board's conclusion that the failure of the closed sea valves

to control the engine room flooding may have been caused by pleces of
damaged condenser tubes jamming the sea valves is not concurred in, The
probability of any parts of the condenser tubes passing through the tube
gheets of the condenser and then entering the sea valves is remote. The
ingress of water from the sea through the sea valves, into and through
the ruptured condsnser would tend to keep the sea valves free of any of
the tube parts. The reagon for the failure of the closed sea valves to
control the flooding was noi determlned.

5. The record contains considerable evidencs concerning the closure of
sea valves in generalj however, testimony relating specifically to the
atatus of the low and the high main injection valves is vague and uncer-
tain, In fact, under direct examination (page 120, transcript of testi-
mony) the Junior Third Assistant Engineer stated: "I started closing the
lower sea suction, I mean the upper sea suction on the high suction. 1
had to stand up on the lower sea suction in order to reach the high one."
In response to further questioning (page 12, transeript of testimony) he
stated: "I knew it was shut off from the sea. I knew the higher valve was
completely closed, the lower suction was always closed, and I saw the First
Assistant close the upper suction, I mean the discharge.” '

6. From the above, it appears that any check of the low injection valve
may have been of a visual nature rather than manuale. Thus, 1t appears
possible that this valve may not have been fully closeds In fact, cone
sidering the apparent volume of water emanating from the broken turbine
casing and condenser, the probability of such a condition existing ia
well founded.

7, Based on this casuvalty and subsequent examination of similar veasels,
the Board recommended that specific areas be inspected on all T-2 and T-3
tank vessels relative to watertight integrity, In this regard Navigation
and Vessel Inspection Circular No, 2-62 was promulgated. This circular
48 considered adequate to accomplish this recommendation.

8., Subject to the foregoing remarks, the record of the Marine Board of
Investigation is approveds C . '

D0 liea
' D. MoG. MORIRISON

Vice Admial, U, £, Crast Guard
Acting Commandant
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Findings of Faot

1., The SS HESS MARINER, O.N, 247229, AT2=S5E-Al tankship, while on a
voyage from Bouston, Texas, to Perth Amboy, New Jersey, guffered a -
casualty to its main propulsion generator and turbine at about 1548 houra, <
1 October 1961, in position 30:42 North and 79.30 West by dead reckoning.

The casualty caused rupture of the turbine casing, the main condenser,

the port wing tank, the hull and eventual eritical flooding of the veasel,
The vessel sarnk at 0930, 2 October 1961 in over 100 fathoms of water. No
1ives were lost in the casualty, but one man was seriously injured and
several orew members suffered minor bruises and strains. '

2. The S3 HESS MARINER was a T-2 tankship owned and operated by the Hesa
Tankship Company, Perth Amboy, New Jersey., The vessel was btullt at
Sausalito, California, in 1945. The vessel completed her bienndal in~ .~
spection at Baltimore, Maryland, 25 July 1961, and completed her last dry-
dock inspection at Baltimore, Maryland, 2l July 1961l. The vessel la a
single screw, turbo electric drive vessel, Bhe was equipped with two water
tube boilers operating at L50 psi, and 750 dsgrees F., superheat, and one
Elliott Company propulsion turbo-generator motor unii. Other particuiars

of the vessel follow: -

Gross tons « = =~ ~ = - 10,56l Net tong = = = = = = 6,380

Dimensions = = = « = = 503,9 £t X 68.1 £t X 39.1 feet

Shaft horsepower = - =~ 6,000 h.p. at $0.5 r.p.m. R

Turbo-generator unit = 5,400 k.w. st 3,715 r.p.m., 3-phase
' AC synchronous generator and motor

3, The vessel departed Houston, Texas, 28 September 1961, bound for- Perth
Amboy, New Jersey, with 104,000 barrels of cargo. Specific gravity of
oargo, Noe. 6 oil, was 10,1. A1l cargo tanks were full with the following
exceptions: No. l port and starboard; Wo. 6 port, center, and starboard
were empty; No. 2 center and No. 9 center were slack, AY departure, 2,470
barrels of bunker were in the port and starboard after bunker tanks, and
approximately 160 tons of fresh water was aboard. The draft forward was

30 feet, aft 32 feet, mean 31 feet in fresh water,
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the Hesas

The following-named offic
on her laEt voyage, showing
ompany crew list.

