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Cell Sizing Worksheet
Generation Date: 03/06/2008 10:51 am

1 : 22

Lowest Expected Minimum Cell Mfg: EXIDE
Electrolyte Temp: 59 F Cell Voltage: 1.88 VPC Cell Type: GN 23 Sized By;.

(1) (2) (3) (4) (5) (6) (7)
Change in Duration Time to End Capacity At Required Section Size

Load Load of Period of Section T Min Rate Positive Plates
Period (amperes) (amperes) (minutes) (minutes) Amps/Pos (RFT) (3)y(6)

Section 1 - First 1 Periods Only - If A2 is greater than A1, go to Section A2.

I Al =372.77 Al - AO = 372.77 M1 =1 T=M1 +,..+ M1 =1 89.76 4.15

Sec 1 Total: 4.15

Section 3 - First 3 Periods Only - If A4 is greater than A3, go to Section A4.

I Al = 372.77 Al - AO = 372.77 M1 =I T = M1 +...+M3 = 21 7172 5,20

2 A2 = 249.24 A2 - Al = -123.53 M2 = 19 T = M2 +..M3 = 20 72.39 -1.71

3 A3 = 284.34 A3 - A2 = 35.1 M3 = 1 T = M3 +.+M3 = 1 89,76 0,39

Sec 3 Total: 3.88

Section 4 - First 4 Periods Only - If A5 is greater than A4, go to Section A5.

1 Al = 372.77 Al - AO = 372.77 M1 = 1 T = M1 ... +M4 = 30 66.32 5.62

2 A2 = 249.24 A2 - Al = -123.53 M2 = 19 T = M2 +...+M4 = 29 66.82 -1.85

3 A3 = 284.34 A3 - A2 = 35.1 M3 = 1 T = M3 +-..+ M4 = 10 79.98 0,44

4 A4 = 249.18 A4- A3 =-35.17 M4=9 T= M4 +..+M4 = 9 81.19 -0.43

Sec 4 Total: 3.78

-3n 6 - First 6 Periods Only - If A7 is greater than A6, go to Section A7.

I Al = 372.77 Al - AO = 372.77 M1 = 1 T = M1 M6...+M = 90 46&09 8.09

2 A2 = 249.24 A2 - Al = -123.53 M2 = 19 T = M2 +...+M6 = 89 46.33 -2.67

3 A3 = 284.34 A3 - A2 = 35.1 M3 = 1 T = M3 +...+M6 = 70 51.80 0.68

4 A4 = 249.18 A4 - A3 = -35.17 M4 = 9 T = M4 +..+M6 = 69 52.09 -0.68

5 A5 = 248.43 A5 - A4 = -0.75 M5 = 30 T = M5 .. +M6 = 60 54.71 -0.01

6 A6 = 248.85 A6 - A5 = 0.43 M6 = 30 T = M6 +...+M6 = 30 66.32 0.01

Sec 6 Total: 5.42

Section 8 - First 8 Periods Only - If A9 is greater than A8, go to Section A9.

1 Al =372377 Al - AO = 372.77 Ml =1 T=M1 +...+M8 = 120 40.65 9.17

2 A2 = 249,24 A2 - A1 = -123,53 M2 = 19 T = M2 +...M8 = 119 40.78 -3.03

3 A3 = 284.34 A3 - A2 = 35.1 M3 = I T = M3 +...M8 = 100 43.92 0.80

4 A4 = 249.18 A4 - A3 = -35.17 M4=9 T = M4 +..+ M8 = 99 44.12 -0.80

5 A5 = 248.43 A5 - A4 = -0.75 M5 = 30 T = M5 ..+M8 = 90 46.09 -0.02

6 A6 = 248.85 A6 - A5 = 0.43 M6 = 30 T = M6 +..+M8 = 60 54.71 0.01

7 A7 = 248,59 A7 - A6 = -0.27 M7 = 29 T = M7 +..+M8 = 30 66.32 -0.00

8 A8 = 363.5 A8 - A7 = 114.92 M8 = 1 T = M84 -,.+ M8 = 1 89.76 1.28

Sec 8 Total: 7.41

Maximum Section Size (8) 7.42 + Random Section Size (9) 0.00 = Uncorrected Size - (US) (10) 7.42
US (11) 7.42 x Temp. Corr. (12) 1.118 x Design Margin (13) 1.00 x Aging Factor (14) 1.18 = (15) 9.75
When the cell size (15) is greater than the standard cell size, the next larger cell is required.
PRquired cell size (16) 10 Positive Plates. Therefore cell (17) . .. is required.

Entergy/ Indian Point Unit 2 DCSDM Version 3.0 Attachment KCMP22 Page CMP222 of CMP222
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Cell Sizing Worksheet
3eneration Date: 08/23/2005 08:19 pm

Battery: 22

Lowest Expected Minimum Cell Mfg: EXIDE
Electrolyte Temp: 60 F Cell Voltage: 1.88 VPC Cell Type: GN 23 Sized By:

(1) (2) (3) (4) (5) (6) (7)
Change in Duration Time to End Capacity At Required Section Size

Load Load of Period of Section T Min Rate Positive Plates
Period (amperes) (amperes) (minutes) (minutes) Amps/Pos (RT) (3)/(6)

Section 1 First 1 Periods Only - If A2 is greater than Al, go to Section A2.

1 Al ý 283.31 Al - A0 = 283.31 M1 =1 T =M1 ...+M1 = 1 91.48 3.10

Sec 1 Total: 3.1

Section 3 - First 3 Periods Only - If A4 is greater than A3, go to Section A4.

