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Distribution System Analysis Subcommittee

IEEE 4 Node Test Feeder

IEEE 4 Node Test Feeder

The system to be use in testing transformer models is shown in Figure 1:
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Figure 1 – IEEE 4 Node Test Feeder

Both the primary line (Node1-Node 2) and the secondary line (Node 3-node4) will be constructed using the pole configuration shown in Figure 2.
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Figure 2 – Pole Configuration

Phase Conductor:  336,400 26/7   


GMR = 0.0244 ft.,  Resistance = 0.306 Ω/mile,  Diameter = 0.721 inch

Neutral Conductor:  4/0 6/1 ACSR


GMR = 0.00814 ft.,  Resistance = 0.492 Ω/mile,  Diameter = 0.563 inch

The source is a 12.47 kV line-to-line infinite bus. 

Three-Phase Transformer Data:







Connection
kVA
kVLL-high
kVLL-low
R - %
X - %

Step-Down
6,000
12.47
4.16 
1.0
6.0

Step-Up
6,000
12.47
24.9
1.0
6.0

Open Wye – Open Delta:

(Two Single Phase Transformers Each Rated)
Connection
kVA
kV-high
kV-low
R - %
X - %

Step-Down
2000
7.2
4.16
1.0
6.0

Step-Up
2000
7.2
24.9
1.0
6.0

Closed Connections Load Data:


Balanced
Unbalanced

Phase-a



kW
1800
1275

Power Factor
0.9 lag
0.85 lag

Phase-b



kW
1800
1800

Power Factor
0.9 lag
0.9 lag

Phase-c



kW
1800
2375

Power Factor
0.9 lag
0.95 lag

Open Connection Load Data:


Balanced
Unbalanced

Phase-a



kW
1200
850

Power Factor
0.9 lag
0.85 lag

Phase-b



kW
1200
1200

Power Factor
0.9 lag
0.9 lag

Phase-c



kW
1200
1583.33

Power Factor
0.9 lag
0.95 lag

Line Impedances

4-wire configuration:
Phase impedance matrix: 
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[image: image11.wmf]Step-Down with Balanced Loading

Standard 30 degree connections are assumed for wye-delta and delta-wye banks

V1 = Vag for wye connections and Vab for delta connections

V2 = Vbg for wye connections and Vbc for delta connections

V3 = Vcg for wye connections and Vca for delta connections

Connection

Gr Y - Gr Y

Gr Y -D

Y - D

D - Gr Y

D - D

Open Y-D

Node-2

V1

7106.6/-0.3

7117.9/-0.3

7111.6/-0.3

12378.0/30.0

12381.4/30.0

6988.5/0.4

V2

7139.7/-120.3

7137.8/-120.4

7132.1/-120.5

12386.5/-90.2

12392.2/-90.2

7175.7/-121.6

V3

7120.8/119.6

7129.6/119.6

7123.1/119.6

12357.8/149.9

12366.1/149.9

7287.7/120.5

Node-3

V1

2247.3/-3.7

3931.6/-3.6

3905.5/-3.5

2257.8/33.4

3947.9/26.7

3718.1/-1.2

V2

2268.4/-123.5

3940.4/-123.6

3914.6/-123.6

2270.7/-153.1

3952.0/-93.4

4095.9/-126.3

V3

2255.8/116.4

3935.6/116.3

3909.1/116.3

2267.0./86.6

3943.1/146.6

3615.4/110.9

Node-4

V1

1917.7/-9.1

3601.7/-4.5

3437.0/-7.8

1930.0/-38.7

3619.2/25.8

3496.1/-1.6

V2

2061.1/-128.3

3658.6/-125.9

3496.6/-129.3

2062.3/-158.0

3671.4/-95.7

3907.0/-127.8

V3

1980.7/110.9

3555.2/114.0

3388.1/110.1

1995.2/81.2

3564.0/144.4

3366.7/109.0

Current 1-2

Ia

347.9/-34.9

320.5/-31.3

335.8/-34.7

333.4/-35.3

319.3/-31.0

369.4/-62.9

Ib

323.7/-154.2

320.6/-151.3

336.0/-154.6

331.3/-153.7

319.3/-151.0

374.9/-122.9

Ic

336.8/85.0

320.6/88.7

335.9/85.3

339.9/85.9

319.5/89.0

0

Current 3-4

Ia

1042.9/-34.9

960.8/-61.3

1006.7/-64.7

1036.3/-64.6

957.3/-31.0

639.3/-62.9

Ib

970.4/-154.2

960.8/178.7

1006.8/175.4

969.8/176.2

957.3/-151.0

644.8/177.8

Ic

1009.8/85.0

961.2/58.7

1007.3/55.3

1002.4/55.3

957.7/89.0

648.9/57.1

Only the ungrounded wye-delta bank will have a difference between LG and LN voltages

