
priority cargo may be delivered by air, but differs in
that even the most bulky commodities are received in
the same fashion. The delivery figures presented in
the accompanying table include 1,080 tons of fuel for
Pole Station, 960 for Byrd, 108 for Byrd Substation,
and 92 for Plateau.

Helicopters play many roles, not all of them
planned in the program. For example, Westwind's

helicopters were used for ice reconnaissance, cargo
movement, photographic work, and specimen collec-
tion that included seal hunting near Hallett Station.
In addition, one of Westwind's helicopters conducted
a rescue operation: on October 5, while the ship was
100 miles west of Panama, a helicopter was launched
to evacuate to a Canal Zone hospital a Korean fisher-
man taken aboard from F/V Nam Hae with a pre-
liminary diagnosis of spinal meningitis.

Nuclear Power Operations,
Deep Freeze 67-68

ROBERT E. FORT

Chief Warrant Officer (CWO-2), CEC, USN
and

TOMMY R. EVANS

Senior Chief Utilities Man, USN

Naval Nuclear Power Unit
Fort Belvoir, Virginia

Operation of the PM-3A nuclear power plant
at McMurdo Station during the 1967 winter and the
Deep Freeze 68 summer season was highly successful.
Increased availability provided the station with a
greater quantity of electrical energy than in any prev-
ious year, and the water-distillation plant, powered
by nuclear-generated steam, completed its first winter
of successful operation, supplying the station with
plentiful amounts of fresh water. Major summer-sea-
son projects included reactor refueling, overhaul of
the main turbine-generator, and the installation of a
second water-distillation unit of the flash-evaporator
type.

PM-3A Operating Data
The nuclear power plant was able to respond to

McMurdo Station's heat and power requirements
86.24 percent of the time during calendar year 1967,
up almost 9 percent from the previous year (see fig-
ure). During 1967, the PM-3A produced 9.55 X 106
kilowatt-hours of electrical energy, of which 7.4 ><
106 kwh were exported to and consumed by Mc-
Murdo Station. Production of the latter net amount
of energy by conventional means would have required
approximately 550,000 gallons of diesel fuel arctic
(DFA), as shown in Table 1. The plant's gross pro-
duction from the time of its installation to February
1968, the end of the Deep Freeze 68 summer,
amounted to 3.62 X 107 kwh.

I PM-3A AVAILABILITYI
BY CALENDAR YEAR ]	 86.24%

71.72%
AVERAGE AVAILABILITY	7742%
UNDER NAVY CONTROL

60.50%	----------------------
AVERAGE SINCE

FIRST PRODUCTION	 60.87°	 - - -	-

42.20%

35.89°

29.03%

	

1962	1	1963	1	1964	1965	1966	1967

Table 1. Summary of electrical energy production

Kilowatt-hours Produced	Diesel-Fuel
Calendar	 Equivalent of

	

Year	 Net Production
Gross 1	 Net	(Gallons)2

	

1967	 9,550,000	7,400,000	548,961

	

1966	 8,690,000	6,780,000	602,967

	

1965	 6,916,000	5,240,000	272,774

	

1964	 3,240,000	2,410,000	178,788

	

1963	 4,123,000	3,267,600	242,403

	

1962	 2,336,000	1,803,0408	188,753

TOTALS:	34,855,000	26,900,640	1,879,641

1 Taken from PM-3A weekly operating reports.
2 Computed with a conversion factor (13.48 kwhrs/gallon of

DFA) derived from actual White diesel operation In 1967,
'Estimated.

Water-Distillation Data

With 1967, the water-distillation plant completed
its first full calendar year of continuous operation.
Production was adequate to meet the station's needs
for fresh water during the winter, but was aug-
mented by water from other sources during the
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summer. From July 1967 through February 1968,
the plant produced 1,903,236 gallons of fresh water.
Nuclear-generated steam was used to produce 1,207,-
639 gallons of that amount, while the remaining
695,597 gallons were produced by an oil-fired boiler.
Corresponding data for calendar year 1967 are shown
in Table 2.

Table 2. Water production in 1967

Total production	 2----------------------------------,459,781 gals.
----Total steam exported from PM-3A -------------

-- -- -
--3,965,569 lbs.

Total diesel fuel used ---------------------	
----	

37,356 gals.
---------------Water produced by nuclear energy ---1,860,129 gals.

DFA equivalent of nuclear power*-- 54,263 gals.

* Computed with a conversion factor (34.28 gals water/1 gal
DFA) derived from Cleaver-Brooks usage of 17.5 gal/hr of DFA and
the distillation unit's normal water output of 600 gals/hr.

Crew Relief and Reactor Refueling

A 30-day or longer overlap of crews is customarily
scheduled each year to permit the veteran crew to
conduct for its relief a program of operational and
maintenance training, after which the new crew is
given an oral examination by a qualification board.
The training of Crew VII personnel, begun during
October 1967, was complicated by a concurrent re-
fueling of the reactor, but this was offset by the ad-
vantage of providing the new crew with experience in
nuclear fuel handling procedures.

The plant was shut down for refueling on October
12. Removal of the expended core and installation
of a fresh one in the reactor's pressure vessel were
done in accordance with procedures previously pre-
pared in detail. Initial criticality with the new core
was achieved on October 23, and a series of core
physics tests were performed to insure safe, predict-
able operation of the reactor. The plant assumed the
McMurdo Station load on November 4. On Novem-
ber 145 1967, Lt. Comdr. Arthur D. Kohler, Jr., CEC,
USN, relieved Lt. Comdr. Lawrence K. Donovan,
CEC, USN, as officer-in-charge, and Crew VII be-
gan its 12- to 14-month tenure. The total plant down-
time attributed to reactor refueling, annual preven-
tive maintenance, crew overlap training, and core
physics testing was 24 days.

