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1.0 Introduction 

The purpose of this report is to assess five 138kV/66kV transmission loop systems based on 

forecast data for 2023 – 2032. This report aims to summarize the findings of simulating various 

equipment outage scenarios during peak conditions and to provide recommendations to minimize 

customer impacts and equipment overloads for each 138kV/66kV loop. 

 

2.0 Overview of Methodology 

CYME was used to model load flows assuming worst-case peaks forecasted for 2023 – 2027 based 

on the latest P90 In-Feed Forecast provided to Newfoundland & Labrador Hydro (“NLH”) in 

November 2022. Load data was scaled an additional 4.25% to allow for potential demand growth 

through to 2032 based on correspondence with NLH in early 2023.  

Potential equipment overloading, as well as any observed voltages outside of either NP’s or NLH’s 

planning criteria limits1 based on P90 + 4.25% load scenarios for each loop are presented in the 

following sections. De-ratings of transformer capacities due to tap changer positions were also 

considered when appropriate. It should be noted that bus voltages under normal operating 

conditions were based on transformer tap changer settings obtained from NLH in October, 2021. 

Load flows were analyzed for various single outages to transmission lines and system transformers 

to provide an assessment of potential N-1 contingency scenarios for each 138kV/66kV loop. It 

should be noted that analyzing the effect of multiple outages occurring simultaneously resulting in 

contingency scenarios beyond N-1 is beyond the scope of this report. Finally, all load flows within 

this report assume 160MW of exports over the Maritime Link through Bottom Brook. 

 

3.0 Hardwoods – Oxen Pond 66kV Loop 

The Hardwoods – Oxen Pond Loop (“HWD-OPD”) is comprised of numerous 66kV transmission 

lines that run primarily through the St. John’s area between the Hardwoods Substation (“HWD”) 

and the Oxen Pond Substation (“OPD”). The following sections outline load flow results for the 

pre-contingency scenario, as well as for various N-1 contingency scenarios due to single outages 

to transmission lines and system transformers within the loop. It should be noted that load flows 

were completed assuming the gas turbine in HWD is unavailable and all CYME modeling was 

completed with Fermeuse Wind disconnected.2 

 

                                                           
1 Pre-contingency voltage limits for NLH and NP transmission lines are 0.95-1.05pu; post-contingency limits on 

transmission lines are 0.90-1.10pu for NLH and 0.90-1.06pu for NP. 
2 All local generating plants were modeled as “on” for the Hardwoods-Oxen Pond loop, including Cape Broyle, 

Horsechops, Mobile, Morris, Petty Harbour, Pierre’s Brook, Rocky Pond, Seal Cove, Topsail, and Tors Cove.  
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3.1 Pre-Contingency 

Load flow results for 2032 for the current pre-contingency system configuration are shown in 

Table 1. 3 

Table 1  

HWD-OPD 66kV Loop  

System Transformer Loading for 2032 

  

Station Unit 
Max Rating 

(MVA) 

P90 + 4.25% 

MVA % 

Hardwoods 

T1 125 101.9 81.5 

T2 66.6 52.0 78.1 

T3 66.6 56.3 84.5 

T4 125 101.2 81.0 

Oxen Pond 

T1 250 174.5 69.8 

T2 125 80.4 64.3 

T3 250 166.7 66.7 

 

All voltages in this loop were observed to be within acceptable planning limits and as shown in 

Table 1, no transformer overloads were observed. 

3.2 Single Line Outages (N-1) 

Each 66kV transmission line within the HWD-OPD loop were individually disconnected in CYME 

to observe effects during peak. The results are provided in Table 2.  

 

 

 

 

 

 

 

                                                           
3 The results in this section include loads associated with the electrification of Memorial University of 

Newfoundland (“MUN”) in 2024. 
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Table 2  

HWD-OPD 66kV Loop 

Effect of Single Line Outages 

 

 

Transmission 

Line(s) 

Planning Criteria 

Violations? 