Node-2

Y - D

VAN

7115.2/-0.3

VBN

7130.9/-12.3

VCN

7120.9/119.6

VNG

3.6/169.8

Sequence impedances:

Three wire configuration:
Phase impedance matrix:
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Standard 30 degree connections are assumed for wye-delta and delta-wye banks

V1 = Vag for wye connections and Vab for delta connections

V2 = Vbg for wye connections and Vbc for delta connections

V3 = Vcg for wye connections and Vca for delta connections

Connection

Gr Y - Gr Y

Gr Y -D

Y - D

D - Gr Y

D - D

Open Y-D

Node-2

V1

7163.7/-0.1

7116.8/-0.2

7111.1/-0.2

12377.8/29.9

12385.8/30.0

6957.4/0.6

V2

7110.5/-120.2

7149.3/-120.4

7143.6/-120.4

12365.0/-90.1

12403.1/-90.2

7184.1/-121.9

V3

7082.1/119.3

7119.0/119.5

7111.1/119.5

12370.3/149.9

12353.3/149.8

7304.9/120.6

Node-3

V1

2305.4/-2.3

3920.4/-2.9

2896.0/-2.8

2297.8/-32.2

3938.6/27.3

3652.0/-0.3

V2

2256.5/-123.6

3996.0/-123.8

3971.8/-123.6

2267.1/-153.5

4004.6/-93.6

4145.5/-127.2

V3

2202.8/114.8

3907.1/115.7

3874.8/115.7

2225.9/85.5

3916.7/146.0

3513.2/109.0

Node-4

V1

2174.8/-4.1

3604.3/-3.2

3425.1/-5.8

2163.6/-34.0

3623.5/27.1

3437.8/-0.2

V2

1929.6/-126.8

3760.8/-126.8

3646.0/-130.3

1941.6/-156.8

3770.7/-96.6

3984.9/-129.3

V3

1832.7/102.8

3483.9/112.7

3297.3/108.6

1867.2/73.9

3494.9/143.1

3227.3/106.5

Current 1-2

Ia

230.1/-35.9

296.2/-38.1

309.8/-41.7

284.8/-27.3

343.6/-37.1

409.6/-71.0

Ib

345.8/-152.6

301.0/-141.8

315.6/-145.2

399.5/-149.3

270.3/-149.3

422.0/-115.9

Ic

455.0/84.7

368.6/89.5

387.2/85.9

346.8/74.9

347.5/96.9

0

Current 3-4

Ia

689.7/-35.9

1033.6/-67.4

1083.9/-71.0

693.3/-65.8

1030.0/-37.1

708.9/-71.0

Ib

1036.5/-152.6

813.2/-179.6

850.0/177.0

1030.1/177.4

810.4/-149.3

550.5/178.6

Ic

1364.0/84.7

1045.9/66.6

1098.8/63.1

1338.9/55.7

1041.8/96.9

730.3/64.1

Only the ungrounded wye-delta bank will have a difference between LG and LN voltages

Node-2

VAG

7115.4/-0.3

VBG

7142.0/-120.4

VCG

7108.5/119.5

VNG

7.3/171.8


Sequence impedances:

[image: image13.wmf]Step-Up with Unbalanced Loading

Standard 30 degree connections are assumed for wye-delta and delta-wye banks

V1 = Vag for wye connections and Vab for delta connections

V2 = Vbg for wye connections and Vbc for delta connections

V3 = Vcg for wye connections and Vca for delta connections

Connection

Gr Y - Gr Y

Gr Y -D

Y - D

D - Gr Y

D - D

Open Y-D

Node-2

V1

7160.9/-0.1

7119.9/-0.4

7125.7/-0.2

12394.1/30.0

12393.5/30.0

6973.6/0.5

V2

7120.2/-120.3

7146.9/-120.3

7155.5/-120.4

12409.3/-90.2

12410.6/-90.2

7193.4/-121.8

V3

7127.5/119.2

7149.8/119.5

7128.9/119.5

12365.2/149.8

12365.8/149.8

7293.9/120.5

Node-3

V1

13838.7/-2.1

23704.7/57.2

23646.6/-2.8

13828.0/27.9

23742.1/27.5

22096.3/-0.6

V2

13662.0/-123.3

24041.5/-63.6

24054.2/-123.5

13754.6/-93.2

24099.9/-93.3

24904.4/-126.6

V3

13654.6/115.1

23578.4/176.1

23591.3/116.0

13678.7/145.7

23639.5/146.3

21477.3/109.7

Node-4

V1

13814.7/-2.2

23656.8/58.2

23580.8/-2.9

13804.1/27.9

23694.4/27.4

22062.9/-0.6

V2

13613.5/-123.4

24006.0/-63.7

24009.0/-123.7

13706.2/-93.3

24064.4/-93.4

24879.7/-126.7

V3

13614.4/114.9

23514.8/176.0

23510.7/115.8

13638.5/145.5

23576.0/146.2

21433.4/109.6

Current 1-2

Ia

216.8/-34.0

333.2/-28.1

269.5/-35.4

308.5/-34.9

31.3/-34.5

379.2/-68.5

Ib

293.3/-149.2

269.4/-155.3

274.4/-139.7

248.9/-146.2

247.3/-146.9

387.8/-114.0

Ic

366.6/96.7

274.1/100.3

333.6/91.7

318.4/98.3

315.4/99.0

0

Current 3-4

Ia

108.6/-34.0

156.3/-4.7

156.4/-64.8

108.7/-3.9

155.9/-34.5

109.7/-68.5

Ib

146.9/-149.2

124.2/-117.1

124.3/-117.2

145.9/-119.1

123.9/-146.9

85.8/-179.7

Ic

183.6/96.7

158.3/128.8

158.5/68.7

183.3/127.3

158.0/99.0

112.1/66.0

Only the ungrounded wye-delta bank will have a difference between LG and LN voltages

Node-2

VAN

7129.3/-0.2

VBN

7156.8/-120.4

VCN

7126.9/119.5

VNG

3.7/177.3


[image: image14.wmf]Step-Up with Balanced Loading

Standard 30 degree connections are assumed for wye-delta and delta-wye banks

V1 = Vag for wye connections and Vab for delta connections

V2 = Vbg for wye connections and Vbc for delta connections

V3 = Vcg for wye connections and Vca for delta connections

Connection

Gr Y - Gr Y

Gr Y -D

Y - D

D - Gr Y

D - D

Open Y-D

Node-2

V1

7126.2/-0.3

7126.1/-0.3

7126.3/-0.3

12389.4/29.9

12389.5/29.9

7000.7/0.3

V2

7145.0/-120.3

7144.7/-120.3

7144.6/-120.3

12400.1/-90.2

12400.2/-90.2

7182.7/-121.5

V3

7137.2/119.6

7137.5/119.6

7137.4/119.6

12376.2/149.9

12376.3/149.9

7280.3/120.5

Node-3

V1

13674.5/-3.3

23748.2/56.7

23696.7/-3.3

13730.6/26.9

23783.5/26.9

22433.8/-1.3

V2

13714.3/-123.4

23723.7/-63.4

23744.8/-123.3

13743.8/-93.2

23807.0/-93.2

24604.6/-125.9

V3

13697.5/-3.3

23700.1/176.7

23720.3/116.6

13714.6/146.8

23759.1/146.8

21942.1/111.4

Node-4

V1

13630.0/-3.5

23698.1/56.6

23630.8/-3.4

13686.4/26.8

23733.6/26.9

22399.2/-1.3

V2

13681.7/-123.5

23681.1/-63.5

23686.3/-123.5

13711.3/-93.3

23764.5/-93.2

24575.2/-125.9

V3

13660.3/116.5

23642.4/176.6

23646.8/116.4

13677.4/146.7

23701.7/146.8

21903.3/111.3

Current 1-2

Ia

293.0/-29.3

292.2/-29.3

292.4/-29.3

291.7/-29.1

291.4/-29.0

346.5/-61.2

Ib

291.9/-149.3

292.2/-149.3

292.4/-149.3

291.7/-149.1

291.4/-149.0

349.6/-121.3

Ic

292.3/90.6

292.2/90.7

292.4/90.7

291.6/90.9

291.4/91.0

0

Current 3-4

Ia

146.7/-29.3

146.3/0.7

146.4/-59.3

146.1/1.0

146.0/-29.0

1002./-61.2

Ib

146.2/-149.3

146.3/-119.3

146.4/-179.3

145.9/-119.1

146.0/-149.0

100.8/179.2

Ic

146.4/90.6

146.3/120.7

146.4/60.7

146.2/120.9

146.0/91.0

101.1/58.7

Only the ungrounded wye-delta bank will have a difference between LG and LN voltages

Node-2

VAN

7129.4/-0.3

VBN

7143.3/-120.3

VCN

7135.6/119.6

VNG

3.1/174.9

Solutions
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