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1. Scope and Recommendations 
 

The scope of this document is to present the findings and test data associated with the execution of the HV transformer RFS-ITP (Ready for Shipment – 

Inspection and Test Plan), associated with document SEI-KXL-TXF-0335-RFSITP. 

 

 

2. Addendum-A:  PS08-Grassy Creek HV Transformer Test Results 
 

See attached report from Shermco (209 pages) “20-S226-15-01” for the PS08-Grassy Creek HV Transformer testing results. 
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Jan 18th, 2021 
 
 
Siemens Energy Canada Inc 
1577 North Service Road East 
Oakville, ON L6H 0H6 
Canada 
 
 
Subject:  HV Transformer ITP Execution – Grassy Creek (Items #1 & #2)  
 
Attention: Mr. Robert Ellis 
 
 
Dear Mr. Robert Ellis:  
 
The services of Shermco Industries were commissioned to execute the approved ITP (Rev 4) for Item #1 
(Physical/Mechanical Inspection of Assembled Transformer) and Item #2 (Electrical Testing) for the Grassy Creek 
HV Transformer. This report highlights specific details found during the execution of the ITP and shows the 
completion of each item.    
 

• ITP filled out and commented 

• Inspection photos 

• Electrical test sheets 

• Test equipment calibration certificates 
 
We would like to take this opportunity to thank you for using the services of Shermco Industries. If you require 
any additional information, please contact our office at your convenience. 
 
 
Sincerely, 
 
Shermco Industries 
Regina Service Center 
 
 

 
 
Brad Temple 
EIT | Electrical Engineer 

  



 

 

 

 

  

Physical/Mechanical Inspection 
The transformer underwent an inspection as per the activities outlined in item 1.0 in the inspection and test 
plan (HV XFMR RFS-ITP Process 1: Physical/Mechanical Inspection of Assembled Transformer). 
 
The following is a list of deficiencies found during the inspection of the transformer, 
 

1) Main tank’s oil level is low. 
 
2) LTC’s oil level is low. 

 
3) HV bushing’s oil levels are low. 

• (Estimated 10L of oil required to fill each bushing, 30L for all three bushings) 
 

4) Minor rust throughout transformer tank. 
 

5) Oil leak on de-energized tap-changer. 
 

6) Oil leak on sample valve. 
 

7) Oil leak on base of transformer below the secondary cabinet. 
 

8) X1 Paddle is missing a bolt. 
 

9) Silica Gel on LTC is spent. 
 
 
The transformer components and compartments were cleaned as outlined in the ITP.  
 
Oil samples were taken and analyzed for the transformer and load tap changers. Lab tests determined that the 
oil is in good condition for both and can be used for routine operations. 
 
 
 

  



 

 

 

 

  

Electrical Testing 
The transformer was subjected to the electrical tests outlined in item 2.0 in the inspection and test plan (HV 
XFMR RFS-ITP Process 2: Electrical Testing). 
 
A summary of electrical testing performed is as follows, 
 

1) Insulation-resistance tests 
 

2) Core insulation test 
 

3) Power-factor/dissipation-factor tests on windings 
 

4) Power-factor/dissipation-factor tests on bushings 
 

5) Winding resistance testing on HV & LV windings 
 

6) Turns-ratio test/verification on all tap positions 
 

7) Excitation current tests 
 

8) Sweep Frequency Response Analysis (SFRA) testing  
 

9) Insulation-resistance tests on each surge arrestor 
 

10) Current transformer testing 
a. Excitation test 
b. Ratio test 
c. Winding resistance 

 
Test data was recorded with automatically generated datasheets or entered manually into standard Shermco 
test sheets. All test data has been appended to this report.  
 
Insulation-Resistance test results rendered polarization index values marginally less than 2.0. The polarization 
index numbers do not state failure but are not considered to be ideal. These values are similar to the 
polarization index values from Nov.15th/2015. Both sets of tests were done in colder temperatures (below 0⁰C).  
However, because the polarization index values are above 1.0 these test results are considered satisfactory. 
 
Power factor test results of the LV bushings were poor. The doble test set indicated that the CL power factor 
value was bad. Stating that the power factor was abnormally high for the apparatus. Hot collar tests also 
produced poor test results. Each test value was significantly higher than 0.1w as per testing criteria. Since both 
tests gave unsatisfactory results, there is reason to believe that the insulation health has been compromised. 
 
 
 

  



 

 

 

 

  

Conclusion 
The results from executing the ITP determine that the transformer for Grassy Creek (128-GRSSY-B0-T-01) is not 
fit for service. 
 
Oil leaks were found in the following areas of the transformer, 

• De-Energized Tap Changer (DETC) 

• Oil Sample Valve 

• Area near the base underneath the secondary cabinet 
Oil levels in the main tank and load tap changer (LTC) were low. Once the leaks have been repaired an oil fill 
procedure will be required.  
 
Oil levels in the HV bushings were also found to be low. Bushings are recommended to be refilled. It is 
estimated that each bushing will need 10L of oil to fill. 
 
The electrical testing was good except for the power factor testing on the LV bushings. Bushings had an 
abnormally high CL value and hot collar testing produced values greater than 0.1 watts. Test results indicate 
that the insulation health of the bushing has been compromised.  
 
Possible reasons why the insulation health of the bushing has declined while in storage,  

• Moisture has crept into the bushings (90% of bushing failures are due to moisture) 

• Low oil inside the bushing (No eye sight, can’t check without removing the bushing)   
 
There is no visable damage or cracks on any of the LV bushings. Energization of the bushings will continue to 
degrade the insulation health potentially resulting in a flashover. It is recommended to replace all four LV 
bushings. 
 
Remediation of the transformer is recommended as it is not ready to be placed into service in its present state.  

 



 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix A: Inspection & Test Plan 
  



















 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix B: Photos 

  













































 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix C: Transformer & LTC Oil Analysis 
  



Page 1 of 2OIL SAMPLE REPORT
CUSTOMER DATA

SAMPLE DATA

Customer: Shermco Canada - Regina Shop Order#: 5-6390-05

2361 Industrial Drive

P.O. Box 995
Regina
SK S4P 3B2

(306) 949-8131

(306) 522-9181

Phone:

FAX: thahn@shermco.caE-Mail:

Contact:
EXT

(306) 535-3315Cell:

12/7/2020Received Date:
Reported Date: 12/7/2020

Customer PO#: 20-S226-15-02

Serial# T.040N.001092.02

Location TCPL

Gallons 6384

Mfg. Siemens

Primary Voltage kV 138
KVA: 33333

Imp. (% Z) 9.71

Voltage Class >69kV - <230kV

Phase 3 Phase
Tank Transformer

Breathing Free Breather Fluid Mineral Oil

TYSON HAHN

Equip ID 128-GRSSY-B0-T-01

 

One Line.  One Company.
 Houston Service Center    33002 FM 2004    Angleton, Texas   77515    p. 979.848.1406    f. 979.848.0012    houston@shermco.com

Date Sampled:

Oil Temp ( C ):

Hydrogen ( H2 ):

Methane ( CH4 ):

Ethane ( C2H6 ):

Ethylene ( C2H4 ):

Acetylene ( C2H2 ):

Carbon Monoxide ( CO ):

Nitrogen ( N2 ):

Oxygen ( O2 ):

Tot Dissolved Gas:

Tot Dissolved Combustible Gas:

Equivalent TCG %:

Moisture PPM:

Interfacial Tension ( dynes/cm ):

Acid Number ( mg KH/g ):

Color Number ( Relative ):

Visual Exam ( Relative ):

Sediment Exam ( Relative ):

Dielectric Breakdown ( kV):

Dielectric Breakdown 1 mm (kV mm-C):

Dielectric Breakdown 2 mm (kV mm-C):

Power Factor @ 25C ( % ):

Power Factor @ 100C ( % ):

Specific Gravity ( Relative ):

Relative Saturation (%):

Oxidation Inhibitor ( wt. % ):

Carbon Dioxide ( CO2 ):

11/26/2020

-10

0

0

1

0

0

25

79203

6684

86242

26

3.7

47.3

.01

.5

CLR

ND

43.2

.003

0.027

.828

330

11/27/2017

0

0

6

0

0

0

9

92027

13264

105412

15

0.00

4.7

47

.01

.5

CLR

ND

43

.007

0.043

.826

103

12/17/2015

-5

37

6

1

0

0

5

34942

20352

55377

49

0.01

2.8

46.8

.01

.5

CLR

ND

42.6

.009

0.072

.826

31
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N2 Diagnosis - Pad gas 
Total Combustible Gas - OK, Continue routine operation
Relative Saturation - Can't calculate due to temp below 10C

Page 2 of 2

Customer: Shermco Canada - Regina Shop Order#: 5-6390-05

Customer PO#: 20-S226-15-02 Serial# T.040N.001092.02 Location TCPL

Equip ID 128-GRSSY-B0-T-01

Results

Recommendations

Sample data ok. Unit is in condition 1. No action required. Continue to monitor at normal sampling schedule. See attached particle count report.

 

One Line.  One Company.
 Houston Service Center    33002 FM 2004    Angleton, Texas   77515    p. 979.848.1406    f. 979.848.0012    houston@shermco.com
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Sample - PPM

Database: Shermco Database.rbm Equipment: E1 - Transformers & LTC's
Area: A145 - Shermco  Canada Point: P94 - XFMR #2 SN# T 040N 001092 02

Sample Date 11/26/2020
Sample # 85154
Unit Usage - hrs
Oil Usage - hrs
Oil Added - gus

Wear 0
Aluminum
Barium
Boron
Cadmium
Calcium
Chromium
Copper
Iron
Lead
Magnesium
Molybdenum
Nickel
Phosphorus
Potassium
Silicon
Silver
Sodium
Tin
Titanium
Vanadium
Zinc
Manganese
Ferrous Idx 0.0
LCont Ferrous
LCont NonFe

Contamination 5
Contam Idx
% Water
LCont Droplet
Cnts >4 2,916
Cnts >6 224
Cnts >14 7
Cnts >22 2
Cnts >38 0
Cnts >56 .3
Cnts >70 .1
ISO >4 19
ISO >6 15
ISO >14 10
NAS 1638 7
IR Oxidation
IR Water
Water K.Fish

Chemistry 0
OilLife Idx
Chemical Idx 0.0
Dielectric
DV Visc 40C
DV Visc %Chng
IR Oxidation
Visc 40C
Visc 100C
Visc Idx
Total Acid
Total Base

Wear

Contamination Chemistry

High Fault

Low Fault

Alert

Low Alert

Normal

Shermco Industries
33022 FM 2004
Angleton, Texas
(800)-219-9038
G.Sellers@Shermco.com

Ref Oil No Reference Oil
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6 14

ISO 19/15/10

System Debris  =     7.50 ml

PC Vol <6u      =     0.15 ppm

PC Vol 6-14u    =     0.07 ppm

PC Vol >14u     =     0.10 ppm

Oil Capacity    = 24,166.07 liters

____________________________

____________________________

Observations
Oil is in good condition
Oil is fit for further use

Actions
Continue normal sampling

Sample data ok. Particles within limits. No action required. Continue to 
monitor at normal sampling schedule.

OilView 12/7/2020 Page 1



Sample Trend - All Data

Database: Shermco Database.rbm Equipment: E1 - Transformers & LTC's
Area: A145 - Shermco  Canada Point: P94 - XFMR #2 SN# T 040N 001092 02

Ref Oil No Reference Oil
Sample Date 11/26/2020 11/27/2017 12/15/2015
Sample # 85154 47555 22536
Unit Usage - hrs
Oil Usage - hrs
Oil Added - gus

Wear 0 0 0
Aluminum - ppm
Barium - ppm
Boron - ppm
Cadmium - ppm
Calcium - ppm
Chromium - ppm
Copper - ppm
Iron - ppm
Lead - ppm
Magnesium - ppm
Molybdenum - ppm
Nickel - ppm
Phosphorus - ppm
Potassium - ppm
Silicon - ppm
Silver - ppm
Sodium - ppm
Tin - ppm
Vanadium - ppm
Zinc - ppm
Manganese - ppm
Ferrous Idx - Idx 0.0 0.0 0.0
LCont Ferrous - Idx
LCont NonFe - Idx
Titanium - ppm

Contamination 5 1 9
Contam Idx - Idx
% Water - %
LCont Droplet - Idx
Cnts >4 - pml 2,916 2,862 2,728
Cnts >6 - pml 224 220 286
Cnts >14 - pml 7 18 20
Cnts >22 - pml 2 2 5
Cnts >38 - pml 0 0 0
Cnts >56 - pml .3 .5 .1
Cnts >70 - pml .1 .1 0.0
ISO >4 - n/a 19 19 19
ISO >6 - n/a 15 15 15
ISO >14 - n/a 10 11 11
NAS 1638 - Idx 7 7 7
IR Oxidation - au
IR Water - au
Water K.Fish - ppm

Chemistry 0 0 0
OilLife Idx - Idx
Chemical Idx - Idx 0.0 0.0 0.0
Dielectric - Idx
DV Visc 40C - cSt
DV Visc %Chng - %
IR Oxidation - au
Visc 40C - cSt
Visc 100C - cSt
Visc Idx - VI
Total Acid - koh
Total Base - koh

Wear

Contamination Chemistry

Shermco Industries
33022 FM 2004
Angleton, Texas
(800)-219-9038
G.Sellers@Shermco.com

Chemical Idx - Idx

12/15/2015 11/26/2020
-15

15

Ferrous Idx - Idx

12/15/2015 11/26/2020
0

28

% Water - %

12/15/2015 11/26/2020
0.0

0.6

DV Visc 40C - cSt

12/15/2015 11/26/2020
0.0

0.1

ISO >6 - n/a

12/15/2015 11/26/2020
0

25

ISO >14 - n/a

12/15/2015 11/26/2020
0

22

Sample data ok. Particles within limits. No action required. Continue to monitor at normal sampling schedule.

OilView 12/7/2020 Page 1



Page 1 of 2OIL SAMPLE REPORT
CUSTOMER DATA

SAMPLE DATA

Customer: Shermco Canada - Regina Shop Order#: 5-6390-05

2361 Industrial Drive

P.O. Box 995
Regina
SK S4P 3B2

(306) 949-8131

(306) 522-9181

Phone:

FAX: thahn@shermco.caE-Mail:

Contact:
EXT

(306) 535-3315Cell:

12/7/2020Received Date:
Reported Date: 12/7/2020

Customer PO#: 20-S226-15-02

Serial# C020930

Location TCPL

Gallons 345

Mfg. Siemens

Primary Voltage kV 138
KVA: N/A

Imp. (% Z) N/A

Voltage Class >69kV - <230kV

Phase 3 Phase
Tank Lower Tap Change

Breathing Free Breather Fluid Mineral Oil

TYSON HAHN

Equip ID 128-GRSSY-B0-T-01

 

One Line.  One Company.
 Houston Service Center    33002 FM 2004    Angleton, Texas   77515    p. 979.848.1406    f. 979.848.0012    houston@shermco.com

Date Sampled:

Oil Temp ( C ):

Hydrogen ( H2 ):

Methane ( CH4 ):

Ethane ( C2H6 ):

Ethylene ( C2H4 ):

Acetylene ( C2H2 ):

Carbon Monoxide ( CO ):

Nitrogen ( N2 ):

Oxygen ( O2 ):

Tot Dissolved Gas:

Tot Dissolved Combustible Gas:

Equivalent TCG %:

Moisture PPM:

Interfacial Tension ( dynes/cm ):

Acid Number ( mg KH/g ):

Color Number ( Relative ):

Visual Exam ( Relative ):

Sediment Exam ( Relative ):

Dielectric Breakdown ( kV):

Dielectric Breakdown 1 mm (kV mm-C):

Dielectric Breakdown 2 mm (kV mm-C):

Power Factor @ 25C ( % ):

Power Factor @ 100C ( % ):

Specific Gravity ( Relative ):

Relative Saturation (%):

Oxidation Inhibitor ( wt. % ):

Carbon Dioxide ( CO2 ):

11/26/2020

-10

0

1

0

1

0

5

73365

21436

95425

7

0.00

2.1

43.4

.01

.5

CLR

ND

36.1

.007

.826

616

11/27/2017

0

0

1

1

2

0

2

75830

44006

119976

6

0.00

4.4

42.7

.01

.5

CLR

ND

35.3

.010

.826

131

11/17/2015

-5

3

2

2

1

0

5

52821

21251

74117

13

0.01

3.5

42.4

.01

.5

CLR

ND

34.9

.002

.826

30
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N2 Diagnosis - Pad gas 
Total Combustible Gas - OK, Continue routine operation

Page 2 of 2

Customer: Shermco Canada - Regina Shop Order#: 5-6390-05

Customer PO#: 20-S226-15-02 Serial# C020930 Location TCPL

Equip ID 128-GRSSY-B0-T-01 

Results

Recommendations

Sample data ok. LTC is in condition 1. No action required. Continue to monitor at normal sampling schedule. See attached dissolved metals and 
particle count report.

 

One Line.  One Company.
 Houston Service Center    33002 FM 2004    Angleton, Texas   77515    p. 979.848.1406    f. 979.848.0012    houston@shermco.com

 
shermco.com



Sample - PPM

Database: Shermco Database.rbm Equipment: E1 - Transformers & LTC's
Area: A145 - Shermco  Canada Point: P95 - XFMR #2 LTC SN# T 040N 001092 02

Sample Date 11/26/2020
Sample # 85156
Unit Usage - hrs
Oil Usage - hrs
Oil Added - gus

Wear 0
Aluminum 1.64
Barium .15
Boron 0.00
Cadmium 0.00
Calcium .06
Chromium .01
Copper .02
Iron 0.0
Lead 0.00
Magnesium .11
Molybdenum 0.00
Nickel .58
Phosphorus 0.00
Potassium .02
Silicon .76
Silver .15
Sodium 0.00
Tin 0.00
Titanium 1.26
Vanadium 0.00
Zinc 0.00
Manganese 1.00
Ferrous Idx
LCont Ferrous
LCont NonFe

Contamination 5
Contam Idx
% Water
LCont Droplet
Cnts >4 3,421
Cnts >6 399
Cnts >14 18
Cnts >22 3
Cnts >38 1
Cnts >56 .4
Cnts >70 .1
ISO >4 19
ISO >6 16
ISO >14 11
NAS 1638 8
IR Oxidation
IR Water
Water K.Fish

Chemistry 0
OilLife Idx
Chemical Idx 0.0
Dielectric
DV Visc 40C
DV Visc %Chng
IR Oxidation
Visc 40C
Visc 100C
Visc Idx
Total Acid
Total Base

Wear

Contamination Chemistry

High Fault

Low Fault

Alert

Low Alert

Normal

Shermco Industries
33022 FM 2004
Angleton, Texas
(800)-219-9038
G.Sellers@Shermco.com

Ref Oil No Reference Oil
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0.17 0.10 0.17

6 14

ISO 19/16/11

System Debris  =     0.57 ml

PC Vol <6u      =     0.17 ppm

PC Vol 6-14u    =     0.10 ppm

PC Vol >14u     =     0.17 ppm

Oil Capacity    = 1,305.97 liters

____________________________

____________________________

Observations
Oil is in good condition
Oil is fit for further use

Actions
Continue normal sampling

Sample data ok. Particles within limits. No action required. Continue to 
monitor at normal sampling schedule.

OilView 12/7/2020 Page 1



Sample Trend - All Data

Database: Shermco Database.rbm Equipment: E1 - Transformers & LTC's
Area: A145 - Shermco  Canada Point: P95 - XFMR #2 LTC SN# T 040N 001092 02

Ref Oil No Reference Oil
Sample Date 11/26/2020 11/27/2017 12/15/2015
Sample # 85156 47557 22539
Unit Usage - hrs
Oil Usage - hrs
Oil Added - gus

Wear 0 0 0
Aluminum - ppm 1.64 .15 0.00
Barium - ppm .15 0.00 .09
Boron - ppm 0.00 0.00 .02
Cadmium - ppm 0.00 .01 .02
Calcium - ppm .06 .02 .16
Chromium - ppm .01 .03 0.00
Copper - ppm .02 .04 .07
Iron - ppm 0.0 .1 .4
Lead - ppm 0.00 .70 .90
Magnesium - ppm .11 .01 .11
Molybdenum - ppm 0.00 .10 0.00
Nickel - ppm .58 0.00 0.00
Phosphorus - ppm 0.00 0.00 0.00
Potassium - ppm .02 .06 1.34
Silicon - ppm .76 .66 1.77
Silver - ppm .15 0.00 0.00
Sodium - ppm 0.00 0.00 .66
Tin - ppm 0.00 0.00 0.00
Vanadium - ppm 0.00 0.00 0.00
Zinc - ppm 0.00 .13 .14
Manganese - ppm 1.00 0.00 .45
Ferrous Idx - Idx
LCont Ferrous - Idx
LCont NonFe - Idx
Titanium - ppm 1.26 0.00 0.00

Contamination 5 1 9
Contam Idx - Idx
% Water - %
LCont Droplet - Idx
Cnts >4 - pml 3,421 3,374 3,651
Cnts >6 - pml 399 484 522
Cnts >14 - pml 18 29 30
Cnts >22 - pml 3 5 7
Cnts >38 - pml 1 1 1
Cnts >56 - pml .4 .6 .7
Cnts >70 - pml .1 .1 .4
ISO >4 - n/a 19 19 19
ISO >6 - n/a 16 16 16
ISO >14 - n/a 11 12 12
NAS 1638 - Idx 8 8 8
IR Oxidation - au
IR Water - au
Water K.Fish - ppm

Chemistry 0 0 0
OilLife Idx - Idx
Chemical Idx - Idx 0.0 0.0 0.0
Dielectric - Idx
DV Visc 40C - cSt
DV Visc %Chng - %
IR Oxidation - au
Visc 40C - cSt
Visc 100C - cSt
Visc Idx - VI
Total Acid - koh
Total Base - koh

Wear

Contamination Chemistry

Shermco Industries
33022 FM 2004
Angleton, Texas
(800)-219-9038
G.Sellers@Shermco.com

Chemical Idx - Idx

12/15/2015 11/26/2020
-15

15

Ferrous Idx - Idx

12/15/2015 11/26/2020
0

28

% Water - %

12/15/2015 11/26/2020
0.0

0.6

DV Visc 40C - cSt

12/15/2015 11/26/2020
0.0

0.1

ISO >6 - n/a

12/15/2015 11/26/2020
0

25

ISO >14 - n/a

12/15/2015 11/26/2020
0

22

Sample data ok. Particles within limits. No action required. Continue to monitor at normal sampling schedule.

OilView 12/7/2020 Page 1



 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix D: Test Sheets – Inspection & Test Plan 

  



LOW OIL LEVEL IN MAIN TANK, HV BUSHINGS AND OLTC.

WIRED AND OPERATED AS EXPECTED.

TESTED.

INSPECTED AND TESTED.

NON-PCB OIL.

CONTAINMENT IN GOOD SHAPE.

SILICIA GEL SPENT.

OIL LEAKING AROUND DETC, SAMPLE PORTS, BASE OF MAIN TANK.

MINOR RUST THROUGHOUT TRANSFORMER BOLTS/ CONNECTIONS POINTS.

VERIFIED.

02-009-REV1, REVISED 2017-07-19

TEST EQUIPMENT USED

MAGNA ELECTRIC CORPORATION 
2361 Industrial Drive, PO Box 995 Regina, SK S4P 3B2  

Telephone: (306) 949-8131   Fax: (306) 522-9181

3 PHASE LIQUID-FILLED TRANSFORMERS
VISUAL & MECHANICAL INSPECTION

      

TransCanada Pipelines Ltd.

PLANT OIL - KeystoneXL - PSXX - Grassy Creek

Substation

%EQUIPMENT ID

PLANT AREA

ADDRESS

USER 

CUSTOMER Siemens Canada Ltd.

128-GRSSY-B0-T-01

OF

HUMIDITY L-10

DATE

TESTED BY

JOB #

°CTEMP.

PAGE 1 7

S226-15-02

BM/BH

25/11/2020
DD / MM / YYYY

INSPECTED

* XFMR DATA COMPARES WITH 
DRAWINGS & SPECIFICATIONS

PHYSICAL & MECHANICAL CONDITION

LEAKS

BREATHERS

ANCHORAGE & ALIGNMENT

GROUNDING

BUSHINGS

* ALARM, CONTROL & TRIP  
SETTINGS ARE AS SPECIFIED

OPERATION OF COOLING FANS / PUMPS

TANK & BUSHING LIQUID LEVEL

DESCRIPTION

PCB CONTENT LABELLING

SIEMENS

WYE

//

/

9000017832 -

/

/84

1,673

NAMEPLATE DATA

MANUFACTURER T.040N.001092.02SERIAL NO.

SPECIFICATION NO. CLASS

RATED CURRENT

RATED CURRENT

AMPERES

AMPERES/

6,900 TAP CHANGER SIDE:# FANS 20

B.I.L. RATING

PRIMARY VOLTAGE

SECONDARY  VOLTAGE WYE

MVA TYPE SEE COMMENT

YEAR

DELTA /RATED CURRENT AMPERES/WYE

DELTA

INSULATING FLUID TYPE CAPACITY

TANK TYPE SEALED WINDING MATERIAL - 

168222LBSMINERAL 7679USG TOTAL WEIGHT

05/2012

°C55/65TEMPERATURE RISE IMPEDANCE

6,900

TERTIARY  VOLTAGE

DELTA

VOLTS PRIMARY SECONDARYN SURGE ARRESTORS

138,000 /

/

/

3,984

KV PRI.9.711 % 550 110 KV SEC - KV TER.

20 26.6/33.3 37.3

TAP SETTING

MAX GAUGE RESET

38 °CMAX GAUGE RESET°CWINDING TEMPERATURE -10

°C

+2PSIGAS PRESSURE

GAUGES

LIQUID TEMPERATURE -10

* ACCEPTANCE TESTING ONLY

42

X1 PADDLE MISSING BOLT. SECONDARY CABINET COVER MISSING BOLTS - REPLACED.

COMMENTS:

DEFICIENCIES:

0
3

TYPE ONAN/ONAF/ONAF

N/A COMMENTS

ELECTRICAL CONNECTIONS VERIFIED BY:

CONNECTION TIGHTNESS MEASURED RESISTANCETHERMOGRAPHIC SURVEY

°C



02-006-REV0, REVISED 2012-03-14

TEST EQUIPMENT USED

MAGNA ELECTRIC CORPORATION 
2361 Industrial Drive, PO Box 995 Regina, SK S4P 3B2  

Telephone: (306) 949-8131   Fax: (306) 522-9181

LOAD TAP-CHANGER
INSPECTION & TESTING

      

TransCanada Pipelines Ltd.

PLANT OIL - KeystoneXL - PSXX - Grassy Creek

Substation

%EQUIPMENT ID

PLANT AREA

ADDRESS

USER 

CUSTOMER Siemens Canada Ltd.

128-GRSSY-B0-T-01

OF

HUMIDITY L-10

DATE

TESTED BY

JOB #

°CTEMP.

PAGE 2 7

S226-15-02

BM/BH

25/11/2020
DD / MM / YYYY

INSPECTED

ANCHORAGE & ALIGNMENT

GROUNDING

CLEANLINESS

AUXILIARY DEVICE OPERATION

OPERATION OF MOTOR & DRIVE TRAIN

MOTOR CUTOFF AT MAX LOWER 
& MAX RAISE POSITION

LIQUID LEVEL(S)

HEATERS

MOTOR COMPONENT LUBRICATION

PHYSICAL & MECHANICAL CONDITION

* LTC DATA COMPARES WITH 
DRAWINGS & SPECIFICATIONS

DESCRIPTION

NAMEPLATE DATA

CONTACTS (INTERNAL INSPECTION)

PHYSICAL & MECHANICAL CONDITION 
(INTERNAL INSPECTION)

GASKETS (INTERNAL INSPECTION)

SERIAL NUMBER T.040N.001092.02MANUFACTURER SIEMENS

NUMBER OF TAPS 33 TAP CHANGER SIDE PRIMARY SECONDARY

* ACCEPTANCE TESTING ONLY

ELECTRICAL CONNECTIONS VERIFIED BY:

CONNECTION TIGHTNESS MEASURED RESISTANCETHERMOGRAPHIC SURVEY

END

1762BEG.COUNTER READING:

1904

COMMENTS:

DEFICIENCIES:

0
3

N/A COMMENTS

VERIFIED.

GOOD CONDITION.

ENCLOSURE WAS CLEANED.

VERIFIED.

VERIFIED.

VERIFIED.

LOW OIL LEVEL.

GOOD.

OPERATIONAL.



1.779

02-010-REV1, REVISED 2017-07-19

TEST EQUIPMENT USED RF69

MAGNA ELECTRIC CORPORATION 
2361 Industrial Drive, PO Box 995 Regina, SK S4P 3B2  

Telephone: (306) 949-8131   Fax: (306) 522-9181

3 PHASE LIQUID-FILLED TRANSFORMERS
ELECTRICAL TESTING

      

TransCanada Pipelines Ltd.

PLANT OIL - KeystoneXL - PSXX - Grassy Creek

Substation

%EQUIPMENT ID

PLANT AREA

ADDRESS

USER 

CUSTOMER Siemens Canada Ltd.

128-GRSSY-B0-T-01

OF

HUMIDITY L-10

DATE

TESTED BY

JOB #

°CTEMP.

PAGE 3 7

S226-15-02

BM/BH

25/11/2020
DD / MM / YYYY

INSULATION TCF 0.125MEG-OHMS MICRO-AMPS °C-10WINDING TEMPERATURE

CORE GROUND-GROUND MEG-OHMS @ 500V FOR 1 MIN

MANUFACTURER T.040N.001092.02SERIAL NO.SIEMENS

NAMEPLATE DATA

MAIN CORE GROUND - 531,000MOHMS. SERIES CORE GROUND - 680,000MOHMS, REACTOR CORE GROUND - 504,000MOHMS.

COMMENTS:

DEFICIENCIES:

0
3

LOW INSULATION RESITANCE VALUES. POLARIZATION INDEX RESULTS GOOD.

INSULATION TESTS

0.50
0.75
1.00
1.25
1.50
1.75
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00
10.00

P.I.

TIME 
(MIN)

0.25

PRIMARY TO SECONDARY + GROUND SECONDARY TO PRIMARY + GROUND

KV

1.785

175.25

216.25
211.25

204
205.25
211.25
215.125
254.75
268.375

286
301
344
365

369.625
377

188.875
1,730
1,690
1,632
1,642
1,690
1,721
2,038
2,147
2,288
2,408
2,752
2,920
2,957
3,016

1,402
1,511

KV5 5

961.25
1,071.25
1,121.25
1,227.5
1,166.25
1,271.25
1,393.75

1,410
1,471.25
1,718.75

1,815
1,730

1,853.75
1,906.25

885
792.5

7,690
8,570
8,970
9,820
9,330
10,170
11,150
11,280
11,770
13,750
14,520
13,840
14,830
15,250

7,080
6,340

POLARIZATION INDEX = 10 MIN READING / 1 MIN READING
MEG-OHMS @ 500V FOR 1 MIN

MEG-OHMS @ 500V FOR 1 MINCORE-CORE CLAMP

CORE CLAMP-GROUND



02-011-REV0, REVISED 2017-07-19

TEST EQUIPMENT USED RF22

MAGNA ELECTRIC CORPORATION 
2361 Industrial Drive, PO Box 995 Regina, SK S4P 3B2  

Telephone: (306) 949-8131   Fax: (306) 522-9181

3 PHASE LIQUID-FILLED TRANSFORMERS
ELECTRICAL TESTING

      

TransCanada Pipelines Ltd.

PLANT OIL - KeystoneXL - PSXX - Grassy Creek

Substation

%EQUIPMENT ID

PLANT AREA

ADDRESS

USER 

CUSTOMER Siemens Canada Ltd.

128-GRSSY-B0-T-01

OF

HUMIDITY L-10

DATE

TESTED BY

JOB #

°CTEMP.

PAGE 4 7

S226-15-02

BM/BH

25/11/2020
DD / MM / YYYY

MANUFACTURER T.040N.001092.02SERIAL NO.SIEMENS

NAMEPLATE DATA

COMMENTS:

DEFICIENCIES:

0
3

PRIMARY - SECONDARY TURNS RATIO

EXCITATION  
(mA)RATIO

TAP 
POSITION EXCITATION  

(mA)RATIO
EXCITATION  

(mA)RATIO

H 3 H- 0 X- 1X1 1 H- 0 X- 2X2H 2 H- 0 X- 3X3HCALCULATED 
RATIO

PRIMARY 
VOLTAGE

SECONDARY 
VOLTAGE

1(DETC) 144,900 6,900 3,984 36.406 0.5 36.408 0.3 36.406 0.436.3705/

2(DETC) 141,450 6,900 3,984 35.534 0.5 35.532 0.4 35.534 0.535.5045/

3(DETC) 138,000 6,900 3,984 34.656 0.6 34.658 0.4 34.662 0.534.6386/

4(DETC) 134,550 6,900 3,984 33.786 0.6 33.786 0.4 33.79 0.533.7726/

5(DETC) 131,100 6,900 3,984 32.936 0.6 32.936 0.5 32.934 0.632.9066/

16L 138,000 6,210 3,585 38.506 0.7 38.508 0.5 38.508 0.638.4937/

15L 138,000 6,253 3,610 38.284 1.1 38.28 0.9 38.286 1.138.2271/

14L 138,000 6,296 3,635 37.978 0.7 37.976 0.5 37.98 0.637.9642/

13L 138,000 6,339 3,660 37.764 1.1 37.764 0.8 37.766 1.137.7049/

12L 138,000 6,383 3,685 37.464 0.6 37.466 0.4 37.468 0.537.4491/

11L 138,000 6,426 3,710 37.258 1.1 37.256 0.8 37.26 137.1968/

10L 138,000 6,469 3,735 36.97 0.6 36.97 0.4 36.972 0.536.9478/

9L 138,000 6,512 3,760 36.76 1.1 36.762 0.8 36.762 136.7021/

8L 138,000 6,555 3,785 36.482 0.6 36.482 0.4 36.482 0.536.4597/

7L 138,000 6,598 3,809 36.284 1.1 36.284 0.8 36.284 136.23/

6L 138,000 6,641 3,834 36.01 0.6 36.01 0.4 36.006 0.635.9937/

5L 138,000 6,684 3,859 35.814 1.1 35.812 0.8 35.818 135.7606/

4L 138,000 6,728 3,884 35.548 0.6 35.55 0.4 35.55 0.535.5304/

3L 138,000 6,771 3,909 35.356 1 35.36 0.8 35.36 135.3031/

2L 138,000 6,814 3,934 35.098 0.6 35.096 0.4 35.096 0.535.0788/

1L 138,000 6,857 3,959 34.92 1 34.916 0.8 34.918 0.934.8573/

N 138,000 6,900 3,984 34.656 0.6 34.658 0.4 34.658 0.534.6386/

1R 138,000 6,943 4,009 34.486 1 34.484 0.8 34.488 0.934.4225/

2R 138,000 6,986 4,033 34.236 0.6 34.236 0.4 34.236 0.534.2177/

3R 138,000 7,029 4,058 34.066 1 34.068 0.8 34.066 134.0069/

4R 138,000 7,073 4,084 33.822 0.6 33.082 0.4 33.822 0.533.7904/

5R 138,000 7,116 4,108 33.654 1.1 33.654 0.8 33.652 133.593/

6R 138,000 7,159 4,133 33.414 0.6 33.414 0.4 33.416 0.533.3898/

7R 138,000 7,202 4,158 33.254 1.1 33.254 0.8 33.254 133.189/

8R 138,000 7,245 4,183 33.018 0.6 33.02 0.4 33.018 0.632.9907/

9R 138,000 7,288 4,208 32.862 1.1 32.858 0.8 32.86 132.7947/

10R 138,000 7,331 4,233 32.632 0.6 32.628 0.5 32.63 0.632.601/

11R 138,000 7,374 4,257 32.482 1.1 32.478 0.8 32.48 132.4172/



02-011-REV0, REVISED 2017-07-19

TEST EQUIPMENT USED RF22

MAGNA ELECTRIC CORPORATION 
2361 Industrial Drive, PO Box 995 Regina, SK S4P 3B2  

Telephone: (306) 949-8131   Fax: (306) 522-9181

3 PHASE LIQUID-FILLED TRANSFORMERS
ELECTRICAL TESTING

      

TransCanada Pipelines Ltd.

PLANT OIL - KeystoneXL - PSXX - Grassy Creek

Substation

%EQUIPMENT ID

PLANT AREA

ADDRESS

USER 

CUSTOMER Siemens Canada Ltd.

128-GRSSY-B0-T-01

OF

HUMIDITY L-10

DATE

TESTED BY

JOB #

°CTEMP.

PAGE 5 7

S226-15-02

BM/BH

25/11/2020
DD / MM / YYYY

PRIMARY - SECONDARY TURNS RATIO

EXCITATION  
(mA)RATIO

TAP 
POSITION EXCITATION  

(mA)RATIO
EXCITATION  

(mA)RATIO

H 3 H- 0 X- 1X1 1 H- 0 X- 2X2H 2 H- 0 X- 3X3HCALCULATED 
RATIO

PRIMARY 
VOLTAGE

SECONDARY 
VOLTAGE

12R 138,000 7,418 4,283 32.256 0.6 32.252 0.6 32.254 0.632.2204/

13R 138,000 7,461 4,308 32.106 1.1 32.102 0.9 32.108 1.132.0334/

14R 138,000 7,504 4,332 31.886 0.7 31.884 0.5 31.884 0.631.856/

15R 138,000 7,547 4,357 31.74 1.2 31.734 0.9 31.74 1.131.6732/

16R 138,000 7,590 4,382 31.524 0.7 31.52 0.5 31.52 0.631.4925/



02-012-REV0, REVISED 2017-07-19

TEST EQUIPMENT USED RF40

MAGNA ELECTRIC CORPORATION 
2361 Industrial Drive, PO Box 995 Regina, SK S4P 3B2  

Telephone: (306) 949-8131   Fax: (306) 522-9181

3 PHASE LIQUID-FILLED TRANSFORMERS
ELECTRICAL TESTING

      

TransCanada Pipelines Ltd.

