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TP-P-011 
Geomagnetic Disturbance Events –  
Transmission Planning Procedure  

 

 

Purpose 
The purpose of this document is to establish a Transmission Planning procedure to plan for and mitigate 
geomagnetic disturbance (GMD) events. It is based on North American Electric Reliability Corporation 
(NERC) standard TPL-007-2, which establishes the requirements for transmission system planned 
performance during GMD events. During a GMD event, geomagnetically-induced currents (GIC) may cause 
transformer hot-spot heating or damage, loss of reactive power sources, increased reactive power 
demand, and mis-operations, the combination of which may result in voltage collapse and blackout. 
Understanding the effects of these high impact, low frequency GMD events on the power system and 
having the ability to mitigate their effects is important to managing system reliability. 
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1 Geomagnetic Disturbance  
A geomagnetic disturbance (GMD) is a disturbance to the Earth’s magnetic field. GMD events are natural 
hazards that can occur during solar events.  

GMDs are initiated by plasma (commonly called the solar wind) from the Sun reaching the Earth and 
interacting with the magnetosphere. The two most common sources of plasma are impulsive ejections of 
matter caused by rapid changes in the magnetic fields in and around sunspots, called coronal mass 
ejections (CMEs), and high speed streams (HSS) (or Coronal Hole High Speed Streams, CHHSSs) flowing 
from open magnetic flux regions called coronal holes. Figure 1 depicts a CME at the Sun. 
 

 
Figure 1: Coronal Mass Ejection at the Sun 

GMDs cause slowly varying currents (low frequency, in the range of 0.0001 Hz to 1 Hz) to flow in electrical 
power systems, and other infrastructure systems. Under some conditions, these geomagnetically induced 
currents (GICs) can disrupt the proper functioning of the power grid. When this occurs, there is the 
potential to have severe, widespread effects on reliable grid operation, including voltage collapse, 
blackouts and damage to critical or vulnerable equipment. 
 
2 NERC Requirements 
NERC standard TPL-007-2, Transmission System Planned Performance for GMD Events, establishes the 
requirements for planning for and mitigating the severity of these events. The standard applies to facilities 
that include power transformers with a high side, wye-grounded winding with terminal voltage greater 
than 200 kV. Refer to Appendix A for a list of Hydro’s applicable terminal stations. 

Under the NERC requirements, Transmission Planning is responsible for the following: 

1) Maintaining system models and GIC system (DC) models; 
2) Performing the studies needed to complete benchmark and supplemental GMD Vulnerability 

Assessments; and 
3) Implementing processes to obtain GMD measurement data. 

The complete list of NERC requirements for standard TPL-007-2 is identified in Table 1. 
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Table 1: NERC Standard TPL-007-2 Requirements 

 TPL-007-2 Requirements How to meet? 
R1 Identify roles and responsibilities Policy document 

R2 Maintain system models and GIC system models Power flow models in PSSE and 
GIC data files (Text, Excel) 

R3 Develop acceptable system steady state voltage criteria Policy document 

R4 Benchmark GMD Vulnerability Assessment studies 
GIC module in PSSE, among 
other standard power flow 
activities 

R5 

1) Provide GIC flow information for worst case 
geoelectric field orientation 

2) Provide effective GIC time series, GIC(t) 
Both to be used for the benchmark thermal impact 
assessment of transformers 

GIC module output (PSSE) 

R6 Conduct a benchmark thermal impact assessment if max 
effective GIC value is ≥ 75 A/phase 

Completed using benchmark 
GIC(t) and transformer thermal 
response capability data 

R7 Develop a Corrective Action Plan 

1) Develop a company 
policy based on grid 
knowledge 

2) Implement in PSSE cases 
and GIC data files 

R8 Supplemental GMD Vulnerability Assessment studies 
GIC module in PSSE, among 
other standard power flow 
activities 