Main Turbine-Generator Overhauled

On January 2, 1968, the PM-3A was shut down to
permit an inspection and repair of the main turbine-
generator set and its auxiliary equipment. (This over-
haul could not have been accomplished coincidentally
with the refueling in October due to the limited num-
ber of personnel available and the emphasis then
upon crew training.) The turbine and generator were

thoroughly inspected and cleaned, main bearings
were carefully examined and replaced as necessary,
the shafts of the turbine, the generator, and the
exciter were realigned, and the steam chest valves,
turbine throttle, trip valve, the main lubrication and
control oil pump, and the turbine-speed governor
were overhauled and adjusted. Following reassembly
of the turbine-generator set, the plant again as-
sumed the McMurdo Station load on January 19.

New Water-Distillation Unit
A second flash evaporator, similar to the original

unit, arrived at McMurdo on USNS Towle in late
December 1967. This unit was installed in the water-
distillation building by Naval Construction Battalion
Unit 201 in January 1968. After satisfactory opera-
tional testing, the new unit was accepted, increasing
the plant's freshwater production capacity to 28,800
gallons per day. Subsequent to installation of the
second unit, the number one evaporator was com-
pletely overhauled and descaled. New water pumps
were installed, and piping modifications and design
improvements developed since the installation of the
first unit were completed. Instrumentation and alarm
circuitry necessary for remote operational monitoring
of the two units were installed in the PM-3A control
room.

(U.S. Navy Photo)
A second water-distillation unit was installed by NCBU-201

with assistance of Air Force personnel.

Summer Maintenance and Other Activities

An extensive summer maintenance program was
conducted in order to insure continued high avail-
ability and reliability of the PM-3A during the winter
of 1968. Similarly, the reboiler and the water-distilla-
tion plant's auxiliary boiler were completely over-
hauled and cleaned to insure that they would serve
as reliable sources of steam for water production.

The officer-in-charge of the PM-3A has agreed to
assist Antarctic Support Activities with maintenance
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and repair of all McMurdo Station high-voltage pro-
tective relays and switchgear. In discharging this new
responsibility, all 4,160-volt transmission and distri-
bution protective relays were repaired, adjusted, and
set in accordance with a relay coordination program
that is designed to prevent—by selective tripping of
protective circuit breakers—extended gross power
outages that might otherwise result from the failure
of an isolated or minor electrical feeder in the trans-
mission or distribution lines.

Meritorious Unit Commendation Received
The Secretary of the Navy has approved the pres-

entation of the Meritorious Unit Commendation to
the Naval Nuclear Power Unit, as set forth in the
following citation:

For meritorious service from 1 May 1964 to 1 March
1967 in the operation, modification, and support of the
Nuclear Power Plant Unit (PM-3A) at McMurdo Station,
Antarctica. The PM-3A is the Navy's prototype shore based
nuclear power plant, and is the only plant of this nature
which operates in such an isolated environment and re-
places each crew each year. During this period, the Naval
Nuclear Power Plant Unit effected extensive plant modifica-
tions, plant redesign work, and changes in operating pro-
cedures, to achieve the operational reliability and availa-
bility required. These efforts involved such complex nuclear-
engineering applications as whole-core refueling, control-rod
drive mechanism modification, nuclear instrumentation im-
provements, identification and solution of the tritium prob-
lem, radioactive waste disposal system modification, and
broken control rod replacement. Due to these plant improve-
ments and a high degree of technical competence and train-
ing of the PM-3A crews, the plant established a military rec-
ord of 141 days of continuous power operations, and com-
pleted the first United States land water desalting system
operating with a nuclear plant. The initiative, professional
competence, and devotion to duty displayed by the officers
and men of the Naval Nuclear Power Plant Unit were in
keeping with the highest traditions of the United States
Naval service.

Plans for Plant Modifications

Presently in the planning stage are three major
changes to the plant and its auxiliary systems. One is
the relocation of the high-pressure demineralizer to
a point outside the primary system containment ves-
sel. This will permit routine recharging of the de-
mineralizer resin without interrupting reactor opera-
tions. (The demineralizer maintains the purity and
proper water chemistry of the primary coolant.)

The second planned change involves moving high-
voltage switching station number one, now located in
an outbuilding adjacent to the PM-3A's maintenance
and supply building, to the inside of that building.
Coupled with the shielding in a conduit of the trans-

'Described in the construction report in this issue.

mission line from the PM-3A complex to McMurdo,'
this will improve the reliability of power-transmission
facilities by affording them greater protection from
wind loading and other severe weather conditions.

The third of the planned major modifications is the
installation of a resistor in the neutral bus of the PM-
3A's main generator. This device will balance the
plant's electrical characteristics so as to facilitate oper-
ation of the PM-3A in parallel with the diesel-elec-
tric generating plant. At present, should certain trans-
mission-line faults occur while the two plants are
sharing McMurdo's electrical load, the fault over-
current would be felt only by the PM-3A, which
might damage components of the plant's main gener-
ator system.2

It is expected that these modifications, like previ-
ous hardware changes, will go far toward correcting
problems and increasing the reliability of PM-3A's
service to Antarctica's largest station.

' Parallel operations between the PM-3A and the diesel
generators take place only for a short time while the station
load is being shifted from one to the other.
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(Air Force Art Collection)

The Antarctic Scene: MISSED BY INCHES. (Acrylic by
A. Muenchen.) Storm-blown snow and a crosswind at Wil-
liams Field brought this Air Force C-130E close to disaster

during a December 1963 emergency landing.
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