Francis J. Durbin
Gens F. Guerin
Jerry M. laters

W. A, Allbritten
Thomas G. Yohovic
Herbert J. Reichert

Raymor.™ .ouzd
Arthn. ‘. Falcon
Jobr: ;. Bateman
Georgy Gozensky
W, He ?hllette

P. C. Stephens
Robert Kress

K+ M. Beasley
Pheodore Hirgins
Robert C. Presley
John K. Elholm
Frank Bevacqua
Edwin Keith Rue
Arthur J. Stephens
Robert Gavin
Renry Ja. Blake
Harry Kirschsteon
W. L. Ferrell

R. E. Sykes
Charles Q. Gregory
D. ¥, H&rsack
Orion Jones
wWilliam Roper
Woodrow Mitchell
R, E. Shorter, dr.
M. L, Chappell

J. Larue Anderson
Pedro Agoste
Samuel Ferguson
Henry P. Ganncar
Ge Mclanzhlin ~

ers and crew members of the S5 HES3 MARINER

names, position, and address, were taken from
All were quesbioned concerning the casualty:

Master
Cho Hate
2nd Mate

RRREEEEEE

Ch. Engr
1lst Engr
2nd Engr
3rd Enzr
3rd Engr

Ch Pumpman
2nd Pumpmsn

Oiler
Oiler
Oiler
Fill

FWT

Wiper
Wiper

Ch Steward

Ch Cook
2nd Cook

Saloon Meas

Pantryman
BR Util

Company DC
Tnatructor

413 Terrace Way, Towson L, Md.
255 Bogart Rd, River Edge, N J.
61 Cornwall Rd, Glen Rock, N. Je
580[]. Chaucer Driw’ N. Charleston,SnG.
CL00 Natroma lay, Pittsburgh,Fa.
819 Baltimore Annapolis Blvd,

(len Burnie, Md.
303 E. Bay st, Apt lﬂ, Charles’ton’Soco
16 Hawthorm St, Chelsea, Mass,
2339 Oak St, Jacksonville, Fla.
918 E. 130th St, Cleveland, Ohlo
5532 Qakridge St, Houston, Texas
1 99 Shore Rd, Ocean View, Ne Je
ol57 Logan View Dr, Baltimore, Md.
Richland, Mo. . '
1800 E. Pratt St, Baltimore, Md.
67 Federal St, Lynchburg, Va.
556 Garfield Ave, Belford’ He Jo
575 Carlyle Pl, Union, Jo Je
sharptown Rd, Iaurel, Del.
5723 Pope St, Baltimore, Md, -
550 We 20th S'tl, New York’ N. Y.
?.0. Box 3772, Baytown, Texas
1316 St. Jean Ave, Detrolt, Mich.
35 (ypress St, Charleston, 3. Ce
&2 Elm Hill, Boston 21, Mass.
53 Hasell St, Charleston, Se Co -
1110 Vernier St, Grosse P, Mich. -
1711 Trenton Dr, Corpus Christi, Texas
S|, Bogart St, Charleston, 3. Ce
78 Coming St, Charleston, 3. Ce
610 West End Ave, NY 2L, NY
1718 Eutan Pl, Baltimore, Md,
1loop Route, Tahlequah, Okla.
1)), Norfolk St, New York, N. Yo
83 Columbus St, Charleston, 8. Co
11 North Square, Boston, Masa.
Deer Park, Texas

The following officers and crew were designated parties in interest:

a, Frances V. Durbin
b, John K. Elholm - -
¢. Frank Bevacqua=- = = =

-----

---------- Masgter




»

»

d. Edwi:xKeithRue---------------anEngineer
e. Arthur J. Stephens--------------3rd Engineer
f.Roberé;-Gavin--—---------------BrdEngineer

6. The ves:el had nine main cargo tanks; No. 1 was sub-divided into two
tanks, port and starboard), end the remaining tanks were sub-divided into
three individual tanks by two longitudinal bulkheads, Forward of the cargo
tanks wes & pumproom, cofferdam, dry cargo hold, deep tank, and fore peak
area., These spaces were not considered significant except for providing

huoyancy .