1 Al , 283.31 Al - A0 = 283.31 M1 = 1 T=M1 +..= M1 M3 = 21 73.20 3.87

2 A2 = 187.41 A2 - A1 = -95.9 M2 = 19 T = M2 +.+ M3 = 20 73.89 -1.30

3 A3 = 205.23 A3 - A2 = 17.82 M3=1 T = M3 +..M3 = 1 91.48 0.19

Sec 3 Total: 2.76

Section 8 - First 8 Periods Only - 11 A9 is greater than A8, go to Section A9.

1 Al =283.31 Al -AO=283.31 M1 =1 T= M1 +...±M8=120 41.15 6.88

*2 A2 , 187.41 A2-A1 =-95.9 M2=19 T= M2 ...+M8 = 119 41.29 -2.32

3 A3 , 205.23 A3 - A2 = 17.82 M3 = 1 T = M3 +..M8 = 100 44.55 0.40

4 A4 , 187.41 A4 - A3 = -17,82 M4 = 9 T = M4+...+ M8 = 99 44.75 -0.40

5 A5 , 187.71 A5- A4 =0.3 M5=30 T = M5 +...M8 =90 46.79 0.01

6 A6 •=187.82 A6- A5= 0.1A M6=30 T M6+...+ M8 =60 55.70 0.00

7 A7 , 187.9 A7 - A6 = 0.08 M7 = 29 T =M7 +...+M8 = 30 67.61 0.00

8 A8 , 288.98 A8- A7 = 101.07 M8=I T =M8 ,,+M8 = 1 91.48 1.10

Sec 8 Total: 5.67

Maximum Section Size (8) 5.68 + Random Section Size (9) 0.00 = Uncorrected Size - (US) (10) 5.68
US (11) 5.68 x Temp. Corr. (12) 1.110 x Design Margin (13) 1.00 x Aging Factor (14) 1.11 = (15) 7.00
When the cell size (15) is greater than the standard cell size, the next larger cell is required.
Required cell size (16) 7 Positive Plates. Therefore cell (17) is required.

DCSDM Version 3.0 Attachment KCMP22 Page CMP222 of CMP222
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Voltage Profile
Generation Date: 03/06/2008 10:51 am

, y: 22

Load (amperes) Corrected Load Time (min.) AMP-HRS AMP-HRI Pos AMPS/ Pos Cell Voltage (Volts) Terminal Voltage
(amps) Removed Pit Pit (Volts)

372.77 490.11 1 8.17 0.74 44.56 * 1.975 114.57

249.24 327.70 2 13.63 1.24 29.79 . 2.000 116.00

249.24 327.70 3 19,09 1.74 29,79 2.000 116.00

249.24 327.70 4 24.55 2.23 29.79 2.000 116.00

249.24 327.70 5 30.01 2.73 29.79 2.000 115.98

249.24 327.70 6 35,48 3.23 29.79 1.998 115.91

249.24 327.70 7 40.94 3.72 29.79 1.997 115.84

249.24 327.70 8 46.40 4.22 29.79 1,996 115.76

249.24 327.70 9 51.86 4.71 29.79 1.995 115.69

249.24 327.70 10 57.32 5.21 29.79 1.993 115.61

249.24 327.70 11 62.78 5.71 29.79 * 1.992 115.54

249.24 327.70 12 68.25 6.20 29.79 1.991 115.47

249,24 327.70 13 73.71 6.70 29,79 1.990 115.41

249.24 327.70 14 79.17 7.20 29,79 1.989 115.36

249.24 327.70 15 84.63 7.69 29.79 1.988 115.32

249.24 327.70 16 90.09 8.19 29.79 1.988 115.28

249.24 327.70 17 95.55 8.69 29.79 1.987 115.24

249.24 327,70 18 101.02 9.18 29.79 1.986 115.20

249.24 327.70 19 106.48 9.68 29.79 1.986 115.17

249.24 327.70 20 111.94 10.18 29.79 1.985 115.15

284.34 373.84 21 118.17 10.74 33.99 . 1.977 114,66

249.18 327.61 22 123.63 11.24 29.78 . 1,984 115.10

249.18 . 327.61 23 129.09 11.74 29.78 1.984 115.08

249 1 A 1027 1O24 1 * 1 OQA 11ir n

249.18

249. 18

249.18

249.18
249.18

249.18

248.43

248,43

248643

248.43

248.43

248.43

248.43

248.43

248.43

248,43

248.43

327.61

327.61

327.61

327.61

327.61

327.61

326.63

326.63

326.63

326.63

326.63

326.63

326,63

326.63

326.63

326.63

326.63

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

140.01

145.47

150.93

15639

161,85

167.31

172.75

178,20

183.64

189.09

194.53

199.97

205,42

210.86

216.31

221.75

227.19

12.73

13.22

13,72

14.22

14,71

15.21

15.70

16.20

16.69

17,19

17.68

18.18

18.67

19.17

19.66

20.16

20.65

29.78

29.78

29.78

29.78

29.78

29.78

29.69

29,69

29.69

29.69

29.69

29.69

29.69

29.69

29.69

29,69

29.69

1.983

1.983

1.982

1.982

1.981

1.980

1.979

1 .978

1.977

1.976

1.974

1.973

1.972

1.971

1.970

1.969

1.969

115.02

114.99

114.97

114.93

114.88

114.84

114.79

114.74

114.67

114.61

114.48

114.43

114,38

114,33

114.28

114.23

114.17

Denotes Extrapolated Data. Please Verify the Battery Characteristics Library.