PLANT OIL - KeystoneXL - PSXX - Grassy Creek

Substation

%EQUIPMENT ID

PLANT AREA

ADDRESS

USER 

CUSTOMER Siemens Canada Ltd.

128-GRSSY-B0-T-01

OF

HUMIDITY L-10

DATE

TESTED BY

JOB #

°CTEMP.

PAGE 6 7

S226-15-02

BM/BH

25/11/2020
DD / MM / YYYY

°C RESISTANCE TCF-10 1.13366

MANUFACTURER T.040N.001092.02SERIAL NO.SIEMENS

NAMEPLATE DATA

COMMENTS:

DEFICIENCIES:

0
3

WINDING TEMPERATURE

PRIMARY WINDING RESISTANCE

H 3 - H 1 H 1 - H 2 H 2 - H 3

RESISTANCETAP 
POSITION

1 3.164 3.488 3.1493.954 3.5693.587

2 3.088 3.073 3.0733.484 3.4843.501

3 3.012 2.998 2.9983.399 3.3983.415

4 2.937 2.923 2.9223.313 3.3133.329

5 2.862 2.849 2.8483.23 3.2293.245

OHMS MILLI-OHMS

0 - X 1 X 0 - X 2 X 0 - X 3

SECONDARY WINDING RESISTANCE

RESISTANCE

X
TAP 

POSITION

16R 3.074 3.711 3.05 3.4574.2073.485

1R 3.069 3.566 3.1 3.5154.0423.479

N 3.069 3.56 3.1 3.5154.0363.479

1L 3.069 3.557 3.101 3.5164.0323.479

16L 3.069 3.633 3.122 3.544.1193.479

OHMS MILLI-OHMS



ALARM AND TRIP OPERATED AND TESTED.

ALARM AND TRIP OPERATED AND TESTED.

DEVICE OPERATING SETPOINTS NOT SET.

ALL STAGES OPERATED AND TESTED.

ALL STAGES OPERATED AND TESTED.

OPERATED AND TESTED.

02-007-REV0, REVISED 2017-07-19

TEST EQUIPMENT USED

MAGNA ELECTRIC CORPORATION 
2361 Industrial Drive, PO Box 995 Regina, SK S4P 3B2  

Telephone: (306) 949-8131   Fax: (306) 522-9181

LIQUID FILLED TRANSFORMERS
ELECTRICAL TESTING

      

TransCanada Pipelines Ltd.

PLANT OIL - KeystoneXL - PSXX - Grassy Creek

Substation

%EQUIPMENT ID

PLANT AREA

ADDRESS

USER 

CUSTOMER Siemens Canada Ltd.

128-GRSSY-B0-T-01

OF

HUMIDITY L-10

DATE

TESTED BY

JOB #

°CTEMP.

PAGE 7 7

S226-15-02

BM/BH

25/11/2020
DD / MM / YYYY

TESTED

RAPID PRESSURE RELAY

WINDING TEMPERATURE

LIQUID TEMPERATURE (MAIN TANK)

LIQUID TEMPERATURE (LTC)

PRESSURE RELIEF DEVICE (MAIN TANK)

PRESSURE RELIEF DEVICE (LTC)

GAS ACCUMULATION

DESCRIPTION

MANUFACTURER T.040N.001092.02SERIAL NO.SIEMENS

NAMEPLATE DATA

COMMENTS:

DEFICIENCIES:

0
3

TRANSFORMER ALARMS

N/A COMMENTS

OIL LEVEL
MAIN TANK AND OLTC OIL LEVEL DEVICES OPERATED AND TESTED.



 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix E: Doble M4000 – Power Factor Test Data 

  



T040N00109202_X2 (Siemens) g
creek

TwoWindingTransformerReport Source

2020-11-25 8:48:16 AMSession Test Date

Nameplate - Two-winding Transformer

Company TC Energy Serial Number T.040N.001092.02

Location Shermco Regina Special ID 128-GRSSY-B0-T-01

Division TC KXL Circuit Designation 128-GRSSY-B0-T-01

Manufacturer Siemens Configuration D_Y

Year Manufactured 2012 Tank Type Sealed

Mfr Location MEXICO Coolant Oil

Phases Three Class ONAN/ONAF/ONAF

Oil Volume 7679 UG BIL 550 kV

Weight 168222 LB

kV 138, 6.9 VA Rating 20, 26.7, 33.3, 37.3, MVA

Administration

Test Date 2020-11-25 Test Time: 8:48 AM Weather Partly Cloudy

Air Temperature -10°C Apparatus
Temperature

-5°C Humidity 4.420 %

Tester BM Work Order Date Last Tested 2015-11-13

Verified Test Set Type M4100 Date Retested

Verification Date Set Top Serial # 61121028 Reason

Last Sheet # Test Set Model M4100 Travel Time

Purchase Order Ins. Book # Duration

Copies Sheet # Crew Size

Arrester Nameplate

Location Serial # Manufacturer Overall Catalog Unit Catalog Type Rated kV Order

H1 S-95372 Ohio Brass 217598 215920-3073 VN 98 1

H2 S-95369 Ohio Brass 217598 215920-3073 VN 98 1

H3 S-95370 Ohio Brass 217598 215920-3073 VN 98 1

Bushing Nameplate

Designation Serial # Manufacturer Type C1 %PF C1 Cap C2 %PF C2 Cap Rated kV Amps

H1 1ZUA
1000031405

ABB (ASEA-Brown
Boveri)

O+C 0.27 384 0.28 4647 138 800

H2 1ZUA
1000031966

ABB (ASEA-Brown
Boveri)

O+C 0.26 385 0.27 4483 138 800

H3 1ZUA
1000031967

ABB (ASEA-Brown
Boveri)

O+C 0.26 385 0.29 4504 138 800

X0 1000032411 ABB (ASEA-Brown
Boveri)

A * * * * 15 4000

X1 1000032410 ABB (ASEA-Brown
Boveri)

A * * * * 15 4000

X2 1000032409 ABB (ASEA-Brown
Boveri)

A * * * * 15 4000

X3 1000032408 ABB (ASEA-Brown
Boveri)

A * * * * 15 4000

Report generated on 2020-11-26 2:53:48 PM 1 - 6



[Header]

Bushing Additional Details -H1

Designation H1 Voltage Primary Serial # 1ZUA 1000031405

Catalog # Amps 800 A BIL 650 kV Tap

Class Year 2011 Drawing

Style Other S.O. Number

Physical Dimensions

Creep Distance * Overall Length 47.17 Inner Seal Dia. * Eff. Gnd Sleeve *

Total Weight * Recess Depth * Outer Seal Dia. * Slot Size *

Units

Flange Dimensions

To Bottom * # Bolts * Max. Diameters Draw Lead

To Top * Bolt Size * Below Flange * Tube ID *

Circle Diameter * Above Flange * To Pin *

Bushing Additional Details -H2

Designation H2 Voltage Primary Serial # 1ZUA 1000031966

Catalog # Amps 800 A BIL 650 kV Tap

Class Year 2011 Drawing

Style Other S.O. Number

Physical Dimensions

Creep Distance * Overall Length 47.17 Inner Seal Dia. * Eff. Gnd Sleeve *

Total Weight * Recess Depth * Outer Seal Dia. * Slot Size *

Units

Flange Dimensions

To Bottom * # Bolts * Max. Diameters Draw Lead

To Top * Bolt Size * Below Flange * Tube ID *

Circle Diameter * Above Flange * To Pin *

Bushing Additional Details -H3

Designation H3 Voltage Primary Serial # 1ZUA 1000031967

Catalog # Amps 800 A BIL 650 kV Tap

Class Year 2011 Drawing

Style Other S.O. Number

Physical Dimensions

Creep Distance * Overall Length 47.17 Inner Seal Dia. * Eff. Gnd Sleeve *

Total Weight * Recess Depth * Outer Seal Dia. * Slot Size *

Units

Flange Dimensions

To Bottom * # Bolts * Max. Diameters Draw Lead

To Top * Bolt Size * Below Flange * Tube ID *

Circle Diameter * Above Flange * To Pin *

Report generated on 2020-11-26 2:53:48 PM 2 - 6



[Header]

Bushing Additional Details -X0

Designation X0 Voltage Secondary Serial # 1000032411

Catalog # W1B04088 Amps 4000 A BIL 110 kV Tap N

Class N/A Year 2011 Drawing

Style Other N/A S.O. Number N/A

Physical Dimensions

Creep Distance * Overall Length * Inner Seal Dia. * Eff. Gnd Sleeve *

Total Weight * Recess Depth * Outer Seal Dia. * Slot Size *

Units

Flange Dimensions

To Bottom * # Bolts * Max. Diameters Draw Lead

To Top * Bolt Size * Below Flange * Tube ID *

Circle Diameter * Above Flange * To Pin *

Bushing Additional Details -X1

Designation X1 Voltage Secondary Serial # 1000032410

Catalog # W1B04088 Amps 4000 A BIL 110 kV Tap N

Class N/A Year 2011 Drawing

Style Other N/A S.O. Number N/A

Physical Dimensions

Creep Distance * Overall Length * Inner Seal Dia. * Eff. Gnd Sleeve *

Total Weight * Recess Depth * Outer Seal Dia. * Slot Size *

Units

Flange Dimensions

To Bottom * # Bolts * Max. Diameters Draw Lead

To Top * Bolt Size * Below Flange * Tube ID *

Circle Diameter * Above Flange * To Pin *

Bushing Additional Details -X2

Designation X2 Voltage Secondary Serial # 1000032409

Catalog # W1B04088 Amps 4000 A BIL 110 kV Tap N

Class N/A Year 2011 Drawing

Style Other N/A S.O. Number N/A

Physical Dimensions

Creep Distance * Overall Length * Inner Seal Dia. * Eff. Gnd Sleeve *

Total Weight * Recess Depth * Outer Seal Dia. * Slot Size *

Units

Flange Dimensions

To Bottom * # Bolts * Max. Diameters Draw Lead

To Top * Bolt Size * Below Flange * Tube ID *

Circle Diameter * Above Flange * To Pin *
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Bushing Additional Details -X3

Designation X3 Voltage Secondary Serial # 1000032408

Catalog # W1B04088 Amps 4000 A BIL 110 kV Tap N

Class N/A Year 2011 Drawing

Style Other N/A S.O. Number N/A

Physical Dimensions

Creep Distance * Overall Length * Inner Seal Dia. * Eff. Gnd Sleeve *

Total Weight * Recess Depth * Outer Seal Dia. * Slot Size *

Units

Flange Dimensions

To Bottom * # Bolts * Max. Diameters Draw Lead

To Top * Bolt Size * Below Flange * Tube ID *

Circle Diameter * Above Flange * To Pin *

Overall Tests

Insulation Test kV mA Watts PF*TCF
[%]

Corr
Fctr

Cap (pF) FRANK™ Manual

1 CH+CHL 10.000 29.498 0.994 0.314 0.945 7824.190

2 CH 10.000 9.299 0.448 0.451 0.945 2466.550 Investigate

3 CHL
(Measured)

10.000 20.189 0.524 0.244 0.945 5355.485 Good

4 CHL * 20.199 0.546 0.255 0.945 5357.640 Good

5 CL+CHL 4.000 52.275 3.668 0.657 0.945 13866.100

6 CL 4.000 32.067 3.196 0.925 0.945 8505.670 Bad

7 CHL
(Measured)

4.000 20.196 0.523 0.245 0.945 5356.940 Good

8 CHL * 20.208 0.472 0.221 0.945 5360.430 Good

Winding without Attached Bushing Calculation

CH-C1 CH' 5.037 0.267 0.500 0.945 1336.182

CL-C1 CL' 32.067 3.196 0.925 0.945 8505.670

FRANK™ Message 2 (Investigate) - Power factor results are acceptable compared to the limits. The measured power factor is high
compared to the initial test.  This may indicate a change in insulation health. Repeat the test to confirm, first
checking all test connections and test set, including all test leads.  Clean and dry surfaces of insulators to eliminate
surface issues as a factor. Contact your supervisor or Doble.

For this apparatus, the low power factor limit is 0.1%, the degraded limit is 0.5%, and the high limit is 0.7%.

The relative humidity is between 45% and 70%, which may cause some increases in measured watts and power
factor. If higher than expected results are obtained, clean and dry all porcelain surfaces before retesting, using heat
if necessary.

The asset temperature is below freezing - ice may have formed inside the insulation as a result, which can lead to
unexpected changes in measured watts and power factor. If possible, consider a heat treatment before performing
dielectric tests.

6 (Bad) - The measured power factor is abnormally high for this type of apparatus. This may indicate a change in
insulation health. The measured power factor is high compared to the initial test.  This may indicate a change in
insulation health. Repeat the test to confirm, first checking all test connections and test set, including all test leads.
Clean and dry surfaces of insulators to eliminate surface issues as a factor. Contact supervisor or Doble
immedtately.
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C1

ID Serial # Test kV mA Watts Corr
Fctr

PF*TCF
[%]

NP %PF Cap (pF) NP Cap FRANK™ Manual

H1 1ZUA
1000031405

10.000 1.417 0.064 0.916 0.408 0.27 375.904 384 Good

H2 1ZUA
1000031966

10.000 1.423 0.058 0.916 0.369 0.26 377.350 385 Good

H3 1ZUA
1000031967

10.000 1.422 0.059 0.916 0.376 0.26 377.113 385 Good

C2

ID Serial # Test kV mA Watts Corr
Fctr

PF*TCF
[%]

NP %PF Cap (pF) NP Cap FRANK™ Manual

H1 1ZUA
1000031405

2.000 17.407 0.709 1 0.406 4617.450 4647 Good

H2 1ZUA
1000031966

1.999 16.793 0.652 1 0.389 4454.505 4483 Good

H3 1ZUA
1000031967

2.000 16.869 0.650 1 0.385 4474.375 4504 Good

Hot Collar Tests

Standard Legacy (GST, optional)

ID Serial # Test
Mode

Skirt # Test kV mA Watts Test kV mA Watts FRANK™ Manual

X0 1000032411 UST RB 1 10.000 0.159 0.549 * 0.159 * Bad

X1 1000032410 UST RB 1 10.000 0.177 0.601 * 0.177 * Bad

X2 1000032409 UST RB 1 10.000 0.161 0.579 * 0.161 * Bad

X3 1000032408 UST RB 1 10.000 0.177 0.583 * 0.177 * Bad

FRANK™ Message 1 (Bad) - Current evaluation is based on the means of all currents at the same skirt. This line will be rerated testing
at least three similar bushings at this same skirt position.

Watts losses extremely high. Check the surface for contamination and visually examine the bushing. Retest and
recalculate. Contact supervisor or Doble if issue persists.

2 (Bad) - Current evaluation is based on the means of all currents at the same skirt. This line will be rerated testing
at least three similar bushings at this same skirt position.

Watts losses extremely high. Check the surface for contamination and visually examine the bushing. Retest and
recalculate. Contact supervisor or Doble if issue persists.

3 (Bad) - Current evaluation is based on the means of all currents at the same skirt. This line will be rerated testing
at least three similar bushings at this same skirt position.

Watts losses extremely high. Check the surface for contamination and visually examine the bushing. Retest and
recalculate. Contact supervisor or Doble if issue persists.

4 (Bad) - Current evaluation is based on the means of all currents at the same skirt. This line will be rerated testing
at least three similar bushings at this same skirt position.

Watts losses extremely high. Check the surface for contamination and visually examine the bushing. Retest and
recalculate. Contact supervisor or Doble if issue persists.

Surge Arrester Tests

Location Test Mode Test kV mA Watts FRANK™ Manual

H1 GND RB 10.001 0.188 0.023 Good

H2 GND RB 10.000 0.191 0.025 Good

H3 GND RB 10.000 0.189 0.024 Good
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Excitation Current & Losses Tests

Manufacturer Type Steps Boost % Buck % Position Found Position Left Oil Volume

DETC 5 * * 1 1 *

DETC 5 * * 2 2 *

DETC 5 * * 3 3 *

DETC 5 * * 4 4 *

DETC 5 * * 5 5 *

OnLine Reinhausen RMV-II 1500 33 * * *

H1 H3 H2 H1 H3 H2

Winding :
Tap

Test kV mA Watts X mA Watts X mA Watts X FRANK™ Manual

HV: 1 (Max
V)  LV: N

10 10.283 65.278 L 5.800 34.915 L 9.909 61.771 L Good

HV: 2  LV: N 10 10.701 68.113 L 5.943 36.027 L 10.320 64.562 L Good

HV: 3  LV: N 10 11.143 71.157 L 6.149 37.522 L 10.759 67.558 L Good

HV: 4  LV: N 10 11.603 74.411 L 6.381 39.185 L 11.227 70.796 L Good

HV: 5 (Min V)
LV: N

10 12.083 77.842 L 6.629 40.945 L 11.724 74.297 L Good

Excitation Current Plot
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Appendix F: Sweep Frequency Response Analysis 
(SFRA) Data 

  



Sweep Frequency Response Analyzer Test Report

Page 1 November 26, 2020

   TestDate: 2020-11-24 10:06 AM, Trace Name: H2-H1_2020-11-24_10-06-07
   TestDate: 2020-11-24 10:13 AM, Trace Name: H3-H2_2020-11-24_10-13-59
   TestDate: 2020-11-24 10:22 AM, Trace Name: H1-H3_2020-11-24_10-22-24
   TestDate: 2020-11-24 10:32 AM, Trace Name: H1-H3_2020-11-24_10-32-16
   TestDate: 2020-11-24 10:37 AM, Trace Name: H2-H1_2020-11-24_10-37-46
   TestDate: 2020-11-24 10:43 AM, Trace Name: H3-H2_2020-11-24_10-43-22
   TestDate: 2020-11-24 10:49 AM, Trace Name: X1-X0_2020-11-24_10-49-24
   TestDate: 2020-11-24 10:53 AM, Trace Name: X2-X0_2020-11-24_10-53-52
   TestDate: 2020-11-24 10:58 AM, Trace Name: X3-X0_2020-11-24_10-58-42

   TestTemplate: 3-Ph 2-Wind D-Y

   Serial Number: T.040N.001092.02
   Manufacturer: Siemens
   Year of Manufacture: 2012
   Special ID: 128-GRSSY-B0-T-01
   Current: 156
   Phases: 3
   Windings: 2
   Type: DIST
   HV: 138
   LV1: 6.9
   LV2: 0
   Tertiary: 0
   Impedance HV-LV1: 9.71
   Impedance HV-LV2: 0
   Impedance HV-Tertiary: 0
   Impedance LV-Tertiary: 0

   MVA Maximum: 37.3
   MVA1: 20
   MVA2: 26.66
   MVA3: 33.3
   Notes: 
   Template: 3-Ph 2-Wind D-Y
   LTC Serial Number: C020930
   LTC Manufacturer: Reinhausen
   LTC Year of Mfr: 2011
   LTC Range: 16L-16R
   LTC Notes: N/a
   DETC Serial Number: N/A
   DETC Manufacturer: Siemens
   DETC Year of Mfr: 2012
   DETC Range: 1-5
   DETC Notes: N/A



Sweep Frequency Response Analyzer Test Report
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     Tested by: BM
     Instrument serial number: T.040N.001092.02
     Notes: 

     Tested by: BM
     Instrument serial number: T.040N.001092.02
     Notes: 

     Tested by: BM
     Instrument serial number: T.040N.001092.02
     Notes: 

     Tested by: BM
     Instrument serial number: T.040N.001092.02
     Notes: 

     Tested by: BM
     Instrument serial number: T.040N.001092.02
     Notes: 

     Tested by: BM
     Instrument serial number: T.040N.001092.02
     Notes: 

     Tested by: BM
     Instrument serial number: T.040N.001092.02
     Notes: 

     Tested by: BM
     Instrument serial number: T.040N.001092.02
     Notes: 

     Tested by: BM
     Instrument serial number: T.040N.001092.02
     Notes: 
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Sweep Frequency Response Analyzer Test Report

Page 4 November 26, 2020

Transformer:  Manufacturer: Siemens, Serial Number: T.040N.001092.02 - H2-H1_2020-11-24_10-06-07

Transformer:  Manufacturer: Siemens, Serial Number: T.040N.001092.02 - H3-H2_2020-11-24_10-13-59



Sweep Frequency Response Analyzer Test Report

Page 5 November 26, 2020

Transformer:  Manufacturer: Siemens, Serial Number: T.040N.001092.02 - H1-H3_2020-11-24_10-22-24

Transformer:  Manufacturer: Siemens, Serial Number: T.040N.001092.02 - H1-H3_2020-11-24_10-32-16



Sweep Frequency Response Analyzer Test Report

Page 6 November 26, 2020

Transformer:  Manufacturer: Siemens, Serial Number: T.040N.001092.02 - H2-H1_2020-11-24_10-37-46

Transformer:  Manufacturer: Siemens, Serial Number: T.040N.001092.02 - H3-H2_2020-11-24_10-43-22



Sweep Frequency Response Analyzer Test Report

Page 7 November 26, 2020

Transformer:  Manufacturer: Siemens, Serial Number: T.040N.001092.02 - X1-X0_2020-11-24_10-49-24

Transformer:  Manufacturer: Siemens, Serial Number: T.040N.001092.02 - X2-X0_2020-11-24_10-53-52
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Transformer:  Manufacturer: Siemens, Serial Number: T.040N.001092.02 - X3-X0_2020-11-24_10-58-42
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Sweep Frequency Response Analyzer Test Report

Page 10 November 26, 2020

Transformer:  Manufacturer: Siemens, Serial Number: T.040N.001092.02 - H2-H1_2020-11-24_10-06-07

Transformer:  Manufacturer: Siemens, Serial Number: T.040N.001092.02 - H3-H2_2020-11-24_10-13-59
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Transformer:  Manufacturer: Siemens, Serial Number: T.040N.001092.02 - H1-H3_2020-11-24_10-22-24

Transformer:  Manufacturer: Siemens, Serial Number: T.040N.001092.02 - H1-H3_2020-11-24_10-32-16



Sweep Frequency Response Analyzer Test Report

Page 12 November 26, 2020

Transformer:  Manufacturer: Siemens, Serial Number: T.040N.001092.02 - H2-H1_2020-11-24_10-37-46

Transformer:  Manufacturer: Siemens, Serial Number: T.040N.001092.02 - H3-H2_2020-11-24_10-43-22
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Transformer:  Manufacturer: Siemens, Serial Number: T.040N.001092.02 - X1-X0_2020-11-24_10-49-24

Transformer:  Manufacturer: Siemens, Serial Number: T.040N.001092.02 - X2-X0_2020-11-24_10-53-52
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Transformer:  Manufacturer: Siemens, Serial Number: T.040N.001092.02 - X3-X0_2020-11-24_10-58-42
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Sweep Frequency Response Analyzer Test Report

Page 16 November 26, 2020

Transformer:  Manufacturer: Siemens, Serial Number: T.040N.001092.02 - H2-H1_2020-11-24_10-06-07

Transformer:  Manufacturer: Siemens, Serial Number: T.040N.001092.02 - H2-H1_2020-11-24_10-06-07
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Transformer:  Manufacturer: Siemens, Serial Number: T.040N.001092.02 - H3-H2_2020-11-24_10-13-59

Transformer:  Manufacturer: Siemens, Serial Number: T.040N.001092.02 - H3-H2_2020-11-24_10-13-59
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Transformer:  Manufacturer: Siemens, Serial Number: T.040N.001092.02 - H1-H3_2020-11-24_10-22-24

Transformer:  Manufacturer: Siemens, Serial Number: T.040N.001092.02 - H1-H3_2020-11-24_10-22-24
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Transformer:  Manufacturer: Siemens, Serial Number: T.040N.001092.02 - H1-H3_2020-11-24_10-32-16

Transformer:  Manufacturer: Siemens, Serial Number: T.040N.001092.02 - H1-H3_2020-11-24_10-32-16
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Transformer:  Manufacturer: Siemens, Serial Number: T.040N.001092.02 - H2-H1_2020-11-24_10-37-46

Transformer:  Manufacturer: Siemens, Serial Number: T.040N.001092.02 - H2-H1_2020-11-24_10-37-46
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Transformer:  Manufacturer: Siemens, Serial Number: T.040N.001092.02 - H3-H2_2020-11-24_10-43-22

Transformer:  Manufacturer: Siemens, Serial Number: T.040N.001092.02 - H3-H2_2020-11-24_10-43-22
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Transformer:  Manufacturer: Siemens, Serial Number: T.040N.001092.02 - X1-X0_2020-11-24_10-49-24

Transformer:  Manufacturer: Siemens, Serial Number: T.040N.001092.02 - X1-X0_2020-11-24_10-49-24



Sweep Frequency Response Analyzer Test Report

Page 23 November 26, 2020

Transformer:  Manufacturer: Siemens, Serial Number: T.040N.001092.02 - X2-X0_2020-11-24_10-53-52

Transformer:  Manufacturer: Siemens, Serial Number: T.040N.001092.02 - X2-X0_2020-11-24_10-53-52
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Transformer:  Manufacturer: Siemens, Serial Number: T.040N.001092.02 - X3-X0_2020-11-24_10-58-42

Transformer:  Manufacturer: Siemens, Serial Number: T.040N.001092.02 - X3-X0_2020-11-24_10-58-42
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Appendix G: Current Transformer Test Data 

  



      FILENAME: PHASE A - CTX.ezct  
          DATE: 11/24/20 13:26:02    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE A - CTX                 

      TEST # 1: X1-X5        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 174.44

 Ikp[Amps]: 0.6648

 Vkp[Volts]: 141.68

 Ikp[Amps]: 0.5250

 Vkp[Volts]: 186.36

 Ikp[Amps]: 0.7790

 NP-RATIO: 200/5.0

 M-RATIO: 40.045

 % ERROR: 0.1117

 Ex V[Volts]: 98.400

 Ex I[Amps]: 0.385

 Winding Res: 174.35 milliohms

 Phase Angle:0.18°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0098  0.84    85.71  
 2      0.0126  1.16    92.06  
 3      0.0184  2.04    110.87 
 4      0.0200  2.28    114.00 
 5      0.0298  3.92    131.54 
 6      0.0382  5.28    138.22 
 7      0.0476  6.96    146.22 
 8      0.0598  9.28    155.18 
 9      0.0690  11.20   162.32 
 10     0.0832  14.12   169.71 
 11     0.1042  18.56   178.12 
 12     0.1256  23.40   186.31 
 13     0.1548  30.40   196.38 
 14     0.1908  39.64   207.76 
 15     0.2364  52.44   221.83 
 16     0.2886  67.44   233.68 

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.3540  87.96   248.47 
 18     0.4320  113.24  262.13 
 19     0.5282  142.68  270.12 
 20     0.6456  170.00  263.32 
 21     0.8128  190.52  234.40 
 22     0.9944  200.80  201.93 
 23     1.1932  206.76  173.28 
 24     1.5242  212.40  139.35 
 25     1.8080  215.64  119.27 
 26     2.3014  219.44  95.35  
 27     2.7266  221.88  81.38  
 28     3.3822  224.56  66.39  
 29     4.1190  227.00  55.11  
 30     5.1610  229.44  44.46  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0010  0.10    100.00 
 2      0.0020  0.20    100.00 
 3      0.0040  0.40    100.00 
 4      0.0050  0.40    80.00  
 5      0.0080  0.70    87.50  
 6      0.0100  0.90    90.00  
 7      0.0200  2.30    115.00 
 8      0.0400  5.60    140.00 
 9      0.0500  7.40    148.00 
 10     0.0800  13.50   168.75 
 11     0.1000  17.70   177.00 

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.2000  42.20   211.00 
 13     0.4000  102.90  257.25 
 14     0.5000  134.00  268.00 
 15     0.8000  188.90  236.13 
 16     1.0000  201.00  201.00 
 17     2.0000  217.10  108.55 
 18     4.0000  226.60  56.65  
 19     5.0000  229.10  45.82  

 CT Excitation Plot

    1 V

   10 V

 100 V

1000 V

10000 V

2000 V

 .001 A  .01 A  0.1 A  1.0 A   10 A

 EZCT-2000 Software Version: 3.0
 www.vanguard-instruments.com



      FILENAME: PHASE A - CTX.ezct  
          DATE: 11/24/20 13:26:02    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE A - CTX                 

      TEST # 2: X1-X4        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 131.76

 Ikp[Amps]: 0.9198

 Vkp[Volts]: 109.80

 Ikp[Amps]: 0.7284

 Vkp[Volts]: 139.84

 Ikp[Amps]: 1.0186

 NP-RATIO: 150/5.0

 M-RATIO: 30.035

 % ERROR: 0.1173

 Ex V[Volts]: 91.200

 Ex I[Amps]: 0.610

 Winding Res: 145.63 milliohms

 Phase Angle:0.00°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0142  0.72    50.70  
 2      0.0216  1.36    62.96  
 3      0.0266  1.72    64.66  
 4      0.0312  2.08    66.67  
 5      0.0376  2.80    74.47  
 6      0.0504  3.96    78.57  
 7      0.0566  4.52    79.86  
 8      0.0694  5.88    84.73  
 9      0.0836  7.56    90.43  
 10     0.1034  9.64    93.23  
 11     0.1252  12.28   98.08  
 12     0.1568  16.16   103.06 
 13     0.1954  21.20   108.50 
 14     0.2348  26.84   114.31 
 15     0.2894  35.08   121.22 
 16     0.3580  46.16   128.94 

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.4284  57.92   135.20 
 18     0.5286  76.36   144.46 
 19     0.6534  98.36   150.54 
 20     0.7988  120.52  150.88 
 21     0.9968  138.92  139.37 
 22     1.2088  147.84  122.30 
 23     1.5270  154.60  101.24 
 24     1.8728  158.64  84.71  
 25     2.2592  161.60  71.53  
 26     2.7654  164.04  59.32  
 27     3.3822  166.48  49.22  
 28     4.0834  168.08  41.16  
 29     5.0214  170.24  33.90  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0010  0.00    0.00   
 2      0.0020  0.10    50.00  
 3      0.0040  0.20    50.00  
 4      0.0050  0.20    40.00  
 5      0.0080  0.40    50.00  
 6      0.0100  0.50    50.00  
 7      0.0200  1.20    60.00  
 8      0.0400  3.00    75.00  
 9      0.0500  3.90    78.00  
 10     0.0800  7.10    88.75  
 11     0.1000  9.30    93.00  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.2000  21.80   109.00 
 13     0.4000  53.20   133.00 
 14     0.5000  71.10   142.20 
 15     0.8000  120.60  150.75 
 16     1.0000  139.00  139.00 
 17     2.0000  159.60  79.80  
 18     4.0000  167.90  41.98  
 19     5.0000  170.20  34.04  

 CT Excitation Plot

    1 V

   10 V

 100 V

1000 V

10000 V

2000 V

 .001 A  .01 A  0.1 A  1.0 A   10 A

 EZCT-2000 Software Version: 3.0
 www.vanguard-instruments.com



      FILENAME: PHASE A - CTX.ezct  
          DATE: 11/24/20 13:26:02    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE A - CTX                 

      TEST # 3: X1-X3        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 87.96

 Ikp[Amps]: 1.3742

 Vkp[Volts]: 74.24

 Ikp[Amps]: 1.1066

 Vkp[Volts]: 94.04

 Ikp[Amps]: 1.5664

 NP-RATIO: 100/5.0

 M-RATIO: 20.042

 % ERROR: 0.2100

 Ex V[Volts]: 49.900

 Ex I[Amps]: 0.780

 Winding Res: 116.07 milliohms

 Phase Angle:-0.06°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0176  0.36    20.45  
 2      0.0238  0.60    25.21  
 3      0.0386  1.12    29.02  
 4      0.0496  1.56    31.45  
 5      0.0648  2.20    33.95  
 6      0.0718  2.52    35.10  
 7      0.0890  3.32    37.30  
 8      0.1046  4.00    38.24  
 9      0.1358  5.48    40.35  
 10     0.1626  6.92    42.56  
 11     0.1892  8.36    44.19  
 12     0.2476  11.64   47.01  
 13     0.2846  13.64   47.93  
 14     0.3552  18.00   50.68  
 15     0.4300  23.16   53.86  
 16     0.5274  30.00   56.88  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.6514  39.52   60.67  
 18     0.8012  51.00   63.65  
 19     0.9898  66.20   66.88  
 20     1.2038  80.92   67.22  
 21     1.4782  92.28   62.43  
 22     1.8242  99.20   54.38  
 23     2.2104  103.12  46.65  
 24     2.7232  105.92  38.90  
 25     3.4018  108.24  31.82  
 26     4.0898  109.84  26.86  
 27     5.0474  111.48  22.09  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0010  0.00    0.00   
 2      0.0020  0.00    0.00   
 3      0.0040  0.10    25.00  
 4      0.0050  0.10    20.00  
 5      0.0080  0.20    25.00  
 6      0.0100  0.20    20.00  
 7      0.0200  0.40    20.00  
 8      0.0400  1.20    30.00  
 9      0.0500  1.60    32.00  
 10     0.0800  2.90    36.25  
 11     0.1000  3.80    38.00  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.2000  9.00    45.00  
 13     0.4000  21.10   52.75  
 14     0.5000  28.10   56.20  
 15     0.8000  50.90   63.62  
 16     1.0000  66.90   66.90  
 17     2.0000  101.00  50.50  
 18     4.0000  109.60  27.40  
 19     5.0000  111.40  22.28  
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      FILENAME: PHASE A - CTX.ezct  
          DATE: 11/24/20 13:26:02    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE A - CTX                 

      TEST # 4: X1-X2        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 44.32

 Ikp[Amps]: 2.7110

 Vkp[Volts]: 36.04

 Ikp[Amps]: 2.1208

 Vkp[Volts]: 47.24

 Ikp[Amps]: 3.1254

 NP-RATIO: 50/5.0

 M-RATIO: 10.055

 % ERROR: 0.5510

 Ex V[Volts]: 10.100

 Ex I[Amps]: 0.769

 Winding Res: 87.47 milliohms

 Phase Angle:-0.04°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0492  0.32    6.50   
 2      0.0606  0.40    6.60   
 3      0.0684  0.52    7.60   
 4      0.0910  0.76    8.35   
 5      0.1026  0.84    8.19   
 6      0.1466  1.28    8.73   
 7      0.1588  1.44    9.07   
 8      0.2016  1.92    9.52   
 9      0.2320  2.32    10.00  
 10     0.2964  3.16    10.66  
 11     0.3614  3.92    10.85  
 12     0.4288  4.84    11.29  
 13     0.5404  6.44    11.92  
 14     0.6596  8.24    12.49  
 15     0.7926  10.52   13.27  
 16     0.9874  13.96   14.14  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     1.1998  17.84   14.87  
 18     1.4794  23.28   15.74  
 19     1.8014  30.04   16.68  
 20     2.2170  37.84   17.07  
 21     2.7362  44.64   16.31  
 22     3.3596  48.84   14.54  
 23     4.0898  51.28   12.54  
 24     5.0572  52.96   10.47  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0040  0.00    0.00   
 2      0.0050  0.00    0.00   
 3      0.0080  0.00    0.00   
 4      0.0100  0.10    10.00  
 5      0.0200  0.10    5.00   
 6      0.0400  0.30    7.50   
 7      0.0500  0.30    6.00   
 8      0.0800  0.60    7.50   
 9      0.1000  0.80    8.00   
 10     0.2000  1.90    9.50   
 11     0.4000  4.40    11.00  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.5000  5.90    11.80  
 13     0.8000  10.60   13.25  
 14     1.0000  14.20   14.20  
 15     2.0000  33.80   16.90  
 16     4.0000  51.00   12.75  
 17     5.0000  52.90   10.58  
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      FILENAME: PHASE A - CTX.ezct  
          DATE: 11/24/20 13:26:02    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE A - CTX                 

      TEST # 5: X2-X5        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 131.60

 Ikp[Amps]: 0.9200

 Vkp[Volts]: 109.44

 Ikp[Amps]: 0.7264

 Vkp[Volts]: 140.44

 Ikp[Amps]: 1.0360

 NP-RATIO: 150/5.0

 M-RATIO: 30.041

 % ERROR: 0.1370

 Ex V[Volts]: 91.500

 Ex I[Amps]: 0.612

 Winding Res: 146.41 milliohms

 Phase Angle:0.10°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0106  0.48    45.28  
 2      0.0110  0.52    47.27  
 3      0.0208  1.28    61.54  
 4      0.0262  1.64    62.60  
 5      0.0298  1.96    65.77  
 6      0.0386  2.88    74.61  
 7      0.0508  4.00    78.74  
 8      0.0566  4.60    81.27  
 9      0.0698  5.92    84.81  
 10     0.0850  7.64    89.88  
 11     0.1042  9.72    93.28  
 12     0.1260  12.36   98.10  
 13     0.1564  16.12   103.07 
 14     0.1918  20.96   109.28 
 15     0.2316  26.24   113.30 
 16     0.2878  34.72   120.64 

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.3498  44.64   127.62 
 18     0.4316  58.44   135.40 
 19     0.5264  75.96   144.30 
 20     0.6460  97.28   150.59 
 21     0.8020  120.92  150.77 
 22     1.0004  138.92  138.86 
 23     1.2088  147.84  122.30 
 24     1.4774  153.52  103.91 
 25     1.8112  158.08  87.28  
 26     2.2884  161.60  70.62  
 27     2.7948  164.32  58.79  
 28     3.4114  166.20  48.72  
 29     4.1320  168.36  40.75  
 30     5.0604  170.00  33.59  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0010  0.00    0.00   
 2      0.0020  0.10    50.00  
 3      0.0040  0.20    50.00  
 4      0.0050  0.20    40.00  
 5      0.0080  0.40    50.00  
 6      0.0100  0.40    40.00  
 7      0.0200  1.20    60.00  
 8      0.0400  3.00    75.00  
 9      0.0500  3.90    78.00  
 10     0.0800  7.10    88.75  
 11     0.1000  9.30    93.00  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.2000  22.00   110.00 
 13     0.4000  53.10   132.75 
 14     0.5000  71.10   142.20 
 15     0.8000  120.60  150.75 
 16     1.0000  138.90  138.90 
 17     2.0000  159.50  79.75  
 18     4.0000  168.00  42.00  
 19     5.0000  169.90  33.98  
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      FILENAME: PHASE A - CTX.ezct  
          DATE: 11/24/20 13:26:02    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE A - CTX                 