7. The veu ulls after bunker tanks are wing tanks located outboard, port
and starbuard of the euzine roome The level of these tanks are equalized
through a six inch line and manifold. The capacity of each tank was 2,49%4
barrels. - .

8, The following large watertight spaces were located aft of the carge
tanks:

a. Port and starboard pumproom located on main deck with access by
dogged doors. : :

b, Cofferdams outboard of the pumproom with access through small water-
tight hatches fitted on main deck, approximately two feet high. _

c. Engine room with access from main deck passage by two non~watertight
doors, port and starboard, from the boiler flat by a hinged quick.
‘acting watertight door and from the shaft alley by a hinged quick
closing watertight door. _

d, Fireroom, access from main deck passage through two non-watertight
doors, port and starbosrd, and through steering-engine flat by one
dogged watertight door.

9, The forward engine-room bulkhead, separating the engine room and pump

room 18 penetrated by three cargo pump shafte, The after engine-room bulkhead
separating the engine room and shaft alley is penetrated by the main pro-
pulsion shaft, Glands, fitted with packing, protected the watertight integrity
of these bulkheads. '

10, The S5 HE3S MARINER was driven by e turbo-electric propulsion unit con= -
sisting of the following units: s

a. A ten stage steam impulse turbine operating at 450 psi steam at 750
degrees F., and exhgusting into a 28,5 inch vacuum formed by a con~
denser located directly below the turbine.

b, A main propulsion generator was rated ab 5400 kw, at 3715 rpm, 3-phase
AC. Field current as was provided from a DO generator on the shaft of
either of the vessells two ship's service generator units,




The generator is driven by the main turbine through a s0lid coupling and has
one bearin. on the forward end. The other end of the shaft is supported from
the forward turbine tearing. The rotor of the generator is constructed as
follows: T =2 field core is a solid forged shaft in which slots have been
milled to w:ceive field winding. This winding is of concéntrically wound
coils, inzulated and blocked to prevent movement during operation. They are
held in the slots by heavy metal wedges, and on the ends by forged steel rings
shrunk into position. Radial slets are provided to aid cooling air flow. Air
gap between rotor and amature is 1,125 inches. The armature assembly is sur-
rounded by steel plates and baffles which serve both to guide airflow and to
protect the =iinding from water drippage, The generator is cooled by a surfsce
alr cooler .istalled aboard the stator windings, and by two motor-dfiven fans
located in the upper ;cnerator casing., _

The main motor is a three-phase, AC synchronous motor, 6600 h.p. at 93 rpm.
The field is geparately excited from one of the two auxiliary generator units,
power factor 1.00 full,

11, Examination of similar T-2 vessels, and the Elliott Company Instruction
Book, OM 5665, on the turbine, by the Board as & body and by individuel mem-
bers, disclosed the following: The vessel's turbine was equipped with & high
pressure, intermediate pressure, and low pressure extraction system.

&. The high pressure extraction system bleeds relatively high

pressure steam (91 psi at 3720 rpm) from a peint in the turbine
casing just behind the first row of moving blades, This ex~
traction line 1s equipped with a stop valve and a swing type
non-return valve is filtied between the turbine casing and the

- stop valve, This extraction line comnects to the 70 poind line
which is used in various heat exchangers and sealing devices, This
system 1s connected to the boilers through stesm reducing valves,

b. The intermediate extraction system bleeds off steam at the third
stege of the turbine at 35 pai at 3720 rpm. This system is also
provided with a non-return valve and a stop valve, The intera
mediate extraction system connects with the back pressure system -
which operates normally at about 12 psi. Supply stesm to this back=
pressure line comes from the intermediste extraction Iine from the
turbine, exhaust steam from the feed pumps, deck mechinery and steam
stripping pump, and through reducing valves from the boilera.

¢+ The low pressure extraction system bleeds off the turbine casing at
about the eighth stage. This system operates at 3 pei at 3720 rpm,-

de In routine operation of this vessel stops between the 70 pound line,
the 12 pound line, and extraction lines are kept closed so that failure
of the chsck valves to function will not result in "fecdback" to the
turbine from the extraction line. The vessel's engineers advised that
these stops were closed on this voyage.