DCSDM Version 3.0 Attachment LCMP22 Page CMP22 2 of CMP22 4Entergy/ Indian Point Unit 2
Calc No. FEX-000204-00 Rev. 0



Voltage Profile
:Generation Date: 03/06/2008 10:51 am

E. y: 22

,Load (amperes) Corrected Load Time (min.) AMP-HRS AMP-HR/ Pos AMPS/ Pos
(amps) Removed Pit Pit

248.43 326.63 42 232.64 21.15 29.69

248.43 326.63 43 238.08 21.64 29,69

248.43 326,63 44 243.52 2214 29.69

248.43 326.63 45 248.97 22,63 29,69

248.43 326.63 46 254.41 23.13 29.69

Cell Voltage (Volts) Terminal Voltage

248,43

248.43

248.43

248.43

248.43

248,43

248.43

248.43

248,43

248.43

248.43

248.43

248,43

248.43

248.85

248.85

248&85

248&85

248.85

248.85

248.85

248,85

248,85

248.85

248.85

248,85

248.65

248,85

248685

248.85

248,85

248.85

248.85

248.85

248.85

248,85

326.63

326.63

326.63

326,63

326.63

326.63

326.63

326.63

326.63

326.63

326.63

326.63

326.63

326.63

327.19

327,19

327.19

327.19

327.19

327.19

327.19

327.19

327.19

327.19

327.19

327.19

327.19

327.19

327.19

327,19

327.19

327,19

327.19

327.19

327. 19

327.19

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

.69

70

71

72

73

74

75

76

77

78

79

80

81

82

259.86

265.30

270.74

276A19

281.63

287.07

292.52

297.96

303.41

308.85

314.29

319.74

325.18

330.62

336.08

341,53

346.98

352.44

357.89

363,34

368.80

374.25

379.70

385.16

390,61

396,06

401.51

406.97

412.42

417.87

423.33

428.78

434.23

439.69

445,14

450,59

23.62

24.12

24.61

25.11

25.60

26.10

26.59

27.09

27.58

28.08

28.57

29.07

29.56

30.06

30.55

31.05

31,54

32.04

32.54

33.03

33.53

34.02

34.52

35.01

35,51

36.01

36.50.

37.00

37.49

37.99
38.48

38.98"

39,48

39.97

40.47

40.96

29.69

29.69

29.69

29.69

29,69

29.69

29.69

29.69

29.69

29.69

29.69

29.69

29.69

29.69

29.74

29,74

29.74

29.74

29.74

29.74

29.74

29.74

29.74

29.74

29.74

29.74

29.74

29.74

29.74

29.74

29.74

29.74

29.74

29.74

29.74
29.74

Cell Voltage (Volts) Terminal Voltage
(Volts)

* 1.968 114,12

* 1.967 114,07

* 1.967 114.11

1.969 114.22

1.969 114.20

1.969 114.18

1.968 114.16

1.968 114.14

1.967 114.11

1.967 114.09

1.967 114.06

1.966 114,03

1.966 114.01

1.965 113.98

1.965 113.94

1.965 113.98

1,964 113.94

1.962 113.82

1.962 113.78

1,961 113.74

1,961 113.71

1.960 113.68

1.960 113.65

1.959 113.63

1.959 113.61

1.958 113.59

1.958 113.57

1.958 113,54

1.957 113.51

1.958 113.59

1.958 113.58

1.958 113.56
1.950 11.355

1,957 113.53

1.957 113.51

. 1.957 113.49

1.956. 113.48

1.956 113:46

1.956 113.44

1.955 113.42

1.955 113.40

I

' Denotes Extrapolated Data. Please Verify the Battery Characteristics Library.
DCSDM Version 3.0 Attachment LCMP22 Page CMP22 3 of CMP22 4Entergy/ Indian Point Unit 2
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Voltage Profile
Generation Date: 03/06/2008 10:51 am

i -:iy: 22

Load (amperes) Corrected Load - Time (min.) AMP-HRS AMP-HW Pos AMPS/ Pos Cell Voltage (Volts) Terminal Voltage
(amps) Removed Pit Pit (Volts)

248,85

248.85

248.85

248.85

248.85

248.85

248.85

248,85

248.59

248.59

248.59

248.59

248&59

248.59

248.59

248.59

248.59

248.59

248.59

248.59

248.59

248.59

248.59

248.59

248.59

248.59

248.59

248.59

248.59

248.59

248.59

248.59

248,59

248.59

248.59

248.59

248.59

363.50

327.19

327.19

327.19

327.19

327.19

327.19

327.19

327.19

326.83

326.83

326.83

326.83

326.83

326.83

326.83

326.83

326.83

326.83

326.83

326.83

326.83

326.83

326.83

326.83

326.83

326.83

326.83

326.83

326.83

326.83

326,83

326.83

326.83

326.83

326.83

326.83

326,83

477.92

I

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

456.05

461.50

466.95

472.41

477T86

483.31

488.76

494.22

499.67

505.11

510.56

516.01

521.45

526.90

532.35

537.80

543.24

548.69

554.14

559.58

565.03

570.48

575.93

581.37

586.82

592.27

597.72

603.16

608.61

614.06

619.50

624.95

630.40

635.85

641.29

646.74

652.19

660.15

41.46

41,95

42,45

42.95

43.44

43.94

44.43

44.93

45,42

45.92

46.41

46.91

47.40

47.90

48.40

4889

49.39

49,88

50.38

50.87

51.37

51.86

52.36

5285

53.35

53.84

54.34

54.83

55.33-

55.82

56.32

56:8!

