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During calendar 1971, the PM-3A nuclear power
plant at McMurdo Station established a new record
for continuous power operation of military nuclear
power plants. On September 12, 1971, the PM-3A
passed the mark of 171 days set in 1967 by the PM-1,
a former Air Force-operated nuclear power plant at
Sundance Air Force Station, Wyoming. When the
PM-3A shut down at 1159 hours (McMurdo time),
September 24, 1971, for a planned maintenance pe-
riod, it had operated continuously for 4,400 hours and
20 minutes—slightly over 183 days.

Crew X, which set the record, was composed of two
officers and 23 enlisted men from the Army, Navy and
Air Force. Lieutenant Commander Albert A. Arcuni
was officer in charge. Chief Warrant Officer Paul E.
Linn was second in command, the plant superinten-
dent.

The PM-3A was built by the Martin Company,
Baltimore, Maryland, and installed on the side of
Observation Hill by Navy Mobile Construction Bat-
talion One. The reactor first went critical on March
45 1962, 10 years ago, and was initially operated under
the supervision of a contractor for the Atomic Energy
Commission. In 1964 it was turned over to the Atomic
Energy Commission for operation by the Navy.

Operating data for calendar year 1971, as compared
to previous years, are shown in tables 1 and 2.

Austral summer maintenance period

A new concept was introduced for the annual main-
tenance period. Whereas in the past the relief crew,
with the help of a few summer support personnel, had
done most of the work, this year a special maintenance
team of 14 technicians plus a supervisor was formed
at the Naval Nuclear Power Unit at Fort Belvoir,
Virginia, and sent to the field in segments to do
mechanical, electrical, and instrumentation work in
accordance with a predetermined schedule. This ap-

proach proved highly effective and, with a few ex-
ceptions, all planned work was completed in 46 days.

Water distillation plant

A new copper-nickel, flash evaporator, water dis-
tillation unit, placed in service in February 1971, per-
formed well throughout the year. Producing 54,500
liters (14,400 gallons) a day, the new unit required
less maintenance than the older carbon steel units,
the oldest of which was disposed of during the year
because of extensive deterioration. Production by a
second carbon steel unit had dropped to approxi-
mately 25 percent of rated capacity as the result of
deterioration. Owing to the expected rate of water
usage during the early summer season, it was decided
to overhaul the second carbon steel unit. This task
took more than 500 man-hours of labor. The recon-
ditioned unit produced near rated capacity through-
out the summer season.

Table 1. PM-3A electrical energy production, 1962-1971.
Diesel-fuel
equivalent'

of net
Megawatt- production

Calendar	flours at	Availability	hours	(thousand

	

year	 Power	(percent)	delivered	gallons)

	

2 1962	 -	-	1,803	134

	

2 1963	 -	-	3,268	242

	

1964	3,146	64	2,410	179

	

1965	5,333	61	5,240	389

	

1966	6,782	77	6,780	503

	

1967	7,555	86	7,400	549

	

1968	7,471	85	73680	570

	

1969	6,911	79	7,620	565

	

1970	5,986	68	6,736	499

	

1971	6,244	72	6,864	509
1962-1971	49,428	74	55,801	4,139

'The conversion figure of 13.48 kwh per gallon of diesel fuel
is derived from actual McMurdo diesel plant operations in
1967.
2 Contractor's tests, January 1, 1962 to June 9, 1964.
3Estimated.
4June 10 to December 31 only. See note 2.

Table 2. PM-3A water distillation, 1967-1971.
Diesel fuel

	

Water distilled	equivalent of
Calendar	 by nuclear energy	net production

	

year	 (thousand gallons)	(thousand gallons) I

	

1967	 1,943	 57

	

1968	 2,168	 63

	

1969	 2,647	 77

	

1970	 1,924	 56

	

1971	 2,838	 83
'The conversion figure of 34.28 gallons of water per gallon
of diesel fuel is derived by using the auxiliary boiler usage of
17.5 gallons of diesel fuel per hour and the distallation unit's
normal output of 600 gallons of water per hour.
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A second copper-nickel unit was installed in Feb-
ruary 1972. The unit, although of slightly different
design, has a maximum capacity of 54,500 liters per
day. Slightly damaged in shipment, the unit is still
being coaxed to full production. A third unit, identical
to the one installed during February 1972, has been
procured and is being used for training at Fort Bel-
voir, Virginia. It will be delivered to Antarctica this
coming season.