L




12. The following crew members were on watch in the machinery spaces at the
time of the casualty: Edwin Keith Rue, Second Asst. Engineer, in charge of
the watchy Charles O, Gregory, oiler; and David F. Marsack, fireman-water-
tender, :

13. TImmediately prior to the machimery casualty, the main motor was turning
88 rpm, the main turbine generator 3520 rpm. No. 2 ship's service generator
was providing ship's electrical power as well as excitatlon (DC) current to
the main propulsion generator and main propulsion motor. All machinery ap-
peared to be bperating normally, both high pressure and low pressure extraction
valves open. The equalizing line between the aft bunker tanks was open.

1}, At about 1940 hours, Mr, Rue, Second Asst. Engineer, was in fremt of ihe
switchboard when he heard the main turbo-generator speeding up. -He immediately
went to the maneuvering station, & few steps sway, pushed the governmor control
lever to idle position with no apparent result. then pulled the emergency
turbine trip several times, again with no results, He then started aft touard
the turbine's throttle, but as he was abreast of the main generator, the o
generator started throwing pieces of metal through an opening between its

' casing and the end bell, Rue, realizing it was dangerous to proceed aft pest
the turbine, ran back across in front of the main switchboard, down the ‘ladder -
to the lower machinery space, through the lower engine room, the shaft alley,
up a ladder in the shaft alley, through the wetertight batch, and the upper
fire-room grating where he proceeded to securs the port and atarvoard boller
stops with the help of the Chief Engineer who had then arrived on the scene,
As Mr; Rue recalis, the lights went out as he waa at the foot of the ladder
in the fire room leading to the upper fire room where the main stem atop valves

' 15, As Rue left tho emergency trip, Gregory could see pieces of metal being -
throwm out of the generator, Gregory tried the emergency trip himself, sdth =
no sppavent result, He then started to follow Rue, who had left the area, As -
he was passing the main generator turning motor, he was knocked dowvn. Iying - -
on the deck, he saw the forward end of the generator easing blow out, showering .
* the area with pieces of the gemerator. Gregory bhad been severly injured im -
the right foot by one or more of these pleces. o T

16, Gregory s1id and orawled across the engine room in front of the switohw
board, down the ladder to the lower engine room, and back to the shaft alliey,
closing the watertight door between the lower engine room and the shaft alley:
as he vent, Be heard several loud reports and the lights wert out. Unsble

. to contime, he remsined in the shaft slley awaiting help., Help errived and
Gregory was removed in e basket-type litter to hia own quarters and put in his
bunk. (regory's rescue from the shaft slley wea delayed when the first basket.
litter gave way under his 240 pound weight, and a replacement litier was re-
quired. Mr. Waters, the Second Mate, administered first aid, including morphine
to reduce the pain, At about 2030, Oregory departed the HESS MARIKER in No. 3
1ifeboat and was taken to the 55 TEXACO NEVADA. :

S




17, 1In response to the distress flares and 503 of the HiS3 MARINER, THE

TEXACO NEVADA, in the vicinity, stood nearby to render assistance. About

2030, Captain Durbin ordered Nos 3 boat away with the Second Mate in Charge;
Gregory and four other crew members were eboard, No. l lifeboat was launched -
about 2100 with eleven crew members aboard., At about 2300, the Captain, in
order to reduce the risk to his crew, ordered No., 2 lifeboat launched with
all remzining crew members except for himself, the Chief lngineer, First
Asgsistant ingincer, Third Mate, and two seamen, The transfer of the crew on
lifeboats Nos. 2, 3, and 4 from the HESS MARINER to the TEXACO NEVADA was un~
eventful. The remaining crew members were transferred to the ES30 SUEZ about
0230, 2 October 1961 in lifeboat No, 1,

18, The cea and weather conditions during the operation were described as:
Sky clear, scattered clouds, wind force 2. The sea had a twelve to fifteen
foot swell, -

19, After the casualty, all crew members werc accounted for. Through compe=
tent seamanship on the part of Captain Durbin and his crew, all four life-
boats were lowered and all crew members transferred to rescue vessels. ALl
lifesaving equipment operated properly during this transfer,