P90 + 4.25% 

4L / 25L No 

12L / 14L No 

13L No 

15L / 19L No 

16L / 74L No 

18L / 72L / 73L No 

30L / 32L / 67L Yes 

31L / 70L Yes 

34L / 58L No 

33L / 35L No 

49L / 79L No 

54L No 

69L No 

 

3.2.1 Loss of 31L / 70L 

As per Table 2, a potential NP transmission line overload was observed during the N-1 case 

where an outage to either 31L or 70L during P90 + 4.25% peak resulted in an overload to the 

other transmission line. Preliminary load flows suggest disconnecting the remaining overloaded 

transmission line forces additional power flow over 30L, 32L, 33L and 35L with each line 

remaining within winter ampacity limits.  

3.2.2 Loss of 30L 

A loss of 30L during the P90 + 4.25% peak resulted in an overload to 14L. Disconnecting 14L 

permits additional power flow over 31L, 70L and 12L all within winter ampacity limits. 

 

3.3 Single Transformer Outages (N-1) 

In addition to assessing various transmission line outages, the effect of single system transformer 

outages within the loop were also analyzed for 2032. In substations with multiple system 

transformers and bus voltages, the largest transformer per bus was removed. In cases where there 

were multiple transformers of the same size at a particular substation bus, the transformer with the 

smallest impedance was removed. Load flow results for the simulated outages during the P90 + 

4.25% case are found in Table 3. 
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Table 3 

HWD-OPD 66kV Loop 

System Transformer Loading Following XFMR Loss  

P90 + 4.25% Scenario 

  

Station Unit 

Max 

Rating 

(MVA) 

P90 + 4.25% 

(No HWD-T1) 

P90 + 4.25% 

(No OPD-T1) 

MVA % MVA % 

Hardwoods 

T1 125 Out-of-service 115.6 93.5 

T2 66.6 67.9 102.0 59.0 88.6 

T3 66.6 73.4 110.2 63.8 95.8 

T4 125 132.0 105.6 114.7 91.8 

Oxen Pond 

T1 250 188.8 75.5 Out-of-service 

T2 125 87.4 69.9 124.6 99.7 

T3 250 181.3 72.5 258.2 103.3 

 

As shown in Table 3, potential transformer overloads were observed with either HWD-T1 or 

OPD-T1 out-of-service in both the P90 + 4.25%. To mitigate these overloads, the system was re-

modeled to consider a 30MW load curtailment associated with MUN’s electric boilers, and a 

voltage management scheme was also implemented. This effectively reduced demand on the 

overloaded transformers, as shown in Table 4. 

 

Table 4 

HWD-OPD 66kV Loop:  

System Transformer Loading Following XFMR Loss 

P90 + 4.25% Scenario  

(MITIGATED via Voltage Management and MUN Curtailment) 

  

Station Unit 

Max 

Rating 

(MVA) 

P90 Load + 4.25% 

(No HWD-T1) 

30MW MUN Curtail. 

OPD 66 @ 1.02pu 

HWD 66 @ 0.99pu 

P90 Load + 4.25% 

(No OPD-T1) 

30MW Mun Curtail 

OPD 66 @ 1.01pu 

HWD 66 @ 1.00pu 

MVA % MVA % 

Hardwoods 

T1 125 Out-of-service 110.6 88.5 

T2 66.6 60.1 90.2 56.4 84.7 

T3 66.6 65.0 97.6 61.1 91.7 

T4 125 116.7 93.4 109.7 87.8 

Oxen Pond 

T1 250 192.3 76.9 Out-of-service 

T2 125 87.9 70.3 119.6 95.7 

T3 250 182.3 72.9 247.8 99.1 
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As shown in Table 4, the observed transformer overloads resulting from a loss of HWD-T1 or 

OPD-T1 may be mitigated by implementing a contingency voltage management scheme at both 

OPD and HWD4. CYME results show than in either case, transmission voltages may be 

maintained within emergency limits.  