      TEST # 6: X2-X4        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 88.04

 Ikp[Amps]: 1.3750

 Vkp[Volts]: 73.76

 Ikp[Amps]: 1.1000

 Vkp[Volts]: 93.48

 Ikp[Amps]: 1.5438

 NP-RATIO: 100/5.0

 M-RATIO: 20.050

 % ERROR: 0.2485

 Ex V[Volts]: 50.000

 Ex I[Amps]: 0.781

 Winding Res: 117.74 milliohms

 Phase Angle:0.08°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0146  0.32    21.92  
 2      0.0216  0.56    25.93  
 3      0.0368  1.04    28.26  
 4      0.0496  1.60    32.26  
 5      0.0648  2.20    33.95  
 6      0.0718  2.52    35.10  
 7      0.0882  3.28    37.19  
 8      0.1034  3.92    37.91  
 9      0.1342  5.40    40.24  
 10     0.1606  6.84    42.59  
 11     0.1938  8.52    43.96  
 12     0.2320  10.60   45.69  
 13     0.2866  13.80   48.15  
 14     0.3564  18.12   50.84  
 15     0.4292  22.92   53.40  
 16     0.5256  29.96   57.00  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.6538  39.40   60.26  
 18     0.8008  51.08   63.79  
 19     0.9804  65.52   66.83  
 20     1.1980  80.52   67.21  
 21     1.4654  91.88   62.70  
 22     1.8046  98.92   54.82  
 23     2.2300  103.12  46.24  
 24     2.7914  106.20  38.05  
 25     3.3562  108.12  32.22  
 26     4.1126  109.84  26.71  
 27     5.0572  111.36  22.02  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0010  0.00    0.00   
 2      0.0020  0.00    0.00   
 3      0.0040  0.10    25.00  
 4      0.0050  0.10    20.00  
 5      0.0080  0.20    25.00  
 6      0.0100  0.20    20.00  
 7      0.0200  0.50    25.00  
 8      0.0400  1.20    30.00  
 9      0.0500  1.60    32.00  
 10     0.0800  2.90    36.25  
 11     0.1000  3.80    38.00  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.2000  8.80    44.00  
 13     0.4000  21.00   52.50  
 14     0.5000  28.10   56.20  
 15     0.8000  51.00   63.75  
 16     1.0000  66.90   66.90  
 17     2.0000  100.80  50.40  
 18     4.0000  109.60  27.40  
 19     5.0000  111.30  22.26  
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      FILENAME: PHASE A - CTX.ezct  
          DATE: 11/24/20 13:26:02    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE A - CTX                 

      TEST # 7: X2-X3        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 44.56

 Ikp[Amps]: 2.7248

 Vkp[Volts]: 36.12

 Ikp[Amps]: 2.1294

 Vkp[Volts]: 47.20

 Ikp[Amps]: 3.1010

 NP-RATIO: 50/5.0

 M-RATIO: 10.060

 % ERROR: 0.6010

 Ex V[Volts]: 10.200

 Ex I[Amps]: 0.771

 Winding Res: 88.17 milliohms

 Phase Angle:-0.16°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0516  0.32    6.20   
 2      0.0594  0.40    6.73   
 3      0.0776  0.60    7.73   
 4      0.0952  0.76    7.98   
 5      0.1108  0.92    8.30   
 6      0.1314  1.20    9.13   
 7      0.1678  1.56    9.30   
 8      0.2032  1.96    9.65   
 9      0.2438  2.44    10.01  
 10     0.2990  3.16    10.57  
 11     0.3618  3.96    10.95  
 12     0.4308  4.88    11.33  
 13     0.5404  6.40    11.84  
 14     0.6538  8.16    12.48  
 15     0.7992  10.60   13.26  
 16     0.9778  13.76   14.07  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     1.2162  17.96   14.77  
 18     1.4950  23.60   15.79  
 19     1.8144  30.28   16.69  
 20     2.2234  37.84   17.02  
 21     2.7428  44.80   16.33  
 22     3.3562  48.92   14.58  
 23     4.1288  51.40   12.45  
 24     5.0766  53.04   10.45  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0040  0.00    0.00   
 2      0.0050  0.00    0.00   
 3      0.0080  0.00    0.00   
 4      0.0100  0.10    10.00  
 5      0.0200  0.10    5.00   
 6      0.0400  0.20    5.00   
 7      0.0500  0.30    6.00   
 8      0.0800  0.60    7.50   
 9      0.1000  0.80    8.00   
 10     0.2000  1.90    9.50   
 11     0.4000  4.50    11.25  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.5000  5.80    11.60  
 13     0.8000  10.60   13.25  
 14     1.0000  14.20   14.20  
 15     2.0000  33.70   16.85  
 16     4.0000  51.00   12.75  
 17     5.0000  52.90   10.58  
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      FILENAME: PHASE A - CTX.ezct  
          DATE: 11/24/20 13:26:02    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE A - CTX                 

      TEST # 8: X3-X4        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 44.44

 Ikp[Amps]: 2.7036

 Vkp[Volts]: 36.36

 Ikp[Amps]: 2.1336

 Vkp[Volts]: 47.24

 Ikp[Amps]: 3.1086

 NP-RATIO: 50/5.0

 M-RATIO: 10.058

 % ERROR: 0.5830

 Ex V[Volts]: 10.100

 Ex I[Amps]: 0.768

 Winding Res: 88.92 milliohms

 Phase Angle:-0.08°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0262  0.16    6.11   
 2      0.0484  0.32    6.61   
 3      0.0554  0.36    6.50   
 4      0.0874  0.72    8.24   
 5      0.1150  0.96    8.35   
 6      0.1428  1.28    8.96   
 7      0.1556  1.40    9.00   
 8      0.1958  1.88    9.60   
 9      0.2464  2.48    10.06  
 10     0.2874  3.00    10.44  
 11     0.3572  3.96    11.09  
 12     0.4328  4.92    11.37  
 13     0.5438  6.48    11.92  
 14     0.6612  8.28    12.52  
 15     0.7996  10.64   13.31  
 16     0.9816  13.72   13.98  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     1.1980  17.80   14.86  
 18     1.4708  23.12   15.72  
 19     1.8338  30.72   16.75  
 20     2.2136  37.84   17.09  
 21     2.7168  44.60   16.42  
 22     3.3336  48.80   14.64  
 23     4.1418  51.40   12.41  
 24     5.0052  52.96   10.58  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0040  0.00    0.00   
 2      0.0050  0.00    0.00   
 3      0.0080  0.00    0.00   
 4      0.0100  0.10    10.00  
 5      0.0200  0.10    5.00   
 6      0.0400  0.20    5.00   
 7      0.0500  0.30    6.00   
 8      0.0800  0.60    7.50   
 9      0.1000  0.80    8.00   
 10     0.2000  1.90    9.50   
 11     0.4000  4.50    11.25  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.5000  5.90    11.80  
 13     0.8000  10.60   13.25  
 14     1.0000  14.10   14.10  
 15     2.0000  33.80   16.90  
 16     4.0000  51.00   12.75  
 17     5.0000  53.00   10.60  
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      FILENAME: PHASE A - CTX.ezct  
          DATE: 11/24/20 13:26:02    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE A - CTX                 

      TEST # 9: X4-X5        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 44.40

 Ikp[Amps]: 2.7048

 Vkp[Volts]: 36.08

 Ikp[Amps]: 2.1220

 Vkp[Volts]: 47.20

 Ikp[Amps]: 3.1078

 NP-RATIO: 50/5.0

 M-RATIO: 10.060

 % ERROR: 0.5990

 Ex V[Volts]: 10.100

 Ex I[Amps]: 0.767

 Winding Res: 89.33 milliohms

 Phase Angle:-0.02°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0204  0.12    5.88   
 2      0.0324  0.20    6.17   
 3      0.0538  0.36    6.69   
 4      0.0586  0.40    6.83   
 5      0.0710  0.56    7.89   
 6      0.0940  0.76    8.09   
 7      0.1054  0.88    8.35   
 8      0.1494  1.32    8.84   
 9      0.1618  1.48    9.15   
 10     0.2028  1.92    9.47   
 11     0.2390  2.44    10.21  
 12     0.2866  2.96    10.33  
 13     0.3676  4.00    10.88  
 14     0.4284  4.88    11.39  
 15     0.5376  6.48    12.05  
 16     0.6612  8.28    12.52  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.8004  10.68   13.34  
 18     0.9766  13.68   14.01  
 19     1.2178  18.12   14.88  
 20     1.4922  23.56   15.79  
 21     1.8176  30.48   16.77  
 22     2.2234  37.96   17.07  
 23     2.7070  44.44   16.42  
 24     3.3660  49.00   14.56  
 25     4.1482  51.48   12.41  
 26     5.0150  52.96   10.56  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0040  0.00    0.00   
 2      0.0050  0.00    0.00   
 3      0.0080  0.00    0.00   
 4      0.0100  0.00    0.00   
 5      0.0200  0.10    5.00   
 6      0.0400  0.20    5.00   
 7      0.0500  0.30    6.00   
 8      0.0800  0.60    7.50   
 9      0.1000  0.80    8.00   
 10     0.2000  1.90    9.50   
 11     0.4000  4.50    11.25  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.5000  5.90    11.80  
 13     0.8000  10.70   13.37  
 14     1.0000  14.10   14.10  
 15     2.0000  33.80   16.90  
 16     4.0000  51.00   12.75  
 17     5.0000  52.90   10.58  
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      FILENAME: PHASE A - CTX.ezct  
          DATE: 11/24/20 13:26:02    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE A - CTX                 

                SUMMARY REPORT
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 Test  Tap  IEEE30(V/I)  IEEE45(V/I)  IEC 10/50(V/I)  NP-Ratio  M-Ratio  % Error  Phase Angle  Winding Res

 1  X1-X2  44.32/2.7110  36.04/2.1208  47.24/3.1254  50/5.0  10.055  0.551 % -0.04° [In Ø]  87.47 m-ohms 

 2  X1-X3  87.96/1.3742  74.24/1.1066  94.04/1.5664  100/5.0  20.042  0.210 % -0.06° [In Ø]  116.07 m-ohms 

 3  X1-X4  131.76/0.9198  109.80/0.7284  139.84/1.0186  150/5.0  30.035  0.117 % 0.00° [In Ø]  145.63 m-ohms 

 4  X1-X5  174.44/0.6648  141.68/0.5250  186.36/0.7790  200/5.0  40.045  0.112 % 0.18° [In Ø]  174.35 m-ohms 

 5  X2-X3  44.56/2.7248  36.12/2.1294  47.20/3.1010  50/5.0  10.060  0.601 % -0.16° [In Ø]  88.17 m-ohms 

 6  X2-X4  88.04/1.3750  73.76/1.1000  93.48/1.5438  100/5.0  20.050  0.249 % 0.08° [In Ø]  117.74 m-ohms 

 7  X2-X5  131.60/0.9200  109.44/0.7264  140.44/1.0360  150/5.0  30.041  0.137 % 0.10° [In Ø]  146.41 m-ohms 

 8  X3-X4  44.44/2.7036  36.36/2.1336  47.24/3.1086  50/5.0  10.058  0.583 % -0.08° [In Ø]  88.92 m-ohms 

 10  X4-X5  44.40/2.7048  36.08/2.1220  47.20/3.1078  50/5.0  10.060  0.599 % -0.02° [In Ø]  89.33 m-ohms 
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      FILENAME: PHASE A - CTX.ezct  
          DATE: 11/24/20 13:26:02    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE A - CTX                 

                TEST PLAN    
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 Nameplate Ratio  Ratio
 Test

 Excitation
 Test

 Winding
 Res Test

 Excitation
 Voltage (V)

 Excitation
 Current (A)

 Note

 X1-X5   200/5.0  [X]  [X]  [X]  500.00  5.00
 X1-X4   150/5.0  [X]  [X]  [X]  500.00  5.00
 X1-X3   100/5.0  [X]  [X]  [X]  500.00  5.00
 X1-X2    50/5.0  [X]  [X]  [X]  500.00  5.00
 X2-X5   150/5.0  [X]  [X]  [X]  500.00  5.00
 X2-X4   100/5.0  [X]  [X]  [X]  500.00  5.00
 X2-X3    50/5.0  [X]  [X]  [X]  500.00  5.00
 X3-X4    50/5.0  [X]  [X]  [X]  500.00  5.00
 X4-X5    50/5.0  [X]  [X]  [X]  500.00  5.00

 Burden Test     [ ]
 Insulation Test [ ]

 Classification: C200 for Multi Tap: X1-X5
 IRated: 5.00 Tmeas: 25.00 C Rmeas: 0.1743 Ohm Rct75: 0.2079 Ohm

 Class: C10  Br: 0.09  Bi: 0.04  Btot: 0.30  Vsec: 30.11
 Class: C20  Br: 0.18  Bi: 0.09  Btot: 0.40  Vsec: 39.76
 Class: C50  Br: 0.45  Bi: 0.22  Btot: 0.69  Vsec: 69.31
 Class: C100  Br: 0.50  Bi: 0.87  Btot: 1.12  Vsec: 111.86
 Class: C200  Br: 1.00  Bi: 1.73  Btot: 2.11  Vsec: 211.17
 Class: C400  Br: 2.00  Bi: 3.46  Btot: 4.11  Vsec: 410.79
 Class: C800  Br: 4.00  Bi: 6.93  Btot: 8.11  Vsec: 810.60



      FILENAME: PHASE A - CTY.test  
          DATE: 11/24/20 13:39:18    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE A - CTY                 

      TEST # 1: X1-X5        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 172.20

 Ikp[Amps]: 0.6534

 Vkp[Volts]: 140.40

 Ikp[Amps]: 0.5156

 Vkp[Volts]: 183.64

 Ikp[Amps]: 0.7592

 NP-RATIO: 200/5.0

 M-RATIO: 40.031

 % ERROR: 0.0768

 Ex V[Volts]: 96.600

 Ex I[Amps]: 0.374

 Winding Res: 178.87 milliohms

 Phase Angle:0.14°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0098  0.84    85.71  
 2      0.0114  1.00    87.72  
 3      0.0142  1.48    104.23 
 4      0.0188  2.16    114.89 
 5      0.0200  2.32    116.00 
 6      0.0250  3.16    126.40 
 7      0.0308  4.12    133.77 
 8      0.0394  5.72    145.18 
 9      0.0464  7.04    151.72 
 10     0.0590  9.48    160.68 
 11     0.0690  11.60   168.12 
 12     0.0832  14.56   175.00 
 13     0.1034  18.96   183.37 
 14     0.1284  24.76   192.83 
 15     0.1548  31.48   203.36 
 16     0.1904  40.68   213.66 

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.2356  53.12   225.47 
 18     0.2866  68.32   238.38 
 19     0.3494  88.52   253.35 
 20     0.4352  115.52  265.44 
 21     0.5256  143.52  273.06 
 22     0.6472  170.80  263.91 
 23     0.8242  191.08  231.84 
 24     1.0202  200.80  196.82 
 25     1.2244  206.48  168.64 
 26     1.4704  210.80  143.36 
 27     1.8404  215.40  117.04 
 28     2.2266  218.36  98.07  
 29     2.7558  221.32  80.31  
 30     3.3854  224.32  66.26  
 31     4.1482  226.72  54.66  
 32     5.1480  229.16  44.51  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0010  0.10    100.00 
 2      0.0020  0.20    100.00 
 3      0.0040  0.40    100.00 
 4      0.0050  0.40    80.00  
 5      0.0080  0.70    87.50  
 6      0.0100  0.90    90.00  
 7      0.0200  2.30    115.00 
 8      0.0400  5.80    145.00 
 9      0.0500  7.70    154.00 
 10     0.0800  13.90   173.75 
 11     0.1000  18.20   182.00 

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.2000  43.30   216.50 
 13     0.4000  104.40  261.00 
 14     0.5000  135.60  271.20 
 15     0.8000  188.30  235.38 
 16     1.0000  199.80  199.80 
 17     2.0000  216.60  108.30 
 18     4.0000  226.20  56.55  
 19     5.0000  228.80  45.76  
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      FILENAME: PHASE A - CTY.test  
          DATE: 11/24/20 13:39:18    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE A - CTY                 

      TEST # 2: X1-X4        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 130.64

 Ikp[Amps]: 0.9058

 Vkp[Volts]: 108.64

 Ikp[Amps]: 0.7056

 Vkp[Volts]: 139.20

 Ikp[Amps]: 1.0114

 NP-RATIO: 150/5.0

 M-RATIO: 30.030

 % ERROR: 0.0987

 Ex V[Volts]: 91.000

 Ex I[Amps]: 0.602

 Winding Res: 149.65 milliohms

 Phase Angle:0.10°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0138  0.68    49.28  
 2      0.0204  1.28    62.75  
 3      0.0262  1.72    65.65  
 4      0.0308  2.12    68.83  
 5      0.0442  3.44    77.83  
 6      0.0492  4.00    81.30  
 7      0.0554  4.64    83.75  
 8      0.0680  5.96    87.65  
 9      0.0870  8.12    93.33  
 10     0.1046  10.28   98.28  
 11     0.1302  13.52   103.84 
 12     0.1540  16.36   106.23 
 13     0.1934  21.64   111.89 
 14     0.2324  27.40   117.90 
 15     0.2862  35.52   124.11 
 16     0.3560  47.08   132.25 

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.4348  60.52   139.19 
 18     0.5260  77.28   146.92 
 19     0.6506  99.04   152.23 
 20     0.7976  121.20  151.96 
 21     0.9972  138.64  139.03 
 22     1.2206  147.84  121.12 
 23     1.5394  154.32  100.25 
 24     1.8760  158.08  84.26  
 25     2.2754  161.08  70.79  
 26     2.7720  163.76  59.08  
 27     3.3724  165.92  49.20  
 28     4.0834  167.56  41.03  
 29     5.0052  170.00  33.96  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0010  0.00    0.00   
 2      0.0020  0.10    50.00  
 3      0.0040  0.20    50.00  
 4      0.0050  0.20    40.00  
 5      0.0080  0.40    50.00  
 6      0.0100  0.50    50.00  
 7      0.0200  1.20    60.00  
 8      0.0400  3.00    75.00  
 9      0.0500  4.10    82.00  
 10     0.0800  7.30    91.25  
 11     0.1000  9.70    97.00  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.2000  22.60   113.00 
 13     0.4000  54.60   136.50 
 14     0.5000  72.50   145.00 
 15     0.8000  121.40  151.75 
 16     1.0000  138.80  138.80 
 17     2.0000  159.00  79.50  
 18     4.0000  167.40  41.85  
 19     5.0000  170.00  34.00  
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      FILENAME: PHASE A - CTY.test  
          DATE: 11/24/20 13:39:18    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE A - CTY                 

      TEST # 3: X1-X3        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 87.52

 Ikp[Amps]: 1.3604

 Vkp[Volts]: 72.28

 Ikp[Amps]: 1.0550

 Vkp[Volts]: 93.48

 Ikp[Amps]: 1.5462

 NP-RATIO: 100/5.0

 M-RATIO: 20.052

 % ERROR: 0.2625

 Ex V[Volts]: 50.200

 Ex I[Amps]: 0.772

 Winding Res: 123.15 milliohms

 Phase Angle:-0.04°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0192  0.44    22.92  
 2      0.0294  0.88    29.93  
 3      0.0390  1.16    29.74  
 4      0.0454  1.40    30.84  
 5      0.0668  2.36    35.33  
 6      0.0750  2.72    36.27  
 7      0.0932  3.72    39.91  
 8      0.1034  4.04    39.07  
 9      0.1264  5.32    42.09  
 10     0.1576  6.84    43.40  
 11     0.1908  8.64    45.28  
 12     0.2492  12.00   48.15  
 13     0.2866  14.20   49.55  
 14     0.3506  18.36   52.37  
 15     0.4394  24.52   55.80  
 16     0.5282  30.76   58.24  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.6530  40.20   61.56  
 18     0.7922  51.56   65.08  
 19     0.9738  65.88   67.65  
 20     1.1976  80.92   67.57  
 21     1.4724  92.04   62.51  
 22     1.8242  98.92   54.23  
 23     2.2170  102.68  46.31  
 24     2.7168  105.40  38.80  
 25     3.3952  107.68  31.72  
 26     4.1516  109.44  26.36  
 27     5.0182  110.92  22.10  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0010  0.00    0.00   
 2      0.0020  0.00    0.00   
 3      0.0040  0.10    25.00  
 4      0.0050  0.10    20.00  
 5      0.0080  0.20    25.00  
 6      0.0100  0.20    20.00  
 7      0.0200  0.50    25.00  
 8      0.0400  1.20    30.00  
 9      0.0500  1.60    32.00  
 10     0.0800  3.00    37.50  
 11     0.1000  3.90    39.00  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.2000  9.20    46.00  
 13     0.4000  21.80   54.50  
 14     0.5000  28.80   57.60  
 15     0.8000  52.20   65.25  
 16     1.0000  67.60   67.60  
 17     2.0000  100.60  50.30  
 18     4.0000  109.10  27.27  
 19     5.0000  110.90  22.18  
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      FILENAME: PHASE A - CTY.test  
          DATE: 11/24/20 13:39:18    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE A - CTY                 

      TEST # 4: X1-X2        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 44.08

 Ikp[Amps]: 2.6812

 Vkp[Volts]: 35.76

 Ikp[Amps]: 2.0908

 Vkp[Volts]: 46.80

 Ikp[Amps]: 3.0590

 NP-RATIO: 50/5.0

 M-RATIO: 10.057

 % ERROR: 0.5660

 Ex V[Volts]: 10.600

 Ex I[Amps]: 0.777

 Winding Res: 91.99 milliohms

 Phase Angle:-0.14°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0430  0.32    7.44   
 2      0.0550  0.36    6.55   
 3      0.0620  0.44    7.10   
 4      0.0836  0.72    8.61   
 5      0.1140  0.96    8.42   
 6      0.1388  1.32    9.51   
 7      0.1688  1.60    9.48   
 8      0.1950  1.96    10.05  
 9      0.2472  2.56    10.36  
 10     0.2904  3.16    10.88  
 11     0.3588  4.08    11.37  
 12     0.4332  5.08    11.73  
 13     0.5322  6.60    12.40  
 14     0.6554  8.44    12.88  
 15     0.8104  10.96   13.52  
 16     1.0034  14.52   14.47  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     1.2038  18.36   15.25  
 18     1.4828  23.80   16.05  
 19     1.8144  30.72   16.93  
 20     2.2266  38.24   17.17  
 21     2.7168  44.52   16.39  
 22     3.3400  48.72   14.59  
 23     4.1646  51.20   12.29  
 24     5.0572  52.76   10.43  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0040  0.00    0.00   
 2      0.0050  0.00    0.00   
 3      0.0080  0.00    0.00   
 4      0.0100  0.10    10.00  
 5      0.0200  0.20    10.00  
 6      0.0400  0.30    7.50   
 7      0.0500  0.40    8.00   
 8      0.0800  0.70    8.75   
 9      0.1000  0.80    8.00   
 10     0.2000  2.00    10.00  
 11     0.4000  4.60    11.50  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.5000  6.10    12.20  
 13     0.8000  10.80   13.50  
 14     1.0000  14.40   14.40  
 15     2.0000  34.10   17.05  
 16     4.0000  50.70   12.68  
 17     5.0000  52.70   10.54  
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      FILENAME: PHASE A - CTY.test  
          DATE: 11/24/20 13:39:18    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE A - CTY                 

      TEST # 5: X2-X5        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 131.00

 Ikp[Amps]: 0.9078

 Vkp[Volts]: 105.60

 Ikp[Amps]: 0.6870

 Vkp[Volts]: 139.32

 Ikp[Amps]: 1.0130

 NP-RATIO: 150/5.0

 M-RATIO: 30.030

 % ERROR: 0.1000

 Ex V[Volts]: 91.000

 Ex I[Amps]: 0.601

 Winding Res: 150.43 milliohms

 Phase Angle:0.16°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0118  0.56    47.46  
 2      0.0172  0.96    55.81  
 3      0.0254  1.64    64.57  
 4      0.0298  2.08    69.80  
 5      0.0426  3.32    77.93  
 6      0.0472  3.80    80.51  
 7      0.0590  5.12    86.78  
 8      0.0694  6.16    88.76  
 9      0.0854  7.92    92.74  
 10     0.1038  10.12   97.50  
 11     0.1288  13.36   103.73 
 12     0.1572  16.84   107.12 
 13     0.1934  21.64   111.89 
 14     0.2340  27.60   117.95 
 15     0.2862  35.48   123.97 
 16     0.3572  47.04   131.69 

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.4296  59.80   139.20 
 18     0.5310  78.24   147.34 
 19     0.6472  98.64   152.41 
 20     0.8066  122.28  151.60 
 21     0.9968  138.64  139.09 
 22     1.2162  147.84  121.56 
 23     1.5254  154.04  100.98 
 24     1.8664  157.84  84.57  
 25     2.2688  161.08  71.00  
 26     2.7622  163.52  59.20  
 27     3.3530  165.92  49.48  
 28     4.1840  167.84  40.11  
 29     5.1156  170.00  33.23  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0010  0.00    0.00   
 2      0.0020  0.10    50.00  
 3      0.0040  0.20    50.00  
 4      0.0050  0.20    40.00  
 5      0.0080  0.40    50.00  
 6      0.0100  0.50    50.00  
 7      0.0200  1.20    60.00  
 8      0.0400  3.10    77.50  
 9      0.0500  4.10    82.00  
 10     0.0800  7.30    91.25  
 11     0.1000  9.70    97.00  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.2000  22.60   113.00 
 13     0.4000  54.60   136.50 
 14     0.5000  72.60   145.20 
 15     0.8000  121.30  151.63 
 16     1.0000  138.80  138.80 
 17     2.0000  158.90  79.45  
 18     4.0000  167.40  41.85  
 19     5.0000  169.70  33.94  
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      FILENAME: PHASE A - CTY.test  
          DATE: 11/24/20 13:39:18    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE A - CTY                 

      TEST # 6: X2-X4        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 87.48

 Ikp[Amps]: 1.3654

 Vkp[Volts]: 74.08

 Ikp[Amps]: 1.0970

 Vkp[Volts]: 93.60

 Ikp[Amps]: 1.5474

 NP-RATIO: 100/5.0

 M-RATIO: 20.053

 % ERROR: 0.2645

 Ex V[Volts]: 50.200

 Ex I[Amps]: 0.772

 Winding Res: 121.26 milliohms

 Phase Angle:-0.04°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0336  1.00    29.76  
 2      0.0398  1.20    30.15  
 3      0.0464  1.44    31.03  
 4      0.0586  2.08    35.49  
 5      0.0680  2.44    35.88  
 6      0.0968  3.84    39.67  
 7      0.1038  4.12    39.69  
 8      0.1276  5.36    42.01  
 9      0.1584  6.92    43.69  
 10     0.1922  8.72    45.37  
 11     0.2484  11.96   48.15  
 12     0.2854  14.12   49.47  
 13     0.3528  18.44   52.27  
 14     0.4418  24.68   55.86  
 15     0.5260  30.60   58.17  
 16     0.6510  40.08   61.57  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.7988  51.88   64.95  
 18     0.9922  66.96   67.49  
 19     1.1960  80.80   67.56  
 20     1.4934  92.56   61.98  
 21     1.8080  98.76   54.62  
 22     2.2364  102.84  45.98  
 23     2.7526  105.68  38.39  
 24     3.3206  107.56  32.39  
 25     4.0898  109.44  26.76  
 26     5.0312  111.08  22.08  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0010  0.00    0.00   
 2      0.0020  0.10    50.00  
 3      0.0040  0.10    25.00  
 4      0.0050  0.20    40.00  
 5      0.0080  0.20    25.00  
 6      0.0100  0.30    30.00  
 7      0.0200  0.60    30.00  
 8      0.0400  1.20    30.00  
 9      0.0500  1.60    32.00  
 10     0.0800  3.00    37.50  
 11     0.1000  4.00    40.00  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.2000  9.20    46.00  
 13     0.4000  21.80   54.50  
 14     0.5000  28.80   57.60  
 15     0.8000  52.00   65.00  
 16     1.0000  67.50   67.50  
 17     2.0000  100.60  50.30  
 18     4.0000  109.20  27.30  
 19     5.0000  111.00  22.20  
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      FILENAME: PHASE A - CTY.test  
          DATE: 11/24/20 13:39:18    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE A - CTY                 

      TEST # 7: X2-X3        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 44.04

 Ikp[Amps]: 2.6766

 Vkp[Volts]: 35.64

 Ikp[Amps]: 2.0812

 Vkp[Volts]: 47.08

 Ikp[Amps]: 3.0938

 NP-RATIO: 50/5.0

 M-RATIO: 10.059

 % ERROR: 0.5860

 Ex V[Volts]: 10.500

 Ex I[Amps]: 0.775

 Winding Res: 94.69 milliohms

 Phase Angle:-0.20°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0516  0.36    6.98   
 2      0.0570  0.40    7.02   
 3      0.0684  0.56    8.19   
 4      0.0914  0.76    8.32   
 5      0.1026  0.88    8.58   
 6      0.1436  1.32    9.19   
 7      0.1548  1.48    9.56   
 8      0.1978  1.96    9.91   
 9      0.2438  2.56    10.50  
 10     0.2908  3.16    10.87  
 11     0.3552  4.00    11.26  
 12     0.4422  5.32    12.03  
 13     0.5310  6.60    12.43  
 14     0.6518  8.36    12.83  
 15     0.8054  10.92   13.56  
 16     1.0062  14.52   14.43  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     1.1980  18.16   15.16  
 18     1.4810  23.80   16.07  
 19     1.8046  30.56   16.93  
 20     2.2170  38.12   17.19  
 21     2.7362  44.80   16.37  
 22     3.3596  48.80   14.53  
 23     4.1288  51.20   12.40  
 24     5.0118  52.76   10.53  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0040  0.00    0.00   
 2      0.0050  0.00    0.00   
 3      0.0080  0.00    0.00   
 4      0.0100  0.10    10.00  
 5      0.0200  0.10    5.00   
 6      0.0400  0.30    7.50   
 7      0.0500  0.40    8.00   
 8      0.0800  0.70    8.75   
 9      0.1000  0.80    8.00   
 10     0.2000  2.00    10.00  
 11     0.4000  4.70    11.75  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.5000  6.20    12.40  
 13     0.8000  10.80   13.50  
 14     1.0000  14.40   14.40  
 15     2.0000  34.20   17.10  
 16     4.0000  50.80   12.70  
 17     5.0000  52.70   10.54  
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      FILENAME: PHASE A - CTY.test  
          DATE: 11/24/20 13:39:18    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE A - CTY                 

      TEST # 8: X3-X4        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 43.92

 Ikp[Amps]: 2.6648

 Vkp[Volts]: 35.76

 Ikp[Amps]: 2.0838

 Vkp[Volts]: 46.96

 Ikp[Amps]: 3.0814

 NP-RATIO: 50/5.0

 M-RATIO: 10.060

 % ERROR: 0.6010

 Ex V[Volts]: 10.500

 Ex I[Amps]: 0.774

 Winding Res: 95.20 milliohms

 Phase Angle:-0.32°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0230  0.12    5.22   
 2      0.0434  0.32    7.37   
 3      0.0558  0.40    7.17   
 4      0.0812  0.68    8.37   
 5      0.0984  0.80    8.13   
 6      0.1128  0.96    8.51   
 7      0.1346  1.28    9.51   
 8      0.1662  1.60    9.63   
 9      0.2024  2.04    10.08  
 10     0.2390  2.48    10.38  
 11     0.3022  3.32    10.99  
 12     0.3618  4.08    11.28  
 13     0.4578  5.48    11.97  
 14     0.5412  6.68    12.34  
 15     0.6506  8.40    12.91  
 16     0.8004  10.88   13.59  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     1.0120  14.64   14.47  
 18     1.2050  18.28   15.17  
 19     1.4856  23.88   16.07  
 20     1.8112  30.76   16.98  
 21     2.2202  38.24   17.22  
 22     2.7104  44.52   16.43  
 23     3.3562  48.80   14.54  
 24     4.1354  51.28   12.40  
 25     5.0052  52.68   10.53  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0040  0.00    0.00   
 2      0.0050  0.00    0.00   
 3      0.0080  0.00    0.00   
 4      0.0100  0.00    0.00   
 5      0.0200  0.10    5.00   
 6      0.0400  0.30    7.50   
 7      0.0500  0.40    8.00   
 8      0.0800  0.70    8.75   
 9      0.1000  0.80    8.00   
 10     0.2000  2.00    10.00  
 11     0.4000  4.60    11.50  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.5000  6.10    12.20  
 13     0.8000  10.90   13.63  
 14     1.0000  14.40   14.40  
 15     2.0000  34.20   17.10  
 16     4.0000  50.80   12.70  
 17     5.0000  52.70   10.54  
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      FILENAME: PHASE A - CTY.test  
          DATE: 11/24/20 13:39:18    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE A - CTY                 

      TEST # 9: X4-X5        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 44.04

 Ikp[Amps]: 2.6720

 Vkp[Volts]: 36.00

 Ikp[Amps]: 2.0982

 Vkp[Volts]: 47.08

 Ikp[Amps]: 3.0876

 NP-RATIO: 50/5.0

 M-RATIO: 10.058

 % ERROR: 0.5800

 Ex V[Volts]: 10.500

 Ex I[Amps]: 0.772

 Winding Res: 93.48 milliohms

 Phase Angle:-0.08°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0238  0.12    5.04   
 2      0.0312  0.20    6.41   
 3      0.0528  0.36    6.82   
 4      0.0578  0.40    6.92   
 5      0.0694  0.56    8.07   
 6      0.0932  0.76    8.15   
 7      0.1034  0.88    8.51   
 8      0.1432  1.32    9.22   
 9      0.1552  1.48    9.54   
 10     0.1966  1.96    9.97   
 11     0.2508  2.64    10.53  
 12     0.2894  3.16    10.92  
 13     0.3580  4.04    11.28  
 14     0.4288  5.00    11.66  
 15     0.5260  6.48    12.32  
 16     0.6748  8.88    13.16  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.7988  10.76   13.47  
 18     0.9948  14.32   14.39  
 19     1.1944  18.04   15.10  
 20     1.4670  23.52   16.03  
 21     1.8338  31.08   16.95  
 22     2.2040  37.96   17.22  
 23     2.7298  44.80   16.41  
 24     3.3432  48.72   14.57  
 25     4.1094  51.20   12.46  
 26     5.0604  52.84   10.44  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0040  0.00    0.00   
 2      0.0050  0.00    0.00   
 3      0.0080  0.00    0.00   
 4      0.0100  0.00    0.00   
 5      0.0200  0.10    5.00   
 6      0.0400  0.30    7.50   
 7      0.0500  0.30    6.00   
 8      0.0800  0.60    7.50   
 9      0.1000  0.80    8.00   
 10     0.2000  2.00    10.00  
 11     0.4000  4.60    11.50  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.5000  6.10    12.20  
 13     0.8000  10.80   13.50  
 14     1.0000  14.40   14.40  
 15     2.0000  34.20   17.10  
 16     4.0000  50.80   12.70  
 17     5.0000  52.70   10.54  
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      FILENAME: PHASE A - CTY.test  
          DATE: 11/24/20 13:39:18    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE A - CTY                 

                SUMMARY REPORT
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 Test  Tap  IEEE30(V/I)  IEEE45(V/I)  IEC 10/50(V/I)  NP-Ratio  M-Ratio  % Error  Phase Angle  Winding Res

 1  X1-X2  44.08/2.6812  35.76/2.0908  46.80/3.0590  50/5.0  10.057  0.566 % -0.14° [In Ø]  91.99 m-ohms 

 2  X1-X3  87.52/1.3604  72.28/1.0550  93.48/1.5462  100/5.0  20.052  0.262 % -0.04° [In Ø]  123.15 m-ohms 

 3  X1-X4  130.64/0.9058  108.64/0.7056  139.20/1.0114  150/5.0  30.030  0.099 % 0.10° [In Ø]  149.65 m-ohms 

 4  X1-X5  172.20/0.6534  140.40/0.5156  183.64/0.7592  200/5.0  40.031  0.077 % 0.14° [In Ø]  178.87 m-ohms 

 5  X2-X3  44.04/2.6766  35.64/2.0812  47.08/3.0938  50/5.0  10.059  0.586 % -0.20° [In Ø]  94.69 m-ohms 

 6  X2-X4  87.48/1.3654  74.08/1.0970  93.60/1.5474  100/5.0  20.053  0.265 % -0.04° [In Ø]  121.26 m-ohms 

 7  X2-X5  131.00/0.9078  105.60/0.6870  139.32/1.0130  150/5.0  30.030  0.100 % 0.16° [In Ø]  150.43 m-ohms 

 8  X3-X4  43.92/2.6648  35.76/2.0838  46.96/3.0814  50/5.0  10.060  0.601 % -0.32° [In Ø]  95.20 m-ohms 

 10  X4-X5  44.04/2.6720  36.00/2.0982  47.08/3.0876  50/5.0  10.058  0.580 % -0.08° [In Ø]  93.48 m-ohms 
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      FILENAME: PHASE A - CTY.test  
          DATE: 11/24/20 13:39:18    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE A - CTY                 

                TEST PLAN    
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 Nameplate Ratio  Ratio
 Test

 Excitation
 Test

 Winding
 Res Test

 Excitation
 Voltage (V)

 Excitation
 Current (A)

 Note

 X1-X5   200/5.0  [X]  [X]  [X]  500.00  5.00
 X1-X4   150/5.0  [X]  [X]  [X]  500.00  5.00
 X1-X3   100/5.0  [X]  [X]  [X]  500.00  5.00
 X1-X2    50/5.0  [X]  [X]  [X]  500.00  5.00
 X2-X5   150/5.0  [X]  [X]  [X]  500.00  5.00
 X2-X4   100/5.0  [X]  [X]  [X]  500.00  5.00
 X2-X3    50/5.0  [X]  [X]  [X]  500.00  5.00
 X3-X4    50/5.0  [X]  [X]  [X]  500.00  5.00
 X4-X5    50/5.0  [X]  [X]  [X]  500.00  5.00

 Burden Test     [ ]
 Insulation Test [ ]