20, After the lights failed, the engineers converged on tho machinery spaces
by way of the steering gear flat, and/or firercom, as they were unable to go
directly inte the engine room which was full of smoke and steam. The emergency
diesel generator was started. Under emergency lights a Quick survey of the
engine room revealed the following:

a. The after end plate of the main generator casing had been pushed
out and dowm.

b. The forward end plate of the main generator casing had been pushed
inward and down.

cs Sections of the main generator casing, port side was missing, the
casing bulged and torn. '

des Parts of coils, windings and other internal parts had spewed oﬁt
- of the openings in the main generator casing.

@, The low-pressure portion of the main generator turbine was split
across the top from one inspection plate to the other, approxi-
mately three inches at the widest part of split. The turbine relief
valve, located on the top of the turbine casing was missing. Both
inspection plates, port and starboard, were sprung or loose,




£. A hole was found in the bulkhead, separating the engine room and the
port bunker tank, alout three feet above the generator flat deck and
approximately in line with the center of the main generator. Esti-
mates of the size of this hole vary from twelve inches to twenty four
inches in diameter. This hole was in line with the forward butter-
worth stesm valve, the hand wheel of which was broken in half. At
this time, no oil or water was coming in through the hole, :

ge No apparent damage noted to either No. 1 or 2 ship's serdoe generator.

h. Water was flooding the engine room through the ruptured main generstor
turbine casing, loosened inspection plates through the turbine glands,
and through the fractured condenser.

i. The electric motors driving the maln circulating pump, forward bilge
- pump, forward fire, and tutterworth pump, were drowmed oute

21, Under the direction of the Chief Engineer, the wain condensér sea valves
were olosed, Uhen flooding continued, all remaining sea valves in the engine
room were secured, ohecked and rechecked, ILube 0il was noted leaking from
ruptured lines, and the gravity lube oil tank secured, At this time. there
was no black oil evident in the engine room, '

22, The main switchboard was cleared of all unnecessary electrical load. The
First Assistant, assisted by the Junior Third, Mr., Gavin, lined up bilge suction
to the engine room using first the after bilge pump, located in the shaft alley
and later transferring suction to the large fire pump, located in the same
space, They then secured the watertight door lesding to the lower engine roum
and went to the fire room. '

23, As directed by the Chief Engineer; Marsack, the fireman-watertender, was E
taking steps to light off a boiler. As socn a3 he started the electric forced
draft fan all power and light failed. : .

2k,  The First Assistant, and Junior Third Assistant secured the watertight =
door between the engine réom and fire room, and proceeded to leave the machinery
gpaces seouring watertight doors behind them. In pasging the emergency diesel
generator room, after the emergency power failed, 3tephens, the Third Asat,
Engineer, noted that the room was full of smoke, the engine dead. S

25, Periodic inspection of the machinery spaces contimued. When the engine
room was flooded to about the level of the generator flat, oil and water could
be seen coming through the hole in the port Punker tank putting a heavy coating
_ of black oil on the surface of the water. ' :




26, At about 2300 hours, by using a sounding tape, the engine room was found
to have flooded to within thirteen feet of the main deck. The corresponding
freebosrd was found to be ten feet. At this time, the flooding rate was esti-
mated at between twenty to twenty four inches per hour.

27. About 2300, the Captain, Chief Engineer, First Assistant Engineer, and
Third Mate went down into the fire room to release steam on both boilers, At
that time, the fire room bilge was reportedly dry; the wetertight door leading
to the engine room was tight., The hatch leading down to the shaft alley was
discovered open. The shaft alley's conditlion was noted by the Captain as
nolean and dryt. The shaft alley hatch was then thoroughly secured.

28, Weathertight doors to the after pump room were dogged down as were-the
weathertight doors on the main deck leading to the crew's quarters, The con~
dition of the purp room was not determined,

29, At the next inspection of the fire room, water and oil were seen in the
fire-room bilge. The source of this leakage was undetermined, The amount of
water indicated something greater than a leaking watertight door.

