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505 Fort McMurray Area Transfer Limits and Operating Procedures

1.
Purpose

To define the guidelines and procedures for the System Controller in implementing transfer limits and operating procedures pertaining to the Fort McMurray area.

2.
Background

The transfer limits in and out of the Fort McMurray area and the operation of the area transmission system are constrained due to the following system characteristics:

· The area is supported by a central substation, Ruth Lake (A848S), and connected to the Alberta Interconnected Electric System (AIES) by two long 240 kV transmission lines, 9L56 and 9L990.

· The area has experienced and anticipates future significant load growths and co-generation capacity increases.

· A single contingency of a 240 kV line trip may cause generation instability, voltage instability or unacceptable low voltage excursions under high transfer-out conditions.

· Loss of the second 240 kV line with the first out of service may result in extreme voltage and frequency excursions in the Fort McMurray area which may initiate generation tripping, load loss, and the area separating into one or more electrical islands.

3.
Guidelines

· This procedure is based on the Pool Rules and Transmission Administrator Operating Policy OP 244.

· Voltage at the Ruth Lake substation 240 kV bus is to be normally operated in the range of 264 kV to 269 kV. For better pre-contingency preparation, operate the Ruth Lake voltage in the upper end of the normal operating range.

· Co-ordination of VAR control at Syncrude and Suncor, and the switching of tertiary reactive devices is required to manage VAR flows and maintain area voltages in the desired ranges.

· Normally, all reactive devices at the Ruth Lake substation, including the 20 MVAR reactor on the tertiary of 901T and the three 5 MVAR reactors on the tertiary of 902T, are to be switched out of service when the Fort McMurray area net transfer-out exceeds 150 MW.

· If, after all reasonable efforts, the 240 kV Ruth Lake bus voltage cannot be maintained within the normal operating range without the Syncrude and/or Suncor VAR transfer-in limits being violated, the tertiary reactor(s) may be switched in to bring the voltage and VAR transfers to within the limits. The minimum size and number of reactors will be used.

· The Fort McMurray area net transfer limits are as follows:


Fort McMurray Area Net Transfer-in Limit*
Fort McMurray Area Net Transfer-out Limit**

Both 9L56 and 9L990 in-service
180 MW
370 MW

Either 9L56 or 9L990 out-of-service
180 MW
280 MW

*
As determined by the sum of MW in-flows on 9L56 and 9L990 at Ruth Lake A848S

**
As determined by the sum of MW out-flows on 9L56 and 9L990 at Ruth Lake A848S

· Syncrude and Suncor VAR transfer limits are as follows:


Maximum VAR Transfer into Syncrude*
Maximum VAR Transfer into Suncor**

Both 9L56 and 9L990 in-service
45 MVAR
35 MVAR

Either 9L56 or 9L990 out-of-service
20 MVAR
MVAR export from Suncor is required to maintain the Ruth Lake 240 kV bus voltage in the range of 264 kV to 269 kV

*
As determined by the sum of VAR outflows on 6LML1 and 6LML2 at Ruth Lake A848S

**
As determined by the sum of VAR outflows on 29PL9-1 and 29PL9-2 at Ruth Lake A848S

· Alarms have been set to trigger when any of the above transfer-in, transfer-out or VAR limits is exceeded, as follows:

Excursions
Alarms


Substation
Descriptions

Fort McMurray net transfer-in limit exceeded
Ruth Lake A848S
FT MCMURRAY MW IMP ALARM

Fort McMurray net transfer-out limit exceeded
Ruth Lake A848S
FT MCMURRAY MW EXP ALARM

Syncrude VAR import limit exceeded
Ruth Lake A848S
SYNCRUDE MVAR ALARM

Suncor VAR import limit exceeded
Ruth Lake A848S
SUNCOR MVAR ALARM

· If the Fort McMurray net transfer-in limit alarm is triggered, the area transfer-in volume will have to be reduced to within 180 MW by either increasing area generation and/or reducing area load. Area Demand Opportunity Service (DOS) loads will be curtailed first. Any further required load curtailment will be divided between Syncrude and Suncor proportionally based on their respective net transfer-in volume at the time. Syncrude’s net transfer-in volume is determined by the sum of MW outflows on 6LML1 and 6LML2 at Ruth Lake. Suncor’s net transfer-in volume is determined by the sum of MW outflows on 29PL9-1 and 29PL9-2 at Ruth Lake.