 Classification: C200 for Multi Tap: X1-X5
 IRated: 5.00 Tmeas: 25.00 C Rmeas: 0.1789 Ohm Rct75: 0.2133 Ohm

 Class: C10  Br: 0.09  Bi: 0.04  Btot: 0.31  Vsec: 30.64
 Class: C20  Br: 0.18  Bi: 0.09  Btot: 0.40  Vsec: 40.29
 Class: C50  Br: 0.45  Bi: 0.22  Btot: 0.70  Vsec: 69.82
 Class: C100  Br: 0.50  Bi: 0.87  Btot: 1.12  Vsec: 112.20
 Class: C200  Br: 1.00  Bi: 1.73  Btot: 2.11  Vsec: 211.48
 Class: C400  Br: 2.00  Bi: 3.46  Btot: 4.11  Vsec: 411.08
 Class: C800  Br: 4.00  Bi: 6.93  Btot: 8.11  Vsec: 810.88



      FILENAME: PHASE A - CTX (SECONDARY).ezct
          DATE: 11/24/20 15:13:58    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE A - CTX (SECON          

      TEST # 1: X1-X5        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 190.08

 Ikp[Amps]: 0.0286

 Vkp[Volts]: 151.68

 Ikp[Amps]: 0.0214

 Vkp[Volts]: 205.84

 Ikp[Amps]: 0.0340

 NP-RATIO: 4000/5.0

 M-RATIO: 800.789

 % ERROR: 0.0987

 Ex V[Volts]: 98.000

 Ex I[Amps]: 0.015

 Winding Res: 626.46 milliohms

 Phase Angle:0.00°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0090  46.84   5204.44
 2      0.0110  62.36   5669.09
 3      0.0134  82.96   6191.04
 4      0.0164  107.44  6551.22
 5      0.0200  139.72  6986.00
 6      0.0246  170.80  6943.09
 7      0.0298  195.40  6557.05
 8      0.0368  212.68  5779.35
 9      0.0460  224.56  4881.74
 10     0.0582  233.76  4016.49
 11     0.0804  242.96  3021.89
 12     0.0964  246.48  2556.85
 13     0.1190  250.52  2105.21
 14     0.1522  254.04  1669.12
 15     0.1926  257.00  1334.37
 16     0.2484  260.00  1046.70

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.3150  262.40  833.02 
 18     0.3818  264.56  692.93 
 19     0.4792  267.00  557.18 
 20     0.5696  268.64  471.63 
 21     0.6732  270.52  401.84 
 22     0.8776  273.24  311.35 
 23     0.9726  274.04  281.76 
 24     1.2268  276.72  225.56 
 25     1.4724  278.36  189.05 
 26     1.8858  281.08  149.05 
 27     2.2072  282.16  127.84 
 28     2.7688  284.32  102.69 
 29     3.3562  285.92  85.19  
 30     4.0898  287.56  70.31  
 31     5.1772  289.72  55.96  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0010  5.20    5200.00
 2      0.0020  10.40   5200.00
 3      0.0040  20.80   5200.00
 4      0.0050  26.00   5200.00
 5      0.0080  41.60   5200.00
 6      0.0100  54.60   5460.00
 7      0.0200  139.70  6985.00
 8      0.0400  216.80  5420.00
 9      0.0500  227.60  4552.00
 10     0.0800  242.80  3035.00
 11     0.1000  247.10  2471.00

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.2000  257.40  1287.00
 13     0.4000  265.00  662.50 
 14     0.5000  267.40  534.80 
 15     0.8000  272.20  340.25 
 16     1.0000  274.30  274.30 
 17     2.0000  281.50  140.75 
 18     4.0000  287.40  71.85  
 19     5.0000  289.40  57.88  
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      FILENAME: PHASE A - CTX (SECONDARY).ezct
          DATE: 11/24/20 15:13:58    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE A - CTX (SECON          

      TEST # 2: X1-X4        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 142.12

 Ikp[Amps]: 0.0378

 Vkp[Volts]: 114.24

 Ikp[Amps]: 0.0288

 Vkp[Volts]: 157.32

 Ikp[Amps]: 0.0476

 NP-RATIO: 3000/5.0

 M-RATIO: 600.595

 % ERROR: 0.0992

 Ex V[Volts]: 96.000

 Ex I[Amps]: 0.025

 Winding Res: 466.08 milliohms

 Phase Angle:0.04°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0090  24.12   2680.00
 2      0.0110  31.32   2847.27
 3      0.0134  42.24   3152.24
 4      0.0164  54.80   3341.46
 5      0.0200  73.12   3656.00
 6      0.0246  94.84   3855.28
 7      0.0298  118.52  3977.18
 8      0.0382  143.52  3757.07
 9      0.0460  155.68  3384.35
 10     0.0558  164.84  2954.12
 11     0.0680  171.88  2527.65
 12     0.0870  178.36  2050.11
 13     0.1034  181.32  1753.58
 14     0.1350  185.68  1375.41
 15     0.1712  188.64  1101.87
 16     0.1966  190.24  967.65 

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.2632  192.96  733.13 
 18     0.2948  194.04  658.21 
 19     0.3740  196.20  524.60 
 20     0.4284  197.28  460.50 
 21     0.5286  199.16  376.77 
 22     0.6884  201.32  292.45 
 23     0.8038  202.68  252.15 
 24     1.0486  204.84  195.35 
 25     1.2744  206.20  161.80 
 26     1.6230  208.08  128.21 
 27     1.8404  208.92  113.52 
 28     2.2884  210.80  92.12  
 29     2.7362  211.88  77.44  
 30     3.3692  213.48  63.36  
 31     4.1872  214.56  51.24  
 32     5.1092  215.92  42.26  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0010  2.70    2700.00
 2      0.0020  5.40    2700.00
 3      0.0040  10.70   2675.00
 4      0.0050  13.40   2680.00
 5      0.0080  21.40   2675.00
 6      0.0100  27.70   2770.00
 7      0.0200  73.10   3655.00
 8      0.0400  146.30  3657.50
 9      0.0500  159.40  3188.00
 10     0.0800  176.00  2200.00
 11     0.1000  180.70  1807.00

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.2000  190.40  952.00 
 13     0.4000  196.70  491.75 
 14     0.5000  198.60  397.20 
 15     0.8000  202.60  253.25 
 16     1.0000  204.40  204.40 
 17     2.0000  209.60  104.80 
 18     4.0000  214.30  53.58  
 19     5.0000  215.80  43.16  
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      FILENAME: PHASE A - CTX (SECONDARY).ezct
          DATE: 11/24/20 15:13:58    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE A - CTX (SECON          

      TEST # 3: X1-X3        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 94.08

 Ikp[Amps]: 0.0558

 Vkp[Volts]: 75.28

 Ikp[Amps]: 0.0428

 Vkp[Volts]: 104.52

 Ikp[Amps]: 0.0706

 NP-RATIO: 2000/5.0

 M-RATIO: 400.568

 % ERROR: 0.1421

 Ex V[Volts]: 64.800

 Ex I[Amps]: 0.037

 Winding Res: 346.88 milliohms

 Phase Angle:-0.02°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0094  9.88    1051.06
 2      0.0110  12.32   1120.00
 3      0.0134  16.68   1244.78
 4      0.0164  21.08   1285.37
 5      0.0200  28.16   1408.00
 6      0.0250  38.36   1534.40
 7      0.0298  48.32   1621.48
 8      0.0368  63.64   1729.35
 9      0.0450  79.32   1762.67
 10     0.0554  93.64   1690.25
 11     0.0694  104.04  1499.14
 12     0.0866  110.52  1276.21
 13     0.1058  115.28  1089.60
 14     0.1314  118.92  905.02 
 15     0.1606  121.36  755.67 
 16     0.1938  123.36  636.53 

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.2652  126.20  475.87 
 18     0.2960  126.88  428.65 
 19     0.4028  129.04  320.36 
 20     0.5100  130.68  256.24 
 21     0.5548  131.08  236.27 
 22     0.6958  132.44  190.34 
 23     0.8140  133.52  164.03 
 24     1.0202  134.72  132.05 
 25     1.1988  135.52  113.05 
 26     1.5192  136.88  90.10  
 27     1.8014  137.68  76.43  
 28     2.2818  138.92  60.88  
 29     2.7070  139.72  51.61  
 30     3.3270  140.80  42.32  
 31     4.1126  141.88  34.50  
 32     5.0734  142.96  28.18  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0010  1.00    1000.00
 2      0.0020  2.10    1050.00
 3      0.0040  4.20    1050.00
 4      0.0050  5.20    1040.00
 5      0.0080  8.40    1050.00
 6      0.0100  10.80   1080.00
 7      0.0200  28.20   1410.00
 8      0.0400  69.80   1745.00
 9      0.0500  86.20   1724.00
 10     0.0800  108.00  1350.00
 11     0.1000  113.80  1138.00

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.2000  123.60  618.00 
 13     0.4000  129.00  322.50 
 14     0.5000  130.50  261.00 
 15     0.8000  133.40  166.75 
 16     1.0000  134.60  134.60 
 17     2.0000  138.20  69.10  
 18     4.0000  141.70  35.42  
 19     5.0000  142.90  28.58  
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      FILENAME: PHASE A - CTX (SECONDARY).ezct
          DATE: 11/24/20 15:13:58    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE A - CTX (SECON          

      TEST # 4: X1-X2        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 23.56

 Ikp[Amps]: 0.2246

 Vkp[Volts]: 19.44

 Ikp[Amps]: 0.1768

 Vkp[Volts]: 25.96

 Ikp[Amps]: 0.2778

 NP-RATIO: 500/5.0

 M-RATIO: 100.218

 % ERROR: 0.2184

 Ex V[Volts]: 16.400

 Ex I[Amps]: 0.150

 Winding Res: 145.79 milliohms

 Phase Angle:-0.08°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0106  0.56    52.83  
 2      0.0122  0.68    55.74  
 3      0.0196  1.20    61.22  
 4      0.0246  1.60    65.04  
 5      0.0302  2.08    68.87  
 6      0.0368  2.72    73.91  
 7      0.0488  3.80    77.87  
 8      0.0612  5.20    84.97  
 9      0.0690  5.96    86.38  
 10     0.0836  7.80    93.30  
 11     0.1034  10.28   99.42  
 12     0.1314  13.88   105.63 
 13     0.1548  16.84   108.79 
 14     0.1888  20.84   110.38 
 15     0.2320  24.12   103.97 
 16     0.2850  26.28   92.21  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.3552  27.92   78.60  
 18     0.4378  28.96   66.15  
 19     0.5368  29.88   55.66  
 20     0.6460  30.52   47.24  
 21     0.7968  31.12   39.06  
 22     0.9734  31.60   32.46  
 23     1.2014  32.04   26.67  
 24     1.4770  32.48   21.99  
 25     1.8664  32.88   17.62  
 26     2.2428  33.12   14.77  
 27     2.7070  33.40   12.34  
 28     3.3400  33.68   10.08  
 29     4.1126  33.88   8.24   
 30     5.0506  34.04   6.74   

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0010  0.00    0.00   
 2      0.0020  0.10    50.00  
 3      0.0040  0.20    50.00  
 4      0.0050  0.30    60.00  
 5      0.0080  0.40    50.00  
 6      0.0100  0.50    50.00  
 7      0.0200  1.20    60.00  
 8      0.0400  3.00    75.00  
 9      0.0500  3.90    78.00  
 10     0.0800  7.40    92.50  
 11     0.1000  9.80    98.00  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.2000  21.70   108.50 
 13     0.4000  28.50   71.25  
 14     0.5000  29.50   59.00  
 15     0.8000  31.10   38.88  
 16     1.0000  31.60   31.60  
 17     2.0000  33.00   16.50  
 18     4.0000  33.80   8.45   
 19     5.0000  34.00   6.80   
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      FILENAME: PHASE A - CTX (SECONDARY).ezct
          DATE: 11/24/20 15:13:58    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE A - CTX (SECON          

      TEST # 5: X2-X5        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 167.16

 Ikp[Amps]: 0.0318

 Vkp[Volts]: 134.36

 Ikp[Amps]: 0.0250

 Vkp[Volts]: 180.80

 Ikp[Amps]: 0.0394

 NP-RATIO: 3500/5.0

 M-RATIO: 700.743

 % ERROR: 0.1061

 Ex V[Volts]: 97.600

 Ex I[Amps]: 0.019

 Winding Res: 589.59 milliohms

 Phase Angle:0.06°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0090  33.48   3720.00
 2      0.0110  45.40   4127.27
 3      0.0134  61.56   4594.03
 4      0.0164  78.12   4763.41
 5      0.0200  104.44  5222.00
 6      0.0246  131.88  5360.98
 7      0.0298  157.28  5277.85
 8      0.0368  176.76  4803.26
 9      0.0468  191.32  4088.03
 10     0.0590  201.08  3408.14
 11     0.0722  207.00  2867.04
 12     0.0878  211.60  2410.02
 13     0.1088  215.40  1979.78
 14     0.1280  218.36  1705.94
 15     0.1560  220.80  1415.38
 16     0.2082  224.32  1077.43

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.2738  227.28  830.09 
 18     0.3490  229.72  658.22 
 19     0.4352  231.60  532.17 
 20     0.6254  235.12  375.95 
 21     0.7266  236.48  325.46 
 22     0.8448  237.84  281.53 
 23     1.0522  240.00  228.09 
 24     1.3070  241.88  185.07 
 25     1.6326  243.76  149.31 
 26     1.8632  244.84  131.41 
 27     2.2980  246.48  107.26 
 28     2.7428  248.08  90.45  
 29     3.3692  249.44  74.04  
 30     4.1288  251.08  60.81  
 31     5.1156  252.68  49.39  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0010  3.70    3700.00
 2      0.0020  7.40    3700.00
 3      0.0040  14.90   3725.00
 4      0.0050  18.60   3720.00
 5      0.0080  29.80   3725.00
 6      0.0100  39.40   3940.00
 7      0.0200  104.40  5220.00
 8      0.0400  181.40  4535.00
 9      0.0500  193.90  3878.00
 10     0.0800  209.30  2616.25
 11     0.1000  213.80  2138.00

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.2000  223.80  1119.00
 13     0.4000  230.80  577.00 
 14     0.5000  232.80  465.60 
 15     0.8000  237.30  296.63 
 16     1.0000  239.40  239.40 
 17     2.0000  245.40  122.70 
 18     4.0000  250.80  62.70  
 19     5.0000  252.50  50.50  
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      FILENAME: PHASE A - CTX (SECONDARY).ezct
          DATE: 11/24/20 15:13:58    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE A - CTX (SECON          

      TEST # 6: X2-X4        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 117.12

 Ikp[Amps]: 0.0444

 Vkp[Volts]: 95.84

 Ikp[Amps]: 0.0350

 Vkp[Volts]: 130.28

 Ikp[Amps]: 0.0562

 NP-RATIO: 2500/5.0

 M-RATIO: 500.485

 % ERROR: 0.0969

 Ex V[Volts]: 79.000

 Ex I[Amps]: 0.029

 Winding Res: 429.07 milliohms

 Phase Angle:-0.02°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0090  15.44   1715.56
 2      0.0110  20.80   1890.91
 3      0.0134  27.28   2035.82
 4      0.0164  36.56   2229.27
 5      0.0200  47.16   2358.00
 6      0.0250  63.76   2550.40
 7      0.0298  80.00   2684.56
 8      0.0368  100.92  2742.39
 9      0.0450  118.36  2630.22
 10     0.0570  131.08  2299.65
 11     0.0690  138.64  2009.28
 12     0.0894  145.68  1629.53
 13     0.1096  149.44  1363.50
 14     0.1268  151.60  1195.58
 15     0.1592  154.60  971.11 
 16     0.2176  157.84  725.37 

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.2500  159.16  636.64 
 18     0.3256  161.32  495.45 
 19     0.3614  162.16  448.70 
 20     0.4686  164.04  350.06 
 21     0.5504  165.40  300.51 
 22     0.6806  166.76  245.02 
 23     0.7952  167.84  211.07 
 24     0.9910  169.44  170.98 
 25     1.2310  170.80  138.75 
 26     1.6488  172.68  104.73 
 27     1.8890  173.52  91.86  
 28     2.2170  174.32  78.63  
 29     2.7428  175.68  64.05  
 30     3.3758  177.28  52.51  
 31     4.1612  178.36  42.86  
 32     5.0344  179.16  35.59  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0010  1.70    1700.00
 2      0.0020  3.40    1700.00
 3      0.0040  6.80    1700.00
 4      0.0050  8.60    1720.00
 5      0.0080  13.70   1712.50
 6      0.0100  18.10   1810.00
 7      0.0200  47.20   2360.00
 8      0.0400  107.70  2692.50
 9      0.0500  123.70  2474.00
 10     0.0800  142.40  1780.00
 11     0.1000  147.60  1476.00

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.2000  156.90  784.50 
 13     0.4000  162.80  407.00 
 14     0.5000  164.60  329.20 
 15     0.8000  167.90  209.88 
 16     1.0000  169.50  169.50 
 17     2.0000  173.80  86.90  
 18     4.0000  178.10  44.52  
 19     5.0000  179.10  35.82  
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      FILENAME: PHASE A - CTX (SECONDARY).ezct
          DATE: 11/24/20 15:13:58    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE A - CTX (SECON          

      TEST # 7: X2-X3        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 71.08

 Ikp[Amps]: 0.0738

 Vkp[Volts]: 55.84

 Ikp[Amps]: 0.0564

 Vkp[Volts]: 77.92

 Ikp[Amps]: 0.0930

 NP-RATIO: 1500/5.0

 M-RATIO: 300.488

 % ERROR: 0.1627

 Ex V[Volts]: 48.100

 Ex I[Amps]: 0.049

 Winding Res: 304.85 milliohms

 Phase Angle:-0.04°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0094  5.60    595.74 
 2      0.0114  6.80    596.49 
 3      0.0134  8.52    635.82 
 4      0.0164  11.28   687.80 
 5      0.0200  14.44   722.00 
 6      0.0250  19.64   785.60 
 7      0.0298  25.08   841.61 
 8      0.0386  35.40   917.10 
 9      0.0450  43.36   963.56 
 10     0.0566  56.08   990.81 
 11     0.0694  67.28   969.45 
 12     0.0870  76.08   874.48 
 13     0.1022  80.68   789.43 
 14     0.1296  85.12   656.79 
 15     0.1580  87.68   554.94 
 16     0.2070  90.80   438.65 

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.2628  92.68   352.66 
 18     0.3038  93.64   308.23 
 19     0.3824  95.28   249.16 
 20     0.4444  95.92   215.84 
 21     0.5738  97.44   169.82 
 22     0.6866  98.36   143.26 
 23     0.7942  99.04   124.70 
 24     1.0264  100.12  97.54  
 25     1.2314  100.92  81.96  
 26     1.4696  101.76  69.24  
 27     1.8242  102.56  56.22  
 28     2.2040  103.24  46.84  
 29     2.7558  104.20  37.81  
 30     3.3888  104.72  30.90  
 31     4.1386  105.52  25.50  
 32     5.0670  106.20  20.96  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0010  0.60    600.00 
 2      0.0020  1.20    600.00 
 3      0.0040  2.40    600.00 
 4      0.0050  3.00    600.00 
 5      0.0080  4.80    600.00 
 6      0.0100  6.00    600.00 
 7      0.0200  14.40   720.00 
 8      0.0400  37.20   930.00 
 9      0.0500  48.80   976.00 
 10     0.0800  72.60   907.50 
 11     0.1000  80.00   800.00 

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.2000  90.40   452.00 
 13     0.4000  95.50   238.75 
 14     0.5000  96.60   193.20 
 15     0.8000  99.10   123.87 
 16     1.0000  100.00  100.00 
 17     2.0000  102.90  51.45  
 18     4.0000  105.40  26.35  
 19     5.0000  106.20  21.24  
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      FILENAME: PHASE A - CTX (SECONDARY).ezct
          DATE: 11/24/20 15:13:58    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE A - CTX (SECON          

      TEST # 8: X3-X4        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 47.32

 Ikp[Amps]: 0.1148

 Vkp[Volts]: 37.32

 Ikp[Amps]: 0.0842

 Vkp[Volts]: 52.12

 Ikp[Amps]: 0.1424

 NP-RATIO: 1000/5.0

 M-RATIO: 200.351

 % ERROR: 0.1753

 Ex V[Volts]: 33.600

 Ex I[Amps]: 0.076

 Winding Res: 220.09 milliohms

 Phase Angle:-0.06°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0094  2.12    225.53 
 2      0.0110  2.68    243.64 
 3      0.0160  4.28    267.50 
 4      0.0176  4.88    277.27 
 5      0.0204  6.00    294.12 
 6      0.0250  7.72    308.80 
 7      0.0312  10.36   332.05 
 8      0.0376  13.28   353.19 
 9      0.0454  17.40   383.26 
 10     0.0554  22.24   401.44 
 11     0.0698  30.04   430.37 
 12     0.0846  37.56   443.97 
 13     0.1022  44.24   432.88 
 14     0.1256  50.00   398.09 
 15     0.1584  54.20   342.17 
 16     0.1908  56.56   296.44 

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.2324  58.44   251.46 
 18     0.2976  60.40   202.96 
 19     0.3622  61.56   169.96 
 20     0.4566  62.68   137.28 
 21     0.5856  63.84   109.02 
 22     0.6686  64.32   96.20  
 23     0.7972  64.92   81.44  
 24     1.0120  65.80   65.02  
 25     1.2018  66.36   55.22  
 26     1.5430  67.16   43.53  
 27     1.8176  67.56   37.17  
 28     2.2104  68.12   30.82  
 29     2.7104  68.64   25.32  
 30     3.3206  69.20   20.84  
 31     4.0768  69.60   17.07  
 32     5.0442  70.00   13.88  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0010  0.20    200.00 
 2      0.0020  0.40    200.00 
 3      0.0040  0.90    225.00 
 4      0.0050  1.10    220.00 
 5      0.0080  1.80    225.00 
 6      0.0100  2.30    230.00 
 7      0.0200  5.80    290.00 
 8      0.0400  14.60   365.00 
 9      0.0500  19.60   392.00 
 10     0.0800  35.20   440.00 
 11     0.1000  43.40   434.00 

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.2000  57.00   285.00 
 13     0.4000  62.00   155.00 
 14     0.5000  63.10   126.20 
 15     0.8000  64.90   81.13  
 16     1.0000  65.80   65.80  
 17     2.0000  67.80   33.90  
 18     4.0000  69.60   17.40  
 19     5.0000  70.00   14.00  
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      FILENAME: PHASE A - CTX (SECONDARY).ezct
          DATE: 11/24/20 15:13:58    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE A - CTX (SECON          

                SUMMARY REPORT
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 Test  Tap  IEEE30(V/I)  IEEE45(V/I)  IEC 10/50(V/I)  NP-Ratio  M-Ratio  % Error  Phase Angle  Winding Res

 1  X1-X2  23.56/0.2246  19.44/0.1768  25.96/0.2778  500/5.0  100.218  0.218 % -0.08° [In Ø]  145.79 m-ohms 

 2  X1-X3  94.08/0.0558  75.28/0.0428  104.52/0.0706  2000/5.0  400.568  0.142 % -0.02° [In Ø]  346.88 m-ohms 

 3  X1-X4  142.12/0.0378  114.24/0.0288  157.32/0.0476  3000/5.0  600.595  0.099 % 0.04° [In Ø]  466.08 m-ohms 

 4  X1-X5  190.08/0.0286  151.68/0.0214  205.84/0.0340  4000/5.0  800.789  0.099 % 0.00° [In Ø]  626.46 m-ohms 

 5  X2-X3  71.08/0.0738  55.84/0.0564  77.92/0.0930  1500/5.0  300.488  0.163 % -0.04° [In Ø]  304.85 m-ohms 

 6  X2-X4  117.12/0.0444  95.84/0.0350  130.28/0.0562  2500/5.0  500.485  0.097 % -0.02° [In Ø]  429.07 m-ohms 

 7  X2-X5  167.16/0.0318  134.36/0.0250  180.80/0.0394  3500/5.0  700.743  0.106 % 0.06° [In Ø]  589.59 m-ohms 

 8  X3-X4  47.32/0.1148  37.32/0.0842  52.12/0.1424  1000/5.0  200.351  0.175 % -0.06° [In Ø]  220.09 m-ohms 
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      FILENAME: PHASE A - CTX (SECONDARY).ezct
          DATE: 11/24/20 15:13:58    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE A - CTX (SECON          

                TEST PLAN    
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 Nameplate Ratio  Ratio
 Test

 Excitation
 Test

 Winding
 Res Test

 Excitation
 Voltage (V)

 Excitation
 Current (A)

 Note

 X1-X5  4000/5.0  [X]  [X]  [X]  500.00  5.00
 X1-X4  3000/5.0  [X]  [X]  [X]  500.00  5.00
 X1-X3  2000/5.0  [X]  [X]  [X]  500.00  5.00
 X1-X2   500/5.0  [X]  [X]  [X]  500.00  5.00
 X2-X5  3500/5.0  [X]  [X]  [X]  500.00  5.00
 X2-X4  2500/5.0  [X]  [X]  [X]  500.00  5.00
 X2-X3  1500/5.0  [X]  [X]  [X]  500.00  5.00
 X3-X4  1000/5.0  [X]  [X]  [X]  500.00  5.00

 Burden Test     [ ]
 Insulation Test [ ]

 Classification: C200 for Multi Tap: X1-X5
 IRated: 5.00 Tmeas: 25.00 C Rmeas: 0.6265 Ohm Rct75: 0.7472 Ohm

 Class: C10  Br: 0.09  Bi: 0.04  Btot: 0.84  Vsec: 83.83
 Class: C20  Br: 0.18  Bi: 0.09  Btot: 0.93  Vsec: 93.13
 Class: C50  Br: 0.45  Bi: 0.22  Btot: 1.22  Vsec: 121.68
 Class: C100  Br: 0.50  Bi: 0.87  Btot: 1.52  Vsec: 151.84
 Class: C200  Br: 1.00  Bi: 1.73  Btot: 2.46  Vsec: 246.02
 Class: C400  Br: 2.00  Bi: 3.46  Btot: 4.42  Vsec: 442.12
 Class: C800  Br: 4.00  Bi: 6.93  Btot: 8.40  Vsec: 839.85



      FILENAME: PHASE A - CTW.ezct  
          DATE: 11/24/20 15:21:21    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE A - CTW                 

      TEST # 1: X1-X2        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 169.04

 Ikp[Amps]: 0.0314

 Vkp[Volts]: 138.48

 Ikp[Amps]: 0.0250

 Vkp[Volts]: 180.28

 Ikp[Amps]: 0.0364

 NP-RATIO: 3480/5.0

 M-RATIO: 697.613

 % ERROR: 0.2317

 Ex V[Volts]: 98.400

 Ex I[Amps]: 0.019

 Winding Res: 558.16 milliohms

 Phase Angle:0.02°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0090  35.00   3888.89
 2      0.0110  46.28   4207.27
 3      0.0134  61.76   4608.96
 4      0.0164  80.68   4919.51
 5      0.0200  106.88  5344.00
 6      0.0250  138.92  5556.80
 7      0.0302  163.52  5414.57
 8      0.0368  181.08  4920.65
 9      0.0454  192.16  4232.60
 10     0.0586  202.16  3449.83
 11     0.0730  208.36  2854.25
 12     0.0898  212.96  2371.49
 13     0.1108  216.48  1953.79
 14     0.1306  218.92  1676.26
 15     0.1684  221.88  1317.58
 16     0.2332  225.12  965.35 

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.3054  227.56  745.12 
 18     0.3914  229.72  586.92 
 19     0.4734  231.32  488.64 
 20     0.5470  232.68  425.37 
 21     0.6854  234.56  342.22 
 22     0.7914  235.92  298.10 
 23     1.0304  238.36  231.33 
 24     1.2572  240.00  190.90 
 25     1.4688  241.32  164.30 
 26     1.8274  243.24  133.11 
 27     2.2688  244.84  107.92 
 28     2.7330  246.48  90.19  
 29     3.3628  248.08  73.77  
 30     4.1386  249.72  60.34  
 31     5.0896  251.08  49.33  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0010  3.90    3900.00
 2      0.0020  7.80    3900.00
 3      0.0040  15.60   3900.00
 4      0.0050  19.50   3900.00
 5      0.0080  31.10   3887.50
 6      0.0100  40.60   4060.00
 7      0.0200  106.90  5345.00
 8      0.0400  185.20  4630.00
 9      0.0500  195.60  3912.00
 10     0.0800  210.30  2628.75
 11     0.1000  214.70  2147.00

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.2000  223.50  1117.50
 13     0.4000  229.90  574.75 
 14     0.5000  231.80  463.60 
 15     0.8000  236.00  295.00 
 16     1.0000  238.00  238.00 
 17     2.0000  243.90  121.95 
 18     4.0000  249.40  62.35  
 19     5.0000  251.00  50.20  
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      FILENAME: PHASE A - CTW.ezct  
          DATE: 11/24/20 15:21:21    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE A - CTW                 

                SUMMARY REPORT
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 Test  Tap  IEEE30(V/I)  IEEE45(V/I)  IEC 10/50(V/I)  NP-Ratio  M-Ratio  % Error  Phase Angle  Winding Res

 1  X1-X2  169.04/0.0314  138.48/0.0250  180.28/0.0364  3480/5.0  697.613  0.232 % 0.02° [In Ø]  558.16 m-ohms 

 CT Excitation Plot

    1 V

   10 V

 100 V

1000 V

10000 V

2000 V

 .001 A  .01 A  0.1 A  1.0 A   10 A

 Test Notepad

 EZCT-2000 Software Version: 3.0
 www.vanguard-instruments.com



      FILENAME: PHASE A - CTW.ezct  
          DATE: 11/24/20 15:21:21    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE A - CTW                 

                TEST PLAN    
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 Nameplate Ratio  Ratio
 Test

 Excitation
 Test

 Winding
 Res Test

 Excitation
 Voltage (V)

 Excitation
 Current (A)

 Note

 X1-X2  3480/5.0  [X]  [X]  [X]  500.00  5.00

 Burden Test     [ ]
 Insulation Test [ ]

 Classification: C200 for Single Tap: X1-X2
 IRated: 5.00 Tmeas: 25.00 C Rmeas: 0.5582 Ohm Rct75: 0.6657 Ohm

 Class: C10  Br: 0.09  Bi: 0.04  Btot: 0.76  Vsec: 75.70
 Class: C20  Br: 0.18  Bi: 0.09  Btot: 0.85  Vsec: 85.02
 Class: C50  Br: 0.45  Bi: 0.22  Btot: 1.14  Vsec: 113.68
 Class: C100  Br: 0.50  Bi: 0.87  Btot: 1.45  Vsec: 145.22
 Class: C200  Br: 1.00  Bi: 1.73  Btot: 2.40  Vsec: 240.30
 Class: C400  Br: 2.00  Bi: 3.46  Btot: 4.37  Vsec: 437.10
 Class: C800  Br: 4.00  Bi: 6.93  Btot: 8.35  Vsec: 835.28



      FILENAME: PHASE B - CTX.ezct  
          DATE: 11/24/20 14:02:22    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE B - CTX                 

      TEST # 1: X1-X5        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 173.92

 Ikp[Amps]: 0.6736

 Vkp[Volts]: 141.44

 Ikp[Amps]: 0.5304

 Vkp[Volts]: 187.44

 Ikp[Amps]: 0.8020

 NP-RATIO: 200/5.0

 M-RATIO: 40.046

 % ERROR: 0.1153

 Ex V[Volts]: 96.800

 Ex I[Amps]: 0.385

 Winding Res: 188.11 milliohms

 Phase Angle:0.12°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0118  1.00    84.75  
 2      0.0156  1.56    100.00 
 3      0.0188  2.08    110.64 
 4      0.0200  2.24    112.00 
 5      0.0286  3.56    124.48 
 6      0.0328  4.32    131.71 
 7      0.0382  5.08    132.98 
 8      0.0472  6.68    141.53 
 9      0.0562  8.52    151.60 
 10     0.0706  11.16   158.07 
 11     0.0850  14.00   164.71 
 12     0.1066  18.60   174.48 
 13     0.1280  23.60   184.38 
 14     0.1560  29.88   191.54 
 15     0.1888  38.24   202.54 
 16     0.2324  50.00   215.15 

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.2870  65.72   228.99 
 18     0.3510  85.68   244.10 
 19     0.4312  110.68  256.68 
 20     0.5318  141.88  266.79 
 21     0.6514  168.92  259.32 
 22     0.8268  190.52  230.43 
 23     1.0120  200.80  198.42 
 24     1.2018  206.76  172.04 
 25     1.5518  213.24  137.41 
 26     1.8080  216.20  119.58 
 27     2.3078  220.24  95.43  
 28     2.7168  222.68  81.96  
 29     3.3498  225.40  67.29  
 30     4.1288  227.84  55.18  
 31     5.0474  230.00  45.57  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0010  0.10    100.00 
 2      0.0020  0.20    100.00 
 3      0.0040  0.30    75.00  
 4      0.0050  0.40    80.00  
 5      0.0080  0.70    87.50  
 6      0.0100  0.80    80.00  
 7      0.0200  2.20    110.00 
 8      0.0400  5.40    135.00 
 9      0.0500  7.20    144.00 
 10     0.0800  13.00   162.50 
 11     0.1000  17.20   172.00 

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.2000  41.30   206.50 
 13     0.4000  101.00  252.50 
 14     0.5000  132.00  264.00 
 15     0.8000  187.20  234.00 
 16     1.0000  200.10  200.10 
 17     2.0000  217.80  108.90 
 18     4.0000  227.40  56.85  
 19     5.0000  229.90  45.98  
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      FILENAME: PHASE B - CTX.ezct  
          DATE: 11/24/20 14:02:22    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE B - CTX                 

      TEST # 2: X1-X4        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 131.04

 Ikp[Amps]: 0.9328

 Vkp[Volts]: 107.84

 Ikp[Amps]: 0.7250

 Vkp[Volts]: 140.64

 Ikp[Amps]: 1.0624

 NP-RATIO: 150/5.0

 M-RATIO: 30.045

 % ERROR: 0.1513

 Ex V[Volts]: 90.900

 Ex I[Amps]: 0.616

 Winding Res: 158.63 milliohms

 Phase Angle:0.22°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0114  0.48    42.11  
 2      0.0176  0.96    54.55  
 3      0.0224  1.36    60.71  
 4      0.0286  1.84    64.34  
 5      0.0298  1.92    64.43  
 6      0.0418  3.04    72.73  
 7      0.0496  3.72    75.00  
 8      0.0640  5.24    81.88  
 9      0.0680  5.60    82.35  
 10     0.0836  7.28    87.08  
 11     0.1080  10.00   92.59  
 12     0.1280  12.28   95.94  
 13     0.1560  15.72   100.77 
 14     0.1978  21.08   106.57 
 15     0.2344  26.12   111.43 
 16     0.2924  34.60   118.33 

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.3536  44.32   125.34 
 18     0.4304  57.56   133.74 
 19     0.5256  74.44   141.63 
 20     0.6452  95.80   148.48 
 21     0.7956  118.52  148.97 
 22     1.0132  138.36  136.56 
 23     1.1972  147.00  122.79 
 24     1.5032  154.04  102.47 
 25     1.8566  158.64  85.45  
 26     2.2494  161.60  71.84  
 27     2.7460  164.32  59.84  
 28     3.3498  166.76  49.78  
 29     4.1808  169.16  40.46  
 30     5.1026  171.08  33.53  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0010  0.00    0.00   
 2      0.0020  0.10    50.00  
 3      0.0040  0.20    50.00  
 4      0.0050  0.20    40.00  
 5      0.0080  0.30    37.50  
 6      0.0100  0.40    40.00  
 7      0.0200  1.20    60.00  
 8      0.0400  2.90    72.50  
 9      0.0500  3.80    76.00  
 10     0.0800  6.90    86.25  
 11     0.1000  9.10    91.00  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.2000  21.40   107.00 
 13     0.4000  52.30   130.75 
 14     0.5000  69.90   139.80 
 15     0.8000  118.90  148.63 
 16     1.0000  137.20  137.20 
 17     2.0000  159.70  79.85  
 18     4.0000  168.60  42.15  
 19     5.0000  170.90  34.18  
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      FILENAME: PHASE B - CTX.ezct  
          DATE: 11/24/20 14:02:22    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE B - CTX                 

      TEST # 3: X1-X3        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 87.96

 Ikp[Amps]: 1.3968

 Vkp[Volts]: 72.36

 Ikp[Amps]: 1.0972

 Vkp[Volts]: 93.92

 Ikp[Amps]: 1.5972

 NP-RATIO: 100/5.0

 M-RATIO: 20.051

 % ERROR: 0.2540

 Ex V[Volts]: 48.600

 Ex I[Amps]: 0.774

 Winding Res: 132.31 milliohms

 Phase Angle:0.00°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0308  0.80    25.97  
 2      0.0394  1.16    29.44  
 3      0.0450  1.32    29.33  
 4      0.0586  1.84    31.40  
 5      0.0706  2.44    34.56  
 6      0.0866  3.16    36.49  
 7      0.1076  4.04    37.55  
 8      0.1334  5.24    39.28  
 9      0.1548  6.32    40.83  
 10     0.1926  8.28    42.99  
 11     0.2352  10.52   44.73  
 12     0.2882  13.60   47.19  
 13     0.3572  17.84   49.94  
 14     0.4300  22.48   52.28  
 15     0.5334  29.92   56.09  
 16     0.6558  39.12   59.65  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.7952  50.08   62.98  
 18     0.9762  64.32   65.89  
 19     1.2096  79.84   66.01  
 20     1.4720  91.20   61.96  
 21     1.8144  98.64   54.37  
 22     2.2364  103.12  46.11  
 23     2.7396  106.08  38.72  
 24     3.3270  108.12  32.50  
 25     4.1094  110.12  26.80  
 26     5.0604  111.76  22.09  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0010  0.00    0.00   
 2      0.0020  0.00    0.00   
 3      0.0040  0.10    25.00  
 4      0.0050  0.10    20.00  
 5      0.0080  0.20    25.00  
 6      0.0100  0.30    30.00  
 7      0.0200  0.50    25.00  
 8      0.0400  1.20    30.00  
 9      0.0500  1.50    30.00  
 10     0.0800  2.90    36.25  
 11     0.1000  3.70    37.00  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.2000  8.70    43.50  
 13     0.4000  20.60   51.50  
 14     0.5000  27.50   55.00  
 15     0.8000  50.50   63.13  
 16     1.0000  65.90   65.90  
 17     2.0000  100.60  50.30  
 18     4.0000  109.80  27.45  
 19     5.0000  111.60  22.32  
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      FILENAME: PHASE B - CTX.ezct  
          DATE: 11/24/20 14:02:22    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE B - CTX                 