57.31

67.80

58.30

58.79

59.29

60.01

29.74

29.74

29.74

29.74

29.74

29.74

2974

29.74

29.71

29.71

29,71

29.71

29,71

29.71

29.71

29.71

29.71

29.71

29,71

2971

29.71

29.71

29.71

29.71

29.71

29.71

29.71

29.71

29,71

29.71

29.71

29.71

29.71

29.71

29.71

29.71

29.71

43.45

1.955

1.954

1.954

1.954

1.953

1.953

1.952

1.952

1.953

1.953

1.952

1.952

1,952

1.952

1.951

1,951

1.951

1.950

1:950

1.950

1.949

1.949

1.948

1.948

1,947

1.947

1.946

1,946

1.945

1.945
* 1.944

1.944

1.944-

1.943

1.943

1.943

1,943

1,907

113.38

113.36

711333

113-31

113,27

113,25

113,24

113.22

113.26

113.25

113.24

113.22

113.21

113.19

113.18

113,16

113.14

113.12

113,10

113107

113.05

113.03

113.00

112,97

112,95

112,92

112.89

112.86

112.83

112.80

112,77

112.76

112.74

112,72

112.70

112.69

112.67

.110.59

Denotes Extrapolated Data. Please Verify the Battery Characteristics Library.
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Voltage Profile
.eneration Date: 08/23/2005 08:19 pm

Battery: 22

Load (amperes) Corrected Load Time (min.) AMP-HRS AMP-HRI Pos AMPS/ Pos Cell Voltage (Volts) Terminal Voltage
(amps) Removed Pit Pit (Volts)

283.31

187,41

187.41

187.41

187,41

187.41

187.41

187.41

187.41

187.41

187,41

187.41

187.41

187,41

187.41

187.41

187.41

187.41

187.41

137.41

205.23

187.41

187.41

187.41

187,41

187.41

187.41

187.41

187.41

187.41

187.71

187.71

187.71

187.71

187.71

187.71

187.71

187.71

187,71

187,71

187.71

230.91

230.91

230.91

230.91

230,91

230.91

230.91

230.91

230.91

230.91

230.91

230.91

230.91

230.91

349.07

230.91

230.91

230.91

230.91

252.86

230.91

230.91

230.91

230,91

230,91

230.91

230.91

230.91

230.91

231.28

231.28

231.28

231.28

231.28

231.28

231.28

231.28

231,28

231.28

231:28

1 5.82

2 9,67

3 13.51

4 17,36

5 21.21

6 25,06

7 28.91

8 32,76

9 36.61

10 40.45

11 44.30

12 48.15

13 52.00

14 55.85

15 59.70

16 63.54

17 67.39

18 71.24

19 75.09

20 78,94

21 83.15

22 87.00

23 90.85

24 94.70

25 98,55

26 102.39

27 106.24

28 110.09

29 113.94

30 117.79

31 121.64
32 125.50

33 )29.35

34 133.21

35 137T06

36 140.92

37 144.77

0.53

0.88

1.23

1.58

1.93

2,28

2.63

2,98

3.33

3.68

4.03

4.38

4.73

5.08

5.43

5.78

6.13

6.48

6.83

7.18

7.56

7.91

8.26

8.61

8.96

9.31

9.66

10.01

10.36

10.71

11.06

11.41

11.76

12.11

12.46

12.81

13.16

13.51

13.86

14.21

14.56

31.73

20.99

20.99

20.99

20.99

20.99

20.99

20.99

20.99

20.99

20.99

20ý99

20.99

20.99

20.99

20.99

20.99

20.99

20.99

20.99

22.99

20.99

20.99

20.99

20.99

20.99

20.99

20.99

20.99

20.99

21.03

21.03

21.003

21.03

21.03

21.03

21.03

21.03

21.03

21.03-.

21.03

* 2.000

* 2.000

* 2.000

2.000

2.000

2.000

2.000

2.000

2.000

2,000

2,000

2.000

2.000

2.000

2,000

2.000

2.000

2000

2.000

2.000

2.000

2.000

2,000

2,000

2.000

2.000

2.000

2.000

2.000

* 2.000
* 2.000

2.000

2.000

2.000

116,00

116.00

116,00

116.00

116.00

116.00

116.00

116.00

116.00

116.00

116.00

116.00

116.00

116.00

116.00

116.00

116.00

116.00

116.00

116.00

116.00

116.00

116.00

116.00

116.00

116.00

116.00

116.00

116.00

116,00

116,00

116.00

116.00

116.00

38

39

40

41

148.62

152.48

156.33

160.19

2.000

2,000

2.000

2.000

1,999

1,999

1.998

116.00

116.00

115.98

115.98

115.95

115.93

115,90

Entergy-/ Indian Point Unit 2
Cal No. FEX-000204-00 Rev. 0

Denotes Extrapolated Data. Please Verify the Battery Characteristics Library.
DCSDM Version 3.0 Attachment LCMP22 Page CMP22 2 of CMP22 4



Voltage Profile
leneration Date: 08/23/2005 08: 19 pm

Battery: 22

Load (amperes) Corrected Load Time (min.) AMP-HRS AMP-HR/ Pos AMPS/ Pos Cell Voltage (Volts)
(amps) Removed Pit Pit.