R9 

1) Provide GIC flow information for worst case 
geoelectric field orientation 

2) Provide effective GIC time series, GIC(t) 
Both to be used for the supplemental thermal impact 
assessment of transformers 

GIC module output (PSSE) 

R10 Conduct a supplemental thermal impact assessment if 
max effective GIC value is ≥ 85 A/phase 

Completed using supplemental 
GIC(t) and transformer thermal 
response capability data 

R11 Develop and implement a process to obtain GIC monitor 
data Policy document 

R12 Develop and implement a process to obtain geomagnetic 
field data Policy document 
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2.1 GIC System Model 
As part of the assessment of GMD impacts on the power grid, it is necessary to model the GIC produced 
by different levels of geomagnetic activity. 

GMDs cause short term variations in the Earth’s magnetic field. The changes in Earth’s magnetic field 
create an electric field over the surface of the affected region which in turn induces voltages in high 
voltage transmission lines. The induced voltages in transmission lines cause GICs to flow if there is a closed 
path for currents to circulate. This path is typically provided by transformer and shunt grounding 
connections. The GICs are often described as being quasi-direct current (DC). Their frequency variation is 
dependent on the time variation of the electric field that drives them. In general, GICs have low frequency 
below 1 Hz. Therefore, GICs flowing in the power system grid are calculated by representing the entire 
power system network by its DC resistance. 

The GIC System model is developed using the Siemens PSSE software. The PSSE GIC Module starts from 
the power flow network data, reads in additional GIC study data from a file, and converts the power flow 
case into an equivalent DC network. The GIC Module can be used to calculate induced DC voltages, GIC 
currents, transformer reactive losses and transformer thermal response.  

The three inputs to a GIC System model are represented in Figure 2, and are as follows: 

1) Power Flow Network Data (.sav case) 
2) GIC Input Data 
3) A GMD storm scenario (AKA a benchmark GMD event) 

 
Figure 2: Inputs to GIC System Model in PSSE 

2.1.1 GIC Input Data 
The geomagnetic induced currents can flow through transformer winding and terminal station ground 
paths. For power flow calculations, terminal station ground path data is not required, and is therefore not 
available in power flow data. As a result, this additional data is provided in a GIC data file, which is typically 
created in Excel. 

The following information is required for the input GIC data file: 

1) Terminal Station definition: 
a. Number 
b. Name 
c. Longitude 
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d. Latitude 
e. Equivalent station grounding resistance 

2) Association for buses with Terminal Stations: buses connected by 2-winding and 3-winding 
transformers or by ZIL 

3) 2- winding and 3- winding Transformer definition: 
a. Bus numbers 
b. DC winding resistances 
c. Presence of blocking devices 
d. Vector group 
e. Core type 
f. K factor (for computing reactor losses) 

4) Shunt and branch data 
5) Earth model 
6) Default values used if data not provided.  

For a complete list of the GIC data file contents, refer to Siemens’ PSSE Program Operation Manual, 
Chapter 7, Geomagnetically Induced Currents. 

2.1.2 GMD Storm Scenario 
For full details on the GMD storm scenario, refer to Section 2.2.1.1 Benchmark GMD Event. 

2.2 GMD Vulnerability Assessments 
A GMD Vulnerability Assessment is a documented evaluation to find out if the system can withstand a 
GMD event without causing a wide area blackout, voltage collapse, islanding or equipment damage. The 
diagram in Figure 3 provides an overall view of the GMD Vulnerability Assessment process. 
 
 

 
 

Figure 3: GMD Vulnerability Assessment Process 
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2.2.1 Benchmark GMD Vulnerability Assessment 
The NERC standard states that Transmission Planning shall complete a benchmark GMD Vulnerability 
Assessment of the Near-Term Transmission Planning Horizon1 at least once every 60 calendar months. 
The study shall be based on the Power Flow system model, as well as the GIC system model, and include 
the following scenarios: 

1) A Peak Load case for at least one year within the Near-Term Transmission Planning Horizon; and 
2) A Light Load case for at least one year within the Near-Term Transmission Planning Horizon. 

