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1. Description of Point of Delivery/Receipt NE 
The Québec and New England transmission systems are linked by a ±450-kV bipolar DC line 
between the high-voltage DC disconnect at Des Cantons substation in Québec and Sandy Pond 
converter station not far from Boston, Massachusetts. The line is part of the multiterminal direct-
current system (MTDCS) stretching from Radisson substation in northern Québec to Sandy 
Pond substation (See Figure 1). 

Figure 1 : Multiterminal direct-current system 

 
 

1.1. Facility capacity 

A maximum of 2,000 MW can be delivered to point NE. This is set by a cap on New England 
import rights and, ignoring losses, corresponds to the capacity of Sandy Pond converters. 

A maximum of 2,000 MW can be received from point NE due to the capacity limits of Sandy 
Pond facilities. 
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1.2. Radisson substation 

Radisson substation has a rated capacity of 2,250 MW and is located near La Grande complex 
generating stations. It allows the output of those generating stations to be transmitted to Nicolet 
and Sandy Pond substations. Radisson converters can only operate in rectifier mode. The 
substation can be operated in an islanded or a synchronous configuration. In islanded 
configuration, the converters are only connected to La Grande-2-A generating station. In 
synchronous configuration, they are connected to the 735-kV transmission system (See Figure 
2). 

Figure 2 : Radisson substation configurations 
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1.3. Nicolet substation 

Nicolet substation is located near Québec’s major load centres. It is connected to the 735-kV 
transmission system and supplies native load at 230 kV (See Figure 3). 

With a total rated capacity of 2,138 MW, Nicolet converters can handle power flows to Sandy 
Pond with or without the help of the Radisson converters. They can also receive flows from 
either Radisson or Sandy Pond, but not from both at the same time. 
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Figure 3 : Nicolet substation configuration 
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2. Transfer capability 

2.1. Total transfer capability 

2.1.1. Capacity under normal conditions (all facilities available) 

The TTC to point of delivery NE is 2,000 MW.  

The transfer capability at point of receipt NE is from 1,100 to 2,000 MW. Power flows in the 
Nicolet converters must not exceed single-contingency loss of generation (SCLG), a limit that 
varies with the overall demand on the grid. 

Any power flow over point of receipt NE requires de-energizing the Radisson converters. The 
HVDC link that carries output from James Bay generating units to Québec native load must thus 
also be de-energized between Radisson and Nicolet substations. 

2.1.2. Capacity under degraded conditions (one or more equipment outages) 

A converter outage at Radisson, Nicolet or Sandy Pond substation may reduce TTC at point of 
delivery/receipt NE. 

The MTDCS can be operated in monopole configuration if there is an outage of one converter at 
one of these substations. If the outage only involves Radisson substation, the HVDC link can be 
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operated in hybrid configuration, which provides greater transfer capability than monopolar 
configuration but entails certain operating restrictions at Nicolet substation. 

With a single converter outage at Sandy Pond, TTC to point of delivery NE depends on the 
MTDCS operating configuration (monopolar or hybrid). The optimal configuration is chosen to 
effectively maximize TTC given Hydro-Québec transmission system constraints. 

Table 1 gives maximum TTC and authorized MTDCS configurations as a function of converter 
outages. 

Table 1: Maximum TTC under degraded conditions 

Max. TTC (MW) 
Substation 

Number of 
converter 
outages Delivery Receipt 

MTDCS configuration 

2,000 – bipolar 
1 1,000 1.0 monopolar 

2,000 – bipolar 
Nicolet 

2 – – – 
2,000 – bipolar or hybrid  

1 1,000 – monopolar  
2,000 – bipolar Radisson 

2 – – – 
1,000 1.0 monopolar  

Sandy Pond 1 
895 – hybrid  

 
The Transmission Provider may be obliged to curtail interchange schedules either due to the 
constraints in Table 1 or to outages in the transmission system, Radisson substation or Nicolet 
substation.  

Furthermore, a threshold current must be maintained to operate the converters. The minimum 
capacity is thus 210 MW in bipolar mode and 105 MW in monopolar mode. An interchange 
schedule falling below the 210 MW minimum for bipolar operation at point NE necessitates 
reconfiguring the MTDCS as monopolar between Sandy Pond and Nicolet.  

Certain interchange schedules require operations that can only be performed after 
de-energization or shutdown. When the direction of power flow is reversed, for instance, flow 
must be interrupted, normally for less than an hour, though the operation may bridge two 
consecutive hours. 

2.2. Transmission reliability margin 

The transmission reliability margin (TRM) quantifies the Transmission Provider’s uncertainty 
regarding the possibility of offering the TTC, particularly in winter when the Radisson–Nicolet link 
may be called upon to supply native load.  
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2.3. Neighboring system constraints 

Under normal conditions, the neighboring system is capable of receiving from 1,200 to 
2,000 MW, depending on the power flow level at transmission interfaces inside the New York 
and PJM grids. The neighboring system is capable of delivering no more than 1,200 MW. 

 