      TEST # 4: X1-X2        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 44.36

 Ikp[Amps]: 2.7470

 Vkp[Volts]: 36.28

 Ikp[Amps]: 2.1644

 Vkp[Volts]: 47.24

 Ikp[Amps]: 3.1700

 NP-RATIO: 50/5.0

 M-RATIO: 10.066

 % ERROR: 0.6580

 Ex V[Volts]: 9.900

 Ex I[Amps]: 0.770

 Winding Res: 100.39 milliohms

 Phase Angle:-0.16°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0590  0.40    6.78   
 2      0.0758  0.56    7.39   
 3      0.0894  0.72    8.05   
 4      0.1108  0.88    7.94   
 5      0.1310  1.12    8.55   
 6      0.1638  1.44    8.79   
 7      0.1918  1.80    9.38   
 8      0.2452  2.40    9.79   
 9      0.2894  3.00    10.37  
 10     0.3588  3.80    10.59  
 11     0.4386  4.88    11.13  
 12     0.5376  6.36    11.83  
 13     0.6674  8.16    12.23  
 14     0.8268  10.72   12.97  
 15     0.9754  13.28   13.61  
 16     1.2034  17.60   14.63  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     1.4774  22.84   15.46  
 18     1.8046  29.44   16.31  
 19     2.2364  37.64   16.83  
 20     2.7136  43.92   16.19  
 21     3.3336  48.44   14.53  
 22     4.1126  51.16   12.44  
 23     5.0896  52.96   10.41  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0040  0.00    0.00   
 2      0.0050  0.00    0.00   
 3      0.0080  0.00    0.00   
 4      0.0100  0.10    10.00  
 5      0.0200  0.10    5.00   
 6      0.0400  0.30    7.50   
 7      0.0500  0.30    6.00   
 8      0.0800  0.60    7.50   
 9      0.1000  0.80    8.00   
 10     0.2000  1.90    9.50   
 11     0.4000  4.40    11.00  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.5000  5.80    11.60  
 13     0.8000  10.30   12.88  
 14     1.0000  13.80   13.80  
 15     2.0000  33.20   16.60  
 16     4.0000  50.80   12.70  
 17     5.0000  52.80   10.56  
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      FILENAME: PHASE B - CTX.ezct  
          DATE: 11/24/20 14:02:22    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE B - CTX                 

      TEST # 5: X2-X5        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 130.96

 Ikp[Amps]: 0.9294

 Vkp[Volts]: 107.56

 Ikp[Amps]: 0.7100

 Vkp[Volts]: 140.36

 Ikp[Amps]: 1.0614

 NP-RATIO: 150/5.0

 M-RATIO: 30.046

 % ERROR: 0.1547

 Ex V[Volts]: 90.900

 Ex I[Amps]: 0.616

 Winding Res: 158.08 milliohms

 Phase Angle:0.06°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0098  0.44    44.90  
 2      0.0122  0.56    45.90  
 3      0.0184  1.00    54.35  
 4      0.0242  1.48    61.16  
 5      0.0286  1.84    64.34  
 6      0.0298  1.92    64.43  
 7      0.0382  2.68    70.16  
 8      0.0500  3.76    75.20  
 9      0.0566  4.48    79.15  
 10     0.0694  5.76    83.00  
 11     0.0850  7.36    86.59  
 12     0.1030  9.44    91.65  
 13     0.1292  12.32   95.36  
 14     0.1576  15.92   101.02 
 15     0.1966  20.96   106.61 
 16     0.2336  26.00   111.30 

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.2928  34.80   118.85 
 18     0.3494  43.92   125.70 
 19     0.4328  57.96   133.92 
 20     0.5278  74.72   141.57 
 21     0.6492  96.60   148.80 
 22     0.7956  118.52  148.97 
 23     0.9976  137.28  137.61 
 24     1.1928  146.76  123.04 
 25     1.5188  154.60  101.79 
 26     1.8632  158.92  85.29  
 27     2.2558  161.88  71.76  
 28     2.7460  164.60  59.94  
 29     3.3466  166.76  49.83  
 30     4.1678  169.16  40.59  
 31     5.0864  171.08  33.63  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0010  0.00    0.00   
 2      0.0020  0.10    50.00  
 3      0.0040  0.20    50.00  
 4      0.0050  0.20    40.00  
 5      0.0080  0.40    50.00  
 6      0.0100  0.40    40.00  
 7      0.0200  1.10    55.00  
 8      0.0400  2.80    70.00  
 9      0.0500  3.80    76.00  
 10     0.0800  6.80    85.00  
 11     0.1000  9.10    91.00  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.2000  21.40   107.00 
 13     0.4000  52.40   131.00 
 14     0.5000  69.80   139.60 
 15     0.8000  118.90  148.63 
 16     1.0000  137.40  137.40 
 17     2.0000  160.00  80.00  
 18     4.0000  168.70  42.17  
 19     5.0000  170.90  34.18  
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      FILENAME: PHASE B - CTX.ezct  
          DATE: 11/24/20 14:02:22    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE B - CTX                 

      TEST # 6: X2-X4        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 87.68

 Ikp[Amps]: 1.3928

 Vkp[Volts]: 73.00

 Ikp[Amps]: 1.1030

 Vkp[Volts]: 93.96

 Ikp[Amps]: 1.5996

 NP-RATIO: 100/5.0

 M-RATIO: 20.064

 % ERROR: 0.3200

 Ex V[Volts]: 48.500

 Ex I[Amps]: 0.772

 Winding Res: 128.83 milliohms

 Phase Angle:-0.04°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0302  0.80    26.49  
 2      0.0372  1.08    29.03  
 3      0.0450  1.32    29.33  
 4      0.0570  1.80    31.58  
 5      0.0754  2.56    33.95  
 6      0.0968  3.52    36.36  
 7      0.1038  3.88    37.38  
 8      0.1306  5.12    39.20  
 9      0.1572  6.48    41.22  
 10     0.1938  8.36    43.14  
 11     0.2348  10.48   44.63  
 12     0.2870  13.44   46.83  
 13     0.3588  17.84   49.72  
 14     0.4288  22.40   52.24  
 15     0.5326  29.68   55.73  
 16     0.6484  38.64   59.59  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.8104  51.08   63.03  
 18     0.9890  65.32   66.05  
 19     1.2026  79.72   66.29  
 20     1.4836  91.48   61.66  
 21     1.8242  98.76   54.14  
 22     2.2104  102.84  46.53  
 23     2.7850  106.20  38.13  
 24     3.3692  108.24  32.13  
 25     4.1224  110.28  26.75  
 26     5.0928  111.88  21.97  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0010  0.00    0.00   
 2      0.0020  0.00    0.00   
 3      0.0040  0.10    25.00  
 4      0.0050  0.10    20.00  
 5      0.0080  0.20    25.00  
 6      0.0100  0.30    30.00  
 7      0.0200  0.50    25.00  
 8      0.0400  1.20    30.00  
 9      0.0500  1.50    30.00  
 10     0.0800  2.80    35.00  
 11     0.1000  3.70    37.00  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.2000  8.70    43.50  
 13     0.4000  20.50   51.25  
 14     0.5000  27.40   54.80  
 15     0.8000  50.30   62.87  
 16     1.0000  66.00   66.00  
 17     2.0000  100.60  50.30  
 18     4.0000  110.00  27.50  
 19     5.0000  111.70  22.34  
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      FILENAME: PHASE B - CTX.ezct  
          DATE: 11/24/20 14:02:22    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE B - CTX                 

      TEST # 7: X2-X3        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 44.44

 Ikp[Amps]: 2.7498

 Vkp[Volts]: 35.88

 Ikp[Amps]: 2.1370

 Vkp[Volts]: 47.52

 Ikp[Amps]: 3.2076

 NP-RATIO: 50/5.0

 M-RATIO: 10.071

 % ERROR: 0.7080

 Ex V[Volts]: 9.900

 Ex I[Amps]: 0.768

 Winding Res: 102.51 milliohms

 Phase Angle:0.06°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0336  0.24    7.14   
 2      0.0468  0.32    6.84   
 3      0.0598  0.40    6.69   
 4      0.0730  0.56    7.67   
 5      0.0866  0.68    7.85   
 6      0.1072  0.84    7.84   
 7      0.1396  1.20    8.60   
 8      0.1610  1.40    8.70   
 9      0.1978  1.84    9.30   
 10     0.2352  2.28    9.69   
 11     0.3050  3.12    10.23  
 12     0.3610  3.84    10.64  
 13     0.4320  4.80    11.11  
 14     0.5434  6.32    11.63  
 15     0.6604  8.08    12.24  
 16     0.8168  10.56   12.93  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.9886  13.68   13.84  
 18     1.1956  17.44   14.59  
 19     1.5144  23.56   15.56  
 20     1.8372  30.32   16.50  
 21     2.2170  37.36   16.85  
 22     2.7266  44.12   16.18  
 23     3.3432  48.52   14.51  
 24     4.1516  51.36   12.37  
 25     5.0376  52.96   10.51  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0040  0.00    0.00   
 2      0.0050  0.00    0.00   
 3      0.0080  0.00    0.00   
 4      0.0100  0.10    10.00  
 5      0.0200  0.20    10.00  
 6      0.0400  0.30    7.50   
 7      0.0500  0.30    6.00   
 8      0.0800  0.60    7.50   
 9      0.1000  0.80    8.00   
 10     0.2000  1.90    9.50   
 11     0.4000  4.40    11.00  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.5000  5.70    11.40  
 13     0.8000  10.30   12.88  
 14     1.0000  13.90   13.90  
 15     2.0000  33.40   16.70  
 16     4.0000  50.80   12.70  
 17     5.0000  52.90   10.58  
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      FILENAME: PHASE B - CTX.ezct  
          DATE: 11/24/20 14:02:22    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE B - CTX                 

      TEST # 8: X3-X4        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 44.60

 Ikp[Amps]: 2.7624

 Vkp[Volts]: 35.96

 Ikp[Amps]: 2.1384

 Vkp[Volts]: 47.32

 Ikp[Amps]: 3.1684

 NP-RATIO: 50/5.0

 M-RATIO: 10.071

 % ERROR: 0.7080

 Ex V[Volts]: 9.900

 Ex I[Amps]: 0.767

 Winding Res: 103.54 milliohms

 Phase Angle:-0.48°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0176  0.12    6.82   
 2      0.0328  0.20    6.10   
 3      0.0480  0.32    6.67   
 4      0.0590  0.40    6.78   
 5      0.0714  0.56    7.84   
 6      0.0866  0.64    7.39   
 7      0.1042  0.84    8.06   
 8      0.1404  1.20    8.55   
 9      0.1580  1.40    8.86   
 10     0.1938  1.80    9.29   
 11     0.2348  2.28    9.71   
 12     0.2972  3.08    10.36  
 13     0.3576  3.80    10.63  
 14     0.4366  4.84    11.09  
 15     0.5356  6.32    11.80  
 16     0.6530  8.08    12.37  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.8116  10.64   13.11  
 18     0.9778  13.36   13.66  
 19     1.1964  17.48   14.61  
 20     1.4712  22.76   15.47  
 21     1.8372  30.32   16.50  
 22     2.2136  37.36   16.88  
 23     2.7266  44.12   16.18  
 24     3.3302  48.52   14.57  
 25     4.1288  51.28   12.42  
 26     5.0864  53.04   10.43  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0040  0.00    0.00   
 2      0.0050  0.00    0.00   
 3      0.0080  0.00    0.00   
 4      0.0100  0.10    10.00  
 5      0.0200  0.10    5.00   
 6      0.0400  0.20    5.00   
 7      0.0500  0.30    6.00   
 8      0.0800  0.60    7.50   
 9      0.1000  0.80    8.00   
 10     0.2000  1.90    9.50   
 11     0.4000  4.40    11.00  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.5000  5.80    11.60  
 13     0.8000  10.40   13.00  
 14     1.0000  13.80   13.80  
 15     2.0000  33.40   16.70  
 16     4.0000  50.80   12.70  
 17     5.0000  52.90   10.58  
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      FILENAME: PHASE B - CTX.ezct  
          DATE: 11/24/20 14:02:22    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE B - CTX                 

      TEST # 9: X4-X5        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 44.40

 Ikp[Amps]: 2.7526

 Vkp[Volts]: 35.72

 Ikp[Amps]: 2.1260

 Vkp[Volts]: 47.48

 Ikp[Amps]: 3.1956

 NP-RATIO: 50/5.0

 M-RATIO: 10.070

 % ERROR: 0.7020

 Ex V[Volts]: 10.100

 Ex I[Amps]: 0.779

 Winding Res: 101.52 milliohms

 Phase Angle:0.08°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0180  0.12    6.67   
 2      0.0290  0.16    5.52   
 3      0.0480  0.32    6.67   
 4      0.0570  0.40    7.02   
 5      0.0690  0.52    7.54   
 6      0.0858  0.64    7.46   
 7      0.1124  0.92    8.19   
 8      0.1376  1.20    8.72   
 9      0.1544  1.40    9.07   
 10     0.1922  1.76    9.16   
 11     0.2320  2.28    9.83   
 12     0.2878  2.96    10.28  
 13     0.3548  3.76    10.60  
 14     0.4304  4.76    11.06  
 15     0.5294  6.16    11.64  
 16     0.6492  7.92    12.20  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.8098  10.44   12.89  
 18     1.0066  13.84   13.75  
 19     1.2038  17.48   14.52  
 20     1.4880  23.16   15.56  
 21     1.8014  29.72   16.50  
 22     2.2202  37.44   16.86  
 23     2.7526  44.40   16.13  
 24     3.3596  48.64   14.48  
 25     4.1320  51.36   12.43  
 26     5.0734  53.04   10.45  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0040  0.00    0.00   
 2      0.0050  0.00    0.00   
 3      0.0080  0.00    0.00   
 4      0.0100  0.10    10.00  
 5      0.0200  0.10    5.00   
 6      0.0400  0.20    5.00   
 7      0.0500  0.30    6.00   
 8      0.0800  0.60    7.50   
 9      0.1000  0.80    8.00   
 10     0.2000  1.90    9.50   
 11     0.4000  4.40    11.00  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.5000  5.80    11.60  
 13     0.8000  10.30   12.88  
 14     1.0000  13.70   13.70  
 15     2.0000  33.40   16.70  
 16     4.0000  50.90   12.72  
 17     5.0000  52.90   10.58  
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      FILENAME: PHASE B - CTX.ezct  
          DATE: 11/24/20 14:02:22    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE B - CTX                 

                SUMMARY REPORT
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 Test  Tap  IEEE30(V/I)  IEEE45(V/I)  IEC 10/50(V/I)  NP-Ratio  M-Ratio  % Error  Phase Angle  Winding Res

 1  X1-X2  44.36/2.7470  36.28/2.1644  47.24/3.1700  50/5.0  10.066  0.658 % -0.16° [In Ø]  100.39 m-ohms 

 2  X1-X3  87.96/1.3968  72.36/1.0972  93.92/1.5972  100/5.0  20.051  0.254 % 0.00° [In Ø]  132.31 m-ohms 

 3  X1-X4  131.04/0.9328  107.84/0.7250  140.64/1.0624  150/5.0  30.045  0.151 % 0.22° [In Ø]  158.63 m-ohms 

 4  X1-X5  173.92/0.6736  141.44/0.5304  187.44/0.8020  200/5.0  40.046  0.115 % 0.12° [In Ø]  188.11 m-ohms 

 5  X2-X3  44.44/2.7498  35.88/2.1370  47.52/3.2076  50/5.0  10.071  0.708 % 0.06° [In Ø]  102.51 m-ohms 

 6  X2-X4  87.68/1.3928  73.00/1.1030  93.96/1.5996  100/5.0  20.064  0.320 % -0.04° [In Ø]  128.83 m-ohms 

 7  X2-X5  130.96/0.9294  107.56/0.7100  140.36/1.0614  150/5.0  30.046  0.155 % 0.06° [In Ø]  158.08 m-ohms 

 8  X3-X4  44.60/2.7624  35.96/2.1384  47.32/3.1684  50/5.0  10.071  0.708 % -0.48° [In Ø]  103.54 m-ohms 

 10  X4-X5  44.40/2.7526  35.72/2.1260  47.48/3.1956  50/5.0  10.070  0.702 % 0.08° [In Ø]  101.52 m-ohms 
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      FILENAME: PHASE B - CTX.ezct  
          DATE: 11/24/20 14:02:22    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE B - CTX                 

                TEST PLAN    
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 Nameplate Ratio  Ratio
 Test

 Excitation
 Test

 Winding
 Res Test

 Excitation
 Voltage (V)

 Excitation
 Current (A)

 Note

 X1-X5   200/5.0  [X]  [X]  [X]  500.00  5.00
 X1-X4   150/5.0  [X]  [X]  [X]  500.00  5.00
 X1-X3   100/5.0  [X]  [X]  [X]  500.00  5.00
 X1-X2    50/5.0  [X]  [X]  [X]  500.00  5.00
 X2-X5   150/5.0  [X]  [X]  [X]  500.00  5.00
 X2-X4   100/5.0  [X]  [X]  [X]  500.00  5.00
 X2-X3    50/5.0  [X]  [X]  [X]  500.00  5.00
 X3-X4    50/5.0  [X]  [X]  [X]  500.00  5.00
 X4-X5    50/5.0  [X]  [X]  [X]  500.00  5.00

 Burden Test     [ ]
 Insulation Test [ ]

 Classification: C200 for Multi Tap: X1-X5
 IRated: 5.00 Tmeas: 25.00 C Rmeas: 0.1881 Ohm Rct75: 0.2244 Ohm

 Class: C10  Br: 0.09  Bi: 0.04  Btot: 0.32  Vsec: 31.74
 Class: C20  Br: 0.18  Bi: 0.09  Btot: 0.41  Vsec: 41.36
 Class: C50  Br: 0.45  Bi: 0.22  Btot: 0.71  Vsec: 70.87
 Class: C100  Br: 0.50  Bi: 0.87  Btot: 1.13  Vsec: 112.90
 Class: C200  Br: 1.00  Bi: 1.73  Btot: 2.12  Vsec: 212.11
 Class: C400  Br: 2.00  Bi: 3.46  Btot: 4.12  Vsec: 411.68
 Class: C800  Br: 4.00  Bi: 6.93  Btot: 8.11  Vsec: 811.45



      FILENAME: PHASE B - CTY.ezct  
          DATE: 11/24/20 14:16:32    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE B - CTY                 

      TEST # 1: X1-X5        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 175.60

 Ikp[Amps]: 0.6616

 Vkp[Volts]: 144.20

 Ikp[Amps]: 0.5284

 Vkp[Volts]: 185.40

 Ikp[Amps]: 0.7558

 NP-RATIO: 200/5.0

 M-RATIO: 40.039

 % ERROR: 0.0967

 Ex V[Volts]: 97.400

 Ex I[Amps]: 0.379

 Winding Res: 189.41 milliohms

 Phase Angle:0.06°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0094  0.76    80.85  
 2      0.0134  1.28    95.52  
 3      0.0184  2.08    113.04 
 4      0.0204  2.32    113.73 
 5      0.0246  3.00    121.95 
 6      0.0298  3.88    130.20 
 7      0.0386  5.36    138.86 
 8      0.0464  6.84    147.41 
 9      0.0554  8.64    155.96 
 10     0.0694  11.32   163.11 
 11     0.0842  14.40   171.02 
 12     0.1050  18.88   179.81 
 13     0.1264  23.96   189.56 
 14     0.1560  31.08   199.23 
 15     0.1914  40.20   210.03 
 16     0.2382  53.16   223.17 

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.2894  68.36   236.21 
 18     0.3572  89.72   251.18 
 19     0.4378  115.92  264.78 
 20     0.5314  145.12  273.09 
 21     0.6468  172.16  266.17 
 22     0.8182  192.96  235.83 
 23     1.0120  202.96  200.55 
 24     1.2194  208.64  171.10 
 25     1.6358  215.12  131.51 
 26     1.8274  217.28  118.90 
 27     2.2170  220.24  99.34  
 28     2.7396  222.96  81.38  
 29     3.3660  225.64  67.04  
 30     4.1060  228.08  55.55  
 31     5.1156  230.52  45.06  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0010  0.10    100.00 
 2      0.0020  0.20    100.00 
 3      0.0040  0.30    75.00  
 4      0.0050  0.40    80.00  
 5      0.0080  0.60    75.00  
 6      0.0100  0.80    80.00  
 7      0.0200  2.30    115.00 
 8      0.0400  5.60    140.00 
 9      0.0500  7.60    152.00 
 10     0.0800  13.50   168.75 
 11     0.1000  17.80   178.00 

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.2000  42.60   213.00 
 13     0.4000  103.60  259.00 
 14     0.5000  135.30  270.60 
 15     0.8000  190.80  238.50 
 16     1.0000  202.40  202.40 
 17     2.0000  218.60  109.30 
 18     4.0000  227.70  56.92  
 19     5.0000  230.20  46.04  
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      FILENAME: PHASE B - CTY.ezct  
          DATE: 11/24/20 14:16:32    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE B - CTY                 

      TEST # 2: X1-X4        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 132.56

 Ikp[Amps]: 0.9106

 Vkp[Volts]: 111.28

 Ikp[Amps]: 0.7300

 Vkp[Volts]: 140.44

 Ikp[Amps]: 1.0106

 NP-RATIO: 150/5.0

 M-RATIO: 30.028

 % ERROR: 0.0923

 Ex V[Volts]: 91.100

 Ex I[Amps]: 0.604

 Winding Res: 160.23 milliohms

 Phase Angle:0.08°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0094  0.32    34.04  
 2      0.0150  0.76    50.67  
 3      0.0242  1.52    62.81  
 4      0.0270  1.80    66.67  
 5      0.0298  2.00    67.11  
 6      0.0418  3.12    74.64  
 7      0.0464  3.64    78.45  
 8      0.0578  4.84    83.74  
 9      0.0690  5.96    86.38  
 10     0.0862  7.76    90.02  
 11     0.1034  9.88    95.55  
 12     0.1264  12.48   98.73  
 13     0.1540  16.12   104.68 
 14     0.1908  20.96   109.85 
 15     0.2320  26.84   115.69 
 16     0.2870  35.00   121.95 

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.3524  45.96   130.42 
 18     0.4324  59.60   137.84 
 19     0.5396  79.20   146.78 
 20     0.6522  99.04   151.86 
 21     0.7942  121.36  152.81 
 22     0.9766  138.92  142.25 
 23     1.2062  149.16  123.66 
 24     1.5110  155.68  103.03 
 25     1.8696  159.72  85.43  
 26     2.2592  162.68  72.01  
 27     2.7688  165.12  59.64  
 28     3.3660  167.28  49.70  
 29     4.1742  169.16  40.53  
 30     5.1026  171.08  33.53  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0010  0.00    0.00   
 2      0.0020  0.10    50.00  
 3      0.0040  0.10    25.00  
 4      0.0050  0.20    40.00  
 5      0.0080  0.30    37.50  
 6      0.0100  0.40    40.00  
 7      0.0200  1.20    60.00  
 8      0.0400  3.00    75.00  
 9      0.0500  4.00    80.00  
 10     0.0800  7.10    88.75  
 11     0.1000  9.50    95.00  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.2000  22.30   111.50 
 13     0.4000  54.10   135.25 
 14     0.5000  72.00   144.00 
 15     0.8000  121.90  152.38 
 16     1.0000  140.00  140.00 
 17     2.0000  160.70  80.35  
 18     4.0000  168.80  42.20  
 19     5.0000  170.90  34.18  
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      FILENAME: PHASE B - CTY.ezct  
          DATE: 11/24/20 14:16:32    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE B - CTY                 

      TEST # 3: X1-X3        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 88.52

 Ikp[Amps]: 1.3660

 Vkp[Volts]: 74.88

 Ikp[Amps]: 1.1036

 Vkp[Volts]: 94.24

 Ikp[Amps]: 1.5410

 NP-RATIO: 100/5.0

 M-RATIO: 20.053

 % ERROR: 0.2640

 Ex V[Volts]: 50.600

 Ex I[Amps]: 0.781

 Winding Res: 136.06 milliohms

 Phase Angle:0.02°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0160  0.32    20.00  
 2      0.0312  0.88    28.21  
 3      0.0372  1.08    29.03  
 4      0.0464  1.40    30.17  
 5      0.0574  1.92    33.45  
 6      0.0750  2.64    35.20  
 7      0.0936  3.56    38.03  
 8      0.1072  4.12    38.43  
 9      0.1284  5.24    40.81  
 10     0.1564  6.64    42.46  
 11     0.1908  8.48    44.44  
 12     0.2406  11.44   47.55  
 13     0.2866  14.00   48.85  
 14     0.3552  18.24   51.35  
 15     0.4324  23.56   54.49  
 16     0.5282  30.32   57.40  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.6498  39.64   61.00  
 18     0.7988  51.28   64.20  
 19     0.9890  66.88   67.62  
 20     1.1992  81.60   68.05  
 21     1.4662  92.68   63.21  
 22     1.8046  99.84   55.33  
 23     2.2332  104.04  46.59  
 24     2.7980  107.00  38.24  
 25     3.3562  108.76  32.41  
 26     4.1288  110.68  26.81  
 27     5.0766  112.16  22.09  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0010  0.00    0.00   
 2      0.0020  0.00    0.00   
 3      0.0040  0.10    25.00  
 4      0.0050  0.10    20.00  
 5      0.0080  0.20    25.00  
 6      0.0100  0.20    20.00  
 7      0.0200  0.50    25.00  
 8      0.0400  1.20    30.00  
 9      0.0500  1.60    32.00  
 10     0.0800  2.90    36.25  
 11     0.1000  3.80    38.00  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.2000  9.00    45.00  
 13     0.4000  21.30   53.25  
 14     0.5000  28.30   56.60  
 15     0.8000  51.40   64.25  
 16     1.0000  67.60   67.60  
 17     2.0000  101.80  50.90  
 18     4.0000  110.40  27.60  
 19     5.0000  112.00  22.40  

 CT Excitation Plot

    1 V

   10 V

 100 V

1000 V

10000 V

2000 V

 .001 A  .01 A  0.1 A  1.0 A   10 A

 EZCT-2000 Software Version: 3.0
 www.vanguard-instruments.com



      FILENAME: PHASE B - CTY.ezct  
          DATE: 11/24/20 14:16:32    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE B - CTY                 

      TEST # 4: X1-X2        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 44.76

 Ikp[Amps]: 2.6994

 Vkp[Volts]: 36.56

 Ikp[Amps]: 2.1296

 Vkp[Volts]: 47.48

 Ikp[Amps]: 3.0796

 NP-RATIO: 50/5.0

 M-RATIO: 10.064

 % ERROR: 0.6370

 Ex V[Volts]: 10.200

 Ex I[Amps]: 0.767

 Winding Res: 101.80 milliohms

 Phase Angle:-0.34°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0484  0.32    6.61   
 2      0.0554  0.40    7.22   
 3      0.0878  0.72    8.20   
 4      0.1112  0.92    8.27   
 5      0.1366  1.20    8.78   
 6      0.1626  1.48    9.10   
 7      0.1954  1.84    9.42   
 8      0.2448  2.48    10.13  
 9      0.2956  3.16    10.69  
 10     0.3520  3.88    11.02  
 11     0.4426  5.12    11.57  
 12     0.5274  6.36    12.06  
 13     0.6710  8.64    12.88  
 14     0.7952  10.52   13.23  
 15     1.0030  14.20   14.16  
 16     1.2050  17.96   14.90  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     1.4984  23.80   15.88  
 18     1.8144  30.60   16.87  
 19     2.2136  38.16   17.24  
 20     2.7104  44.92   16.57  
 21     3.3336  49.24   14.77  
 22     4.1418  51.84   12.52  
 23     5.0182  53.32   10.63  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0040  0.00    0.00   
 2      0.0050  0.00    0.00   
 3      0.0080  0.00    0.00   
 4      0.0100  0.10    10.00  
 5      0.0200  0.10    5.00   
 6      0.0400  0.30    7.50   
 7      0.0500  0.30    6.00   
 8      0.0800  0.60    7.50   
 9      0.1000  0.80    8.00   
 10     0.2000  1.90    9.50   
 11     0.4000  4.50    11.25  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.5000  6.00    12.00  
 13     0.8000  10.60   13.25  
 14     1.0000  14.20   14.20  
 15     2.0000  34.10   17.05  
 16     4.0000  51.40   12.85  
 17     5.0000  53.30   10.66  
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      FILENAME: PHASE B - CTY.ezct  
          DATE: 11/24/20 14:16:32    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE B - CTY                 

      TEST # 5: X2-X5        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 132.44

 Ikp[Amps]: 0.9108

 Vkp[Volts]: 111.20

 Ikp[Amps]: 0.7302

 Vkp[Volts]: 141.16

 Ikp[Amps]: 1.0304

 NP-RATIO: 150/5.0

 M-RATIO: 30.035

 % ERROR: 0.1177

 Ex V[Volts]: 91.000

 Ex I[Amps]: 0.604

 Winding Res: 159.53 milliohms

 Phase Angle:0.10°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0106  0.40    37.74  
 2      0.0192  1.16    60.42  
 3      0.0242  1.52    62.81  
 4      0.0282  1.88    66.67  
 5      0.0298  2.00    67.11  
 6      0.0376  2.80    74.47  
 7      0.0492  3.84    78.05  
 8      0.0628  5.36    85.35  
 9      0.0706  6.04    85.55  
 10     0.0832  7.52    90.38  
 11     0.1076  10.32   95.91  
 12     0.1256  12.48   99.36  
 13     0.1568  16.40   104.59 
 14     0.1904  21.00   110.29 
 15     0.2316  26.64   115.03 
 16     0.2874  35.08   122.06 

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.3588  46.84   130.55 
 18     0.4288  58.72   136.94 
 19     0.5310  77.68   146.29 
 20     0.6510  99.04   152.14 
 21     0.8050  122.68  152.40 
 22     0.9836  139.16  141.48 
 23     1.2222  149.44  122.27 
 24     1.4798  155.12  104.82 
 25     1.8210  159.16  87.40  
 26     2.2234  162.44  73.06  
 27     2.7232  164.84  60.53  
 28     3.3206  167.00  50.29  
 29     4.1320  169.44  41.01  
 30     5.0376  171.08  33.96  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0010  0.00    0.00   
 2      0.0020  0.10    50.00  
 3      0.0040  0.20    50.00  
 4      0.0050  0.20    40.00  
 5      0.0080  0.30    37.50  
 6      0.0100  0.40    40.00  
 7      0.0200  1.20    60.00  
 8      0.0400  3.00    75.00  
 9      0.0500  3.90    78.00  
 10     0.0800  7.20    90.00  
 11     0.1000  9.40    94.00  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.2000  22.30   111.50 
 13     0.4000  53.80   134.50 
 14     0.5000  71.90   143.80 
 15     0.8000  121.90  152.38 
 16     1.0000  139.90  139.90 
 17     2.0000  160.60  80.30  
 18     4.0000  169.00  42.25  
 19     5.0000  171.00  34.20  
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      FILENAME: PHASE B - CTY.ezct  
          DATE: 11/24/20 14:16:32    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE B - CTY                 

      TEST # 6: X2-X4        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 88.84

 Ikp[Amps]: 1.3754

 Vkp[Volts]: 74.20

 Ikp[Amps]: 1.0940

 Vkp[Volts]: 94.48

 Ikp[Amps]: 1.5430

 NP-RATIO: 100/5.0

 M-RATIO: 20.055

 % ERROR: 0.2750

 Ex V[Volts]: 50.000

 Ex I[Amps]: 0.774

 Winding Res: 130.41 milliohms

 Phase Angle:-0.04°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0156  0.32    20.51  
 2      0.0294  0.84    28.57  
 3      0.0368  1.08    29.35  
 4      0.0454  1.40    30.84  
 5      0.0558  1.84    32.97  
 6      0.0754  2.64    35.01  
 7      0.0910  3.48    38.24  
 8      0.1076  4.16    38.66  
 9      0.1252  5.12    40.89  
 10     0.1540  6.48    42.08  
 11     0.1896  8.36    44.09  
 12     0.2464  11.60   47.08  
 13     0.2882  14.24   49.41  
 14     0.3498  17.92   51.23  
 15     0.4340  23.80   54.84  
 16     0.5412  31.56   58.31  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.6456  39.40   61.03  
 18     0.7938  51.00   64.25  
 19     0.9808  66.36   67.66  
 20     1.1932  81.08   67.95  
 21     1.4786  93.24   63.06  
 22     1.8210  100.00  54.91  
 23     2.2266  103.92  46.67  
 24     2.7752  106.88  38.51  
 25     3.3432  108.76  32.53  
 26     4.0932  110.52  27.00  
 27     5.0214  111.88  22.28  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0010  0.00    0.00   
 2      0.0020  0.00    0.00   
 3      0.0040  0.10    25.00  
 4      0.0050  0.10    20.00  
 5      0.0080  0.20    25.00  
 6      0.0100  0.20    20.00  
 7      0.0200  0.50    25.00  
 8      0.0400  1.20    30.00  
 9      0.0500  1.60    32.00  
 10     0.0800  2.90    36.25  
 11     0.1000  3.80    38.00  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.2000  9.00    45.00  
 13     0.4000  21.40   53.50  
 14     0.5000  28.60   57.20  
 15     0.8000  51.50   64.38  
 16     1.0000  67.70   67.70  
 17     2.0000  101.70  50.85  
 18     4.0000  110.30  27.57  
 19     5.0000  111.80  22.36  
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      FILENAME: PHASE B - CTY.ezct  
          DATE: 11/24/20 14:16:32    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE B - CTY                 

      TEST # 7: X2-X3        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 44.68

 Ikp[Amps]: 2.7012

 Vkp[Volts]: 36.56

 Ikp[Amps]: 2.1278

 Vkp[Volts]: 47.52

 Ikp[Amps]: 3.0916

 NP-RATIO: 50/5.0

 M-RATIO: 10.065

 % ERROR: 0.6480

 Ex V[Volts]: 10.200

 Ex I[Amps]: 0.767

 Winding Res: 105.96 milliohms

 Phase Angle:-0.26°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0460  0.32    6.96   
 2      0.0616  0.44    7.14   
 3      0.0842  0.68    8.08   
 4      0.1116  0.92    8.24   
 5      0.1326  1.20    9.05   
 6      0.1630  1.48    9.08   
 7      0.1914  1.84    9.61   
 8      0.2402  2.44    10.16  
 9      0.2998  3.16    10.54  
 10     0.3528  3.88    11.00  
 11     0.4426  5.24    11.84  
 12     0.5294  6.44    12.16  
 13     0.6492  8.24    12.69  
 14     0.8086  10.80   13.36  
 15     0.9812  14.00   14.27  
 16     1.2066  18.00   14.92  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     1.5024  23.88   15.89  
 18     1.8210  30.76   16.89  
 19     2.2202  38.32   17.26  
 20     2.7460  45.28   16.49  
 21     3.3498  49.24   14.70  
 22     4.1190  51.76   12.57  
 23     5.0928  53.44   10.49  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0040  0.00    0.00   
 2      0.0050  0.00    0.00   
 3      0.0080  0.00    0.00   
 4      0.0100  0.10    10.00  
 5      0.0200  0.10    5.00   
 6      0.0400  0.30    7.50   
 7      0.0500  0.40    8.00   
 8      0.0800  0.60    7.50   
 9      0.1000  0.80    8.00   
 10     0.2000  2.00    10.00  
 11     0.4000  4.60    11.50  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.5000  6.00    12.00  
 13     0.8000  10.70   13.37  
 14     1.0000  14.30   14.30  
 15     2.0000  34.20   17.10  
 16     4.0000  51.40   12.85  
 17     5.0000  53.30   10.66  
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      FILENAME: PHASE B - CTY.ezct  
          DATE: 11/24/20 14:16:32    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE B - CTY                 

      TEST # 8: X3-X4        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 44.76

 Ikp[Amps]: 2.7068

 Vkp[Volts]: 36.60

 Ikp[Amps]: 2.1234

 Vkp[Volts]: 47.60

 Ikp[Amps]: 3.0934

 NP-RATIO: 50/5.0

 M-RATIO: 10.071

 % ERROR: 0.7090

 Ex V[Volts]: 10.200

 Ex I[Amps]: 0.765

 Winding Res: 106.76 milliohms

 Phase Angle:-0.14°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0184  0.12    6.52   
 2      0.0286  0.16    5.59   
 3      0.0504  0.32    6.35   
 4      0.0562  0.40    7.12   
 5      0.0676  0.52    7.69   
 6      0.0878  0.72    8.20   
 7      0.1120  0.96    8.57   
 8      0.1388  1.24    8.93   
 9      0.1650  1.52    9.21   
 10     0.1914  1.84    9.61   
 11     0.2348  2.40    10.22  
 12     0.2854  3.04    10.65  
 13     0.3540  3.92    11.07  
 14     0.4336  5.12    11.81  
 15     0.5322  6.40    12.03  
 16     0.6464  8.16    12.62  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.7948  10.52   13.24  
 18     1.0014  14.20   14.18  
 19     1.1998  17.92   14.94  
 20     1.4716  23.44   15.93  
 21     1.8046  30.48   16.89  
 22     2.2266  38.56   17.32  
 23     2.7362  45.12   16.49  
 24     3.3238  49.20   14.80  
 25     4.0996  51.84   12.65  
 26     5.0182  53.32   10.63  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0040  0.00    0.00   
 2      0.0050  0.00    0.00   
 3      0.0080  0.00    0.00   
 4      0.0100  0.10    10.00  
 5      0.0200  0.10    5.00   
 6      0.0400  0.20    5.00   
 7      0.0500  0.30    6.00   
 8      0.0800  0.60    7.50   
 9      0.1000  0.80    8.00   
 10     0.2000  2.00    10.00  
 11     0.4000  4.60    11.50  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.5000  6.00    12.00  
 13     0.8000  10.60   13.25  
 14     1.0000  14.20   14.20  
 15     2.0000  34.20   17.10  
 16     4.0000  51.50   12.88  
 17     5.0000  53.30   10.66  
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      FILENAME: PHASE B - CTY.ezct  
          DATE: 11/24/20 14:16:32    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE B - CTY                 