 

4.0 Holyrood – Western Avalon 138kV/66kV Loop 

The Holyrood – Western Avalon Loop (“HRD-WAV”) is comprised of 138kV and 66kV 

transmission line sections that run through the Avalon Peninsula between the Holyrood Substation 

(“HRD”) and the Western Avalon Substation (“WAV”). The following sections outline load flow 

results for the pre-contingency scenario, as well as for various N-1 contingency scenarios due to 

single outages to transmission lines and system transformers within the loop. It should be noted 

that this assessment assumes that HRD-T7 is back in service5. It should also be noted that all 

CYME modeling was completed with the mobile gas turbine currently installed in Blaketown 

substation disconnected.6 

4.1 Pre-Contingency 

Load flow results for the 2022-2032 pre-contingency system configuration are shown in Table 5. 

It was found that no transformer overloads nor system voltage criteria violations were observed in 

the pre-contingency configuration. 

 

 

 

 

 

 

                                                           
4 Recent inspections indicate that the 66kV busses in OPD are overloaded and require necessary upgrades to supply 

the transformer loads modeled in Tables 1 and 4. This work will be carried out in 2024. 
5 HRD-T7 to be replaced by the existing CHF-T31 currently located in Churchill Falls. The results herein are based 

on impedance data for the existing HRD-T7. Further analysis is recommended to verify the results utilizing 

impedance data for CHF-T31. 
6 The following NP local generating plants were modeled as “on” for the Holyrood-Western Avalon loop: Victoria, 

Heart’s Content and Pittman’s Pond. MG2 in BLK was modeled as “off”, as well as New Chelsea, which is the 

largest NP generator supplying the WAV-HRD loop. 



138kV/66kV Loop Assessments: 2023-2032 

Rev. 1  

Prepared by Tony Jones, P.Eng. 

April 11, 2023 

 

 

6 
 

Table 5  

HRD-WAV 138kV/66kV Loop  

System Transformer Loading for 2032 

  

Station Unit 
Max Rating 

(MVA) 

P90 + 4.25% 

MVA % 

Blaketown T3 41.6 27.3 65.6 

Bay Roberts 
T2 41.6 24.4 58.7 

T3 41.6 24.0 57.7 

Western 

Avalon 

T1 25 17.7 70.8 

T2 25 18.0 72.0 

T3 41.7 17.7 42.4 

T4 41.7 17.6 42.2 

T5 125 51.6 41.3 

Holyrood 

T6 41.7 13.0 31.2 

T7 125 12.9 10.3 

T8 125 36.4 29.1 

 

4.2 Single Line Outages (N-1) 

Each 66kV and 138kV transmission line within the HRD-WAV loop were individually 

disconnected in CYME to observe effects during peak. The results are provided in Table 6 below.  

Table 6 

HRD-WAV 138kV/66kV Loop 

Effect of Single Line Outages 

 

 

TL 

Planning Criteria 

Violations? 

P90 + 4.25% 

39L / 42L / 46L / 47L No 

48L No 

64L Yes 

56L / 57L / 68L No 

41L No 

80L No 

86L No 

 

4.2.1 Loss of 64L 

Transmission line 64L comprises the 138kV loop section between Blaketown Substation (“BLK”) 

and WAV. CYME analysis shows that an outage to 64L during the P90 + 4.25% load scenario 
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results in an overload to WAV-T1 and WAV-T2. The observed transformer overloads were 

mitigated by opening the 66kV loop by disconnecting 80L in BLK, as shown in Table 7.  

