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GENTILLY 2 NUCLEAR POWER STATION' 

by 

J.A. Labbé 

Hydro Quebec 

INTRODUCTION 

Since our previous progress report, delivered at last year's 
conference in Montreal, work in the nuclear energy field in Québec 
has continued, and in the fall of 1974 the silhouette of a second 
nuclear power station could be seen against the sky at Gentilly. 

Meanwhile, Gentilly 1 nearby was a scene of feverish act- . 
ivity as the plant recommenced operation. Its supply of heavy 
water was returned, after spending several months at Douglas Point 
where it had helped produce steam to put the Bruce heavy-water 
plant into operation. 

As you know, Gentilly 2 is the first nuclear power station 
that Hydro-Québec is building for itself. The estimated cost in 
1973* was $385 million, and the station is scheduled to go into 
commercial operation early in 1979. Gentilly 1, completed in 1972, 
is an experimental prototype built and operated by Hydro-Québec on 
behalf of Atomic Energy of Canada Limited. 

Because of its immense hydraulic resources, a large fraction 
of which is still unexploited, Québec has only lately entered the 
nuclear-energy field. But Hydro-Québec has taken immediate steps 
to acquire this new technology in preparation for the day when, as 
is the case in most other parts of the world, it will have to resort 
to nuclear energy to meet the increasing needs of industry and the 
general population. 

The La Prade heavy-water plant is presently being constructed 
by Atomic Energy of Canada Limited not far from the Gentilly nuclear 
complex. Gentilly 1 and Gentilly 2 will supply steam for the pro
duction of this plant. 

* An updated estimate is currently being prepared to incorporate 
the unforeseen rise in construction costs in recent years. 
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The object of this short report is to bring you up to date 
with developments at Gentilly 1 and Gentilly 2. 

Gentilly 1 

First, a few words about Gentilly 1. Production at this power 
station had been halted in November 1972 as a result of the short
age of heavy water that I spoke of earlier. In fact, Gentilly 1 
has only operated at full capacity for the equivalent of 150 days 
since its commissioning in 1971. It was put back into operation on 
December 6, 1974, and should shortly reach full capacity once again. 

In the course of the year numerous modifications were carried 
out, essential to the restarting of the reactor. These included 
the installation of six new absorber rods, mechanical stops on the 
booster rods and new servo motors on the coolant control valves; 
repair and installation of standby condensers and repair of the 
steam drums. 

The reactor protection and regulation systems were modified to 
take these changes into account. 

The start-up procedures, as well as the various stages of com
missioning, were described in two reports containing more than 500 
pages, which could well prove valuable for future reference. 

The purpose of the first phase of commissioning at very low 
power was to check the dynamic behavior of systems and measure various 
design parameters, and thereby verify the models and analytical methods 
used. This phase was completed at the end of January. 

The second phase of the commissioning has been under way since 
the end of April. 

The purpose of this phase is to bring the station up to its rated 
output while commissioning the many systems that were modified, as 
well as the new regulation algorithms and new protection systems. 

Although Hydro-Québec acted as general contractor for the con
struction of Gentilly 1 and its staff operates the power station, it 
is in fact owned by Atomic Energy of Canada Limited. Once it re
commences commercial operation it will supply electricity to the grid 
until such time as its principal function becomes that of supplying 
«team to the La Prade heavy-water plant which AECL is presently con
structing ll miles from (jentilly 1 and 2. 

Gentilly 2 

Now some comments about Gentilly 2, a project with which I am 
more directly concerned. 
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As you know, Gentilly 2 will be a CANDU-PHW plant using 
natural uranium, and heavy water as both moderator and coolant. 
This is the same type of plant that Ontario Hydro adopted for the 
Pickering and Bruce complexes. Gentilly 2 will have a capacity of 
600 MWe. Commissioning is scheduled for early 1979. 

The construction work has gone along well and is on schedule. 

The perimeter wall of the reactor building, which is close 
beside Gentilly 1, was poured in fifteen and a half days, even more 
rapidly than the first one. The Gentilly 2 perimeter wall is 139 
feet high and required about. 8,300 cubic yard? of concrete, 650 
embedded parts and more than 900 tons of reinforcing steel. Con
creting of the interior walls and floors started in December 1974 and 
will continue until December of this year, when the reactor vessel 
is scheduled to arrive. 

During the same period, work will be completed on building the 
double concrete dome that will cover the reactor building. The space 
between the lower and upper domes will serve as a tank for the some 
500,000 gallons of water that will be used to condense the steam and 
cool the reactor core in the event of a high-pressure circuit rupture. 