      TEST # 9: X4-X5        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 44.80

 Ikp[Amps]: 2.7030

 Vkp[Volts]: 36.32

 Ikp[Amps]: 2.1118

 Vkp[Volts]: 47.48

 Ikp[Amps]: 3.0806

 NP-RATIO: 50/5.0

 M-RATIO: 10.066

 % ERROR: 0.6560

 Ex V[Volts]: 10.400

 Ex I[Amps]: 0.781

 Winding Res: 102.53 milliohms

 Phase Angle:-0.34°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0184  0.12    6.52   
 2      0.0336  0.24    7.14   
 3      0.0516  0.32    6.20   
 4      0.0586  0.40    6.83   
 5      0.0718  0.56    7.80   
 6      0.0914  0.72    7.88   
 7      0.1054  0.88    8.35   
 8      0.1400  1.24    8.86   
 9      0.1572  1.44    9.16   
 10     0.1934  1.84    9.51   
 11     0.2430  2.52    10.37  
 12     0.2920  3.12    10.68  
 13     0.3576  3.96    11.07  
 14     0.4480  5.24    11.70  
 15     0.5360  6.48    12.09  
 16     0.6476  8.16    12.60  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.7960  10.64   13.37  
 18     1.0054  14.28   14.20  
 19     1.1998  18.00   15.00  
 20     1.4684  23.40   15.94  
 21     1.8046  30.52   16.91  
 22     2.2072  38.12   17.27  
 23     2.7232  45.08   16.55  
 24     3.3336  49.24   14.77  
 25     4.1028  51.76   12.62  
 26     5.0636  53.44   10.55  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0040  0.00    0.00   
 2      0.0050  0.00    0.00   
 3      0.0080  0.00    0.00   
 4      0.0100  0.10    10.00  
 5      0.0200  0.10    5.00   
 6      0.0400  0.30    7.50   
 7      0.0500  0.30    6.00   
 8      0.0800  0.60    7.50   
 9      0.1000  0.80    8.00   
 10     0.2000  1.90    9.50   
 11     0.4000  4.60    11.50  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.5000  6.00    12.00  
 13     0.8000  10.70   13.37  
 14     1.0000  14.20   14.20  
 15     2.0000  34.20   17.10  
 16     4.0000  51.40   12.85  
 17     5.0000  53.30   10.66  
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      FILENAME: PHASE B - CTY.ezct  
          DATE: 11/24/20 14:16:32    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE B - CTY                 

                SUMMARY REPORT
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 Test  Tap  IEEE30(V/I)  IEEE45(V/I)  IEC 10/50(V/I)  NP-Ratio  M-Ratio  % Error  Phase Angle  Winding Res

 1  X1-X2  44.76/2.6994  36.56/2.1296  47.48/3.0796  50/5.0  10.064  0.637 % -0.34° [In Ø]  101.80 m-ohms 

 2  X1-X3  88.52/1.3660  74.88/1.1036  94.24/1.5410  100/5.0  20.053  0.264 % 0.02° [In Ø]  136.06 m-ohms 

 3  X1-X4  132.56/0.9106  111.28/0.7300  140.44/1.0106  150/5.0  30.028  0.092 % 0.08° [In Ø]  160.23 m-ohms 

 4  X1-X5  175.60/0.6616  144.20/0.5284  185.40/0.7558  200/5.0  40.039  0.097 % 0.06° [In Ø]  189.41 m-ohms 

 5  X2-X3  44.68/2.7012  36.56/2.1278  47.52/3.0916  50/5.0  10.065  0.648 % -0.26° [In Ø]  105.96 m-ohms 

 6  X2-X4  88.84/1.3754  74.20/1.0940  94.48/1.5430  100/5.0  20.055  0.275 % -0.04° [In Ø]  130.41 m-ohms 

 7  X2-X5  132.44/0.9108  111.20/0.7302  141.16/1.0304  150/5.0  30.035  0.118 % 0.10° [In Ø]  159.53 m-ohms 

 8  X3-X4  44.76/2.7068  36.60/2.1234  47.60/3.0934  50/5.0  10.071  0.709 % -0.14° [In Ø]  106.76 m-ohms 

 10  X4-X5  44.80/2.7030  36.32/2.1118  47.48/3.0806  50/5.0  10.066  0.656 % -0.34° [In Ø]  102.53 m-ohms 
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      FILENAME: PHASE B - CTY.ezct  
          DATE: 11/24/20 14:16:32    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE B - CTY                 

                TEST PLAN    
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 Nameplate Ratio  Ratio
 Test

 Excitation
 Test

 Winding
 Res Test

 Excitation
 Voltage (V)

 Excitation
 Current (A)

 Note

 X1-X5   200/5.0  [X]  [X]  [X]  500.00  5.00
 X1-X4   150/5.0  [X]  [X]  [X]  500.00  5.00
 X1-X3   100/5.0  [X]  [X]  [X]  500.00  5.00
 X1-X2    50/5.0  [X]  [X]  [X]  500.00  5.00
 X2-X5   150/5.0  [X]  [X]  [X]  500.00  5.00
 X2-X4   100/5.0  [X]  [X]  [X]  500.00  5.00
 X2-X3    50/5.0  [X]  [X]  [X]  500.00  5.00
 X3-X4    50/5.0  [X]  [X]  [X]  500.00  5.00
 X4-X5    50/5.0  [X]  [X]  [X]  500.00  5.00

 Burden Test     [ ]
 Insulation Test [ ]

 Classification: C200 for Multi Tap: X1-X5
 IRated: 5.00 Tmeas: 25.00 C Rmeas: 0.1894 Ohm Rct75: 0.2259 Ohm

 Class: C10  Br: 0.09  Bi: 0.04  Btot: 0.32  Vsec: 31.89
 Class: C20  Br: 0.18  Bi: 0.09  Btot: 0.42  Vsec: 41.52
 Class: C50  Br: 0.45  Bi: 0.22  Btot: 0.71  Vsec: 71.02
 Class: C100  Br: 0.50  Bi: 0.87  Btot: 1.13  Vsec: 113.00
 Class: C200  Br: 1.00  Bi: 1.73  Btot: 2.12  Vsec: 212.20
 Class: C400  Br: 2.00  Bi: 3.46  Btot: 4.12  Vsec: 411.76
 Class: C800  Br: 4.00  Bi: 6.93  Btot: 8.12  Vsec: 811.53



      FILENAME: PHASE B - CTX (SECONDARY).ezct
          DATE: 11/24/20 15:38:55    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE B - CTX (SECON          

      TEST # 1: X1-X5        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 201.00

 Ikp[Amps]: 0.0278

 Vkp[Volts]: 160.64

 Ikp[Amps]: 0.0206

 Vkp[Volts]: 209.24

 Ikp[Amps]: 0.0294

 NP-RATIO: 4000/5.0

 M-RATIO: 801.614

 % ERROR: 0.2018

 Ex V[Volts]: 140.800

 Ex I[Amps]: 0.018

 Winding Res: 626.41 milliohms

 Phase Angle:0.08°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0090  51.20   5688.89
 2      0.0110  70.12   6374.55
 3      0.0134  91.36   6817.91
 4      0.0164  120.12  7324.39
 5      0.0200  154.84  7742.00
 6      0.0246  186.76  7591.87
 7      0.0302  212.16  7025.17
 8      0.0386  227.56  5895.34
 9      0.0496  237.84  4795.16
 10     0.0582  242.40  4164.95
 11     0.0694  246.48  3551.59
 12     0.0832  249.72  3001.44
 13     0.1116  254.32  2278.85
 14     0.1448  257.56  1778.73
 15     0.1934  260.80  1348.50
 16     0.2546  263.76  1035.98

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.3154  265.92  843.12 
 18     0.4000  268.08  670.20 
 19     0.4854  269.96  556.16 
 20     0.5840  271.88  465.55 
 21     0.6710  273.24  407.21 
 22     0.8958  276.72  308.91 
 23     1.0070  277.80  275.87 
 24     1.2416  279.96  225.48 
 25     1.4860  281.60  189.50 
 26     1.7982  283.24  157.51 
 27     2.2558  285.92  126.75 
 28     2.8012  287.56  102.66 
 29     3.3888  288.64  85.17  
 30     4.2912  291.32  67.89  
 31     5.1416  292.40  56.87  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0010  5.70    5700.00
 2      0.0020  11.40   5700.00
 3      0.0040  22.70   5675.00
 4      0.0050  28.50   5700.00
 5      0.0080  45.50   5687.50
 6      0.0100  60.70   6070.00
 7      0.0200  154.80  7740.00
 8      0.0400  228.90  5722.50
 9      0.0500  238.00  4760.00
 10     0.0800  249.00  3112.50
 11     0.1000  252.40  2524.00

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.2000  261.10  1305.50
 13     0.4000  268.10  670.25 
 14     0.5000  270.20  540.40 
 15     0.8000  275.20  344.00 
 16     1.0000  277.70  277.70 
 17     2.0000  284.40  142.20 
 18     4.0000  290.40  72.60  
 19     5.0000  292.20  58.44  
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      FILENAME: PHASE B - CTX (SECONDARY).ezct
          DATE: 11/24/20 15:38:55    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE B - CTX (SECON          

      TEST # 2: X1-X4        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 149.92

 Ikp[Amps]: 0.0360

 Vkp[Volts]: 124.12

 Ikp[Amps]: 0.0288

 Vkp[Volts]: 158.28

 Ikp[Amps]: 0.0402

 NP-RATIO: 3000/5.0

 M-RATIO: 600.962

 % ERROR: 0.1603

 Ex V[Volts]: 98.300

 Ex I[Amps]: 0.024

 Winding Res: 467.04 milliohms

 Phase Angle:0.02°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0090  26.96   2995.56
 2      0.0110  36.76   3341.82
 3      0.0134  47.56   3549.25
 4      0.0164  61.40   3743.90
 5      0.0200  80.00   4000.00
 6      0.0246  104.32  4240.65
 7      0.0302  130.92  4335.10
 8      0.0372  153.52  4126.88
 9      0.0454  165.92  3654.63
 10     0.0578  174.60  3020.76
 11     0.0694  179.44  2585.59
 12     0.0948  185.40  1955.70
 13     0.1072  187.00  1744.40
 14     0.1400  190.24  1358.86
 15     0.1626  191.88  1180.07
 16     0.1946  193.48  994.24 

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.2578  195.92  759.97 
 18     0.2904  196.76  677.55 
 19     0.3864  199.16  515.42 
 20     0.4818  200.80  416.77 
 21     0.5470  201.88  369.07 
 22     0.7508  204.32  272.14 
 23     0.8780  205.68  234.26 
 24     0.9870  206.48  209.20 
 25     1.1976  208.08  173.75 
 26     1.4732  209.44  142.17 
 27     1.9054  211.32  110.91 
 28     2.2332  212.68  95.24  
 29     2.7914  214.32  76.78  
 30     3.4180  215.64  63.09  
 31     4.1548  217.28  52.30  
 32     5.0864  218.08  42.88  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0010  3.00    3000.00
 2      0.0020  6.00    3000.00
 3      0.0040  12.00   3000.00
 4      0.0050  15.00   3000.00
 5      0.0080  24.00   3000.00
 6      0.0100  31.90   3190.00
 7      0.0200  80.00   4000.00
 8      0.0400  157.80  3945.00
 9      0.0500  169.20  3384.00
 10     0.0800  181.90  2273.75
 11     0.1000  186.10  1861.00

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.2000  193.70  968.50 
 13     0.4000  199.40  498.50 
 14     0.5000  201.10  402.20 
 15     0.8000  204.80  256.00 
 16     1.0000  206.60  206.60 
 17     2.0000  211.70  105.85 
 18     4.0000  216.90  54.23  
 19     5.0000  218.00  43.60  
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      FILENAME: PHASE B - CTX (SECONDARY).ezct
          DATE: 11/24/20 15:38:55    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE B - CTX (SECON          

      TEST # 3: X1-X3        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 99.40

 Ikp[Amps]: 0.0540

 Vkp[Volts]: 82.40

 Ikp[Amps]: 0.0426

 Vkp[Volts]: 105.60

 Ikp[Amps]: 0.0602

 NP-RATIO: 2000/5.0

 M-RATIO: 400.658

 % ERROR: 0.1646

 Ex V[Volts]: 68.300

 Ex I[Amps]: 0.036

 Winding Res: 324.38 milliohms

 Phase Angle:0.00°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0094  11.32   1204.26
 2      0.0114  14.68   1287.72
 3      0.0134  18.36   1370.15
 4      0.0164  23.76   1448.78
 5      0.0204  32.48   1592.16
 6      0.0246  41.40   1682.93
 7      0.0298  53.92   1809.40
 8      0.0368  69.72   1894.57
 9      0.0450  87.56   1945.78
 10     0.0574  103.76  1807.67
 11     0.0684  110.68  1618.13
 12     0.0866  116.36  1343.65
 13     0.1124  120.68  1073.67
 14     0.1454  123.76  851.17 
 15     0.1674  125.00  746.71 
 16     0.2008  126.60  630.48 

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.2422  127.84  527.83 
 18     0.3358  130.00  387.14 
 19     0.3588  130.28  363.10 
 20     0.4866  132.00  271.27 
 21     0.5342  132.68  248.37 
 22     0.6658  133.92  201.14 
 23     0.8030  134.84  167.92 
 24     0.9930  136.08  137.04 
 25     1.2634  137.28  108.66 
 26     1.5122  138.36  91.50  
 27     1.7982  139.16  77.39  
 28     2.2136  140.24  63.35  
 29     2.7590  141.36  51.24  
 30     3.3596  142.44  42.40  
 31     4.1678  143.52  34.44  
 32     5.0248  144.32  28.72  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0010  1.20    1200.00
 2      0.0020  2.40    1200.00
 3      0.0040  4.80    1200.00
 4      0.0050  6.00    1200.00
 5      0.0080  9.60    1200.00
 6      0.0100  12.30   1230.00
 7      0.0200  31.60   1580.00
 8      0.0400  76.70   1917.50
 9      0.0500  94.10   1882.00
 10     0.0800  114.30  1428.75
 11     0.1000  118.60  1186.00

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.2000  126.60  633.00 
 13     0.4000  130.80  327.00 
 14     0.5000  132.20  264.40 
 15     0.8000  134.80  168.50 
 16     1.0000  136.10  136.10 
 17     2.0000  139.70  69.85  
 18     4.0000  143.30  35.83  
 19     5.0000  144.30  28.86  
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      FILENAME: PHASE B - CTX (SECONDARY).ezct
          DATE: 11/24/20 15:38:55    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE B - CTX (SECON          

      TEST # 4: X1-X2        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 24.92

 Ikp[Amps]: 0.2172

 Vkp[Volts]: 20.92

 Ikp[Amps]: 0.1722

 Vkp[Volts]: 26.64

 Ikp[Amps]: 0.2488

 NP-RATIO: 500/5.0

 M-RATIO: 100.236

 % ERROR: 0.2359

 Ex V[Volts]: 17.300

 Ex I[Amps]: 0.144

 Winding Res: 144.72 milliohms

 Phase Angle:-0.10°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0106  0.64    60.38  
 2      0.0138  0.80    57.97  
 3      0.0216  1.56    72.22  
 4      0.0246  1.80    73.17  
 5      0.0308  2.40    77.92  
 6      0.0394  3.24    82.23  
 7      0.0472  4.00    84.75  
 8      0.0606  5.60    92.41  
 9      0.0684  6.56    95.91  
 10     0.0832  8.48    101.92 
 11     0.1030  11.24   109.13 
 12     0.1260  14.52   115.24 
 13     0.1568  18.80   119.90 
 14     0.1962  23.52   119.88 
 15     0.2370  26.24   110.72 
 16     0.3006  28.44   94.61  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.3724  29.60   79.48  
 18     0.4464  30.32   67.92  
 19     0.5260  30.88   58.71  
 20     0.6662  31.56   47.37  
 21     0.8300  32.04   38.60  
 22     0.9774  32.40   33.15  
 23     1.1976  32.80   27.39  
 24     1.4836  33.12   22.32  
 25     1.8274  33.44   18.30  
 26     2.2266  33.72   15.14  
 27     2.7168  33.96   12.50  
 28     3.3270  34.16   10.27  
 29     4.1126  34.36   8.35   
 30     5.0248  34.48   6.86   

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0010  0.10    100.00 
 2      0.0020  0.10    50.00  
 3      0.0040  0.20    50.00  
 4      0.0050  0.30    60.00  
 5      0.0080  0.50    62.50  
 6      0.0100  0.60    60.00  
 7      0.0200  1.40    70.00  
 8      0.0400  3.30    82.50  
 9      0.0500  4.30    86.00  
 10     0.0800  8.10    101.25 
 11     0.1000  10.80   108.00 

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.2000  23.80   119.00 
 13     0.4000  29.90   74.75  
 14     0.5000  30.70   61.40  
 15     0.8000  32.00   40.00  
 16     1.0000  32.40   32.40  
 17     2.0000  33.60   16.80  
 18     4.0000  34.30   8.57   
 19     5.0000  34.50   6.90   
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      FILENAME: PHASE B - CTX (SECONDARY).ezct
          DATE: 11/24/20 15:38:55    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE B - CTX (SECON          

      TEST # 5: X2-X5        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 176.24

 Ikp[Amps]: 0.0310

 Vkp[Volts]: 142.00

 Ikp[Amps]: 0.0240

 Vkp[Volts]: 183.92

 Ikp[Amps]: 0.0344

 NP-RATIO: 3500/5.0

 M-RATIO: 701.219

 % ERROR: 0.1741

 Ex V[Volts]: 98.400

 Ex I[Amps]: 0.018

 Winding Res: 588.05 milliohms

 Phase Angle:0.12°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0090  37.04   4115.56
 2      0.0110  49.80   4527.27
 3      0.0134  66.60   4970.15
 4      0.0164  88.52   5397.56
 5      0.0200  114.72  5736.00
 6      0.0246  145.40  5910.57
 7      0.0298  170.52  5722.15
 8      0.0368  190.24  5169.57
 9      0.0468  201.88  4313.68
 10     0.0574  208.36  3629.97
 11     0.0702  213.24  3037.61
 12     0.0870  217.28  2497.47
 13     0.1084  220.52  2034.32
 14     0.1358  223.24  1643.89
 15     0.1900  227.00  1194.74
 16     0.2508  229.44  914.83 

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.3280  231.88  706.95 
 18     0.4050  233.76  577.19 
 19     0.4882  235.40  482.18 
 20     0.5996  237.28  395.73 
 21     0.7044  238.92  339.18 
 22     0.8128  240.00  295.28 
 23     1.0362  242.16  233.70 
 24     1.2674  244.04  192.55 
 25     1.4888  245.64  164.99 
 26     1.8338  247.28  134.85 
 27     2.2754  249.16  109.50 
 28     2.7136  250.52  92.32  
 29     3.3660  252.40  74.99  
 30     4.1224  253.76  61.56  
 31     5.1220  255.40  49.86  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0010  4.10    4100.00
 2      0.0020  8.20    4100.00
 3      0.0040  16.40   4100.00
 4      0.0050  20.60   4120.00
 5      0.0080  32.90   4112.50
 6      0.0100  43.40   4340.00
 7      0.0200  114.70  5735.00
 8      0.0400  194.00  4850.00
 9      0.0500  203.80  4076.00
 10     0.0800  215.60  2695.00
 11     0.1000  219.20  2192.00

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.2000  227.40  1137.00
 13     0.4000  233.60  584.00 
 14     0.5000  235.60  471.20 
 15     0.8000  239.90  299.88 
 16     1.0000  241.80  241.80 
 17     2.0000  248.00  124.00 
 18     4.0000  253.50  63.38  
 19     5.0000  255.20  51.04  
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      FILENAME: PHASE B - CTX (SECONDARY).ezct
          DATE: 11/24/20 15:38:55    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE B - CTX (SECON          

      TEST # 6: X2-X4        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 123.96

 Ikp[Amps]: 0.0432

 Vkp[Volts]: 102.76

 Ikp[Amps]: 0.0344

 Vkp[Volts]: 132.44

 Ikp[Amps]: 0.0494

 NP-RATIO: 2500/5.0

 M-RATIO: 500.719

 % ERROR: 0.1438

 Ex V[Volts]: 83.900

 Ex I[Amps]: 0.029

 Winding Res: 428.70 milliohms

 Phase Angle:0.04°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0090  17.56   1951.11
 2      0.0110  23.80   2163.64
 3      0.0134  30.28   2259.70
 4      0.0164  39.60   2414.63
 5      0.0200  52.16   2608.00
 6      0.0250  70.28   2811.20
 7      0.0298  88.36   2965.10
 8      0.0376  112.84  3001.06
 9      0.0460  129.44  2813.91
 10     0.0602  141.88  2356.81
 11     0.0680  145.40  2138.24
 12     0.0968  152.16  1571.90
 13     0.1080  153.76  1423.70
 14     0.1474  157.28  1067.03
 15     0.1736  158.92  915.44 
 16     0.2020  160.24  793.27 

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.2324  161.32  694.15 
 18     0.3138  163.52  521.10 
 19     0.3572  164.32  460.02 
 20     0.4546  166.20  365.60 
 21     0.5656  167.56  296.25 
 22     0.6784  168.64  248.58 
 23     0.8008  170.00  212.29 
 24     0.9930  171.32  172.53 
 25     1.2400  172.68  139.26 
 26     1.4692  173.76  118.27 
 27     1.8176  175.40  96.50  
 28     2.2656  176.48  77.90  
 29     2.7980  177.84  63.56  
 30     3.4146  179.16  52.47  
 31     4.1256  180.00  43.63  
 32     5.0928  181.08  35.56  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0010  2.00    2000.00
 2      0.0020  3.90    1950.00
 3      0.0040  7.80    1950.00
 4      0.0050  9.80    1960.00
 5      0.0080  15.60   1950.00
 6      0.0100  20.70   2070.00
 7      0.0200  52.20   2610.00
 8      0.0400  117.60  2940.00
 9      0.0500  133.00  2660.00
 10     0.0800  148.20  1852.50
 11     0.1000  152.60  1526.00

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.2000  160.20  801.00 
 13     0.4000  165.20  413.00 
 14     0.5000  166.80  333.60 
 15     0.8000  170.00  212.50 
 16     1.0000  171.40  171.40 
 17     2.0000  175.80  87.90  
 18     4.0000  179.80  44.95  
 19     5.0000  181.00  36.20  
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      FILENAME: PHASE B - CTX (SECONDARY).ezct
          DATE: 11/24/20 15:38:55    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE B - CTX (SECON          

      TEST # 7: X2-X3        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 77.12

 Ikp[Amps]: 0.0738

 Vkp[Volts]: 59.24

 Ikp[Amps]: 0.0548

 Vkp[Volts]: 79.64

 Ikp[Amps]: 0.0816

 NP-RATIO: 1500/5.0

 M-RATIO: 300.577

 % ERROR: 0.1923

 Ex V[Volts]: 52.700

 Ex I[Amps]: 0.049

 Winding Res: 285.70 milliohms

 Phase Angle:-0.02°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0090  5.76    640.00 
 2      0.0110  7.12    647.27 
 3      0.0134  9.44    704.48 
 4      0.0164  12.44   758.54 
 5      0.0204  16.80   823.53 
 6      0.0246  21.20   861.79 
 7      0.0308  28.36   920.78 
 8      0.0368  36.28   985.87 
 9      0.0450  47.44   1054.22
 10     0.0554  60.08   1084.48
 11     0.0702  73.76   1050.71
 12     0.0846  81.20   959.81 
 13     0.1046  85.80   820.27 
 14     0.1276  88.64   694.67 
 15     0.1724  92.04   533.87 
 16     0.1908  92.68   485.74 

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.2604  94.84   364.21 
 18     0.2916  95.40   327.16 
 19     0.3498  96.60   276.16 
 20     0.4500  97.84   217.42 
 21     0.5404  98.64   182.53 
 22     0.6566  99.60   151.69 
 23     0.8534  100.68  117.98 
 24     1.0014  101.36  101.22 
 25     1.2076  102.16  84.60  
 26     1.5316  103.12  67.33  
 27     1.8144  103.64  57.12  
 28     2.2722  104.44  45.96  
 29     2.7622  105.28  38.11  
 30     3.3888  105.92  31.26  
 31     4.1450  106.60  25.72  
 32     5.0962  107.28  21.05  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0010  0.60    600.00 
 2      0.0020  1.30    650.00 
 3      0.0040  2.60    650.00 
 4      0.0050  3.20    640.00 
 5      0.0080  5.10    637.50 
 6      0.0100  6.40    640.00 
 7      0.0200  16.40   820.00 
 8      0.0400  40.60   1015.00
 9      0.0500  53.50   1070.00
 10     0.0800  78.80   985.00 
 11     0.1000  84.80   848.00 

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.2000  93.00   465.00 
 13     0.4000  97.20   243.00 
 14     0.5000  98.30   196.60 
 15     0.8000  100.40  125.50 
 16     1.0000  101.40  101.40 
 17     2.0000  104.00  52.00  
 18     4.0000  106.50  26.63  
 19     5.0000  107.20  21.44  
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      FILENAME: PHASE B - CTX (SECONDARY).ezct
          DATE: 11/24/20 15:38:55    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE B - CTX (SECON          

      TEST # 8: X3-X4        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 49.48

 Ikp[Amps]: 0.1050

 Vkp[Volts]: 40.12

 Ikp[Amps]: 0.0828

 Vkp[Volts]: 53.36

 Ikp[Amps]: 0.1254

 NP-RATIO: 1000/5.0

 M-RATIO: 200.352

 % ERROR: 0.1758

 Ex V[Volts]: 32.900

 Ex I[Amps]: 0.070

 Winding Res: 202.88 milliohms

 Phase Angle:-0.06°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0094  2.44    259.57 
 2      0.0118  3.12    264.41 
 3      0.0142  4.24    298.59 
 4      0.0172  5.36    311.63 
 5      0.0204  6.64    325.49 
 6      0.0246  8.28    336.59 
 7      0.0298  10.80   362.42 
 8      0.0390  15.52   397.95 
 9      0.0450  18.88   419.56 
 10     0.0558  24.84   445.16 
 11     0.0690  32.56   471.88 
 12     0.0836  40.52   484.69 
 13     0.1042  49.12   471.40 
 14     0.1302  54.32   417.20 
 15     0.1614  57.48   356.13 
 16     0.1962  59.44   302.96 

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.2468  61.00   247.16 
 18     0.3002  62.16   207.06 
 19     0.3630  63.12   173.88 
 20     0.4308  63.84   148.19 
 21     0.5474  64.80   118.38 
 22     0.6682  65.40   97.87  
 23     0.8354  66.16   79.20  
 24     0.9988  66.76   66.84  
 25     1.2596  67.44   53.54  
 26     1.5184  67.92   44.73  
 27     1.8176  68.36   37.61  
 28     2.2040  68.92   31.27  
 29     2.7622  69.60   25.20  
 30     3.3206  70.00   21.08  
 31     4.0802  70.40   17.25  
 32     5.0670  70.80   13.97  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0010  0.20    200.00 
 2      0.0020  0.50    250.00 
 3      0.0040  1.00    250.00 
 4      0.0050  1.30    260.00 
 5      0.0080  2.10    262.50 
 6      0.0100  2.60    260.00 
 7      0.0200  6.50    325.00 
 8      0.0400  16.10   402.50 
 9      0.0500  21.60   432.00 
 10     0.0800  38.60   482.50 
 11     0.1000  47.40   474.00 

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.2000  59.60   298.00 
 13     0.4000  63.50   158.75 
 14     0.5000  64.40   128.80 
 15     0.8000  66.00   82.50  
 16     1.0000  66.80   66.80  
 17     2.0000  68.60   34.30  
 18     4.0000  70.40   17.60  
 19     5.0000  70.80   14.16  
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      FILENAME: PHASE B - CTX (SECONDARY).ezct
          DATE: 11/24/20 15:38:55    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE B - CTX (SECON          

                SUMMARY REPORT
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 Test  Tap  IEEE30(V/I)  IEEE45(V/I)  IEC 10/50(V/I)  NP-Ratio  M-Ratio  % Error  Phase Angle  Winding Res

 1  X1-X2  24.92/0.2172  20.92/0.1722  26.64/0.2488  500/5.0  100.236  0.236 % -0.10° [In Ø]  144.72 m-ohms 

 2  X1-X3  99.40/0.0540  82.40/0.0426  105.60/0.0602  2000/5.0  400.658  0.165 % 0.00° [In Ø]  324.38 m-ohms 

 3  X1-X4  149.92/0.0360  124.12/0.0288  158.28/0.0402  3000/5.0  600.962  0.160 % 0.02° [In Ø]  467.04 m-ohms 

 4  X1-X5  201.00/0.0278  160.64/0.0206  209.24/0.0294  4000/5.0  801.614  0.202 % 0.08° [In Ø]  626.41 m-ohms 

 5  X2-X3  77.12/0.0738  59.24/0.0548  79.64/0.0816  1500/5.0  300.577  0.192 % -0.02° [In Ø]  285.70 m-ohms 

 6  X2-X4  123.96/0.0432  102.76/0.0344  132.44/0.0494  2500/5.0  500.719  0.144 % 0.04° [In Ø]  428.70 m-ohms 

 7  X2-X5  176.24/0.0310  142.00/0.0240  183.92/0.0344  3500/5.0  701.219  0.174 % 0.12° [In Ø]  588.05 m-ohms 

 8  X3-X4  49.48/0.1050  40.12/0.0828  53.36/0.1254  1000/5.0  200.352  0.176 % -0.06° [In Ø]  202.88 m-ohms 
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      FILENAME: PHASE B - CTX (SECONDARY).ezct
          DATE: 11/24/20 15:38:55    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE B - CTX (SECON          

                TEST PLAN    
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 Nameplate Ratio  Ratio
 Test

 Excitation
 Test

 Winding
 Res Test

 Excitation
 Voltage (V)

 Excitation
 Current (A)

 Note

 X1-X5  4000/5.0  [X]  [X]  [X]  500.00  5.00
 X1-X4  3000/5.0  [X]  [X]  [X]  500.00  5.00
 X1-X3  2000/5.0  [X]  [X]  [X]  500.00  5.00
 X1-X2   500/5.0  [X]  [X]  [X]  500.00  5.00
 X2-X5  3500/5.0  [X]  [X]  [X]  500.00  5.00
 X2-X4  2500/5.0  [X]  [X]  [X]  500.00  5.00
 X2-X3  1500/5.0  [X]  [X]  [X]  500.00  5.00
 X3-X4  1000/5.0  [X]  [X]  [X]  500.00  5.00

 Burden Test     [ ]
 Insulation Test [ ]

 Classification: C200 for Multi Tap: X1-X5
 IRated: 5.00 Tmeas: 25.00 C Rmeas: 0.6264 Ohm Rct75: 0.7471 Ohm

 Class: C10  Br: 0.09  Bi: 0.04  Btot: 0.84  Vsec: 83.82
 Class: C20  Br: 0.18  Bi: 0.09  Btot: 0.93  Vsec: 93.12
 Class: C50  Br: 0.45  Bi: 0.22  Btot: 1.22  Vsec: 121.68
 Class: C100  Br: 0.50  Bi: 0.87  Btot: 1.52  Vsec: 151.83
 Class: C200  Br: 1.00  Bi: 1.73  Btot: 2.46  Vsec: 246.02
 Class: C400  Br: 2.00  Bi: 3.46  Btot: 4.42  Vsec: 442.12
 Class: C800  Br: 4.00  Bi: 6.93  Btot: 8.40  Vsec: 839.85



      FILENAME: PHASE B - CTS.ezct  
          DATE: 11/24/20 15:41:49    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE B - CTS                 

      TEST # 1: X1-X2        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 173.64

 Ikp[Amps]: 0.0302

 Vkp[Volts]: 145.76

 Ikp[Amps]: 0.0248

 Vkp[Volts]: 188.12

 Ikp[Amps]: 0.0364

 NP-RATIO: 3480/5.0

 M-RATIO: 697.365

 % ERROR: 0.1962

 Ex V[Volts]: 98.400

 Ex I[Amps]: 0.018

 Winding Res: 565.07 milliohms

 Phase Angle:0.18°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0090  37.44   4160.00
 2      0.0110  50.00   4545.45
 3      0.0134  66.68   4976.12
 4      0.0164  86.60   5280.49
 5      0.0200  113.36  5668.00
 6      0.0246  144.04  5855.28
 7      0.0298  171.32  5748.99
 8      0.0376  190.80  5074.47
 9      0.0450  200.80  4462.22
 10     0.0574  209.72  3653.66
 11     0.0690  214.32  3106.09
 12     0.0924  219.72  2377.92
 13     0.1144  222.68  1946.50
 14     0.1588  226.48  1426.20
 15     0.2134  229.16  1073.85
 16     0.2816  231.88  823.44 

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.3614  233.76  646.82 
 18     0.4370  235.40  538.67 
 19     0.5504  237.56  431.61 
 20     0.6518  238.92  366.55 
 21     0.8682  241.60  278.28 
 22     0.9770  242.68  248.39 
 23     1.2190  244.56  200.62 
 24     1.4802  246.20  166.33 
 25     1.9020  248.36  130.58 
 26     2.2234  249.72  112.31 
 27     2.7590  251.60  91.19  
 28     3.4276  253.24  73.88  
 29     4.0802  254.56  62.39  
 30     5.0864  256.20  50.37  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0010  4.20    4200.00
 2      0.0020  8.30    4150.00
 3      0.0040  16.60   4150.00
 4      0.0050  20.80   4160.00
 5      0.0080  33.30   4162.50
 6      0.0100  43.70   4370.00
 7      0.0200  113.40  5670.00
 8      0.0400  194.00  4850.00
 9      0.0500  204.40  4088.00
 10     0.0800  216.80  2710.00
 11     0.1000  220.80  2208.00

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.2000  228.50  1142.50
 13     0.4000  234.60  586.50 
 14     0.5000  236.60  473.20 
 15     0.8000  240.80  301.00 
 16     1.0000  242.80  242.80 
 17     2.0000  248.80  124.40 
 18     4.0000  254.40  63.60  
 19     5.0000  256.00  51.20  
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      FILENAME: PHASE B - CTS.ezct  
          DATE: 11/24/20 15:41:49    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE B - CTS                 

                SUMMARY REPORT
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 Test  Tap  IEEE30(V/I)  IEEE45(V/I)  IEC 10/50(V/I)  NP-Ratio  M-Ratio  % Error  Phase Angle  Winding Res

 1  X1-X2  173.64/0.0302  145.76/0.0248  188.12/0.0364  3480/5.0  697.365  0.196 % 0.18° [In Ø]  565.07 m-ohms 

 CT Excitation Plot

    1 V

   10 V

 100 V

1000 V

10000 V

2000 V

 .001 A  .01 A  0.1 A  1.0 A   10 A

 Test Notepad

 EZCT-2000 Software Version: 3.0
 www.vanguard-instruments.com



      FILENAME: PHASE B - CTS.ezct  
          DATE: 11/24/20 15:41:49    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE B - CTS                 

                TEST PLAN    
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 Nameplate Ratio  Ratio
 Test

 Excitation
 Test

 Winding
 Res Test

 Excitation
 Voltage (V)

 Excitation
 Current (A)

 Note

 X1-X2  3480/5.0  [X]  [X]  [X]  500.00  5.00

 Burden Test     [ ]
 Insulation Test [ ]

 Classification: C200 for Single Tap: X1-X2
 IRated: 5.00 Tmeas: 25.00 C Rmeas: 0.5651 Ohm Rct75: 0.6740 Ohm

 Class: C10  Br: 0.09  Bi: 0.04  Btot: 0.77  Vsec: 76.52
 Class: C20  Br: 0.18  Bi: 0.09  Btot: 0.86  Vsec: 85.84
 Class: C50  Br: 0.45  Bi: 0.22  Btot: 1.14  Vsec: 114.49
 Class: C100  Br: 0.50  Bi: 0.87  Btot: 1.46  Vsec: 145.88
 Class: C200  Br: 1.00  Bi: 1.73  Btot: 2.41  Vsec: 240.88
 Class: C400  Br: 2.00  Bi: 3.46  Btot: 4.38  Vsec: 437.61
 Class: C800  Br: 4.00  Bi: 6.93  Btot: 8.36  Vsec: 835.74



      FILENAME: PHASE C - CTX.ezct  
          DATE: 11/24/20 14:37:23    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE C - CTX                 

      TEST # 1: X1-X5        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 178.32

 Ikp[Amps]: 0.6640

 Vkp[Volts]: 145.24

 Ikp[Amps]: 0.5252

 Vkp[Volts]: 186.64

 Ikp[Amps]: 0.7446

 NP-RATIO: 200/5.0

 M-RATIO: 40.039

 % ERROR: 0.0977

 Ex V[Volts]: 97.700

 Ex I[Amps]: 0.375

 Winding Res: 197.45 milliohms

 Phase Angle:0.06°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0098  0.80    81.63  
 2      0.0130  1.24    95.38  
 3      0.0180  2.08    115.56 
 4      0.0200  2.32    116.00 
 5      0.0294  3.88    131.97 
 6      0.0324  4.48    138.27 
 7      0.0376  5.32    141.49 
 8      0.0460  6.84    148.70 
 9      0.0582  9.28    159.45 
 10     0.0684  11.40   166.67 
 11     0.0836  14.48   173.21 
 12     0.1038  19.00   183.04 
 13     0.1280  24.60   192.19 
 14     0.1544  31.24   202.33 
 15     0.1900  40.48   213.05 
 16     0.2352  53.16   226.02 