Table 7  

HRD-WAV 138kV/66kV Loop  

P90 + 4.25% Scenario  

(Loss of 64L & MITIGATION) 

  

Station Unit 

Max 

Rating 

(MVA) 

P90 + 4.25% 

80L Opened 

MVA % 

Western 

Avalon 

T1 25 24.5 98.0 

T2 25 24.9 99.6 

 

4.3 Single Transformer Outages (N-1) 

In addition to assessing various transmission line outages, the effect of single system transformer 

outages within the loop were also analyzed for 2032. In substations with multiple system 

transformers and bus voltages, the largest transformer per bus was removed. In cases where there 

were multiple transformers of the same size at a particular substation bus, the transformer with the 

smallest impedance was removed. The transformers analyzed in this section are BLK-T3, BRB-

T2, WAV-T2, WAV-T5, and HRD-T8. Loading results for the simulated outages during P90 + 

4.25% peak are found in Tables 8a and 8b. 
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Table 8a 

HRD-WAV 138kV/66kV Loop  

System Transformer Loading Following XFMR Loss (HRD-T8, WAV-T2, WAV-T5) 

P90 + 4.25% Scenario 

  

Station Unit 

Max 

Rating 

(MVA) 

P90 Load + 

4.25% 

P90 Load + 

4.25% 

P90 Load + 

4.25% 

(No HRD-T8) (No WAV-T5) (No WAV-T2) 

MVA % MVA % MVA % 

Blaketown T3 41.6 28.0 67.3 25.0 60.1 32.3 77.6 

Bay Roberts 
T2 41.6 21.0 50.5 21.1 50.7 22.2 53.4 

T3 41.6 20.6 49.5 20.8 50.0 21.8 52.4 

Western 

Avalon 

T1 25 16.9 67.6 18.3 73.2 24.4 97.6 

T2 25 17.2 68.8 18.6 74.4 Out-of-Service 

T3 41.7 18.7 44.8 33.9 81.3 18.1 43.4 

T4 41.7 18.6 44.6 33.7 80.8 18.0 43.2 

T5 125 54.5 43.6 Out-of-service 52.7 42.2 

Holyrood 

T6 41.7 22.5 54.0 13.4 32.1 11.3 27.1 

T7 125 22.4 53.7 13.3 31.9 11.3 27.1 

T8 125 Out-of-service 38.9 31.1 32.9 26.3 

 

Table 8b 

HRD-WAV 138kV/66kV Loop  

System Transformer Loading Following XFMR Loss (BRB-T2, BLK-T3) 

P90 + 4.25% Scenario 

  

Station Unit 

Max 

Rating 

(MVA) 

P90 Load + 4.25% P90 Load + 4.25% 

(No BRB-T2) (No BLK-T3) 

MVA % MVA % 

Blaketown T3 41.6 31.3 75.2 Out-of-service 

Bay Roberts 
T2 41.6 Out-of-service 27.3 65.6 

T3 41.6 37.8 90.9 27.8 66.8 

Western 

Avalon 

T1 25 17.6 70.4 22.6 90.4 

T2 25 17.9 71.6 23.0 92.0 

T3 41.7 16.9 40.5 14.5 34.8 

T4 41.7 16.8 40.3 14.4 34.5 

T5 125 49.4 39.5 42.2 33.8 

Holyrood 

T6 41.7 10.7 25.7 10.8 25.9 

T7 125 10.6 8.5 10.7 8.6 

T8 125 31.0 24.8 31.4 25.1 
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As shown in Tables 8a and 8b, no overloads were observed for any of the N-1 contingency 

scenarios analyzed during the P90 + 4.25% load scenario.  

 

5.0 Sunnyside – Stony Brook 138kV Loop 

The Sunnyside-Stony Brook loop (“SSD-STB”) is comprised of a 138kV section that runs through 

Central Newfoundland between the Sunnyside Substation (“SSD”) and the Stony Brook 

Substation (“STB”). All CYME modeling for this loop was completed with St. Laurence Wind 

disconnected, and 160MW of exports over the Maritime Link. 7 

5.1 Pre-Contingency 

Load flow results for the 2032 pre-contingency configurations are shown in Table 9. The results 

indicate no transformer overloads or planning criteria violations. 