187.71 231.28 42 164.04 14.91 21.03 1.998 -

187.71 231,28 43 167.90 15.26 21.03 . 1.997 -

Terminal Voltage

187.71

187,71

187.71

187.71

187.71

187.71

187.71

187.71

187.71

187.71

187.71

187.71

187.71

187.71

187.71

187.71

187.71

187.82

187.82

187.82

187.82

187.82

187,82

187.82

187.82

187.82

231,28

231.28

231.28

231,28

231.28

231.28

231.28

231.28

231.28

231.28

231.28

231.28

231.28

231.28

231.28

231.28

231.28

231.42

231.42

231.42

231.42

231.42

231.42

231,42

231.42

231.42

Voltage 

Profile

• •eneration Date: 08/23/2005 08:19 pm
44

45
46

47

48

49

50

51

52

53

54
55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

171.75

175.61

179.46

183.32

187.17

191.03

194.88

198.73

202.59

206.44

210.30

214.15

218.01

221.86

225.72

229.57

233.43

237.28

241.14

245.00

248.85

252.71

256.57

260.42

264.28

288.14

15.61

15.96

16.31

16.67

17,02

17.37

17.72

18.07

18.42

18.77

19.12

19.47

19.82

20.17

20.52

20.87

21.22

21.57

21.92

22.27

22.62

22,97

23.32

23.67

24.03

24.38

21.03..

21.03

21.03

21.03.

21.03.

21.03.

21.03

21.03

21.03

21.03

21.03

21.03

21.03

21.03

21.03

21.03

21.03

21.04

21.04

21.04

21.04

21.04

21.04

21.04

21.04

21.04

1.996

1.996

1,995

1.994.

1.993

1.992

1.990

1.990

1.989

1.988

1 988

1.987

1.986

1.986

1.985

1.984

1.983

1.983

1.984

1.983

1.982

1,986

1,986

1.985

1.985

1.985

Terminal Voltage
.. (Volts)

115.86

115.83

• 115.79

115.75

115,70

115.66

115.61

115,56

115.43

.115.39

115.36

115,32

115.28

115.24

115.20

115.16

115.12

115.08

115.04

115.00

115.06

115.02

114.98

115.18

115.17
115.16

115.15

115.13

187.82 231.42 70 272.00 24.73 ..21,04 _1.985 115.12

187.82 231,42 71 275.85 25.08 21.04 1.985 115,10

187.82 231.42 72 279.71 25.43 21.04 1.984 115.09

187.82 231.42 73 283.57 25.78 21.04. ... 1.984 115.07

187.82 231.42 74 287,42 26.13. . 2i04 . 1.984 115,05

187.82 231.42 75 291.28 26.48. 21.04 . 1.983 115.04

187.82 231.42 76 295.14 26.83 21.04 . 1.983 115.02

187.82 231.42 77 298.99 27.18 . 21.04: 1.983 115.00

187.82 231.42 78 302.85 27.53 .21.04. 1.982 114.98

187.82 231.42 79 306,71 27.88 / 21.04 1,982 114.96

187.82 231.42 80 310.56 28.23 21.04 1.983 115.03

187.82 231.42 81 314.42 28.58 21.04 1,983 115.00

187.82 231.42 82 318.28 ,. . 28.93 . .21.04 1.982 114.98

Denotes Extrapolated Data. Please Verify the Battery Characteristics Library.
DCSDM Version 3.0 Attachment LCMP22 Page CMP22 3 of CMP22 4Entergy / Indian Point Unit 2

Calc No. FEX-000204-00 Rev. 0



Voltage Profile
3eneration Date: 08/23/2005 08:19 pm

Battery: 22

Load (amperes) Corrected Load Time (min.) AMP-HRS AMP-HRI Pos AMPS/ Pos Cell Voltage (Volts) Terminal Voltage
(amps) Removed Pit Pit (Volts)

C, C~ ~IOU
187.82

187.82

187.82

187.82

187.82

187.82

187.82

187.82

187.90

187.90

187.90

187.90

187.90

187.90

187.90

187,90

187.90

187.90

187.90

187.90

187.90

187.90

187.90

187.90

187.90

187.90

187.90

187.90

187.90

187.90

187.90

187.90

187.90

187.90

187.90

187.90

187.90

288.98

231.42

231.42

231.42

231.42

231.42

231.42

231.42

231.52

231.52

231.52

231.52

231.52

231.52

231.52

231.52

231.52

231.52

231.52

231.52

231.52

231.52

231.52

231.52

231.52

231.52

231.52

231.52

231.52

231.52

231.52

231.52

231.52

231.52

231.52

231.52

231.52

356.05

83D

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

325.99

329.85

333.71

337.56

341.42

345.28

349.13

352.99

356.85

360.71

364.57

368.43

372.29

376.14

380.00

383.86

387.72

391.58

395.44

399.30

403.15

407,01

410,87

414.73

418.59

422.45

426.31

430.16

434.02

437.88

441.74

445.60

449.46

453.32

457.18

461.03

466.97

29.64

29,99

30.34

30,69

31 04

31.39

31.74

32.09

32.44

32.79

33.14

33.49

33.84

34.19

34.55

34.90

35.25

35.60

35.95

36.30

36.65

37.00

37.35

37.70

38,05

38.40

38.76

39,11

39.46

3981

40.16

40.51

40 86

41,21

41 56

41.91

42.45

21.04

21.04

21.04.