Erection of the metal structures for the turbine hall and service 
wing started early in May. This work will be carried out in nine 
sections over a period of six months to enable Hydro-Québec crews to 
complete the construction of the buildings and install the outer 
covering. 

Once the base slabs, outer coverings, roofs and masonry are 
built, priority will go to the section containing the main control 
room and annexed quarters in preparation for delivery of computers 
and other equipment to be installed there. No major equipment is 
scheduled for installation in the turbine hall during 1975. 

Despite supply difficulties which caused some delay in building 
the concrete structures, it can be said that the work has progressed 
rapidly. To date, more than 50 per cent of the civil work has been 
completed. 

By mid-May about 28,000 cubic yards of concrete had been poured 
for the foundations of the turbine and services buildings. If we 
include the floor and perimeter wall of the reactor building, a total 
of 42,000 cubic yards of concrete had been poured for the project at 
that time. 

During the winter, the cooling-water discharge canal, which will 
serve both Gentilly 1 and Gentilly 2, was completed. The Gentilly 1 
duct was connected to the new duct in April. 

The rest of 1975 will be devoted almost exclusively to civil 
work. The most important, undoubtedly, will be concreting of the 
ring beam and the two domes of the reactor building. 
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More than 700 workers are now on the Gentilly 2 construction 
site. The number will reach 1,200 at the peak of construction in 
1976. There is no collective labor agreement for the project as 
the work, and consequently the hourly wages, are governed by the 
construction industry decree. 

Despite the good relations we have with our employees (only 
one grievance during the year), Gentilly 2, like all construction 
sites in the province, has been somewhat affected by the prevail
ing tension in the industry. There have been two minor work 
stoppages, for example, but neither has affected the project 
schedule. 

SuE£lv_ 

Electrical and mechanical installation work will begin early 
in 1976 with the delivery of major equipment. This will include 
the delivery of the 600-MW turbine-generator unit, manufactured by 
Canadian General Electric Company. The contract for the supply 
and installation of the turbine, worth more than $28 million, is 
the largest ever awarded by Hydro-Québec to one firm for the supply 
and installation of a single piece of equipment. 

To date, Hydro-Québec has issued $86 million worth of orders 
for the construction of Gentilly 2, following calls for"tenders 
by its Contracts and Purchasing Directorates. Sixteen of the con
tracts awarded were worth more than a million dollars each. By the 
end of 1974, most of the contracts for major equipment had been 
awarded. 

Hydro-Québec entrusted the purchasing of certain highly spec
ialized equipment to Atomic Energy of Canada Limited. These purchases, 
worth a total of $8 million, were made in a market place difficult 
of access for Hydro-Québec. 

As this was the first time that Hydro-Québec had been directly 
involved in all aspects of building a nuclear power station, and 
as its purchasing staff had been mainly accustomed to procurement 
for hydroelectric power stations, staff had to be specially trained, 
and reference documents made available to them. Writers of con
tracts and calls for tenders had to familiarize themselves with 
nuclear terminology and the details of equipment and installation 
work for nuclear power stations. 

This work also necessitated some adaptation to Hydro-Quebec's 
purchasing policies, and in the beginning this caused some reaction 
from the suppliers. However, this adaptation was excellent train
ing not only for the staff at Hydro-Québec and our consulting firms 
but also for many Québec suppliers who were able to take advantage 
of the knowledge acquired. In addition, there was the work of 
adapting nuclear-equipment terms into French. 
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Commissioning 

Training of the team that will be responsible for the 
commissioning and operation of G-2 power station began in 
earnest in 1974 and will be intensified in 1975. 

The power station's permanent staff of about 200 persons 
will be ready to begin the commissioning tests during 1976 as 
the various systems and components become operational, from the 
pumping station to the electrical substation. 

Conclusion 

Although the energy contributed to the Hydro-Québec system 
by the Gentilly nuclear complex will no doubt be less than that 
produced by one power station at James Bay, the fact remains 
that Hydro-Québec staff are acquiring valuable experience, through 
both the improvements made to Gentilly 1 and the construction of 
Gentilly 2, which will be essential when the province runs out of 
hydraulic resources that are economic to develop. 
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Figure 2: 
Arrangement of Gentiliy Power Station 
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Figure 3: 
Gentilly-2 Reactor Building 
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Figure 4: 
Gentilly-2 Construction Schedule 
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