The study shall also be conducted based on the benchmark GMD event described in Section 2.2.1.1. The 
study will determine whether the system meets the NERC performance requirements for the steady state 
planning benchmark GMD event, as presented in Table 2. 

  

                                                           
1 The Near-Term Transmission Planning Horizon is five years. 
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Table 2: Steady State Planning GMD Event Performance Requirements 

Steady State: 

a. Voltage collapse, cascading and uncontrolled islanding shall not occur. 
b. Generation loss is acceptable as a consequence of the steady state planning GMD events. 
c. Planned system adjustments such as Transmission configuration changes and re-dispatch of generation 

are allowed if such adjustments are executable within the time duration applicable to the Facility 
Ratings. 

Category Initial Condition Event 

Interruption 
of Firm 

Transmission 
Service 

Allowed 

Load 
Loss 

Allowed 

Benchmark GMD 
Event – GMD Event 
with Outages 

1. System as may be 
postured in 
response to space 
weather 
information1, and 
then 

2. GMD event2 

Reactive Power compensation 
devices and other Transmission 
Facilities removed as a result of 
Protection System operation or 
Mis-operation due to 
harmonics during the GMD 
event 

Yes3 Yes3 

Supplemental GMD 
Event – GMD Event 
with Outages 

1. System as may be 
postured in 
response to space 
weather 
information1, and 
then 

2. GMD event2 

Reactive Power compensation 
devices and other Transmission 
Facilities removed as a result of 
Protection System operation or 
Mis-operation due to harmonics 
during the GMD event 

Yes Yes 

Steady State Performance Footnotes 

1. The system condition for GMD planning may include adjustments to posture the system that are 
executable in response to space weather information. 

2. The GMD conditions for the benchmark and supplemental planning events are described in Sections 
2.2.1.1 and 2.2.2.1. 

3. Load loss as a result of manual or automatic Load shedding (e.g. UVLS) and/or curtailment of Firm 
Transmission Service may be used to meet system performance requirements during studied GMD 
conditions. The likelihood and magnitude of load loss or curtailment of Firm Transmission Service 
should be minimized. 

 

The benchmark GMD Vulnerability Assessment shall be provided to appropriate parties (Reliability 
Coordinator, adjacent Planning Coordinators, and adjacent Transmission Planners) within 90 calendar 
days of completion, as well as upon written request by a functional entity with a reliability-related need. 
If comments on the assessment are received, a documented response shall be provided within 90 calendar 
days of receipt of those comments.  
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2.2.1.1 Benchmark GMD Event 
The benchmark GMD Vulnerability Assessment shall be conducted on a benchmark GMD event. The 
benchmark GMD event takes into consideration the known characteristics of a past severe GMD event 
and provides a reference geoelectric field. This is done to provide uniform evaluation criteria for assessing 
system performance during low probability GMD events. A reference geoelectric field of 8 V/km defined 
in the benchmark GMD event is modified to account for the effect of local geomagnetic latitude and earth 
conductivity. 

The benchmark GMD event defines the geoelectric field values used to compute GIC flows that are needed 
to conduct a benchmark GMD Vulnerability Assessment. It is composed of the following elements:  

1) A reference peak geoelectric field amplitude of 8 V/km derived from statistical analysis of 
historical magnetometer data; 

2) The scaling factor alpha (α), to account for local geomagnetic latitude;  
3) The benchmark scaling factor beta (βb), to account for local earth conductivity; and  
4) A reference geomagnetic field time series or waveform to facilitate time-domain analysis of 

GMD impact on equipment. 

Geomagnetic Latitude Scaling Factor for Newfoundland and Labrador 

Table 3 presents the geomagnetic field scaling factors for GMD events. Since Newfoundland and Labrador 
has a large planning area that covers more than one scaling factor, the GMD Vulnerability Assessment will 
be based on a peak geoelectric field that is calculated by using the most conservative (largest) value for 
scaling factor α.  
 