· If the Fort McMurray net transfer-out limit alarm is triggered, the required generation curtailment will be determined as follows:

· If only one co-gen (Syncrude or Suncor) has exceeded its contracted supply transmission service (STS) volume, then its generation output will be curtailed, down to its STS level, in order to reduce the area transfer-out MW to within the Fort McMurray transfer-out limit. If further area transfer-out reduction is required, then the curtailment volume will be split between Syncrude and Suncor proportionally to their STS.
· If both Syncrude and Suncor net transfer-out volumes exceed their respective contracted STS, then the generation curtailment will be divided between them proportionally based on their contracted STS levels.

· If both Syncrude and Suncor net transfer-out volumes are at or below their contracted STS, then the generation curtailment will be divided between them proportionally based on their STS levels.

· Subsequent to the tripping of either 9L56 or 9L990, and with the other 240 kV line still energized, a significant power angle difference may exist across the open 240 kV breaker at Ruth Lake under high Fort McMurray transfer-out conditions. Sync check relays have been installed to stop  the breaker from being closed if the power angle difference exceeds 35 degrees. The Fort McMurray area net transfer-out shall be reduced to less than or equal to 280 MW before any breaker closure attempt, and may need to be reduced further, in 20 MW steps, until closure of the 240 kV breaker is successful. Any required generation curtailment will be divided between Syncrude and Suncor based on their generation volumes at the time.

· To avoid very high terminal voltages, the line reactor 909R must be connected to the Ruth Lake terminal prior to energizing 9L56 or 9L990 from remote terminal station.

Responsibilities

· The Transmission Administrator will provide further information to the Power Pool if any planned outages in the area require other operating considerations than what is included in Transmission Administrator Operating Policy OP 244.

· The ATCO Electric Transmission Operator will perform switching of transmission facilities in the Fort McMurray area.

· Syncrude and Suncor will comply with all System Controller directives regarding VAR control and generation curtailment within 10 minutes.

4.
Procedures

4.1
Fort McMurray area net transfer-in limit
4.2
Fort McMurray area net transfer-out limit
4.3
Voltage and VAR control
4.4
Restoring 9L56 or 9L990 following a line outage
4.1
Fort McMurray area net transfer-in limit

The System Controller will:

1.
If the Fort McMurray net transfer-in limit alarm has been triggered, curtail DOS loads in the area according to the weekly update list from the Transmission Administrator, as required.

2.
If the Fort McMurray area net transfer-in limit is still exceeded, determine the amounts of load curtailment to Syncrude and Suncor as follows:

a.
Calculate:


Syncrude transfer-in = sum of MW outflows on 6LML1 and 6LML2 at Ruth Lake.


If negative, assume 0.

b.
Calculate:


Suncor transfer-in = sum of MW outflows on 29PL9-1 and 29PL9-2 at Ruth Lake.


If negative, assume 0.

c.
Calculate:


Syncrude load curtailment
= 
(excess area transfer-in) * ( Syncrude transfer-in)
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(Syncrude transfer-in + Suncor transfer-in)

d.
Calculate:


Suncor load curtailment
= 
(excess area transfer-in) * (Suncor transfer-in)



(Syncrude transfer-in + Suncor transfer-in)

3.
Issue a load curtailment directive to either or both Syncrude and Suncor for the respective volume.

4.
Adjust load curtailment volumes as appropriate, in block sizes no less than 5 MW, when the Fort McMurray net transfer-in volume changes, until all firm loads can be served.