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.2866  68.56   239.22 
 18     0.3536  90.00   254.52 
 19     0.4288  115.00  268.19 
 20     0.5302  146.76  276.80 
 21     0.6538  175.92  269.07 
 22     0.8230  195.92  238.06 
 23     1.0160  205.12  201.89 
 24     1.2194  210.52  172.64 
 25     1.4832  214.84  144.85 
 26     1.8566  218.64  117.76 
 27     2.2624  221.32  97.83  
 28     2.7850  224.04  80.45  
 29     3.3206  226.20  68.12  
 30     4.0898  228.64  55.90  
 31     5.0896  230.80  45.35  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0010  0.10    100.00 
 2      0.0020  0.20    100.00 
 3      0.0040  0.30    75.00  
 4      0.0050  0.40    80.00  
 5      0.0080  0.60    75.00  
 6      0.0100  0.80    80.00  
 7      0.0200  2.30    115.00 
 8      0.0400  5.80    145.00 
 9      0.0500  7.60    152.00 
 10     0.0800  13.80   172.50 
 11     0.1000  18.20   182.00 

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.2000  43.30   216.50 
 13     0.4000  105.40  263.50 
 14     0.5000  137.30  274.60 
 15     0.8000  193.20  241.50 
 16     1.0000  204.40  204.40 
 17     2.0000  219.60  109.80 
 18     4.0000  228.40  57.10  
 19     5.0000  230.60  46.12  
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      FILENAME: PHASE C - CTX.ezct  
          DATE: 11/24/20 14:37:23    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE C - CTX                 

      TEST # 2: X1-X4        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 134.32

 Ikp[Amps]: 0.9134

 Vkp[Volts]: 111.52

 Ikp[Amps]: 0.7096

 Vkp[Volts]: 142.44

 Ikp[Amps]: 1.0108

 NP-RATIO: 150/5.0

 M-RATIO: 30.040

 % ERROR: 0.1320

 Ex V[Volts]: 91.800

 Ex I[Amps]: 0.601

 Winding Res: 169.31 milliohms

 Phase Angle:0.10°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0098  0.40    40.82  
 2      0.0160  0.88    55.00  
 3      0.0242  1.56    64.46  
 4      0.0270  1.84    68.15  
 5      0.0340  2.48    72.94  
 6      0.0418  3.20    76.56  
 7      0.0468  3.76    80.34  
 8      0.0574  4.92    85.71  
 9      0.0684  6.00    87.72  
 10     0.0854  7.84    91.80  
 11     0.1026  9.96    97.08  
 12     0.1284  13.24   103.12 
 13     0.1540  16.28   105.71 
 14     0.1888  20.96   111.02 
 15     0.2360  27.72   117.46 
 16     0.2870  35.48   123.62 

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.3510  46.36   132.08 
 18     0.4292  59.80   139.33 
 19     0.5338  79.20   148.37 
 20     0.6550  101.48  154.93 
 21     0.7988  123.52  154.63 
 22     0.9902  141.60  143.00 
 23     1.2006  150.52  125.37 
 24     1.4872  156.76  105.41 
 25     1.8404  160.80  87.37  
 26     2.2266  163.52  73.44  
 27     2.7362  165.92  60.64  
 28     3.3562  167.84  50.01  
 29     4.1612  170.00  40.85  
 30     5.0864  171.60  33.74  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0010  0.00    0.00   
 2      0.0020  0.10    50.00  
 3      0.0040  0.20    50.00  
 4      0.0050  0.20    40.00  
 5      0.0080  0.30    37.50  
 6      0.0100  0.40    40.00  
 7      0.0200  1.20    60.00  
 8      0.0400  3.00    75.00  
 9      0.0500  4.10    82.00  
 10     0.0800  7.20    90.00  
 11     0.1000  9.60    96.00  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.2000  22.60   113.00 
 13     0.4000  54.80   137.00 
 14     0.5000  72.90   145.80 
 15     0.8000  123.60  154.50 
 16     1.0000  142.00  142.00 
 17     2.0000  161.90  80.95  
 18     4.0000  169.60  42.40  
 19     5.0000  171.40  34.28  
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      FILENAME: PHASE C - CTX.ezct  
          DATE: 11/24/20 14:37:23    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE C - CTX                 

      TEST # 3: X1-X3        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 90.04

 Ikp[Amps]: 1.3698

 Vkp[Volts]: 75.72

 Ikp[Amps]: 1.1036

 Vkp[Volts]: 95.00

 Ikp[Amps]: 1.5134

 NP-RATIO: 100/5.0

 M-RATIO: 20.045

 % ERROR: 0.2265

 Ex V[Volts]: 50.400

 Ex I[Amps]: 0.770

 Winding Res: 139.56 milliohms

 Phase Angle:0.00°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0290  0.84    28.97  
 2      0.0360  1.08    30.00  
 3      0.0422  1.28    30.33  
 4      0.0450  1.40    31.11  
 5      0.0554  1.88    33.94  
 6      0.0746  2.68    35.92  
 7      0.0924  3.60    38.96  
 8      0.1076  4.24    39.41  
 9      0.1272  5.32    41.82  
 10     0.1540  6.64    43.12  
 11     0.1896  8.56    45.15  
 12     0.2356  11.40   48.39  
 13     0.2858  14.08   49.27  
 14     0.3502  18.28   52.20  
 15     0.4436  24.56   55.37  
 16     0.5286  30.92   58.49  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.6472  40.32   62.30  
 18     0.7918  51.56   65.12  
 19     0.9734  66.68   68.50  
 20     1.2190  83.76   68.71  
 21     1.4654  94.04   64.17  
 22     1.8046  100.92  55.92  
 23     2.2462  105.12  46.80  
 24     2.7590  107.68  39.03  
 25     3.3270  109.44  32.89  
 26     4.1060  111.20  27.08  
 27     5.0604  112.68  22.27  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0010  0.00    0.00   
 2      0.0020  0.00    0.00   
 3      0.0040  0.10    25.00  
 4      0.0050  0.20    40.00  
 5      0.0080  0.20    25.00  
 6      0.0100  0.30    30.00  
 7      0.0200  0.60    30.00  
 8      0.0400  1.20    30.00  
 9      0.0500  1.60    32.00  
 10     0.0800  3.00    37.50  
 11     0.1000  3.90    39.00  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.2000  9.20    46.00  
 13     0.4000  21.60   54.00  
 14     0.5000  28.80   57.60  
 15     0.8000  52.20   65.25  
 16     1.0000  68.50   68.50  
 17     2.0000  102.80  51.40  
 18     4.0000  111.00  27.75  
 19     5.0000  112.60  22.52  
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      FILENAME: PHASE C - CTX.ezct  
          DATE: 11/24/20 14:37:23    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE C - CTX                 

      TEST # 4: X1-X2        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 45.44

 Ikp[Amps]: 2.7164

 Vkp[Volts]: 36.80

 Ikp[Amps]: 2.1122

 Vkp[Volts]: 48.04

 Ikp[Amps]: 3.0654

 NP-RATIO: 50/5.0

 M-RATIO: 10.070

 % ERROR: 0.7000

 Ex V[Volts]: 10.500

 Ex I[Amps]: 0.776

 Winding Res: 111.45 milliohms

 Phase Angle:-0.32°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0476  0.32    6.72   
 2      0.0620  0.44    7.10   
 3      0.0858  0.72    8.39   
 4      0.1120  0.96    8.57   
 5      0.1370  1.24    9.05   
 6      0.1646  1.56    9.48   
 7      0.1942  1.88    9.68   
 8      0.2422  2.52    10.40  
 9      0.2936  3.20    10.90  
 10     0.3528  3.96    11.22  
 11     0.4414  5.24    11.87  
 12     0.5264  6.44    12.23  
 13     0.6690  8.80    13.15  
 14     0.8016  10.80   13.47  
 15     0.9718  14.00   14.41  
 16     1.2084  18.36   15.19  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     1.4888  24.04   16.15  
 18     1.8176  31.16   17.14  
 19     2.2136  38.72   17.49  
 20     2.7492  45.88   16.69  
 21     3.3206  49.80   15.00  
 22     4.1450  52.44   12.65  
 23     5.0214  53.92   10.74  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0040  0.00    0.00   
 2      0.0050  0.00    0.00   
 3      0.0080  0.00    0.00   
 4      0.0100  0.10    10.00  
 5      0.0200  0.10    5.00   
 6      0.0400  0.30    7.50   
 7      0.0500  0.40    8.00   
 8      0.0800  0.60    7.50   
 9      0.1000  0.80    8.00   
 10     0.2000  2.00    10.00  
 11     0.4000  4.60    11.50  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.5000  6.10    12.20  
 13     0.8000  10.80   13.50  
 14     1.0000  14.50   14.50  
 15     2.0000  34.60   17.30  
 16     4.0000  52.00   13.00  
 17     5.0000  53.90   10.78  
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      FILENAME: PHASE C - CTX.ezct  
          DATE: 11/24/20 14:37:23    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE C - CTX                 

      TEST # 5: X2-X5        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 134.04

 Ikp[Amps]: 0.9098

 Vkp[Volts]: 112.24

 Ikp[Amps]: 0.7254

 Vkp[Volts]: 141.56

 Ikp[Amps]: 0.9952

 NP-RATIO: 150/5.0

 M-RATIO: 30.041

 % ERROR: 0.1353

 Ex V[Volts]: 92.000

 Ex I[Amps]: 0.602

 Winding Res: 167.03 milliohms

 Phase Angle:0.14°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0102  0.48    47.06  
 2      0.0176  1.00    56.82  
 3      0.0234  1.48    63.25  
 4      0.0274  1.88    68.61  
 5      0.0298  2.08    69.80  
 6      0.0422  3.24    76.78  
 7      0.0480  3.84    80.00  
 8      0.0602  5.24    87.04  
 9      0.0694  6.04    87.03  
 10     0.0854  7.92    92.74  
 11     0.1050  10.28   97.90  
 12     0.1330  13.76   103.46 
 13     0.1552  16.44   105.93 
 14     0.1926  21.44   111.32 
 15     0.2340  27.52   117.61 
 16     0.2858  35.40   123.86 

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.3544  46.76   131.94 
 18     0.4344  60.72   139.78 
 19     0.5260  77.84   147.98 
 20     0.6484  100.12  154.41 
 21     0.7934  122.96  154.98 
 22     0.9836  141.08  143.43 
 23     1.2162  151.36  124.45 
 24     1.5386  157.56  102.40 
 25     1.8890  161.32  85.40  
 26     2.2722  163.76  72.07  
 27     2.7784  166.20  59.82  
 28     3.3920  168.36  49.63  
 29     4.0866  169.72  41.53  
 30     5.0084  171.60  34.26  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0010  0.00    0.00   
 2      0.0020  0.10    50.00  
 3      0.0040  0.20    50.00  
 4      0.0050  0.20    40.00  
 5      0.0080  0.40    50.00  
 6      0.0100  0.50    50.00  
 7      0.0200  1.20    60.00  
 8      0.0400  3.00    75.00  
 9      0.0500  4.10    82.00  
 10     0.0800  7.30    91.25  
 11     0.1000  9.70    97.00  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.2000  22.50   112.50 
 13     0.4000  54.70   136.75 
 14     0.5000  73.00   146.00 
 15     0.8000  123.60  154.50 
 16     1.0000  141.80  141.80 
 17     2.0000  162.00  81.00  
 18     4.0000  169.60  42.40  
 19     5.0000  171.60  34.32  
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      FILENAME: PHASE C - CTX.ezct  
          DATE: 11/24/20 14:37:23    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE C - CTX                 

      TEST # 6: X2-X4        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 89.92

 Ikp[Amps]: 1.3718

 Vkp[Volts]: 75.44

 Ikp[Amps]: 1.0986

 Vkp[Volts]: 95.64

 Ikp[Amps]: 1.5374

 NP-RATIO: 100/5.0

 M-RATIO: 20.049

 % ERROR: 0.2425

 Ex V[Volts]: 50.300

 Ex I[Amps]: 0.769

 Winding Res: 138.94 milliohms

 Phase Angle:0.10°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0336  0.96    28.57  
 2      0.0394  1.20    30.46  
 3      0.0492  1.64    33.33  
 4      0.0612  2.08    33.99  
 5      0.0694  2.52    36.31  
 6      0.0832  3.16    37.98  
 7      0.1038  4.12    39.69  
 8      0.1288  5.32    41.30  
 9      0.1580  6.96    44.05  
 10     0.1914  8.68    45.35  
 11     0.2394  11.48   47.95  
 12     0.2862  14.24   49.76  
 13     0.3506  18.36   52.37  
 14     0.4452  24.68   55.44  
 15     0.5286  30.96   58.57  
 16     0.6452  39.80   61.69  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.7938  51.76   65.21  
 18     0.9722  66.60   68.50  
 19     1.2112  83.36   68.82  
 20     1.4888  94.72   63.62  
 21     1.8274  101.20  55.38  
 22     2.2202  105.00  47.29  
 23     2.7882  107.84  38.68  
 24     3.3432  109.72  32.82  
 25     4.1126  111.20  27.04  
 26     5.0670  112.68  22.24  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0010  0.00    0.00   
 2      0.0020  0.00    0.00   
 3      0.0040  0.10    25.00  
 4      0.0050  0.20    40.00  
 5      0.0080  0.20    25.00  
 6      0.0100  0.30    30.00  
 7      0.0200  0.60    30.00  
 8      0.0400  1.20    30.00  
 9      0.0500  1.70    34.00  
 10     0.0800  3.00    37.50  
 11     0.1000  4.00    40.00  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.2000  9.20    46.00  
 13     0.4000  21.60   54.00  
 14     0.5000  28.80   57.60  
 15     0.8000  52.30   65.37  
 16     1.0000  68.60   68.60  
 17     2.0000  102.90  51.45  
 18     4.0000  111.00  27.75  
 19     5.0000  112.60  22.52  
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      FILENAME: PHASE C - CTX.ezct  
          DATE: 11/24/20 14:37:23    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE C - CTX                 

      TEST # 7: X2-X3        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 45.20

 Ikp[Amps]: 2.6834

 Vkp[Volts]: 37.40

 Ikp[Amps]: 2.1394

 Vkp[Volts]: 47.84

 Ikp[Amps]: 3.0422

 NP-RATIO: 50/5.0

 M-RATIO: 10.070

 % ERROR: 0.6960

 Ex V[Volts]: 10.500

 Ex I[Amps]: 0.774

 Winding Res: 109.17 milliohms

 Phase Angle:-0.12°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0602  0.44    7.31   
 2      0.0772  0.64    8.29   
 3      0.0914  0.76    8.32   
 4      0.1092  0.96    8.79   
 5      0.1404  1.32    9.40   
 6      0.1606  1.48    9.22   
 7      0.1962  1.96    9.99   
 8      0.2316  2.36    10.19  
 9      0.2936  3.16    10.76  
 10     0.3524  4.00    11.35  
 11     0.4460  5.32    11.93  
 12     0.5334  6.52    12.22  
 13     0.6484  8.32    12.83  
 14     0.7996  10.80   13.51  
 15     0.9734  14.08   14.46  
 16     1.1964  18.12   15.15  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     1.4880  24.00   16.13  
 18     1.8014  30.76   17.08  
 19     2.2332  39.24   17.57  
 20     2.7200  45.68   16.79  
 21     3.3562  50.00   14.90  
 22     4.0802  52.28   12.81  
 23     5.0344  53.84   10.69  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0040  0.00    0.00   
 2      0.0050  0.00    0.00   
 3      0.0080  0.00    0.00   
 4      0.0100  0.10    10.00  
 5      0.0200  0.20    10.00  
 6      0.0400  0.30    7.50   
 7      0.0500  0.40    8.00   
 8      0.0800  0.70    8.75   
 9      0.1000  0.80    8.00   
 10     0.2000  2.00    10.00  
 11     0.4000  4.70    11.75  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.5000  6.10    12.20  
 13     0.8000  10.80   13.50  
 14     1.0000  14.60   14.60  
 15     2.0000  34.70   17.35  
 16     4.0000  52.00   13.00  
 17     5.0000  53.80   10.76  
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      FILENAME: PHASE C - CTX.ezct  
          DATE: 11/24/20 14:37:23    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE C - CTX                 

      TEST # 8: X3-X4        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 45.20

 Ikp[Amps]: 2.6812

 Vkp[Volts]: 37.20

 Ikp[Amps]: 2.1296

 Vkp[Volts]: 47.80

 Ikp[Amps]: 3.0316

 NP-RATIO: 50/5.0

 M-RATIO: 10.071

 % ERROR: 0.7080

 Ex V[Volts]: 10.500

 Ex I[Amps]: 0.773

 Winding Res: 109.34 milliohms

 Phase Angle:-0.04°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0192  0.12    6.25   
 2      0.0282  0.16    5.67   
 3      0.0492  0.32    6.50   
 4      0.0558  0.40    7.17   
 5      0.0874  0.72    8.24   
 6      0.1112  0.96    8.63   
 7      0.1354  1.20    8.86   
 8      0.1642  1.56    9.50   
 9      0.1896  1.84    9.70   
 10     0.2378  2.48    10.43  
 11     0.2854  3.16    11.07  
 12     0.3560  4.04    11.35  
 13     0.4348  5.20    11.96  
 14     0.5342  6.52    12.21  
 15     0.6506  8.36    12.85  
 16     0.8034  10.84   13.49  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.9750  14.12   14.48  
 18     1.1964  18.08   15.11  
 19     1.4790  23.88   16.15  
 20     1.7982  30.80   17.13  
 21     2.2332  39.20   17.55  
 22     2.7104  45.60   16.82  
 23     3.3466  50.00   14.94  
 24     4.1482  52.44   12.64  
 25     5.0052  53.84   10.76  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0040  0.00    0.00   
 2      0.0050  0.00    0.00   
 3      0.0080  0.00    0.00   
 4      0.0100  0.10    10.00  
 5      0.0200  0.10    5.00   
 6      0.0400  0.20    5.00   
 7      0.0500  0.30    6.00   
 8      0.0800  0.60    7.50   
 9      0.1000  0.80    8.00   
 10     0.2000  2.00    10.00  
 11     0.4000  4.70    11.75  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.5000  6.10    12.20  
 13     0.8000  10.80   13.50  
 14     1.0000  14.60   14.60  
 15     2.0000  34.70   17.35  
 16     4.0000  52.00   13.00  
 17     5.0000  53.80   10.76  
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      FILENAME: PHASE C - CTX.ezct  
          DATE: 11/24/20 14:37:23    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE C - CTX                 

      TEST # 9: X4-X5        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 45.36

 Ikp[Amps]: 2.7020

 Vkp[Volts]: 37.40

 Ikp[Amps]: 2.1424

 Vkp[Volts]: 47.96

 Ikp[Amps]: 3.0552

 NP-RATIO: 50/5.0

 M-RATIO: 10.070

 % ERROR: 0.7040

 Ex V[Volts]: 10.400

 Ex I[Amps]: 0.768

 Winding Res: 109.12 milliohms

 Phase Angle:-0.02°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0206  0.12    5.83   
 2      0.0418  0.32    7.66   
 3      0.0524  0.36    6.87   
 4      0.0606  0.44    7.26   
 5      0.0808  0.68    8.42   
 6      0.0940  0.76    8.09   
 7      0.1088  0.92    8.46   
 8      0.1288  1.20    9.32   
 9      0.1622  1.52    9.37   
 10     0.1982  2.00    10.09  
 11     0.2356  2.44    10.36  
 12     0.2928  3.16    10.79  
 13     0.3676  4.16    11.32  
 14     0.4472  5.32    11.90  
 15     0.5338  6.56    12.29  
 16     0.6612  8.64    13.07  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.8042  10.88   13.53  
 18     1.0054  14.48   14.40  
 19     1.1936  18.04   15.11  
 20     1.4728  23.80   16.16  
 21     1.8274  31.24   17.10  
 22     2.2300  39.12   17.54  
 23     2.7298  45.72   16.75  
 24     3.3368  49.92   14.96  
 25     4.1516  52.48   12.64  
 26     5.0118  53.92   10.76  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0040  0.00    0.00   
 2      0.0050  0.00    0.00   
 3      0.0080  0.00    0.00   
 4      0.0100  0.00    0.00   
 5      0.0200  0.10    5.00   
 6      0.0400  0.30    7.50   
 7      0.0500  0.40    8.00   
 8      0.0800  0.70    8.75   
 9      0.1000  0.80    8.00   
 10     0.2000  2.00    10.00  
 11     0.4000  4.60    11.50  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.5000  6.10    12.20  
 13     0.8000  10.80   13.50  
 14     1.0000  14.40   14.40  
 15     2.0000  34.60   17.30  
 16     4.0000  52.00   13.00  
 17     5.0000  53.90   10.78  
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      FILENAME: PHASE C - CTX.ezct  
          DATE: 11/24/20 14:37:23    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE C - CTX                 

                SUMMARY REPORT
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 Test  Tap  IEEE30(V/I)  IEEE45(V/I)  IEC 10/50(V/I)  NP-Ratio  M-Ratio  % Error  Phase Angle  Winding Res

 1  X1-X2  45.44/2.7164  36.80/2.1122  48.04/3.0654  50/5.0  10.070  0.700 % -0.32° [In Ø]  111.45 m-ohms 

 2  X1-X3  90.04/1.3698  75.72/1.1036  95.00/1.5134  100/5.0  20.045  0.227 % 0.00° [In Ø]  139.56 m-ohms 

 3  X1-X4  134.32/0.9134  111.52/0.7096  142.44/1.0108  150/5.0  30.040  0.132 % 0.10° [In Ø]  169.31 m-ohms 

 4  X1-X5  178.32/0.6640  145.24/0.5252  186.64/0.7446  200/5.0  40.039  0.098 % 0.06° [In Ø]  197.45 m-ohms 

 5  X2-X3  45.20/2.6834  37.40/2.1394  47.84/3.0422  50/5.0  10.070  0.696 % -0.12° [In Ø]  109.17 m-ohms 

 6  X2-X4  89.92/1.3718  75.44/1.0986  95.64/1.5374  100/5.0  20.049  0.243 % 0.10° [In Ø]  138.94 m-ohms 

 7  X2-X5  134.04/0.9098  112.24/0.7254  141.56/0.9952  150/5.0  30.041  0.135 % 0.14° [In Ø]  167.03 m-ohms 

 8  X3-X4  45.20/2.6812  37.20/2.1296  47.80/3.0316  50/5.0  10.071  0.708 % -0.04° [In Ø]  109.34 m-ohms 

 10  X4-X5  45.36/2.7020  37.40/2.1424  47.96/3.0552  50/5.0  10.070  0.704 % -0.02° [In Ø]  109.12 m-ohms 
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      FILENAME: PHASE C - CTX.ezct  
          DATE: 11/24/20 14:37:23    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE C - CTX                 

                TEST PLAN    
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 Nameplate Ratio  Ratio
 Test

 Excitation
 Test

 Winding
 Res Test

 Excitation
 Voltage (V)

 Excitation
 Current (A)

 Note

 X1-X5   200/5.0  [X]  [X]  [X]  500.00  5.00
 X1-X4   150/5.0  [X]  [X]  [X]  500.00  5.00
 X1-X3   100/5.0  [X]  [X]  [X]  500.00  5.00
 X1-X2    50/5.0  [X]  [X]  [X]  500.00  5.00
 X2-X5   150/5.0  [X]  [X]  [X]  500.00  5.00
 X2-X4   100/5.0  [X]  [X]  [X]  500.00  5.00
 X2-X3    50/5.0  [X]  [X]  [X]  500.00  5.00
 X3-X4    50/5.0  [X]  [X]  [X]  500.00  5.00
 X4-X5    50/5.0  [X]  [X]  [X]  500.00  5.00

 Burden Test     [ ]
 Insulation Test [ ]

 Classification: C200 for Multi Tap: X1-X5
 IRated: 5.00 Tmeas: 25.00 C Rmeas: 0.1974 Ohm Rct75: 0.2355 Ohm

 Class: C10  Br: 0.09  Bi: 0.04  Btot: 0.33  Vsec: 32.84
 Class: C20  Br: 0.18  Bi: 0.09  Btot: 0.42  Vsec: 42.45
 Class: C50  Br: 0.45  Bi: 0.22  Btot: 0.72  Vsec: 71.93
 Class: C100  Br: 0.50  Bi: 0.87  Btot: 1.14  Vsec: 113.62
 Class: C200  Br: 1.00  Bi: 1.73  Btot: 2.13  Vsec: 212.75
 Class: C400  Br: 2.00  Bi: 3.46  Btot: 4.12  Vsec: 412.28
 Class: C800  Br: 4.00  Bi: 6.93  Btot: 8.12  Vsec: 812.03



      FILENAME: PHASE C - CTY.ezct  
          DATE: 11/24/20 14:59:03    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE C - CTY                 

      TEST # 1: X1-X5        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 177.52

 Ikp[Amps]: 0.6580

 Vkp[Volts]: 143.96

 Ikp[Amps]: 0.5160

 Vkp[Volts]: 185.76

 Ikp[Amps]: 0.7342

 NP-RATIO: 200/5.0

 M-RATIO: 40.034

 % ERROR: 0.0850

 Ex V[Volts]: 97.900

 Ex I[Amps]: 0.369

 Winding Res: 199.30 milliohms

 Phase Angle:0.10°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0110  0.96    87.27  
 2      0.0164  1.88    114.63 
 3      0.0200  2.48    124.00 
 4      0.0282  3.88    137.59 
 5      0.0308  4.44    144.16 
 6      0.0394  6.04    153.30 
 7      0.0454  7.12    156.83 
 8      0.0566  9.32    164.66 
 9      0.0680  11.84   174.12 
 10     0.0850  15.68   184.47 
 11     0.1026  19.52   190.25 
 12     0.1252  24.80   198.08 
 13     0.1556  32.44   208.48 
 14     0.1930  42.56   220.52 
 15     0.2316  54.00   233.16 
 16     0.2924  72.56   248.15 

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.3544  92.84   261.96 
 18     0.4288  116.48  271.64 
 19     0.5256  147.00  279.68 
 20     0.6510  175.92  270.23 
 21     0.7952  192.96  242.66 
 22     0.9778  202.96  207.57 
 23     1.2440  210.24  169.00 
 24     1.5032  214.32  142.58 
 25     1.8014  217.56  120.77 
 26     2.2980  221.08  96.21  
 27     2.7136  223.24  82.27  
 28     3.3432  225.64  67.49  
 29     4.0898  228.08  55.77  
 30     5.1092  230.52  45.12  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0010  0.10    100.00 
 2      0.0020  0.20    100.00 
 3      0.0040  0.40    100.00 
 4      0.0050  0.40    80.00  
 5      0.0080  0.70    87.50  
 6      0.0100  0.90    90.00  
 7      0.0200  2.50    125.00 
 8      0.0400  6.20    155.00 
 9      0.0500  8.00    160.00 
 10     0.0800  14.60   182.50 
 11     0.1000  19.00   190.00 

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.2000  44.60   223.00 
 13     0.4000  107.30  268.25 
 14     0.5000  139.00  278.00 
 15     0.8000  193.20  241.50 
 16     1.0000  203.60  203.60 
 17     2.0000  219.00  109.50 
 18     4.0000  227.80  56.95  
 19     5.0000  230.20  46.04  
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      FILENAME: PHASE C - CTY.ezct  
          DATE: 11/24/20 14:59:03    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE C - CTY                 

      TEST # 2: X1-X4        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 133.52

 Ikp[Amps]: 0.9006

 Vkp[Volts]: 107.96

 Ikp[Amps]: 0.6822

 Vkp[Volts]: 140.84

 Ikp[Amps]: 0.9836

 NP-RATIO: 150/5.0

 M-RATIO: 30.039

 % ERROR: 0.1290

 Ex V[Volts]: 93.200

 Ex I[Amps]: 0.600

 Winding Res: 170.64 milliohms

 Phase Angle:0.04°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0102  0.44    43.14  
 2      0.0180  1.12    62.22  
 3      0.0234  1.56    66.67  
 4      0.0270  1.92    71.11  
 5      0.0344  2.72    79.07  
 6      0.0406  3.24    79.80  
 7      0.0468  3.88    82.91  
 8      0.0586  5.28    90.10  
 9      0.0684  6.24    91.23  
 10     0.0836  8.00    95.69  
 11     0.1022  10.32   100.98 
 12     0.1276  13.68   107.21 
 13     0.1540  16.92   109.87 
 14     0.1922  22.48   116.96 
 15     0.2328  28.16   120.96 
 16     0.2854  36.76   128.80 

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.3502  47.28   135.01 
 18     0.4296  61.20   142.46 
 19     0.5318  80.28   150.96 
 20     0.6522  102.44  157.07 
 21     0.7984  124.04  155.36 
 22     0.9758  140.52  144.00 
 23     1.2194  150.52  123.44 
 24     1.5196  156.48  102.97 
 25     1.8760  160.24  85.42  
 26     2.2526  162.96  72.34  
 27     2.7558  165.40  60.02  
 28     3.3660  167.56  49.78  
 29     4.1678  169.44  40.65  
 30     5.0928  171.08  33.59  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0010  0.00    0.00   
 2      0.0020  0.10    50.00  
 3      0.0040  0.20    50.00  
 4      0.0050  0.20    40.00  
 5      0.0080  0.40    50.00  
 6      0.0100  0.40    40.00  
 7      0.0200  1.30    65.00  
 8      0.0400  3.20    80.00  
 9      0.0500  4.20    84.00  
 10     0.0800  7.60    95.00  
 11     0.1000  10.00   100.00 

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.2000  23.60   118.00 
 13     0.4000  56.00   140.00 
 14     0.5000  74.40   148.80 
 15     0.8000  124.20  155.25 
 16     1.0000  141.50  141.50 
 17     2.0000  161.10  80.55  
 18     4.0000  169.00  42.25  
 19     5.0000  170.90  34.18  
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      FILENAME: PHASE C - CTY.ezct  
          DATE: 11/24/20 14:59:03    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE C - CTY                 

      TEST # 3: X1-X3        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 89.72

 Ikp[Amps]: 1.3596

 Vkp[Volts]: 72.24

 Ikp[Amps]: 1.0316

 Vkp[Volts]: 95.04

 Ikp[Amps]: 1.5108

 NP-RATIO: 100/5.0

 M-RATIO: 20.060

 % ERROR: 0.2990

 Ex V[Volts]: 52.100

 Ex I[Amps]: 0.777

 Winding Res: 180.17 milliohms

 Phase Angle:-0.06°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0302  0.92    30.46  
 2      0.0418  1.36    32.54  
 3      0.0450  1.48    32.89  
 4      0.0566  2.04    36.04  
 5      0.0734  2.72    37.06  
 6      0.0924  3.72    40.26  
 7      0.1050  4.32    41.14  
 8      0.1268  5.48    43.22  
 9      0.1540  6.96    45.19  
 10     0.1926  9.04    46.94  
 11     0.2378  11.92   50.13  
 12     0.2890  14.92   51.63  
 13     0.3536  19.24   54.41  
 14     0.4288  24.56   57.28  
 15     0.5260  31.60   60.08  
 16     0.6476  41.28   63.74  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.7956  53.36   67.07  
 18     0.9714  67.44   69.43  
 19     1.2240  84.44   68.99  
 20     1.4856  94.60   63.68  
 21     1.8274  100.92  55.23  
 22     2.2202  104.44  47.04  
 23     2.7948  107.44  38.44  
 24     3.3724  109.20  32.38  
 25     4.1190  110.80  26.90  
 26     5.0670  112.16  22.14  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0010  0.00    0.00   
 2      0.0020  0.10    50.00  
 3      0.0040  0.10    25.00  
 4      0.0050  0.20    40.00  
 5      0.0080  0.20    25.00  
 6      0.0100  0.30    30.00  
 7      0.0200  0.60    30.00  
 8      0.0400  1.30    32.50  
 9      0.0500  1.70    34.00  
 10     0.0800  3.10    38.75  
 11     0.1000  4.10    41.00  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.2000  9.50    47.50  
 13     0.4000  22.50   56.25  
 14     0.5000  29.70   59.40  
 15     0.8000  53.70   67.13  
 16     1.0000  69.40   69.40  
 17     2.0000  102.50  51.25  
 18     4.0000  110.60  27.65  
 19     5.0000  112.10  22.42  

 CT Excitation Plot

    1 V

   10 V

 100 V

1000 V

10000 V

2000 V

 .001 A  .01 A  0.1 A  1.0 A   10 A

 EZCT-2000 Software Version: 3.0
 www.vanguard-instruments.com



      FILENAME: PHASE C - CTY.ezct  
          DATE: 11/24/20 14:59:03    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE C - CTY                 

      TEST # 4: X1-X2        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 44.80

 Ikp[Amps]: 2.6424

 Vkp[Volts]: 36.88

 Ikp[Amps]: 2.0936

 Vkp[Volts]: 47.64

 Ikp[Amps]: 3.0188

 NP-RATIO: 50/5.0

 M-RATIO: 10.082

 % ERROR: 0.8170

 Ex V[Volts]: 10.900

 Ex I[Amps]: 0.775

 Winding Res: 139.68 milliohms

 Phase Angle:-0.22°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0464  0.32    6.90   
 2      0.0616  0.48    7.79   
 3      0.0854  0.72    8.43   
 4      0.1108  0.96    8.66   
 5      0.1338  1.24    9.27   
 6      0.1622  1.60    9.86   
 7      0.1908  1.96    10.27  
 8      0.2394  2.64    11.03  
 9      0.2894  3.28    11.33  
 10     0.3494  4.08    11.68  
 11     0.4492  5.56    12.38  
 12     0.5342  6.80    12.73  
 13     0.6460  8.60    13.31  
 14     0.7992  11.16   13.96  
 15     0.9734  14.52   14.92  
 16     1.1940  18.56   15.54  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     1.4876  24.52   16.48  
 18     1.8014  31.36   17.41  
 19     2.2494  39.80   17.69  
 20     2.7070  45.60   16.85  
 21     3.3238  49.64   14.93  
 22     4.1482  52.24   12.59  
 23     5.0280  53.64   10.67  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0040  0.00    0.00   
 2      0.0050  0.00    0.00   
 3      0.0080  0.00    0.00   
 4      0.0100  0.10    10.00  
 5      0.0200  0.10    5.00   
 6      0.0400  0.30    7.50   
 7      0.0500  0.40    8.00   
 8      0.0800  0.70    8.75   
 9      0.1000  0.80    8.00   
 10     0.2000  2.10    10.50  
 11     0.4000  4.80    12.00  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.5000  6.30    12.60  
 13     0.8000  11.20   14.00  
 14     1.0000  15.00   15.00  
 15     2.0000  35.10   17.55  
 16     4.0000  51.80   12.95  
 17     5.0000  53.60   10.72  
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      FILENAME: PHASE C - CTY.ezct  
          DATE: 11/24/20 14:59:03    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE C - CTY                 

      TEST # 5: X2-X5        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 133.72

 Ikp[Amps]: 0.9040

 Vkp[Volts]: 108.92

 Ikp[Amps]: 0.6890

 Vkp[Volts]: 142.00

 Ikp[Amps]: 1.0072

 NP-RATIO: 150/5.0

 M-RATIO: 30.043

 % ERROR: 0.1423

 Ex V[Volts]: 93.100

 Ex I[Amps]: 0.599

 Winding Res: 198.11 milliohms

 Phase Angle:0.16°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0106  0.52    49.06  
 2      0.0110  0.56    50.91  
 3      0.0180  1.08    60.00  
 4      0.0224  1.48    66.07  
 5      0.0270  1.92    71.11  
 6      0.0352  2.72    77.27  
 7      0.0406  3.28    80.79  
 8      0.0472  3.92    83.05  
 9      0.0590  5.32    90.17  
 10     0.0684  6.28    91.81  
 11     0.0874  8.40    96.11  
 12     0.1022  10.32   100.98 
 13     0.1276  13.60   106.58 
 14     0.1568  17.48   111.48 
 15     0.1950  23.00   117.95 
 16     0.2316  28.08   121.24 

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.2924  37.76   129.14 
 18     0.3506  47.36   135.08 
 19     0.4292  61.20   142.59 
 20     0.5306  80.12   151.00 
 21     0.6584  103.36  156.99 
 22     0.8016  124.44  155.24 
 23     0.9848  141.08  143.26 
 24     1.2030  150.24  124.89 
 25     1.4696  155.92  106.10 
 26     1.8046  160.00  88.66  
 27     2.2040  162.96  73.94  
 28     2.7070  165.40  61.10  
 29     3.4050  167.84  49.29  
 30     4.1126  169.44  41.20  
 31     5.0214  171.08  34.07  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0010  0.00    0.00   
 2      0.0020  0.10    50.00  
 3      0.0040  0.20    50.00  
 4      0.0050  0.20    40.00  
 5      0.0080  0.40    50.00  
 6      0.0100  0.50    50.00  
 7      0.0200  1.30    65.00  
 8      0.0400  3.20    80.00  
 9      0.0500  4.20    84.00  
 10     0.0800  7.60    95.00  
 11     0.1000  10.00   100.00 

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.2000  23.70   118.50 
 13     0.4000  56.00   140.00 
 14     0.5000  74.40   148.80 
 15     0.8000  124.20  155.25 
 16     1.0000  141.70  141.70 
 17     2.0000  161.40  80.70  
 18     4.0000  169.20  42.30  
 19     5.0000  171.00  34.20  
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      FILENAME: PHASE C - CTY.ezct  
          DATE: 11/24/20 14:59:03    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE C - CTY                 

      TEST # 6: X2-X4        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 89.40