Table 3: Geomagnetic Field Scaling Factors for GMD Events 

Geomagnetic Latitude 
(Degrees) Scaling Factor (α) 

≤ 40 0.1 
45 0.2 
50 0.3 
54 0.5 
56 0.6 
57 0.7 
58 0.8 
59 0.9 

≥ 60 1.0 
 

Newfoundland and Labrador covers a Geomagnetic Latitude area between approximately 55°N to greater 
than 60°N, as can be seen in Figure 4. Therefore, the geomagnetic field scaling factor of 1.0 shall be used. 
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Figure 4: Geomagnetic Latitude of North America 

 
Earth Conductivity Scaling Factor for Newfoundland and Labrador for a Benchmark GMD Event 

Figure 5 depicts a ground conductivity map for Canada, and it can be observed that the Earth model for 
Newfoundland and Labrador is ATLANTIC. The corresponding geoelectric field scaling factor βb is 0.79, for 
a benchmark GMD event. 

 
 

Figure 5: Ground Conductivity Map of Canada 
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Peak Geoelectric Field Amplitude for Newfoundland and Labrador for a Benchmark GMD Event 
 
The peak geoelectric field, Epeak, used in a GMD Vulnerability Assessment for a benchmark GMD event, 
may be calculated using the following equation: 
 
 Epeak = 8 x α x βb (V/km) 
 
The geoelectric field peak amplitude for Newfoundland and Labrador for a benchmark GMD event is: 
 
 Epeak = 8 x 1.0 x 0.79 V/km 
          = 6.32 V/km 
 
Reference Geomagnetic Field Time Series or Waveform for the Benchmark GMD Event 
 

The reference geomagnetic field time series or waveform is used to calculate the effective GIC time series 
GIC(t), which is required for the transformer thermal impact assessment. 

The geomagnetic field measurement record of the March 13-14, 1989 GMD event2, measured at the 
Ottawa Geomagnetic Observatory, is the basis for the reference geomagnetic field waveform because it 
provides generally conservative results when performing thermal analysis of power transformers. 

The geomagnetic latitude of the Ottawa Geomagnetic Observatory is 55°; therefore, the amplitudes of 
the geomagnetic field measurement data were scaled up to the 60° reference geomagnetic latitude (refer 
to Figure 6) such that the resulting peak geoelectric field amplitude computed using the reference earth 
model was 8 V/km (refer to Figures 7 and 8). The sampling rate for the geomagnetic field waveform is 10 
seconds. To use this geoelectric field time series when a different earth model is applicable, it should be 
scaled with the appropriate benchmark conductivity scaling factor βb. 

 

 
Figure 6: Benchmark Geomagnetic Field Waveform (Northward Magnetic Flux Density, BN (Red); 

Eastward Magnetic Flux Density, BE (Blue)) 

                                                           
2 The Québec Blackout (March 13-14, 1989): A severe GMD event caused voltage collapse and blackout of the Hydro-
Québec system, leaving more than six million people without power for nine hours. 
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Figure 7: Benchmark Geoelectric Field Waveform EE (Eastward) 
 
 

 
 

Figure 8: Benchmark Geoelectric Field Waveform EN (Northward) 

2.2.1.2 GIC Flow Information 
As a part of the benchmark Vulnerability Assessment, GIC flow information shall be used for the 
benchmark transformer thermal impact assessment. This assessment determines whether the applicable 
Bulk Electric System power transformers3 in the planning area will be able to withstand the thermal 
transient effects associated with the benchmark GMD event. 

 The GIC flow information shall include: 

1) The maximum effective GIC value for the worst case geoelectric field orientation for the 
benchmark GMD event described in Section 2.2.1.1; and 

2) The effective GIC time series, GIC(t), calculated using the benchmark GMD event described in 
Section 2.2.1.1. 

