was in this area that animal fossils were discovered.
A record of accident-free flight operations conducted by VXE-6 since February 1966 ended on
November 19, 1969, when an LH-34D helicopter
experienced engine failure over mountainous terrain
and crashed during an attempted emergency landing.
The crash resulted in the death of two civilian pasngers, while the six remaining passengers and crew
^embers received burns.
On November 12, 1969, an LC-130F Hercules
ransported the first women in history to visit the
mundsen- Scott South Pole Station.
A Fortieth Anniversary Commemoration of Rear
dmiral Richard E. Byrd's flight from Little Amerca to the Amundsen-Scott South Pole Station was
nade November 29. The aircraft duplicated the
1ight pattern used by Admiral Byrd in 1929.
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onclusion

It is a tribute to the dedication and skill of the
flight and maintenance crews, and also a reflection
of the cooperation that exists within the antarctic
program, that VXE-6 completed a highly successful
season during which planned objectives were met or
exceeded. As in the past, the successful aviation
effort owes much to the air traffic controllers, meteorologists, communicators, airfield maintenance
men, and other specialists of Antarctic Support
Activities.

Nuclear Power Operations,
Deep Freeze 6 9-70
ROBERT

F.

ALEXANDER

Senior Chief Construction Electrician, USN
Naval Nuclear Power Unit
Fort Belvoir, Virginia

Operation of the PM-3A nuclear power plant at
McMurdo Station during the 1969-1970 season was
highly successful.* Freshwater production also increased significantly. Major summer projects included a 10% increase in reactor power, repair of
the containment system, modification of the fuel
transfer dolly, and relocation of electrical switching
station #1 to a place inside the maintenance and
supply building.
*Even though plant availability was less for this period,
the quantity of electrical energy produced was almost equal
to that of the previous year.

September—October 1970

PM-3A Operating Data
The nuclear power plant was operating at 78.78
percent of capacity, down 6.97 from the previous
year. Electrical energy for production and export
was 9.68x106 kwh and 7.62x10° kwh respectively. Table 1 gives a historical summary of electrical energy production. Included in this table is
the amount of diesel fuel (DFA) which would be
required to produce an equal amount of electrical
energy.

Water Distillation Plant Data
Water production was more than sufficient to
meet the needs of McMurdo Station and the PM3A, and provided an increase of 1,726,780 gallons
over the previous year. This method of producing
fresh water has completely supplanted earlier methods of melting snow and collecting lake water. A
comparison of water production for 1967, 1968, and
1969, and the methods of operation are shown in
Table 2.
The relatively large amount of water produced by
diesel fuel is attributed to the fact that the McMurdo
Station electrical demand is beginning to approach
the maximum energy capacity of the PM-3A. When
the gross electrical requirements approach 1,800 kw,
it is more economical to power the water distillation
units by a diesel-fueled auxiliary boiler and keep the
full electrical load on the PM-3A, than to split the
electrical distribution system and place part of the
electrical load on the diesel-electric plant.

Winter Operations
With the advent of winter, Crew VIII settled
down to continued power and water production.
Crew VIII experienced twelve unscheduled shutdowns of the reactor. The turbine proved to be the
greatest problem and caused most shutdowns. The
seats of the steam valves were found to be eroded
and the valves were not seating properly. The old
valve seats were removed and new seats installed.
Training was conducted on a continuing basis
throughout the winter and resulted in the certification of 12 men as watch supervisors, 8 as controlroom operators, and 6 as equipment operators.

Crew Relief
Crew TX arrived at McMurdo Station in October
1969 to begin an intensive in-plant training schedule. This training completed their preparation for
assuming the responsibility for safe and efficient operation of the nuclear power plant during the winter
205

Table 1. Summary of electrical energy production.

Calendar
year

Availability
(percent)

1962
1963
1964
1965
1966
1967
1968
1969

29.03
42.20
35.89
60.87
77.42
86.24
85.05
78.78
Total

Net

Diesel-fuel
equivalent of net
production
(gallons)2

2,336,000
4,123,000
3,240,000
6,916,000
8,690,000
9,550,000
10,000,000
9,680,000

1,803,040
3,267,600
2,410,000
5,240,000
6,780,000
7,400,000
7,680,000
7,620,000

133,757
242,404
178,783
388,724
502,967
548,961
569,733
565,282

54,535,000

42,200,640

3,130,611

Kilowatt-hours produced
Gross 1

'Taken from PM-3A weekly operating reports.
'Computed with a conversion factor (13.48 kwh/gallon of DFA)
derived from actual McMurdo Station diesel plant operation in 1967.
' Estimated.

of 1970. The Crew IX members were subjected to
extensive oral examinations prior to their certification for positions as operators or maintenance technicians. On November 9, 1969 5 Lt. Comdr. Ralph
R. Reynolds, CEC, USN, relieved Lt. Comdr. James
P. Kurtz, CEC, USN, as officer-in-charge, and the
PM-3A became the responsibility of Crew IX.

Summer Maintenance and Modifications
Annual maintenance on the many and varied systems was accomplished during the summer season
along with preparation for the installation of previously initiated modifications. Significant modifications which were accomplished during the Deep
Freeze 70 summer season included the following:
(1) The reactor power plant output of the PM3A was increased by 10%. This increase in plant
capacity without modification to any major installed
equipment was made possible through engineering
evaluation of the nuclear characteristics of the reactor core (Type II core), primary system transient
response, and plant operating data.
(2) The reactor containment system was tested
for integrity. This procedure required draining of
the shield water in increments to predetermined
levels and pressurizing the system to locate suspected leaks in the containment tanks. The leaks
were located and welded.
(3) The spent fuel tank interface was modified.
This modification was required to enhance the structural capabilities of the fuel transfer dolly and spent
core storage rack so that they are capable of handling the increased weight of the new low enrichment Type IV core.
(4) Electrical Switching Station #1 was relo206

cated inside the Maintenance and Supply Building
This modification was deemed necessary to provide
better protection for the switch gear and distribution
lines from the antarctic weather.

Winter Maintenance
The first midwinter refueling of the PM-3A was
completed and full station load resumed on July 14,
1970. Crew IX personnel completed this task despite the mechanical problems of a new core. The
new low enriched Type IV core is designed to provide
almost five years of operation without refueling. The
reactor was returned to full power three days ahead
of schedule.

Future Plans
A major turbine overhaul is planned during the

Deep Freeze 71 summer season. The turbine gland

seals and rotor will be replaced and the main bearings will be thoroughly examined and replaced as
needed.
Table 2. Water Production (Gallons)
1967

1968

1969

1,943,432 2,167,768 2,647,268
By nuclear energy
By diesel fuel ..................516,349 1,343,123 2,590,413
Total ............ ...... 2,459,781 3,510,891 5,237,681
DFA equivalent of
nuclear power'
56,693
63,237
77,225
'Computed with a conversion factor (34.28 gals water per gal
DFA) derived from auxiliary boiler usage of 17.5 gals/hr of DFA
and the distillation units normal water output of 600 gals/hr per
unit.
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