Table 9  

SSD-STB 138kV Loop  

System Transformer Loading for 2032 

Station Unit 
Max Rating 

(MVA) 

P90 + 4.25% 

MVA % 

Sunnyside 
T1 125 83.7 67.0 

T4 125 84.0 67.2 

Stony Brook 
T1 125 81.3 65.0 

T2 125 80.6 64.5 

 

5.2 Single Line Outages (N-1) 

The following 138kV transmission lines within the SSD-STB loop were disconnected in CYME 

to observe effects during peak: 100L/109L, 124L, 144L, 146L, 130L/132L/133L, 

136L/137L/147L, and TL210. The results are provided in Table 10. 

 

 

 

 

                                                           
7 The following local generating plants were modeled as “on” for the Sunnyside-STB loop: Paradise River, 

Lockston, Port Union, Lawn, West Brook, Rattling Brook, Sandy Brook, Rattle Brook, Hind’s Lake, Hawke’s Bay 

and St. Anthony. The gas turbines in Wesleyville and Greenhill were modeled as “off”. 
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Table 10  

SSD-STB 138kV Loop 

Effect of Single Line Outages 

Transmission 

Line(s) 

Planning 

Criteria 

Violations? 

P90 + 4.25% 

100L / 109L No 

121L No 

124L Yes 

146L No 

144L Yes 

130L / 132L / 133L No 

136L / 137L / 147L No 

TL210 No 

5.2.1 Loss of 124L 

Transmission line 124L comprises the 138kV loop section between Clarenville Substation 

(“CLV”) and Glovertown Substation (“GLV”). CYME analysis shows that disconnecting 124L at 

CLV during the P90 + 4.25% load scenario results in undervoltage conditions as low as 0.8pu 

along the 138kV network between Glovertown substation and (“GLV”) and PBD. 

To mitigate this effect, a 5.5MW portable gas turbine unit was modeled at WES, resulting in 

acceptable post-contingency transmission voltages of 0.921pu at the lowest levels near PBD. No 

transformer overloads were observed during the contingency scenario. It should be noted that 

boosting STB 138kV voltages to their maximum limits did not mitigate the undervoltage 

conditions without the requirement of material generation at WES. 

5.3 Single Transformer Outages (N-1) 

In addition to assessing various transmission line outages, the effect of single system transformer 

outages within the loop were also analyzed for 2032. In substations with multiple system 

transformers and bus voltages, the largest transformer per bus was removed. In cases where there 

were multiple transformers of the same size at a particular substation bus, the transformer with the 

smallest impedance was removed. The transformers analyzed in this section are SSD-T4 and STB-

T1; loading results for the simulated outages for the P90 + 4.25% case are found in Table 11. 
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Table 11 

SSD-STB 138kV Loop  

System Transformer Loading Following XFMR Loss for 2032 

P90 + 4.25% Scenario 

  

Station Unit 

Max 

Rating 

(MVA) 

P90 + 4.25% 

(No SSD-T4) 

P90 + 4.25% 

(No STB-T2) 

MVA % MVA % 

Sunnyside 
T1 125 159.8 127.8 75.5 60.4 

T4 125 Out of Service 75.8 60.6 

Stony 

Brook 

T1 125 84.7 84.7 154.7 123.8 

T2 125 85.4 85.4 Out of Service 

 

In attempt to mitigate the transformer overloads presented in Table 11, various transmission 

configurations and transformer tap changer settings were assessed. The overload to SSD-T1 

following a loss of SSD-T4 for the P90 + 4.25% scenario was able to be successfully mitigated by 

modeling 11MW of generation at WES and 24MW of generation at GRH8. The overload to STB-

T1 following a loss of STB-T2 was mitigated by opening 144L and TL245. See Table 12 

 

Table 12 

SSD-STB 138kV Loop  

System Transformer Loading Following Loss of SSD-T4 for 2032 

P90 + 4.25% Scenario (MITIGATION)  

Station Unit 

Max 

Rating 

(MVA) 

P90 + 4.25% 

(No SSD-T4) 

11MW in WES 

24MW in GRH 

P90 + 4.25% 

(No STB-T2) 

144L Open; 