                                                           
3 Applicable Bulk Electric System power transformers include those with a high side, wye-grounded winding with 
terminal voltage greater than 200 kV. 
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2.2.1.3 Benchmark Thermal Impact Assessment for Transformers 
A benchmark thermal impact assessment shall be conducted for applicable power transformers where 
the maximum effective GIC value is 75 A per phase or greater. If the effective GIC value for a transformer 
is less than 75 A per phase, then it is exempt from the benchmark thermal impact assessment.  

The purpose of the assessment is to determine whether any applicable transformers connected to 200 kV 
or higher will experience winding and/or structural hot spot heating as a result of the benchmark GMD 
event. 

The benchmark thermal impact assessment shall: 

1) Be based on the effective GIC flow information; 
2) Document assumptions used in the analysis; 
3) Describe suggested actions and supporting analysis to mitigate the impact of GICs, if any; and 
4) Be performed and provided to applicable entities, within 24 calendar months of receiving GIC 

flow information. 

The benchmark thermal impact assessment of a transformer may be based on manufacturer-provided GIC 
capability curves, thermal response simulation, thermal impact screening, or other technically justified 
means. It must consider GIC amplitude, duration, and transformer physical characteristics such as design 
and condition (e.g. age, gas content, and moisture in the oil). For more information on how to conduct a 
transformer thermal impact assessment, refer to NERC Transformer Thermal Impact Assessment White 
Paper: Project 2013-03 Geomagnetic Disturbance Mitigation. 

2.2.1.4 Corrective Action Plan 
If it is concluded that the system does not meet the performance requirements for the steady state 
planning benchmark GMD event as described in Table 2, a Corrective Action Plan (CAP) shall be developed 
to address how the performance requirements will be met.  

The CAP must: 

1) List the system deficiencies and the associated actions need to achieve the required system 
performance; 

2) Be developed within one year of completion of the benchmark GMD Vulnerability Assessment; 
3) Include a timetable for implementing the selected actions; 
4) Be revised if situations beyond Hydro’s control prevent implementation of the CAP within the 

specified timetable; and 
5) Be provided to appropriate parties (Reliability Coordinator, adjacent Planning Coordinators, and 

adjacent Transmission Planners) within 90 calendar days of development or revision, as well as 
upon written request by a functional entity with a reliability-related need. If comments on the 
CAP are received, a documented response shall be provided within 90 calendar days of receipt 
of those comments. 
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2.2.2 Supplemental GMD Vulnerability Assessment 
The NERC standard states that Transmission Planning shall complete a supplemental GMD Vulnerability 
Assessment of the Near-Term Transmission Planning Horizon at least once every 60 calendar months. The 
study shall be based on the Power Flow system model, as well as the GIC system model, and include the 
following scenarios: 

1) A Peak Load case for at least one year within the Near-Term Transmission Planning Horizon; and 
2) A Light Load case for at least one year within the Near-Term Transmission Planning Horizon. 

The study shall also be conducted based on the supplemental GMD event described in Section 2.2.2.1. 
The study will determine whether the system meets the NERC performance requirements for the steady 
state planning supplemental GMD event, as presented in Table 2. 

If the study concludes there is Cascading caused by the supplemental GMD event, an evaluation of 
possible actions designed to reduce the likelihood or mitigate the consequences and adverse impacts of 
the event shall be conducted. 

The supplemental GMD Vulnerability Assessment shall be provided to appropriate parties (Reliability 
Coordinator, adjacent Planning Coordinators, and adjacent Transmission Planners) within 90 calendar 
days of completion, as well as upon written request by a functional entity with a reliability-related need. 
If comments on the assessment are received, a documented response shall be provided within 90 calendar 
days of receipt of those comments.  

2.2.2.1 Supplemental GMD Event 
The supplemental GMD Vulnerability Assessment shall be conducted on a supplemental GMD event. The 
supplemental GMD event takes into consideration the known characteristics of a past severe GMD event 
and provides a reference geoelectric field. This is done to provide uniform evaluation criteria for assessing 
system performance during low probability GMD events. A reference geoelectric field of 12 V/km defined 
in the supplemental GMD event is modified to account for the effect of local geomagnetic latitude and 
earth conductivity. 