21.04

21.04

21.04

21.04

21.05

21.05

21.05

21.05

21.05

21.05

21 05

21.05

21.05

21.05

21.05

21.05

21.05

21.05

21.05

21.05

21.05

21.05

21.05

21.05

21.05

21 05

21.05

21.05

21.05

21.05

21 05

21.05

21 05

32.37

1,9801.980

1.979

1,979

1 978

1.978

1.978

1.977

1.977

1.977

1.977

1,976

1.976

1.976

1 976

1.975

1.975

1.975

1.977

1.976

1.976

1,976

1.976

1.976

1.975

1.975

1.975

1.975

1.975

1.975

1.974

1.974

1 .974

1.974

1.974

1.973

1.973

1.948

114.85

114.83

114.80

114.77

114.75

114,73

114.71

114.69

114.67

114,65

114.64

114.63

114.51

114.60

114.59

114.56

114.55

114.53

114.64

114.63

114.62

114.61

114.60

114.59

114.58

114.57

114.56

114.54

114.53

114.52

114.51

114.50

114.49

114.48

114.46

114.45

114.44

113.01

Denotes Extrapolated Data, Please Verify the Battery Characteristics Library.

DCSDM Version 3.0 Attachment LCMP22 Page CMP22 4 of CMP22 4Entergy / Indian Point Unit 2
Calc No. FEX-000204-00 Rev. 0



Attachment M
Load Profile Graph-

~/9/%A/~ f4/4eG/'

~~-7'~)

-%i~)J/ 42-,*4 /L~44 4,y

By: Date:
Check: Date:

Entergy/ Indian Point Unit 2 DCSDM Version 3.0 Attachment M Page I of 2
Calc No. FEX-000204-00 Rev. 0



LOAD Pi OFILE
Battery Name: 22 Generation Date: 03/06/2008 10:51 am

375-

345-

A 315-
M
P
E
R
E
S 285-

255-

225-
0 24 48 72 96

1120

Time (Minutes)

DOSI I O I I IIII IIII 'II I[I VersionII I I 3.IAta hmI II2 Iag 2I o III2
Entergy / indian Point Unit 2
Calc No. FEX-00020,4,O0 Rev, 0

DCSDM Version 3.0 Attachment MCMP22 Page 2 of 2



Attachment M
Load Profile Graph

By:

Check:

A
/'-~L~%'C-~4' // ~ Date:Date:

Date,

72( (S

DOSOM Versior~ 3.0 b.ttaGhment M Pagft ¶ of 2
'EnbmWg I Indian Point U nit 2
Calc No. FEX-000204-00 Rev. 0

DCSOM Version 3.0 J
Attachmont M Page I of 2



LOAD PROFILE
Battery Name: 22 Generation Date: 08/23/2005 08:19 pm

q

275-

A
M
P
E
R
E
S

250-

225-

200-

175-
0 ., 24 48 72 96 120

Time (Minutes)

DCSDM Version 3.0 Attachment MCMP22 Page 2 of 2
Entergy / Indian Point Unit 2
Calc No. FEX-000204-00 Rev. 0

DCSDM Version 3.0 Attachment MCMP22 Page 2 of 2



Attachment N
Battery 22 One Line Diagram

Calculation FEX-00204-00
Rev. 0

Attachment N
Page 1 of 2



BATTERY 22
BAT22, GN-23

-- 58 CELLS

BAEC85-VA
2-I/C PER POLE
(NOTE 4)

WVB

P C2-W50/001
15'-500 MCE
2-I/C PER POLE

B' ATTERY CHARGER 22
CHGR22

MN3

PC2-MN3
40'-4/0 AGIR
I-I/C PER POLE

125V DC POWER PANEL 22 (PC2)

I1S 1 0 I7

PC2-ALS/I "ERF23--PC2 PC2-AB2 EPZS-PC2
77_-10 AWl? 270'-18 AIR 156'-#2 AWG 245'-110 410
I-I/C PER POLE I-1/C PER PELE I-I/C PER POLE 1-1/C PER POL.E

RTB-8TA EXC-CTL 51050 22 REG- INV- I

REACTOR TRIP EXCIER 690GV SWR 22 REGLEATOR
SWGR RTB & BYA CUBICLE CORITROL U.FAV INVERTER I

)
-E0D1-PC2

35,_IO AWI
I-i/C PER POLE

E0D1

)
5

E0DT-PC2
175-110 ANG
t-1/C PER POLE

EDD7---4_25

I)
ECO?2-PC2
SO-uS0 AVIS
I-1/C PER POLE

EDD2

I

12 PE-012OEO 14 I5

1/C PER POLE

( -OTE 2) PC4-EIO0

90 5 -12 AVI•

E0 I-I/C PER POLE

SNV-PA
PC2-PC4
95'-12/0 AVI 0 V
1-I/C PER P0LE INER1E PVA

(ESPIR)P

I15 DIT NL 22 (P04) DP-22

PC4-,B8 -EXW-PC4
6Y-112 AVIS 245-16 AING
1-I/C PER POLE I-1/C PER POEA

SI-SOY EXwII

SAFETY INJECTONI
VALVES

-EGA2-PC2

35'-_2/0 APE
1-I/C PCER POLE

10 KVA
INVERTER 22

(EGA2)

-EDDOt-AJ1
25'-JIO APE
I-I/C PER POLE

BUS 6A

480V SWPR 22
BUS 6A(EM•ERG SUPPLY)