TL245 Open 

MVA % MVA % 

Sunnyside 
T1 125 123.9 99.1 103.2 82.4 

T4 125 Out of Service 103.6 82.9 

Stony 

Brook 

T1 125 79.8 63.8 101.2 80.1 

T2 125 80.6 64.4 Out of Service 

 

 

                                                           
8 The WES and GRH gas turbines are approaching end-of-life, and their retirement was communicated to NLH in 

2022. NP continues to evaluate replacement options. The results herein suggest that maintaining these sites for 

future generation capacity may be warranted. At this time, NP is evaluating (i) extending the life of WES-GT or 

purchasing new portable generation for WES; and (ii) replacing GRH-GT outright. NP also recognizes the potential 

requirement for additional backup generation beyond its current capacity as increased loads associated with 

electrification begin to materialize. It should also be noted that the current generation capacity at WES is 8MW; the 

11MW modeled in Table 12 represents two 5.5MW portable units. 
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6.0 Stephenville – Bottom Brook 66kV Loop 

The Stephenville – Bottom Brook Loop (“SVL-BBK”) is comprised of a 66kV section that runs 

through Western Newfoundland between the Stephenville Substation (“SVL”) and the Bottom 

Brook Substation (“BBK”). The following sections outline load flow results for a pre-contingency 

scenario, as well as for various N-1 contingency scenarios due to single outages to transmission 

lines and system transformers along the loop. It should be noted that the following load flows 

assume the retirement of the Stephenville gas turbine and the subsequent installation of a new 

transformer in Bottom Brook as per the NLH 2021 Capital Budget Application.9 

6.1 Pre-Contingency 

Load flow results for 2032 for the current pre-contingency system configuration are shown in 

Table 14. No overloads were observed. 

Table 14  

SVL-BBK 66kV Loop  

System Transformer Loading for 2032 

  

Station Unit 
Max Rating 

(MVA) 

P90 + 4.25% 

MVA % 

Stephenville T3 66.6 37.8 56.8 

Bottom Brook T4 66.6 20.5 30.8 

 

6.2 Single Line Outages (N-1) 

Each 66kV transmission line within the SVL-BBK loop were individually opened in CYME to 

observe effects during peak. The results are provided in Table 15 below. 

Table 15 

SVL-BBK 66kV Loop 

Effect of Single Line Outages  

 

Transmission 

Line 

Planning Criteria 

Violations? 

P90 + 4.25% 

400L / 404L No 

401L / 405L / 406L No 

TL209 No 

                                                           
9 The following NP local generating plants were modeled as “on” for the Stephenville-Bottom Brook loop: Lookout 

Brook, Rose Blanche, Port-Aux-Basque diesel, mobile diesel (MD3) and mobile gas turbine (MGT). 
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It was found that the loss of any one 66kV transmission line within the SVL-BBK loop resulted in 

no transformer overloads or voltage criteria violations. 

6.3 Single Transformer Outages (N-1) 

In addition to assessing various transmission line outages, the effect of single system transformer 

outages within the loop were also analyzed for 2032. In substations with multiple system 

transformers and bus voltages, the largest transformer per bus was removed. In cases where there 

were multiple transformers of the same size at a particular substation bus, the transformer with the 

smallest impedance was removed. The transformers analyzed in this section are SVL-T3 and BBK-

T4; loading results for the simulated outages for the P90 + 4.25% case are found in Table 16. 

 

Table 16 

SVL-BBK 66kV Loop  

System Transformer Loading Following XFMR Loss  

P90 + 4.25% Scenario  

Station Unit 

Max 

Rating 

(MVA) 

P90 + 4.25% 

(No SVL-T3) 

P90 + 4.25%  

(No BBK-T4) 

MVA % MVA % 

Stephenville T3 66.6 Out-of-service 58.7 88.1 

Bottom Brook T4 66.6 65.2 97.9 Out-of-service 

 

7.0 Holyrood – Hardwoods 66kV Loop 

The Holyrood – Hardwoods Loop (“HRD-HWD”) is comprised of a 66kV section that runs 

through the St. John’s Area between the Holyrood Substation and the Hardwoods Substation. The 

following sections outline load flow results for a pre-contingency scenario, as well as for various 

N-1 contingency scenarios due to single outages to transmission lines and system transformers 

along the loop. It should be noted that all CYME modeling was completed with Fermeuse Wind 

disconnected.10 

7.1 Pre-Contingency 

Load flow results for 2032 for the current pre-contingency system configuration are shown in 

Table 17.  