30, At about 0200 hours, 2 Qctober 1961, the flooding level in the fire room
was above the floor plates, Flooding in the engine room had reached the non-
watertight doors on the mein deck, port and starboard, leading to the port and
atarboard paaaagemys. _

31, About 0230 hours, 2 October 1961, Captain Durbin, and his remaining Bur-
vivors, abandoned the SS HESS MARINER in No. 1 lifeboat. They were picked up
shortly by the S5 ESSO SUEZ.

32, The ESSO SUEZ continumed to stand by, keeping a watch on the abandoned
and settling HESS MARINER. At 0926, 2 Ootober 1961, the SS HESS MARINER had
broken in half and sunk, Her position was 31,10 North, 79.09 Westi, a loran
position taken by the E330 SUEZ. The CGC SWEETGUM arrived Just as the HESS
HAB.INER sank.,

33. On departure from Houston, Texas, the vessel's draft. was 30.00 feet for-
ward and 32.00 feet aft,

3L. The Board estimates the vessel's draft was 28.95 feet forward and 30, 95
feet aft at the time of the casualty,

3%. At the time of the casualty, there was approximately 1200 barrels of fuel
aboard, The fuel was located in the after bunker tanks, appro:d.mately 600
barrels in both the port and starboard tanks.




36, From ullage tables and messurements taken on a simllar vessel the
following information was obtained by the Boards

a. Ullage of port and starboard bunker tanks at 600 barrels level is
27 feet 1 inch.

b, The added weight by flooding the engine room to the main deck, using
a permeability factor of 0.9, is 1620 long tons.

o
c. Tobal added weight by flooding the engine room and port and starboard
bunker tanks is 2286 long tons.

37. Measurements made by the Board on a similar vessel, indicate the distance
from the main deck to the geperator platform deck is 15 feet.

38, The Board's calculations, based on measurementa taken aboard a similar
vessel, the SS ZEPHYHILLS, indicates the followings .

a. The added weight of flooding the port and starboard after bunkexr
tanks above the 600 barrels uwllage with salt water is 666 long tons.

b. The added weight of flooding the engine room to the main deck, using .
a permeability factor of 0.9, is 1620 long tonss S

‘6. Total added weight by flooding the engine room and port and starboard
bunker tanks is 2286 long tons. :

39, The Board's calculation, using the lines plane of a similar vessel, esti-
mated draft at time of casualty, and the added weight of flooding the engine
room, and after bunker tanks, indicates the following: _'

&, Mean araft after flooding engine room and after bunker tanks,
32,718 feet.
b, Draft aft after flooding engine room and after bunker t anks,
' hO.ﬂB feet. _ ’
6, Freeboard at port and starboard engine room doors on main deck, -
-~ L3 feet. ' _

Lo, fxamination of several similar T-2 vessels, by this board as a whole and
by individual members, disclosed the following violations in the watertight
boundaries in the machinery spaces: _

a., A four-inch overflow line exists from the gontaminated drain tank,
located starboard side of fire room at frame 28, and leads through
the watertight deck to the lower engine room bilze, near the atmos~- .
pheric drain tankj no closures exist in this line, The atmospheric




drain tank has a non-watertight top, therefore, flooding of the
fire room would result through this line if the engine room was
flooded to a point above the top of the atmospheric drain tank.
This situation has been noted by the OCMI, Jacksonville, aboard
the S8 HE3S VOYAGER and 33 ZEPHYRHILIS3.

b. Ventilation ducts to the shaft alley, originally watertight to
above the bulkhead deck, have been viclated in the machine shop
and storeroom areas to provide better ventilation to these areas,
These violations eliminate the deck between the fire room, machine
shop, stores area, and the shaft alley as a watertight boundary.
This situation was noted on all vessels of this class examined
recently.

c. A drain line was noted from the fire room to shat't alley with no
¢losing devices in one inatance.

d. Drains from the port and starboard boller casing to the shaft alley -
were found with no closure devices in one instance. '

e¢. In several instances, small holes were discovefed in the engine-room
fire-room tulkhead, '

41, A report on the condition of the overspeed tripping device, mamal trip
and throttle valve condition on the vessel's main generator turbine and Nos.
1 and 2 auxiliary generator turbine dated 8-29-61 at Charleston, 5. C., was
gent to Hess 0Oil Company, Marine Department, as required by & Hess Company -
direction (see EXHIBITS 3 and ). Thils report indicated that the main
generator turbine overspeed trip, manual trip and throttle condition was
examined and/or tested and found in good condition, It also indicates that -
the main generator turbine throttle valve wes renewed on 26 July 1961.