The supplemental GMD event defines the geoelectric field values used to compute GIC flows that are 
needed to conduct a supplemental GMD Vulnerability Assessment. It is composed of the following 
elements:  

1) A reference peak geoelectric field amplitude of 12 V/km derived from statistical analysis of 
historical magnetometer data over a localized area; 

2) The scaling factor alpha (α), to account for local geomagnetic latitude;  
3) The supplemental scaling factor beta (βS), to account for local earth conductivity; and  
4) A reference geomagnetic field time series or waveform which includes a local enhancement to 

facilitate time-domain analysis of GMD impact on equipment. 

As described in Section 2.2.1.1, the geomagnetic field scaling factor α for Newfoundland and Labrador is 
1.0.  

The corresponding geoelectric field scaling factor βS is 0.76, for a Supplemental Event. 
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Peak Geoelectric Field Amplitude for Newfoundland and Labrador for a Supplemental GMD Event 
 
The peak geoelectric field, Epeak, used in a GMD Vulnerability Assessment for a supplemental GMD event, 
may be calculated using the following equation: 
 
 Epeak = 12 x α x βS (V/km) 
 
The geoelectric field peak amplitude for Newfoundland and Labrador for a supplemental GMD event is: 
 
 Epeak = 12 x 1.0 x 0.76 V/km 
          = 9.12 V/km 
 

Reference Geomagnetic Field Time Series or Waveform for the Supplemental GMD Event 
 

The reference geomagnetic field time series or waveform is used to calculate the effective GIC time series 
GIC(t), required for transformer thermal impact assessment. 

As described in Section 2.2.1.1, the geomagnetic field measurement record of the March 13-14, 1989 
GMD event, measured at the Ottawa Geomagnetic Observatory, is the basis for the reference 
geomagnetic field waveform to be used to calculate the GIC time series, GIC(t), required for transformer 
thermal impact assessment for the supplemental GMD event. The supplemental GMD event waveform 
differs from the benchmark GMD event waveform in that the supplemental GMD event waveform has a 
local enhancement. 

The amplitudes of the geomagnetic field measurement data were scaled up to the 60° reference 
geomagnetic latitude (refer to Figure 9) such that the resulting peak geoelectric field amplitude computed 
using the reference earth model was 12 V/km (refer to Figure 10). The sampling rate for the geomagnetic 
field waveform is 10 seconds. To use this geoelectric field time series when a different earth model is 
applicable, it should be scaled with the appropriate supplemental conductivity scaling factor βS. 

 
Figure 9: Supplemental Geomagnetic Field Waveform (Northward Magnetic Flux Density, BN (Red); 

Eastward Magnetic Flux Density, BE (Blue)) 
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Figure 10: Supplemental Geoelectric Field Waveform (Eastward EE (Red), Northward EE (Blue)) 

2.2.2.2 GIC Flow Information 
As a part of the supplemental Vulnerability Assessment, GIC flow information shall be used for the 
supplemental transformer thermal impact assessment. This applies only to applicable Bulk Electric System 
power transformers4 in the planning area.  

The GIC flow information shall include: 

1) The maximum effective GIC value for the worst case geoelectric field orientation for the 
supplemental GMD event described in Section 2.2.2.1; and 

2) The effective GIC time series, GIC(t), calculated using the supplemental GMD event described in 
Section 2.2.2.1. 

2.2.2.3 Supplemental Thermal Impact Assessment for Transformers 
A supplemental thermal impact assessment shall be conducted for applicable power transformers where 
the maximum effective GIC value is 85 A per phase or greater. If the effective GIC value for a transformer 
is less than 85 A per phase, then it is exempt from the benchmark thermal impact assessment.  

The purpose of the assessment is to determine whether any applicable transformers connected to 200 kV 
or higher will experience winding and/or structural hot spot heating as a result of the supplemental GMD 
event. 