 

                                                           
10 The following local generating plants were modeled as “on” for the Hardwoods-Oxen Pond loop: Cape Broyle, 

Horsechops, Mobile, Morris, Petty Harbour, Pierre’s Brook, Rocky Pond, Seal Cove, Topsail, and Tors Cove. 
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Table 17  

HRD-HWD 66kV Loop System Transformer Loading for 2032  

Station Unit 
Max Rating 

(MVA) 

P90 + 4.25% 

MVA % 

Holyrood 
T5 25 22.2 88.8 

T10 25 21.6 86.4 

Hardwoods 

T1 125 100.2 80.2 

T2 66.6 51.1 76.7 

T3 66.6 55.3 83.0 

T4 125 99.5 79.6 

 

7.2 Single Line Outages (N-1) 

Each 66kV transmission line within the HRD-HWD loop were individually opened in CYME to 

observe effects during peak. The results are provided in Table 18. 

Table 18  

HRD-HWD 66kV Loop System 

Effect of Single Line Outages to XFMR 

Loading and System Voltages 

 

Transmission 

Line 

Planning Criteria 

Violations? 

P90 + 4.25 

4L / 25L No 

13L No 

15L / 19L / 54L / 69L No 

18L / 72L / 73L No 

38L / 51L / 52L No 

49L / 79L No 

 

7.3 Single Transformer Outages (N-1) 

In addition to assessing various transmission line outages, the effect of single system transformer 

outages within the loop were also analyzed for 2032. In substations with multiple system 

transformers and bus voltages, the largest transformer per bus was removed. In cases where there 

were multiple transformers of the same size at a particular substation bus, the transformer with the 

smallest impedance was removed. The transformers analyzed in this section are HRD-T5 and 

HWD-T1. Loading results for the simulated outages during the P90 + 4.25% case are presented in 

Table 19.  
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Table 19 

N-1 Contingency HRD-HWD 66kV Loop Loading Following XFMR Loss 

P90 + 4.25% Scenario 

  

Station Unit 

Max 

Rating 

(MVA) 

P90 + 4.25% 

(No HRD-T5) 

P90 + 4.25%  

(No HWD-T1) 

MVA % MVA % 

Holyrood 
T5 25 Out-of-service 24.9 99.6 

T10 25 29.2 116.8 24.2 96.8 

Hardwoods 

T1 125 103.7 83.0 Out-of-service 

T2 66.6 52.9 79.4 67.8 101.8 

T3 66.6 57.3 86.0 70.5 105.9 

T4 125 102.9 82.3 126.6 101.3 

 

As shown in Table 19, an overload to HRD-T10 was observed with HRD-T5 out of service for the 

P90 + 4.25% case. 

To mitigate the overload to HRD-T10 following a loss of HRD-T5, 38L was opened in HRD for 

both the P90 + 4.25% scenario. See Table 20. It should be noted that opening 38L while HRD-T5 

is out of service results in the 66kV bus at HRD to be supplied from HWD. 