I •-EOD7-P02
15-#10 APG
1-I/C PER POLE

EDG-23-E

EDSL GN 23
(MERE SUPPLY)

I -ED2-AH2
25'-110 AWIG
1-1/C PER POLE

BUS 2A-CND
480V SOVER 21

BUS 2A
(NORMAL SUPPLY)

PC -EORI2-SPECIAE46-12/0 AWG

) I-I/C PER POLE
(NOTE 3) EDK13 PC2-DA5

20 420'-35EVACR
I-I/C PEA POEE

EPB1-PC2
-0-12 APE

I-1/C PER POLE 055 GAI SR

DIST PNL 22A DP-22A

I EOP Bl) 8 )E005-0G5 )T~~~~~o-,-FAc PeCPL. -,A; A•
I_ I-/C PE POE nos-PES

54'-f2/0 RAE-EDA5 1-1/C PER POLE

A6-g 045 EG OR ENCEI-/C PER POLE PG5

iNV-EGA6 ERCA-CEAS _C
10-16 APE EMERG LTG

IN K• -I/C PER POLE -. NO. 213 (PG5)

5U-16 E AVG OTE8

E-1/0 PER POLE

DA5-M 1. DEN

O-R OW DA5-H70 2. CABLE PC2-EDK12
(SAME AS 002) 366'-#f350 k- PC2-EDK12 & ECK

"-I-I/C PER POLE FROM PC2 TO PC4

M70 COMPLETED BY lT-A

H70-NS34
702- -#3w04O 3. CABLE PC2-EDK13

I-I/C PER POLE PONETRAIOO PC2-EDKI3 & EDKH70 FROM PC2 TO EPB1
35 COMPLETED BY THE

SPLICE Bx 4. BATT22-VD HAS C

FOR INTERCELL RES
DROP CALCULATION

21'-1 AMG USED FOR SHORT

I-I/C PER POLE INDIAN POINT UNIT 2 BATTERY

PGB . CALC. NO. FEX-C

ERES - -- ATTACHMENT N PAEMERO LTG P JOR RINO 218 (PO9)

PP-22

)
EXK3-PC2
10!-#2 APE
I-I/C PER POLE

EXK3

EPE2-EXK3
600- 3500CM
1-I/C PER POLE

DP22AA

DIST. PUL 22AA

(EPF2)

OTES NODE NUMBER.

-SPECIAL IS MADE UP OF
12-PC2. THE CIRCUIT
(VIA EDK12) IS

E CABLE PC2-PC4.

-SPECIAL IS MADE UP OF
13-PC2. THE CIRCUIT

(VIA EDK13) IS
E CABLE EPB!-PC2.

ABLE LENGTH ADJUSTED
ISTANCE FOR VOLTAGE
(39'). EGB5-WV8/3 IS

CIRCUIT CALCULATION (25').

EOD6-EAWI
50-JIR APEG
I-I/C PER POLE

ODD6-PSI
15'-1IO APE
I-i/C PER POLE

EDG 22 ETL

DOSL GEN 22 CONTROL
(EMERG)

22 ONE LINE DIAGRAM
10204- 00

AGE 2 OF 2

DRAINING NO.

FRAM-ATOME AINP IBAT22NODE.DWG



Attachment 0
Scenario Matrices

Calculation FEX-00204-00
Rev. 0
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Battery 22 Composite
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Battery 22 Composite
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Battery 22 SBO
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_____ ___ - { 02220. __ I I 20022 I *j~
2 ~ 

0~222 I _____ ____-4- liii __ __

_flf 200002. __ _

______ I _ __ ____ T I I_I__ __ _ I __
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Battery 22 LOOP Only

__ __ _ -_____ .. tI I --,I _
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Battery 22 LOOP Only
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Battery 22 LOCA Only
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Battery 22 LOCA Only
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Battery 22 LOOP Si
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Attachment P
Component Assumptions

Calculation FEX-00204-00
Rev. 0
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Component
ID
5

.10

13

23

28

.29

35

Component Manufacture
Class

CC WHSE

Model

175DH500-CC

Assumptions

Current value from data sheet contained in Attachment T.
Voltage values from data contained in Attachment Z.
Field flash current is limited by 4 25ohm resistors in parallel. This yields a
resistance of 6.25 ohms. This resistance is in series with the 0.872 Ohm
field. The total resistance is the 6.25 + 0.872 = 7.122 Ohms
Max voltaae assumed to be 10% above rated voltaae,

IFLDFLASH ALCO FIELD FLASH

1KVAINVERTERNV TOPAZ Minimum voltage assumed at 80% of rated. No cut sheet available.
Assumed full load of 1KVA 80% effficiency at 125Vdc. Assumed max
voltage of 140V based on other similar components.

RELAY UNKNOWN UV RELAY Relay type is unknown. Assumed rated current, rated voltage, minimum
I voltaae. and maximum voltaae based on ABB Circuit Shield Relay.

X-COIL WHSE

TC WHSE

LIGHT UNKNOWN

75DH500 Stored Energy

75DH500-TC

INDICATING LIGHT

75DH500 Solenoid
Operated

Y- CUT-OFF

Current and voltage taken from DHP datasheet provided by Entergy.
Datasheet is located in Attachment T.
Voltage and current values taken from DH-P data sheet provided by Indian
Point 2.
Assumed generic 4W indicating light load. Assumed max voltage 10%
above rated voltage.
Relay current assumed based on Westinghouse type SG relay.
Operating voltage is taken from Attachment Z.
Minimum and maximum voltage values based on DH operating voltages.
Assumed relay to be Westinghouse type SG.