The supplemental thermal impact assessment shall: 

1) Be based on the effective GIC flow information; 
2) Document assumptions used in the analysis; 
3) Describe suggested actions and supporting analysis to mitigate the impact of GICs, if any; and 

                                                           
4 Applicable Bulk Electric System power transformers include those with a high side, wye-grounded winding with 
terminal voltage greater than 200 kV. 
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4) Be performed and provided to applicable entities, within 24 calendar months of receiving GIC 
flow information. 

The supplemental thermal impact assessment of a transformer may be based on manufacturer-provided 
GIC capability curves, thermal response simulation, thermal impact screening, or other technically 
justified means. It must consider GIC amplitude, duration, and transformer physical characteristics such 
as design and condition (e.g. age, gas content, and moisture in the oil). For more information on how to 
conduct a transformer thermal impact assessment, refer to NERC Transformer Thermal Impact 
Assessment White Paper: Project 2013-03 Geomagnetic Disturbance Mitigation. 

2.3 GMD Measurement Data Process 
The collection of GIC monitoring and magnetometer data is necessary to enable model validation and 
situational awareness. The data is intended to promote greater understanding of GMD events and their 
potential impacts to the reliable operation of the power grid. For example, measured GIC and 
magnetometer data can help validate various models used in calculating GICs and assessing their impacts 
on power systems.  

2.3.1 GIC Monitor Data 
A key part of a GIC flow mitigation program is the installation of monitors5 to measure GIC flow and 
harmonics in real-time. These monitors can guide system operators in determining real-time response, as 
well as provide a record of storm activity that can be evaluated and factored into power system planning 
and analysis. Coupled with alerts and warnings that may be issued by the Canadian Space Weather 
Forecast Centre, the monitoring data can provide the notification that a GMD event is imminent or in 
progress and that action should be taken.  

The following parameters should be monitored: GIC flows, second and fifth harmonics, MVAr, MW and 
voltages on key transformers, as well as the rate of change of these variables. The Kp index6 provided by 
the space weather forecasters should also be documented for post-event correlation analysis.  

The NERC standard states that Transmission Planning shall implement a process to obtain GIC monitor 
data from at least one GIC monitor located in Newfoundland and Labrador. 

2.3.2 Geomagnetic Field Data 
Magnetometers measure changes in the earth's magnetic field. The NERC standard states that 
Transmission Planning shall implement a process to obtain data from the nearest accessible 
magnetometer, which is the St. John’s Geomagnetic Observatory. The contact information for this 
observatory is as follows: 

Email: nrcan.geomagnetism-info-info-geomagnetique.rncan@canada.ca  

                                                           
5 GIC monitoring is generally performed by Hall effect transducers that are attached to the neutral of the wye-
grounded transformer. 
6 The Kp index describes the disturbance of the Earth's magnetic field caused by the solar wind. The faster the solar 
wind blows, the greater the turbulence. The index ranges from 0, for low activity, to 9, which means that an intense 
geomagnetic storm is under way. 

mailto:nrcan.geomagnetism-info-info-geomagnetique.rncan@canada.ca
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4 APPENDIX A – Applicable Hydro Terminal Stations 

Applicable Hydro terminal stations include the following: 

• Bay d’Espoir TS #1 
• Bottom Brook TS #1 
• Buchans 
• Cat Arm 
• Churchill Falls TS #1 
• Churchill Falls TS #2 
• Deer Lake 
• Grand Falls Frequency Converter TS 
• Granite Canal  
• Hardwoods 
• Holyrood 
• Massey Drive 
• Muskrat Falls TS #2 
• Muskrat Falls Generating Station 
• Oxen Pond 
• Soldier’s Pond Synchronous Condenser Station 
• Stephenville 
• Stony Brook 
• Sunnyside 
• Upper Salmon  
• Wabush Terminal Station 
• Western Avalon 
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