To mitigate the overloads to HRD-T5 and HWD-T3 following a loss of HWD-T1, a voltage 

management scheme at HRD and HWD was implemented, as well as a 30MW load curtailment at 

MUN. See Table 20 

Table 20 

HRD-HWD 66kV Loop System Transformer Loading Following XFMR Loss  

P90 + 4.25% Scenario (MITIGATED) 

  

Station Unit 

Max 

Rating 

(MVA) 

P90 + 4.25%  

(No HRD-T5) 

Open 38L 

P90 + 4.25%  

(No HWD-T1) 

30 MW MUN Curtail 

HWD & HRD 66kV @ 0.99pu 

OPD @ 1.02pu 

MVA % MVA % 

Holyrood 
T5 25 Out-of-service 24.2 96.8 

T10 25 0 0% 23.6 94.4 

Hardwoods 

T1 125 109.7 87.8 Out of Service 

T2 66.6 58.4 87.7 60.7 91.1 

T3 66.6 60.6 91.0 65.6 98.5 

T4 125 108.8 87.0 117.9 94.3 
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8.0 Summary 

A summary of CYME load flow results for each loop outlined in this report are as follows: 

• HWD-OPD 66kV Loop 

 

o No overloads or planning criteria violations were observed during the pre-

contingency P90 + 4.25% load scenario. 

 

o Disconnecting either 31L or 70L during the P90 + 4.25% scenario resulted in an 

overload to the other line. Disconnecting the remaining line results in additional 

power flow over adjacent lines to all be within winter ampacity ratings. A future 

planning study is recommended to further assess transmission contingency loading 

in the St. John’s area. 

 

o A loss of either HWD-T1 or OPD-T3 during the P90 + 4.25% load scenario resulted 

in various transformer overloads in HWD and OPD at normal operating voltages. 

All observed overloads could be mitigated in CYME by implementing a voltage 

management scheme at HWD and OPD, as well as 30MW load curtailment at 

MUN. 

 

• HRD-WAV 66/138kV Loop 

 

o No overloads or planning criteria violations were observed during the pre-

contingency P90 + 4.25% load scenario. 

 

o An overload on WAV-T2 was observed following the loss of 64L during P90 + 

4.25% scenario. This overload was mitigated in CYME by disconnecting 80L in 

BLK. 

 

o Overloads to WAV-T1 and WAV-T2 were observed following the loss of BLK-T3 

during the P90 + 4.25% scenario. This overload was mitigated in CYME by 

opening 80L in BLK. 

 

• SUN-STB 138kV Loop 

 

o No overloads or planning criteria violations were observed during the pre-

contingency P90 + 4.25% load scenario. 

 

o Potential undervoltages to transmission lines in the Central Newfoundland area 

were observed when 124L was disconnected during the P90 + 4.25% scenario. All 

observed undervoltages were able to mitigated in CYME by boosting the STB 
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138kV bus to a maximum of 1.05pu and the SSD 138kV bus to a maximum of 

1.02pu. Further analysis is recommended to address potential voltage issues in the 

Gander / Cobb’s Pond areas. 

 

o An overload to SSD-T1 was observed following a loss of SSD-T4 during the P90 

+ 4.25% scenario. The overload was able to be mitigated in CYME by connecting 

thermal generation in WES and GRH. Without backup generation in WES and 

GRH, increased 230/66kV transformer capacity within the loop may be required. 

 

o An overload to STB-T2 was observed following a loss of STB-T1 during the P90 

+ 4.25% scenario. The overload was able to be mitigated by disconnected 144L and 

TL245. 

 

• STV-BBK 66kV Loop 

 

o No overloads or planning criteria violations were observed during the pre- or post-

contingency analysis of the P90 + 4.25% load scenario. 

 

 

• HRD-HWD 66kV Loop 

 

o No overloads or planning criteria violations were observed during the pre-

contingency P90 + 4.25% load scenario. 

 

o No overloads or planning criteria violations were observed with any single 

transmission line disconnected in CYME during the P90 + 4.25% load scenario. 

 

o An overload to HRD-T10 was observed following the loss of HRD-T5 during the 

P90 + 4.25% scenario. The overload could be mitigated by disconnecting 38L in 

HRD, thereby supplying the HRD 66kV bus from HWD. 

 

o Overloads to HRD-T5 and HWD-T3 were observed following the loss of HWD-T1 

during the P90 + 4.25% scenario. The overload was mitigated by implementing a 

voltage management scheme at HWD and HRD, in conjunction with curtailing 

30MW of load from MUN. 
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