5.
Restore DOS loads when the Fort McMurray net transfer-in volume permits.

6.
Enter in the shift log report details of load curtailment directives, including time, Participant names and curtailment/restoration volumes.

4.2
Fort McMurray area net transfer-out limit

If the Fort McMurray area net transfer-out alarm is triggered, and sustained for more than 5 minutes, the System Controller will:

1.
Open the Excel spreadsheet for Fort McMurray area generation curtailment on the security desk PC desktop, or print a hard copy of the Worksheet attached to this procedure.

2.
If using the Excel spreadsheet, fill in the required entries as indicated. The spreadsheet will then automatically calculate the required curtailment volumes. Go to step 4.

3.
If using a hard copy of the Worksheet attached to this procedure, follow the Instructions that accompany the attached Worksheet to determine the required curtailment volumes.

4.
Issue security directive to either or both Syncrude and Suncor to curtail their generation by the respective curtailment volume.

5.
Adjust generation curtailment amounts as appropriate when the Fort McMurray net transfer-out volume changes, in block sizes no less than 5 MW, until generation curtailment is no longer required.

6.
Enter in the shift log report details of generation curtailments including time, Participant names and curtailment volumes.

4.3
Voltage and VAR control

The System Controller will:

1.
Operate the Ruth Lake (A848S) 240kV bus voltage in the upper end of the normal operating range of 264 kV to 269 kV by:

a.
Dispatching for voltage/VAR support from Syncrude and Suncor within their respective VAR transfer limit.

b.
Requesting the ATCO Electric Transmission Operator to switch in area reactive devices as required when the Fort McMurray area net transfer-out is at or below 150MW.

c.
Requesting the ATCO Electric Transmission Operator to switch out all Ruth Lake reactors when the Fort McMurray area net transfer-out is above 150 MW.

d.
Checking VAR flows at the Ruth Lake substation for proper VAR control coordination among Syncrude, Suncor, and the reactive devices and making adjustments as required.

e.
If the Ruth Lake 240 kV bus voltage cannot be maintained below 269 kV without either or both Syncurde and Suncor VAR transfer-in limits being exceeded, requesting the ATCO Electric Transmission Operator to switch in the minimum size of tertiary reactors at Ruth Lake in order to satisfy both the voltage and VAR limits.

2.
Notify Syncrude or Suncor if their respective VAR limit alarm is triggered. Request that their VAR transfer be brought to within their respective limit.

4.4
Restoring 9L56 or 9L990 following a line outage

The System Controller will:

1.
Dispatch Syncrude and Suncor generations as required to ensure that the Fort McMurray area net transfer-out is at or below 280 MW.

2.
Ensure that the Ruth Lake 909R line reactor is switched in prior to energizing either 9L56 or 9L990 from the remote end.

3.
Coordinate with the ATCO Electric Transmission Operator on line restoration procedure.

4.
If the ATCO Electric Transmission Operator can not close the line from Ruth Lake, ask if  it may be due to the power angle across the breaker exceeding the sync check relay setting of 35 degrees.

5.
If the ATCO Electric Transmission Operator confirms that the power angle difference is the likely cause for unsuccessful breaker closure, issue directives to Syncrude and Suncor to curtail their generation outputs, proportional to their generation outputs at the time, for a total of 20 MW.

6.
When the Fort McMurray net transfer-out volume has been reduced by 20 MW, notify the ATCO Electric Transmission Operator to  attempt another breaker close.

7.
If necessary, repeat steps 4 to 6 until successful breaker closure is achieved.

8.
Notify Syncrude and Suncor that generation curtailment is no longer required.

5.
Revisions and Approval

Issued
Description





Supercedes 2001-07-06

2001-07-06
New issue

Attachment 1

Instructions

To complete the worksheet on the next page:

1.
Enter the 9L56 MW outflow at Ruth Lake as indicated.

2.
Enter the 9L990 MW outflow at Ruth Lake as indicated.

3.
Add the above two volumes to arrive at the Fort McMurray area transfer-out MW, and enter on the Worksheet as indicated.