Crew relief

The replacement crew arrived in October 1971 and
took over operation of the plant on November 6,
1971, when Lieutenant Lee R. Bohning, CEC, USN,
relieved Lt. Comdr. Albert A. Arcuni, CEC, USN,
as officer in charge. Lt. Bohning's second in command
is EQCM Robert E. Dorchuck.

Complete annual turnover of operating crews is
made possible by retaining within the Naval Nuclear
Shore Power Program approximately one-third of each
redeploying crew to form the nucleus of the subsequent
crew and by having a vigorous and effective training
program. Before deployment, each assigned member
attains the experience and qualifications necessary for
his position. Because of this combination of experience
and training, the replacement crew can take over full
operation of PM-3A after approximately 30 days of
working alongside their predecessors.
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Logistics during Deep Freeze 72 called for six ships:
three U.S. Coast Guard icebreakers of the Wind class,
each with two HH-52A helicopters, and two dry cargo
vessels and one T-5 tanker operated by the Military
Sealift Command (MSC). USCGC Staten Island
operated in the vicinity of Deception Island and
Palmer and McMurdo Stations; Northwind near

Commander Kirkpatrick is ship operations officer, U.S.
Naval Suport Force, Antarctica. Captain Anderson, with
Operation Deep Freeze since 1970, is now assigned to the
Office of Polar Programs.

Hallett and McMurdo Stations; and Southwind at
Palmer Station and in the Amundsen and Bellingshau-
sen Seas. USNS Wyandot (T-AK-283) called at
Palmer and McMurdo Stations, while USNS Private
John R. Towle (T-AK-240) and USNS Maumee (T-
AO-149) called only at McMurdo.

The Deep Freeze 72 ship operating season began
in late November when Staten Island reported to the
operational control of Commander, Task Force 43,
during a 1-day port visit to Punta Arenas, Chile.
Three scientific investigators from the University of
California (Davis) and 700 kilograms (1,500 pounds)
of cargo for Deception Island was taken on board by
helicopter. Three days later the cargo was placed at
the unmanned Argentine camp on Deception Island
and Staten Island continued on to Palmer Station.
Also on board were 18 Navy men who relieved the
winter over crew and some 12 metric tons (13 tons)
of cargo.

Ross Sea operations

In early December Staten Island departed for the
Ross Sea, some 8,440 kilometers (4,550 nautical miles)
away by the usual route north of the pack ice. This
passage was significantly assisted by ice advisories
received from Fleet Weather Facility, Suitland, Mary-
land,' by APT pictures received on board, and by
visual reconnaissance from Staten Island's helicopters.
Utilizing these aids to the fullest, Staten Island
transited relatively open pack beginning December 7
and 5 days later entered a large open water lead off
Cape Colbeck that stretched to the vicinity of Mc-
Murdo Station. This shortened passage enabled her to
begin cutting the channel into McMurdo Station 5
days earlier than planned.

During the transit one crew member was diagnosed
as suffering from infectious hepatitis. The early ar-
rival in the McMurdo area allowed for a successful
medical evacuation through Williams Field to New
Zealand, but, regrettably, the rest of the ship's crew
had to be quarantined until mid-January.

While Staten Island was en route from Palmer Sta-
tion, USCGC Northwind arrived at Wellington. After
a week's visit, Northwind departed for a Ross Sea
rendezvous with Staten Island. En route, cargo was
delivered to a New Zealand weather station at Camp-
bell Island, and two Iowa State University investiga-
tors were transferred to Hallett Station by helicopter.
Refueling of Hallett was postponed because of heavy
ice.

On December 28 Staten Island and Northwind met
about 10 kilometers northwest of Hut Point. Staten

'See "Antarctic sea ice forecasting," by Williams S. Dehn,
on p. 57-58 of the May-June 1972 issue.
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