L2. The vessel completed her last drydock inspection and biennial on 2l and
25 July 1961 at Baltimore, Maryland. '

i3, American Bureau of Shipping records indicate the veasel completéd No.
3 Special Survey 6/%H. _ : '




Conclusions

1, Tt is the opinion of this Board that t his vessel was lost as & result

of a machinery casualty in which the main propulsion turbine generator over-
speeded to destruction, Fragments from the disintegrated generator holed
the vessel's port bunker tank and her hull, split open the turbine casing
and ruptured the mein condenser and tubes therein. The engine room flooded
through the ruptured turbine, condenser, and later through the hole in the
bunker tank and hull. Progressive flooding to adjacent machinery spaces
through presumed watertight bulkheads and decks ultimately became critical
and resulted in the vessel's loss.

2, The initial cause of this casualty was probsbly failure of excitation to
the main generator, causing a complete loss of load on the turbine. The

" excitation circuit is an involved. slectrical circuit in which a burned con-
- tact, shorted wire, etc., could result in failure of excitation.

3, The speed control aystem; operated by the governor, or by the safety trip,
. either of which is a completely independent system, would normally control
the generator under no load conditions before destructive speeda were reached.

L. A possible explanation for the apparent failure of the turbines speed con-
trol devices is as follows: Leaking stop valves, or non-return valves in the
gteam reducing stations, and extraction systems, could allow live steam from
the bollers to enter the turbine directly. This steam could oause the unloaded
turbine to overspeed, In such a situation the overspeed trip, and the speed
control governor would be completely ineffective, having been effeciively by-
passeds - :

"5. Failure of the cloged sea valves to control engine-room flooding may have
been caused by pieces of damaged condenser tubes jamming the sea valvas,

6. The main rotor failed under the a bnormal centrifugal force to which 1t was
subjected, It is apparent that & piece of disintegrated rotor had the necessary
weight and velocity to penetrate the turbine housing, bunker tank bulkhead, and
the hull, From data available, it is probable that the forward, or after re-
taining rings were the pleges causing the critical damage.

7., After examimation of similar vessels since the casualty, the Board is of

the opinion that the watertight integrity of the bulkheads adjacent to the

engine room were seriously compromised, A four inch contaminated drain line

from fire room to lower engins rooum Was discovered to be installed on all
examined vessels, This line has no closure devices installed therein. Venti-
lation in the machine shop in other vessels also compromised watertight integrity
of engine room bulkheads. Other penetrations of pulkheads were noted.
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8. The Board is therefore of the opinion that flooding progressed until
effective bucyancy in the machinery spaces was lost, at which time the after
passages and quarters were flooded and the vessel lost.

9., It is the opinion of the Board that had flooding been limit.ed to the
engine room the vessel would have been saved.

Recommendations

l, It is the recommendation of this Board, in view of this casualty and
subsequent examinations of similar vessels, that the followlng areas be
thoroughly inspected on all T-2 and T-3 vessels, and corrections made at
the earliest practicable date;

a. Restore ventilation ayutema from shaft alley to bulkhead deck to
© its original mtertight. condition. -

be Alter overflow drain 1line from contaminated drain tank in fire room
to lower engine room as to restors the wat.artight. integrity of t.b,e
fire room and engine room watertight boundary.

0. Insure that all drains through the fire-room deck, such as boiler ‘
cagsing drainsg which drain into the shaft alley area, are oapped off -
or suitable non-return valves installed, '

‘de I.i.ght teat- all bulkheads adjacent to engine. room,

' 2. Th:l.a Board reoccemends that this case be closed with no :E‘urther aoction
other than as recommended above,

« B. S0
Captain, U, 3. Coast ﬂuard, Hember

Iieutenant Commander, U. S, Coast (uard,
~ Member and Recorder
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