4.
Determine the Fort McMurray net transfer limit, which is 370 MW if both 9L56 and 9L990 are in service, or 280 MW if either 9L56 or 9L990 is out of service. Enter on the Worksheet as indicated.

5.
Calculate the excess transfer out volume by subtracting the Fort McMurray net transfer limit from the Fort McMurray area transfer-out MW. Enter on the Worksheet as indicated.

6.
Enter the MW inflow on 6LML1 at Ruth Lake as indicated.

7.
Enter the MW inflow on 6LML2 at Ruth Lake as indicated.

8.
Add the above two volumes to arrive at the Syncrude transfer out MW. Enter on the Worksheet as indicated.

9.
Calculate the Syncrude excess transfer by subtracting the Syncrude STS from its transfer-out MW. Enter on the Worksheet as indicated.

10.
Enter the MW inflow on 29PL9-1 at Ruth Lake as indicated.

11.
Enter the MW inflow on 29PL9-2 at Ruth Lake as indicated.

12.
Add the above two volumes to arrive at the Suncor transfer out MW. Enter on the Worksheet as indicated.

13.
Calculate the Suncor excess transfer by subtracting the Suncor STS from its transfer-out MW. Enter on the Worksheet as indicated.

14.
Follow the logical functions in the Curtailment Volume column to determine the generation curtailment volumes for Syncrude and Suncor.

Attachment 2

Worksheet for Fort McMurray Area Generation Curtailment due to Transfer-out Limit

9L56 MW outflow at Ruth Lake
=

(1)



9L990 MW outflow at Ruth Lake
=

(2)



Ft. McMurray area transfer-out MW
=

(1) + (2) = (3)



Ft.McMurray Net Transfer Limit
=

(4)
(370 MW if both 9L56 and 9L990 are in service,
or 280 MW if either is out of service)

Excess transfer out
=

(3) - (4) = (5)





















Line MW 
(6)

Transfer-out MW

STS
 (7)
Excess Transfer

%STS

Curtailment Volume 

Syncrude
MW inflows on 6LML1 at Ruth Lake =

MW inflows on 6LML2 at Ruth Lake =
Syn(6) = 6LML1 inflow + 6LML2 inflow 



Syn(7) = (6) - STS
if <0, enter 0

 Sun(STS)/ [Syn(STS)+Sun(STS)]


a. If Syn(7) = 0 and Sun(7) > 0, then
       If (5) < Sun(7), then = 0
       If (5) > Sun(7), then = [(5) - Sun(7)] * %STS
b. If Syn(7) >0 and Sun(7) = 0, then 
       If (5) < Syn(7),  then = (5)

       If (5) > Syn(7),  then = Syn(7) + [(5) -Syn(7)] *%STS
c.  If Syn(7) > 0 and Sun(7) > 0, then = %STS *(5)

d.  If Syn(7) = 0 and Sun(7) = 0, then = %STS*(5)

Suncor
MW inflows on 29PL9-1 at Ruth Lake =

MW inflows on 29PL9-2 at Ruth Lake =
Sun(6) = 29PL9-1 inflow + 29PL9-2 inflow 



Sun(7) = (6)- STS
if < 0, enter 0
Sun(STS)/ [Syn(STS)+Sun(STS)]



a.  If Syn(7) > 0 and Suncor(7) = 0, then 
         If (5) < Syn(7), then = 0
         If (5) > Syn(7), then = [(5) – Syn(7)] * %STS
b.  If Syn(7) = 0 and Sun(7) > 0, then 
         If (5) < Sun(7), then = (5)
         If (5) > Sun(7), then = Sun(7) + [(5) -Sun(7)]*%STS
c.  If Syn(7) > 0 and Sun(7) > 0, then = %STS * (5)
d.  If Syn(7) = 0 and Sun(7) = 0, then = %STS * (5)
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