 Ikp[Amps]: 1.3498

 Vkp[Volts]: 76.20

 Ikp[Amps]: 1.1012

 Vkp[Volts]: 94.80

 Ikp[Amps]: 1.5090

 NP-RATIO: 100/5.0

 M-RATIO: 20.064

 % ERROR: 0.3220

 Ex V[Volts]: 52.100

 Ex I[Amps]: 0.777

 Winding Res: 169.49 milliohms

 Phase Angle:-0.08°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0340  1.00    29.41  
 2      0.0406  1.32    32.51  
 3      0.0512  1.80    35.16  
 4      0.0616  2.24    36.36  
 5      0.0718  2.72    37.88  
 6      0.0858  3.48    40.56  
 7      0.1046  4.28    40.92  
 8      0.1276  5.52    43.26  
 9      0.1592  7.28    45.73  
 10     0.1888  8.88    47.03  
 11     0.2434  12.04   49.47  
 12     0.2952  15.36   52.03  
 13     0.3528  19.28   54.65  
 14     0.4352  24.88   57.17  
 15     0.5260  31.64   60.15  
 16     0.6498  41.48   63.84  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.7980  53.56   67.12  
 18     0.9828  67.92   69.11  
 19     1.2136  84.04   69.25  
 20     1.4688  94.04   64.03  
 21     1.8046  100.68  55.79  
 22     2.2428  104.72  46.69  
 23     2.7330  107.28  39.25  
 24     3.3888  109.32  32.26  
 25     4.1612  110.92  26.66  
 26     5.0118  112.28  22.40  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0010  0.00    0.00   
 2      0.0020  0.00    0.00   
 3      0.0040  0.10    25.00  
 4      0.0050  0.20    40.00  
 5      0.0080  0.20    25.00  
 6      0.0100  0.30    30.00  
 7      0.0200  0.60    30.00  
 8      0.0400  1.30    32.50  
 9      0.0500  1.80    36.00  
 10     0.0800  3.20    40.00  
 11     0.1000  4.10    41.00  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.2000  9.50    47.50  
 13     0.4000  22.50   56.25  
 14     0.5000  29.70   59.40  
 15     0.8000  53.70   67.13  
 16     1.0000  69.10   69.10  
 17     2.0000  102.50  51.25  
 18     4.0000  110.60  27.65  
 19     5.0000  112.30  22.46  
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      FILENAME: PHASE C - CTY.ezct  
          DATE: 11/24/20 14:59:03    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE C - CTY                 

      TEST # 7: X2-X3        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 44.80

 Ikp[Amps]: 2.6426

 Vkp[Volts]: 37.16

 Ikp[Amps]: 2.1022

 Vkp[Volts]: 47.72

 Ikp[Amps]: 3.0176

 NP-RATIO: 50/5.0

 M-RATIO: 10.094

 % ERROR: 0.9420

 Ex V[Volts]: 10.900

 Ex I[Amps]: 0.776

 Winding Res: 166.02 milliohms

 Phase Angle:-0.42°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0476  0.32    6.72   
 2      0.0570  0.44    7.72   
 3      0.0702  0.56    7.98   
 4      0.0886  0.76    8.58   
 5      0.1026  0.96    9.36   
 6      0.1354  1.28    9.45   
 7      0.1622  1.64    10.11  
 8      0.1918  1.96    10.22  
 9      0.2418  2.68    11.08  
 10     0.2916  3.32    11.39  
 11     0.3622  4.28    11.82  
 12     0.4488  5.56    12.39  
 13     0.5298  6.76    12.76  
 14     0.6756  9.24    13.68  
 15     0.7948  11.08   13.94  
 16     1.0082  15.04   14.92  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     1.1928  18.60   15.59  
 18     1.4786  24.44   16.53  
 19     1.7982  31.28   17.40  
 20     2.2396  39.80   17.77  
 21     2.7298  45.88   16.81  
 22     3.3368  49.80   14.92  
 23     4.1028  52.24   12.73  
 24     5.0572  53.72   10.62  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0040  0.00    0.00   
 2      0.0050  0.00    0.00   
 3      0.0080  0.00    0.00   
 4      0.0100  0.10    10.00  
 5      0.0200  0.10    5.00   
 6      0.0400  0.30    7.50   
 7      0.0500  0.40    8.00   
 8      0.0800  0.70    8.75   
 9      0.1000  0.90    9.00   
 10     0.2000  2.10    10.50  
 11     0.4000  4.80    12.00  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.5000  6.30    12.60  
 13     0.8000  11.20   14.00  
 14     1.0000  14.90   14.90  
 15     2.0000  35.20   17.60  
 16     4.0000  51.90   12.97  
 17     5.0000  53.60   10.72  
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      FILENAME: PHASE C - CTY.ezct  
          DATE: 11/24/20 14:59:03    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE C - CTY                 

      TEST # 8: X3-X4        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 44.80

 Ikp[Amps]: 2.6430

 Vkp[Volts]: 37.24

 Ikp[Amps]: 2.1128

 Vkp[Volts]: 47.68

 Ikp[Amps]: 3.0198

 NP-RATIO: 50/5.0

 M-RATIO: 10.079

 % ERROR: 0.7930

 Ex V[Volts]: 10.900

 Ex I[Amps]: 0.773

 Winding Res: 132.92 milliohms

 Phase Angle:-0.08°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0208  0.12    5.77   
 2      0.0298  0.20    6.71   
 3      0.0480  0.32    6.67   
 4      0.0558  0.44    7.89   
 5      0.0680  0.56    8.24   
 6      0.0886  0.76    8.58   
 7      0.1104  0.96    8.70   
 8      0.1354  1.28    9.45   
 9      0.1618  1.60    9.89   
 10     0.1900  1.96    10.32  
 11     0.2382  2.60    10.92  
 12     0.2854  3.24    11.35  
 13     0.3540  4.20    11.86  
 14     0.4312  5.32    12.34  
 15     0.5306  6.72    12.66  
 16     0.6456  8.60    13.32  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.8004  11.20   13.99  
 18     1.0062  14.96   14.87  
 19     1.2018  18.76   15.61  
 20     1.4704  24.32   16.54  
 21     1.8306  31.84   17.39  
 22     2.2266  39.44   17.71  
 23     2.7104  45.68   16.85  
 24     3.3562  49.88   14.86  
 25     4.0802  52.08   12.76  
 26     5.0376  53.72   10.66  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0040  0.00    0.00   
 2      0.0050  0.00    0.00   
 3      0.0080  0.00    0.00   
 4      0.0100  0.00    0.00   
 5      0.0200  0.10    5.00   
 6      0.0400  0.30    7.50   
 7      0.0500  0.40    8.00   
 8      0.0800  0.70    8.75   
 9      0.1000  0.90    9.00   
 10     0.2000  2.10    10.50  
 11     0.4000  4.90    12.25  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.5000  6.30    12.60  
 13     0.8000  11.20   14.00  
 14     1.0000  14.80   14.80  
 15     2.0000  35.10   17.55  
 16     4.0000  51.80   12.95  
 17     5.0000  53.60   10.72  
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      FILENAME: PHASE C - CTY.ezct  
          DATE: 11/24/20 14:59:03    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE C - CTY                 

      TEST # 9: X4-X5        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 44.80

 Ikp[Amps]: 2.6460

 Vkp[Volts]: 37.24

 Ikp[Amps]: 2.1100

 Vkp[Volts]: 47.64

 Ikp[Amps]: 3.0092

 NP-RATIO: 50/5.0

 M-RATIO: 10.069

 % ERROR: 0.6860

 Ex V[Volts]: 11.000

 Ex I[Amps]: 0.779

 Winding Res: 113.14 milliohms

 Phase Angle:-0.14°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0224  0.12    5.36   
 2      0.0394  0.28    7.11   
 3      0.0508  0.36    7.09   
 4      0.0602  0.48    7.97   
 5      0.0780  0.68    8.72   
 6      0.0928  0.80    8.62   
 7      0.1072  0.96    8.96   
 8      0.1388  1.36    9.80   
 9      0.1580  1.52    9.62   
 10     0.1966  2.08    10.58  
 11     0.2360  2.52    10.68  
 12     0.2986  3.36    11.25  
 13     0.3516  4.12    11.72  
 14     0.4464  5.48    12.28  
 15     0.5314  6.76    12.72  
 16     0.6522  8.80    13.49  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.7942  11.08   13.95  
 18     0.9988  14.84   14.86  
 19     1.2080  18.96   15.70  
 20     1.4634  24.16   16.51  
 21     1.8242  31.64   17.34  
 22     2.2234  39.44   17.74  
 23     2.7168  45.72   16.83  
 24     3.3206  49.72   14.97  
 25     4.0932  52.16   12.74  
 26     5.0248  53.64   10.68  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0040  0.00    0.00   
 2      0.0050  0.00    0.00   
 3      0.0080  0.00    0.00   
 4      0.0100  0.00    0.00   
 5      0.0200  0.10    5.00   
 6      0.0400  0.30    7.50   
 7      0.0500  0.40    8.00   
 8      0.0800  0.70    8.75   
 9      0.1000  0.90    9.00   
 10     0.2000  2.10    10.50  
 11     0.4000  4.80    12.00  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.5000  6.30    12.60  
 13     0.8000  11.20   14.00  
 14     1.0000  14.90   14.90  
 15     2.0000  35.10   17.55  
 16     4.0000  51.90   12.97  
 17     5.0000  53.60   10.72  
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      FILENAME: PHASE C - CTY.ezct  
          DATE: 11/24/20 14:59:03    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE C - CTY                 

                SUMMARY REPORT
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 Test  Tap  IEEE30(V/I)  IEEE45(V/I)  IEC 10/50(V/I)  NP-Ratio  M-Ratio  % Error  Phase Angle  Winding Res

 1  X1-X2  44.80/2.6424  36.88/2.0936  47.64/3.0188  50/5.0  10.082  0.817 % -0.22° [In Ø]  139.68 m-ohms 

 2  X1-X3  89.72/1.3596  72.24/1.0316  95.04/1.5108  100/5.0  20.060  0.299 % -0.06° [In Ø]  180.17 m-ohms 

 3  X1-X4  133.52/0.9006  107.96/0.6822  140.84/0.9836  150/5.0  30.039  0.129 % 0.04° [In Ø]  170.64 m-ohms 

 4  X1-X5  177.52/0.6580  143.96/0.5160  185.76/0.7342  200/5.0  40.034  0.085 % 0.10° [In Ø]  199.30 m-ohms 

 5  X2-X3  44.80/2.6426  37.16/2.1022  47.72/3.0176  50/5.0  10.094  0.942 % -0.42° [In Ø]  166.02 m-ohms 

 6  X2-X4  89.40/1.3498  76.20/1.1012  94.80/1.5090  100/5.0  20.064  0.322 % -0.08° [In Ø]  169.49 m-ohms 

 7  X2-X5  133.72/0.9040  108.92/0.6890  142.00/1.0072  150/5.0  30.043  0.142 % 0.16° [In Ø]  198.11 m-ohms 

 8  X3-X4  44.80/2.6430  37.24/2.1128  47.68/3.0198  50/5.0  10.079  0.793 % -0.08° [In Ø]  132.92 m-ohms 

 10  X4-X5  44.80/2.6460  37.24/2.1100  47.64/3.0092  50/5.0  10.069  0.686 % -0.14° [In Ø]  113.14 m-ohms 
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      FILENAME: PHASE C - CTY.ezct  
          DATE: 11/24/20 14:59:03    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE C - CTY                 

                TEST PLAN    
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 Nameplate Ratio  Ratio
 Test

 Excitation
 Test

 Winding
 Res Test

 Excitation
 Voltage (V)

 Excitation
 Current (A)

 Note

 X1-X5   200/5.0  [X]  [X]  [X]  500.00  5.00
 X1-X4   150/5.0  [X]  [X]  [X]  500.00  5.00
 X1-X3   100/5.0  [X]  [X]  [X]  500.00  5.00
 X1-X2    50/5.0  [X]  [X]  [X]  500.00  5.00
 X2-X5   150/5.0  [X]  [X]  [X]  500.00  5.00
 X2-X4   100/5.0  [X]  [X]  [X]  500.00  5.00
 X2-X3    50/5.0  [X]  [X]  [X]  500.00  5.00
 X3-X4    50/5.0  [X]  [X]  [X]  500.00  5.00
 X4-X5    50/5.0  [X]  [X]  [X]  500.00  5.00

 Burden Test     [ ]
 Insulation Test [ ]

 Classification: C200 for Multi Tap: X1-X5
 IRated: 5.00 Tmeas: 25.00 C Rmeas: 0.1993 Ohm Rct75: 0.2377 Ohm

 Class: C10  Br: 0.09  Bi: 0.04  Btot: 0.33  Vsec: 33.06
 Class: C20  Br: 0.18  Bi: 0.09  Btot: 0.43  Vsec: 42.67
 Class: C50  Br: 0.45  Bi: 0.22  Btot: 0.72  Vsec: 72.14
 Class: C100  Br: 0.50  Bi: 0.87  Btot: 1.14  Vsec: 113.76
 Class: C200  Br: 1.00  Bi: 1.73  Btot: 2.13  Vsec: 212.88
 Class: C400  Br: 2.00  Bi: 3.46  Btot: 4.12  Vsec: 412.40
 Class: C800  Br: 4.00  Bi: 6.93  Btot: 8.12  Vsec: 812.15



      FILENAME: PHASE C - CTX (SECONDARY).ezct
          DATE: 11/24/20 15:51:39    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE C - CTX (SECON          

      TEST # 1: X1-X5        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 195.72

 Ikp[Amps]: 0.0284

 Vkp[Volts]: 157.76

 Ikp[Amps]: 0.0214

 Vkp[Volts]: 207.64

 Ikp[Amps]: 0.0320

 NP-RATIO: 4000/5.0

 M-RATIO: 801.606

 % ERROR: 0.2008

 Ex V[Volts]: 97.600

 Ex I[Amps]: 0.015

 Winding Res: 629.76 milliohms

 Phase Angle:0.16°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0090  47.28   5253.33
 2      0.0110  63.56   5778.18
 3      0.0134  84.44   6301.49
 4      0.0164  110.68  6748.78
 5      0.0200  144.84  7242.00
 6      0.0246  177.00  7195.12
 7      0.0298  202.16  6783.89
 8      0.0368  219.16  5955.43
 9      0.0476  232.16  4877.31
 10     0.0632  241.60  3822.78
 11     0.0746  245.92  3296.51
 12     0.0894  249.44  2790.16
 13     0.1158  253.76  2191.36
 14     0.1466  257.00  1753.07
 15     0.1914  260.24  1359.67
 16     0.2434  262.96  1080.36

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.3050  265.12  869.25 
 18     0.3884  267.56  688.88 
 19     0.4796  269.72  562.39 
 20     0.5754  271.60  472.02 
 21     0.6658  272.96  409.97 
 22     1.0050  277.80  276.42 
 23     1.2400  279.96  225.77 
 24     1.6878  282.68  167.48 
 25     1.8014  283.24  157.23 
 26     2.2558  285.40  126.52 
 27     2.7980  287.56  102.77 
 28     3.3660  289.16  85.91  
 29     4.2262  290.80  68.81  
 30     5.0928  291.88  57.31  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0010  5.20    5200.00
 2      0.0020  10.50   5250.00
 3      0.0040  21.00   5250.00
 4      0.0050  26.30   5260.00
 5      0.0080  42.00   5250.00
 6      0.0100  55.40   5540.00
 7      0.0200  144.80  7240.00
 8      0.0400  223.00  5575.00
 9      0.0500  233.60  4672.00
 10     0.0800  247.20  3090.00
 11     0.1000  251.20  2512.00

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.2000  260.70  1303.50
 13     0.4000  267.80  669.50 
 14     0.5000  270.10  540.20 
 15     0.8000  274.90  343.62 
 16     1.0000  277.70  277.70 
 17     2.0000  284.20  142.10 
 18     4.0000  290.40  72.60  
 19     5.0000  291.80  58.36  
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      FILENAME: PHASE C - CTX (SECONDARY).ezct
          DATE: 11/24/20 15:51:39    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE C - CTX (SECON          

      TEST # 2: X1-X4        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 147.24

 Ikp[Amps]: 0.0374

 Vkp[Volts]: 119.64

 Ikp[Amps]: 0.0294

 Vkp[Volts]: 158.00

 Ikp[Amps]: 0.0438

 NP-RATIO: 3000/5.0

 M-RATIO: 600.991

 % ERROR: 0.1651

 Ex V[Volts]: 95.700

 Ex I[Amps]: 0.025

 Winding Res: 469.72 milliohms

 Phase Angle:0.12°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0090  24.04   2671.11
 2      0.0110  31.80   2890.91
 3      0.0134  42.28   3155.22
 4      0.0164  55.52   3385.37
 5      0.0200  76.36   3818.00
 6      0.0246  97.84   3977.24
 7      0.0302  123.76  4098.01
 8      0.0368  145.12  3943.48
 9      0.0454  160.80  3541.85
 10     0.0566  170.24  3007.77
 11     0.0702  177.00  2521.37
 12     0.0886  182.40  2058.69
 13     0.1030  185.12  1797.28
 14     0.1318  188.64  1431.26
 15     0.1720  191.60  1113.95
 16     0.2040  193.24  947.25 

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.2332  194.60  834.48 
 18     0.2994  196.76  657.18 
 19     0.3970  198.92  501.06 
 20     0.4382  199.72  455.77 
 21     0.5680  201.88  355.42 
 22     0.6566  202.96  309.11 
 23     0.9138  205.68  225.08 
 24     1.0312  206.76  200.50 
 25     1.2452  208.08  167.11 
 26     1.4712  209.44  142.36 
 27     1.8046  210.80  116.81 
 28     2.2592  212.68  94.14  
 29     2.7070  213.76  78.97  
 30     3.3368  215.40  64.55  
 31     4.1580  216.76  52.13  
 32     5.0832  218.08  42.90  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0010  2.70    2700.00
 2      0.0020  5.30    2650.00
 3      0.0040  10.70   2675.00
 4      0.0050  13.40   2680.00
 5      0.0080  21.40   2675.00
 6      0.0100  27.90   2790.00
 7      0.0200  76.40   3820.00
 8      0.0400  151.00  3775.00
 9      0.0500  164.70  3294.00
 10     0.0800  179.90  2248.75
 11     0.1000  184.60  1846.00

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.2000  193.00  965.00 
 13     0.4000  199.00  497.50 
 14     0.5000  200.80  401.60 
 15     0.8000  204.50  255.63 
 16     1.0000  206.50  206.50 
 17     2.0000  211.60  105.80 
 18     4.0000  216.50  54.13  
 19     5.0000  218.00  43.60  
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      FILENAME: PHASE C - CTX (SECONDARY).ezct
          DATE: 11/24/20 15:51:39    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE C - CTX (SECON          

      TEST # 3: X1-X3        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 97.36

 Ikp[Amps]: 0.0560

 Vkp[Volts]: 79.24

 Ikp[Amps]: 0.0436

 Vkp[Volts]: 104.56

 Ikp[Amps]: 0.0652

 NP-RATIO: 2000/5.0

 M-RATIO: 400.958

 % ERROR: 0.2394

 Ex V[Volts]: 66.300

 Ex I[Amps]: 0.037

 Winding Res: 335.47 milliohms

 Phase Angle:0.02°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0090  9.88    1097.78
 2      0.0110  13.12   1192.73
 3      0.0134  17.48   1304.48
 4      0.0164  22.20   1353.66
 5      0.0200  29.28   1464.00
 6      0.0250  39.04   1561.60
 7      0.0298  50.28   1687.25
 8      0.0372  66.36   1783.87
 9      0.0460  84.04   1826.96
 10     0.0570  98.76   1732.63
 11     0.0706  108.36  1534.84
 12     0.0920  115.40  1254.35
 13     0.1108  118.92  1073.29
 14     0.1350  121.60  900.74 
 15     0.1630  123.92  760.25 
 16     0.2226  126.76  569.45 

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.2534  127.56  503.39 
 18     0.2898  128.64  443.89 
 19     0.3540  129.84  366.78 
 20     0.4496  131.48  292.44 
 21     0.5610  132.68  236.51 
 22     0.6858  133.92  195.28 
 23     0.8178  134.84  164.88 
 24     1.0132  136.08  134.31 
 25     1.2084  136.88  113.27 
 26     1.5070  138.36  91.81  
 27     1.8566  139.44  75.11  
 28     2.2104  140.00  63.34  
 29     2.7492  141.08  51.32  
 30     3.3466  142.16  42.48  
 31     4.1516  143.24  34.50  
 32     5.0150  144.04  28.72  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0010  1.10    1100.00
 2      0.0020  2.20    1100.00
 3      0.0040  4.40    1100.00
 4      0.0050  5.50    1100.00
 5      0.0080  8.80    1100.00
 6      0.0100  11.50   1150.00
 7      0.0200  29.30   1465.00
 8      0.0400  72.00   1800.00
 9      0.0500  89.40   1788.00
 10     0.0800  111.40  1392.50
 11     0.1000  116.90  1169.00

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.2000  125.70  628.50 
 13     0.4000  130.60  326.50 
 14     0.5000  132.00  264.00 
 15     0.8000  134.70  168.37 
 16     1.0000  136.00  136.00 
 17     2.0000  139.70  69.85  
 18     4.0000  143.00  35.75  
 19     5.0000  144.00  28.80  
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      FILENAME: PHASE C - CTX (SECONDARY).ezct
          DATE: 11/24/20 15:51:39    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE C - CTX (SECON          

      TEST # 4: X1-X2        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 24.04

 Ikp[Amps]: 0.2204

 Vkp[Volts]: 19.96

 Ikp[Amps]: 0.1744

 Vkp[Volts]: 26.36

 Ikp[Amps]: 0.2690

 NP-RATIO: 500/5.0

 M-RATIO: 100.289

 % ERROR: 0.2889

 Ex V[Volts]: 16.600

 Ex I[Amps]: 0.147

 Winding Res: 154.44 milliohms

 Phase Angle:-0.06°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0108  0.56    51.85  
 2      0.0208  1.36    65.38  
 3      0.0258  1.72    66.67  
 4      0.0312  2.16    69.23  
 5      0.0386  3.00    77.72  
 6      0.0488  3.92    80.33  
 7      0.0606  5.32    87.79  
 8      0.0680  6.00    88.24  
 9      0.0842  8.04    95.49  
 10     0.1022  10.40   101.76 
 11     0.1322  14.44   109.23 
 12     0.1564  17.88   114.32 
 13     0.1900  21.80   114.74 
 14     0.2324  24.92   107.23 
 15     0.2960  27.44   92.70  
 16     0.3532  28.64   81.09  

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.4620  29.96   64.85  
 18     0.5384  30.52   56.69  
 19     0.6784  31.28   46.11  
 20     0.8564  31.88   37.23  
 21     0.9948  32.24   32.41  
 22     1.2124  32.64   26.92  
 23     1.4876  33.00   22.18  
 24     1.8436  33.36   18.10  
 25     2.2234  33.60   15.11  
 26     2.7104  33.84   12.49  
 27     3.3270  34.08   10.24  
 28     4.0964  34.28   8.37   
 29     5.0182  34.44   6.86   

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0010  0.00    0.00   
 2      0.0020  0.10    50.00  
 3      0.0040  0.20    50.00  
 4      0.0050  0.20    40.00  
 5      0.0080  0.40    50.00  
 6      0.0100  0.50    50.00  
 7      0.0200  1.30    65.00  
 8      0.0400  3.10    77.50  
 9      0.0500  4.10    82.00  
 10     0.0800  7.50    93.75  
 11     0.1000  10.10   101.00 

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.2000  22.50   112.50 
 13     0.4000  29.20   73.00  
 14     0.5000  30.20   60.40  
 15     0.8000  31.70   39.63  
 16     1.0000  32.20   32.20  
 17     2.0000  33.40   16.70  
 18     4.0000  34.20   8.55   
 19     5.0000  34.40   6.88   
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      FILENAME: PHASE C - CTX (SECONDARY).ezct
          DATE: 11/24/20 15:51:39    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE C - CTX (SECON          

      TEST # 5: X2-X5        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 172.96

 Ikp[Amps]: 0.0318

 Vkp[Volts]: 142.36

 Ikp[Amps]: 0.0256

 Vkp[Volts]: 185.60

 Ikp[Amps]: 0.0380

 NP-RATIO: 3500/5.0

 M-RATIO: 701.243

 % ERROR: 0.1776

 Ex V[Volts]: 98.800

 Ex I[Amps]: 0.019

 Winding Res: 595.25 milliohms

 Phase Angle:0.18°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0090  35.76   3973.33
 2      0.0110  46.40   4218.18
 3      0.0134  62.08   4632.84
 4      0.0164  82.56   5034.15
 5      0.0200  106.76  5338.00
 6      0.0250  138.92  5556.80
 7      0.0302  164.84  5458.28
 8      0.0372  184.32  4954.84
 9      0.0460  196.20  4265.22
 10     0.0574  205.12  3573.52
 11     0.0676  210.24  3110.06
 12     0.0910  216.48  2378.90
 13     0.1120  220.00  1964.29
 14     0.1392  222.68  1599.71
 15     0.1892  226.48  1197.04
 16     0.2472  228.92  926.05 

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.3232  231.60  716.58 
 18     0.4000  233.48  583.70 
 19     0.4870  235.40  483.37 
 20     0.5934  237.00  399.39 
 21     0.6954  238.64  343.17 
 22     0.8066  239.72  297.20 
 23     1.0178  242.16  237.92 
 24     1.2502  243.76  194.98 
 25     1.4716  245.40  166.76 
 26     1.8144  247.28  136.29 
 27     2.2624  248.92  110.02 
 28     2.7914  250.80  89.85  
 29     3.3368  252.16  75.57  
 30     4.0802  253.48  62.12  
 31     5.0734  255.12  50.29  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0010  4.00    4000.00
 2      0.0020  7.90    3950.00
 3      0.0040  15.90   3975.00
 4      0.0050  19.90   3980.00
 5      0.0080  31.80   3975.00
 6      0.0100  41.10   4110.00
 7      0.0200  106.80  5340.00
 8      0.0400  188.10  4702.50
 9      0.0500  199.30  3986.00
 10     0.0800  213.60  2670.00
 11     0.1000  218.00  2180.00

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.2000  226.90  1134.50
 13     0.4000  233.50  583.75 
 14     0.5000  235.60  471.20 
 15     0.8000  239.60  299.50 
 16     1.0000  242.00  242.00 
 17     2.0000  248.00  124.00 
 18     4.0000  253.30  63.33  
 19     5.0000  255.00  51.00  
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      FILENAME: PHASE C - CTX (SECONDARY).ezct
          DATE: 11/24/20 15:51:39    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE C - CTX (SECON          

      TEST # 6: X2-X4        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 119.76

 Ikp[Amps]: 0.0436

 Vkp[Volts]: 98.32

 Ikp[Amps]: 0.0346

 Vkp[Volts]: 132.96

 Ikp[Amps]: 0.0554

 NP-RATIO: 2500/5.0

 M-RATIO: 501.111

 % ERROR: 0.2222

 Ex V[Volts]: 79.100

 Ex I[Amps]: 0.029

 Winding Res: 435.14 milliohms

 Phase Angle:0.08°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0094  17.00   1808.51
 2      0.0110  21.04   1912.73
 3      0.0134  28.76   2146.27
 4      0.0164  37.84   2307.32
 5      0.0200  48.44   2422.00
 6      0.0246  64.12   2606.50
 7      0.0298  83.92   2816.11
 8      0.0368  105.12  2856.52
 9      0.0450  122.84  2729.78
 10     0.0616  138.92  2255.19
 11     0.0680  142.16  2090.59
 12     0.0854  147.84  1731.15
 13     0.1072  152.16  1419.40
 14     0.1366  155.40  1137.63
 15     0.1588  157.28  990.43 
 16     0.2148  160.00  744.88 

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.2434  161.08  661.79 
 18     0.3178  163.24  513.66 
 19     0.3732  164.32  440.30 
 20     0.4648  165.92  356.97 
 21     0.5802  167.56  288.80 
 22     0.6936  168.64  243.14 
 23     0.8124  169.72  208.91 
 24     1.0066  171.08  169.96 
 25     1.1932  172.40  144.49 
 26     1.4692  173.52  118.11 
 27     1.8566  175.12  94.32  
 28     2.2884  176.48  77.12  
 29     2.7136  177.56  65.43  
 30     3.3400  178.92  53.57  
 31     4.1256  180.00  43.63  
 32     5.0832  180.80  35.57  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0010  1.80    1800.00
 2      0.0020  3.60    1800.00
 3      0.0040  7.20    1800.00
 4      0.0050  9.00    1800.00
 5      0.0080  14.50   1812.50
 6      0.0100  18.50   1850.00
 7      0.0200  48.40   2420.00
 8      0.0400  112.00  2800.00
 9      0.0500  127.70  2554.00
 10     0.0800  146.10  1826.25
 11     0.1000  150.70  1507.00

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.2000  159.30  796.50 
 13     0.4000  164.80  412.00 
 14     0.5000  166.40  332.80 
 15     0.8000  169.60  212.00 
 16     1.0000  171.00  171.00 
 17     2.0000  175.60  87.80  
 18     4.0000  179.80  44.95  
 19     5.0000  180.70  36.14  
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      FILENAME: PHASE C - CTX (SECONDARY).ezct
          DATE: 11/24/20 15:51:39    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE C - CTX (SECON          

      TEST # 7: X2-X3        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 75.24

 Ikp[Amps]: 0.0750

 Vkp[Volts]: 59.12

 Ikp[Amps]: 0.0572

 Vkp[Volts]: 79.80

 Ikp[Amps]: 0.0910

 NP-RATIO: 1500/5.0

 M-RATIO: 300.764

 % ERROR: 0.2546

 Ex V[Volts]: 50.300

 Ex I[Amps]: 0.050

 Winding Res: 300.19 milliohms

 Phase Angle:0.04°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0090  5.20    577.78 
 2      0.0110  6.64    603.64 
 3      0.0134  8.80    656.72 
 4      0.0164  11.40   695.12 
 5      0.0204  15.44   756.86 
 6      0.0250  20.28   811.20 
 7      0.0298  25.88   868.46 
 8      0.0376  35.32   939.36 
 9      0.0450  44.24   983.11 
 10     0.0554  56.88   1026.71
 11     0.0698  70.40   1008.60
 12     0.0842  77.96   925.89 
 13     0.1058  83.76   791.68 
 14     0.1252  86.88   693.93 
 15     0.1564  89.84   574.42 
 16     0.1954  92.04   471.03 

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.2530  94.04   371.70 
 18     0.2858  94.84   331.84 
 19     0.3942  96.76   245.46 
 20     0.5088  98.12   192.85 
 21     0.5548  98.52   177.58 
 22     0.7036  99.60   141.56 
 23     0.8202  100.40  122.41 
 24     1.0370  101.36  97.74  
 25     1.2092  102.00  84.35  
 26     1.4954  102.84  68.77  
 27     1.8306  103.64  56.62  
 28     2.2266  104.44  46.91  
 29     2.7200  105.12  38.65  
 30     3.3302  105.80  31.77  
 31     4.0964  106.60  26.02  
 32     5.0344  107.28  21.31  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0010  0.60    600.00 
 2      0.0020  1.20    600.00 
 3      0.0040  2.30    575.00 
 4      0.0050  2.90    580.00 
 5      0.0080  4.60    575.00 
 6      0.0100  5.90    590.00 
 7      0.0200  15.00   750.00 
 8      0.0400  38.20   955.00 
 9      0.0500  50.30   1006.00
 10     0.0800  75.80   947.50 
 11     0.1000  82.20   822.00 

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.2000  92.20   461.00 
 13     0.4000  96.80   242.00 
 14     0.5000  98.00   196.00 
 15     0.8000  100.30  125.37 
 16     1.0000  101.20  101.20 
 17     2.0000  104.00  52.00  
 18     4.0000  106.50  26.63  
 19     5.0000  107.20  21.44  
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      FILENAME: PHASE C - CTX (SECONDARY).ezct
          DATE: 11/24/20 15:51:39    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE C - CTX (SECON          

      TEST # 8: X3-X4        
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 IEEE 30  IEEE 45  IEC 10/50

 Vkp[Volts]: 49.64

 Ikp[Amps]: 0.1106

 Vkp[Volts]: 40.44

 Ikp[Amps]: 0.0882

 Vkp[Volts]: 52.72

 Ikp[Amps]: 0.1322

 NP-RATIO: 1000/5.0

 M-RATIO: 200.302

 % ERROR: 0.1509

 Ex V[Volts]: 33.000

 Ex I[Amps]: 0.073

 Winding Res: 212.67 milliohms

 Phase Angle:0.00°

 In Phase

 CT DATA POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0098  2.28    232.65 
 2      0.0110  2.64    240.00 
 3      0.0142  3.72    261.97 
 4      0.0164  4.52    275.61 
 5      0.0212  6.40    301.89 
 6      0.0250  7.88    315.20 
 7      0.0298  10.08   338.26 
 8      0.0368  13.32   361.96 
 9      0.0464  18.36   395.69 
 10     0.0570  23.84   418.25 
 11     0.0676  29.80   440.83 
 12     0.0850  38.80   456.47 
 13     0.1022  46.08   450.88 
 14     0.1260  51.96   412.38 
 15     0.1596  56.00   350.88 
 16     0.1942  58.16   299.49 

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 17     0.2382  60.00   251.89 
 18     0.3154  61.88   196.20 
 19     0.3778  62.84   166.33 
 20     0.4468  63.64   142.44 
 21     0.5568  64.60   116.02 
 22     0.6842  65.32   95.47  
 23     0.8412  66.08   78.55  
 24     0.9968  66.60   66.81  
 25     1.2486  67.28   53.88  
 26     1.4840  67.84   45.71  
 27     1.8664  68.44   36.67  
 28     2.2722  68.92   30.33  
 29     2.7362  69.44   25.38  
 30     3.3368  69.84   20.93  
 31     4.1288  70.28   17.02  
 32     5.0214  70.80   14.10  

 GRAPH POINTS
 POINT  CUR(A)  VTG(V)  Z(OHM) 
 1      0.0010  0.20    200.00 
 2      0.0020  0.50    250.00 
 3      0.0040  0.90    225.00 
 4      0.0050  1.20    240.00 
 5      0.0080  1.90    237.50 
 6      0.0100  2.40    240.00 
 7      0.0200  5.90    295.00 
 8      0.0400  15.00   375.00 
 9      0.0500  20.20   404.00 
 10     0.0800  36.20   452.50 
 11     0.1000  45.20   452.00 

 POINT  CUR(A)  VTG(V)  Z(OHM) 
 12     0.2000  58.40   292.00 
 13     0.4000  63.10   157.75 
 14     0.5000  64.10   128.20 
 15     0.8000  65.90   82.38  
 16     1.0000  66.60   66.60  
 17     2.0000  68.60   34.30  
 18     4.0000  70.20   17.55  
 19     5.0000  70.80   14.16  
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      FILENAME: PHASE C - CTX (SECONDARY).ezct
          DATE: 11/24/20 15:51:39    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE C - CTX (SECON          

                SUMMARY REPORT
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 Test  Tap  IEEE30(V/I)  IEEE45(V/I)  IEC 10/50(V/I)  NP-Ratio  M-Ratio  % Error  Phase Angle  Winding Res

 1  X1-X2  24.04/0.2204  19.96/0.1744  26.36/0.2690  500/5.0  100.289  0.289 % -0.06° [In Ø]  154.44 m-ohms 

 2  X1-X3  97.36/0.0560  79.24/0.0436  104.56/0.0652  2000/5.0  400.958  0.239 % 0.02° [In Ø]  335.47 m-ohms 

 3  X1-X4  147.24/0.0374  119.64/0.0294  158.00/0.0438  3000/5.0  600.991  0.165 % 0.12° [In Ø]  469.72 m-ohms 

 4  X1-X5  195.72/0.0284  157.76/0.0214  207.64/0.0320  4000/5.0  801.606  0.201 % 0.16° [In Ø]  629.76 m-ohms 

 5  X2-X3  75.24/0.0750  59.12/0.0572  79.80/0.0910  1500/5.0  300.764  0.255 % 0.04° [In Ø]  300.19 m-ohms 

 6  X2-X4  119.76/0.0436  98.32/0.0346  132.96/0.0554  2500/5.0  501.111  0.222 % 0.08° [In Ø]  435.14 m-ohms 

 7  X2-X5  172.96/0.0318  142.36/0.0256  185.60/0.0380  3500/5.0  701.243  0.178 % 0.18° [In Ø]  595.25 m-ohms 

 8  X3-X4  49.64/0.1106  40.44/0.0882  52.72/0.1322  1000/5.0  200.302  0.151 % 0.00° [In Ø]  212.67 m-ohms 
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      FILENAME: PHASE C - CTX (SECONDARY).ezct
          DATE: 11/24/20 15:51:39    
       COMPANY: TC Energy                     
       STATION: Grassy Creek                  
       CIRCUIT: 128-GRSSY-B0-T-01             

           MFR: Siemens                       
         MODEL: N/A                           
            SN: T.040N.001092.02              
      OPERATOR: BM                            
      COMMENTS: PHASE C - CTX (SECON          

                TEST PLAN    
    TEST NOTES:                     
     KNEE TYPE: IEEE 30 Deg  
     FREQUENCY: 60 Hz        

 Nameplate Ratio  Ratio
 Test

 Excitation
 Test

 Winding
 Res Test

 Excitation
 Voltage (V)

 Excitation
 Current (A)

 Note

 X1-X5  4000/5.0  [X]  [X]  [X]  500.00  5.00
 X1-X4  3000/5.0  [X]  [X]  [X]  500.00  5.00
 X1-X3  2000/5.0  [X]  [X]  [X]  500.00  5.00
 X1-X2   500/5.0  [X]  [X]  [X]  500.00  5.00
 X2-X5  3500/5.0  [X]  [X]  [X]  500.00  5.00
 X2-X4  2500/5.0  [X]  [X]  [X]  500.00  5.00
 X2-X3  1500/5.0  [X]  [X]  [X]  500.00  5.00
 X3-X4  1000/5.0  [X]  [X]  [X]  500.00  5.00

 Burden Test     [ ]
 Insulation Test [ ]

 Classification: C200 for Multi Tap: X1-X5
 IRated: 5.00 Tmeas: 25.00 C Rmeas: 0.6298 Ohm Rct75: 0.7511 Ohm

 Class: C10  Br: 0.09  Bi: 0.04  Btot: 0.84  Vsec: 84.22
 Class: C20  Br: 0.18  Bi: 0.09  Btot: 0.94  Vsec: 93.52
 Class: C50  Br: 0.45  Bi: 0.22  Btot: 1.22  Vsec: 122.07
 Class: C100  Br: 0.50  Bi: 0.87  Btot: 1.52  Vsec: 152.16
 Class: C200  Br: 1.00  Bi: 1.73  Btot: 2.46  Vsec: 246.30
 Class: C400  Br: 2.00  Bi: 3.46  Btot: 4.42  Vsec: 442.36
 Class: C800  Br: 4.00  Bi: 6.93  Btot: 8.40  Vsec: 840.08



 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix H: Parts List 
 
 
 
 
  







 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix I: Test Equipment – Calibration Certificates 
 






