X-COIL WHSE

39 RELAY - - UNKNOWN

42 RELAY UNKNOWN

43 ISPGM WHSE

RELAXY(6.9kv)__
UNKNOWN

M-SPRING CH/
MTR (6.9kV)

MX-CHARGING
AUX RLY 6.9kY
MR- MECH REL
RELAY (6.9kV)

Max volt•ge assumed 10% above rated.
Unknown relay values are based on Westinghouse BFD relay.

\RGING Running current taken from 15kV DH-P Breaker data sheet located in
Attachment T. Inrush current conservatively assumed to be 10 times the
running current.

MTR Assumed to be Westinghouse type SG. Max voltage assumed 10% above
) . rated voltage.

.EASE Assumed to be Westinghouse type SG. Max voltage assumed 10% above
rated voltage.

44 RELAY

45 RELAY

46 ISOV
4. . X-COIL

UNKNOWN

UNKNOWN

UNKNOWN
WHSE

ftINKNO
X- CLO
(0.48kV

WN Assumed values based on generic ASCO solenoid values.
SING RELAY Assumed to be Westinghouse type SG, Max voltage assumed 10% above

rated ................ vo. v t ge

Calculation FEX-00204-00
Rev. 0

Attachment P
Page 2 of 7



Component
ID
49
50

51

53

54

56

57

59

60

61
63

65

67
68

77

Component
Class

RELAY
RELAY

RELAY

ýRELAY

Manufacture

AGASTAT
UNKNOWN

UNKNOWN

UNKNOWN

WHSE

Model

UNKNOWN
R- 52R, RESET Rx Trip
Bkr
TD-53 TIME DELAY
RELAY (6.9kV)
NE-2, NEON LAMP, 200
K OHM +/- 10% RES,
51N OVERCURRENT
RELAY (6.9kV), TYPE
CO
10 KVA INV,
SV12100/TS100NBITS1
0OMB

CV

SG
KF

Assumptions

INV SCI

Assumed Agastat 7000 series characteristics,

Assumed to be Westinghouse type SG. Max voltage assumed 10% above
rated voltage.
Assumed values based on Agastat 7000 series.

Assumed typical load of 4 W. Min voltage set to 0 for lights. Max voltage
assumed to be 10% above rated voltage.
Assumed Minimum Voltage of 80% rated. Max voltage assumed 10%
above rated voltage.

The minimum voltage for the inverter is 105 Vdc. Since the inverter is
modeled as a node and no wiring or contacts exist between the node and
the device, the minimum voltage of this component is reduced by 1 volt.
DCSDM adds 1 volt to the acceptance criteria for the device.
Rated current is taken from IP2 data provided in Attachment Y. Voltage at
which the current readings are taken is used for the rated voltage (1 32Vdc).
Assumed Minimum Voltage of 80% rated. Max voltage assumed 10%
above rated voltaa e.
Max voltage assumed to be 10% above rated voltage,

Assumed Minimum Voltage of 80% rated. Max voltage assumed 10%
above rated voltage ...... -_----
Assumed Agastat 7000 series values.

Assumed resistor Value of 2k Ohm. Max voltage assumed 10% above
rated.
Assumed values based on Westinghouse WL Relay. Max voltage assumed
10% above rated.
Assumed high impedance (Over 1 M ohm) device. Max voltage assumed
10% above rated.

RELAY

RELAY

RELAY

RESAIYSO
RESISTOR

WHSE

WHSE

AGASTAT_1 2122DH39YC

UNKNOWN UNKNOWN

WHSE

METER --- - _. UNKNOWN

LIGHT
LIGHT

ALCO
UNKNOWN

86 LOCKOUT RELAY

TIME METER

NEON- BND-2R
NEON

TYPE WL

m

Assumed typical light value of 4W. Max voltage assumed 10% above rated.
Assumed typical light value of.4 W. Max voltage assumed 10% above
rated.
Max voltage assumed to be 10% above rated voltage.LOR -- WHSE

Calculation FEX-00204-00
Rev. 0

Attachment P
Page 3 or 7



Component Component
ID Class
80 RELAY

Manufacture Model Assumptions

WHSE TYPE SG, 12V COIL, ICurrent based on 48 ohm coil resistance in series with a 480 ohm resistor.

83 RELAY UNKNOWN

84 fRELAY WHSE

WITH 480 OHM
VARIABLE RES.
PILOT WIRE
RECIEVER RELAY
TYPE HCB, DIFF
CURRENT RELAY
FIELD FOR 1/30 HP
MOTOR, LLV1 & LLV2

Max voltage assumed at 10% above rated voltage.

Unknown relay, Westinghouse BFD relay values used.

Rated current, rated voltage, minimum voltage assumed based on similar
current relays Max voltage assumed at 10% above rated voltage.
Field current based on 1/30 HP = 25 W which requires 0.2 Amps for the
entire motor. Max voltage assumed 10% above rated voltage. Min voltage
assumed 80% of rated voltaae.

86

87

88

93

96

97

FIELD UNKNOWN

MOTOR UNKNOWN

RELAY ! SCCA

RELAY UINKNOWN

RELAY UNKNOWN

HORN - PANALARM

RES ISTOR UNKNOW

LIGHT I UNKNOWN

1/30 HP MOTOR, LLV1
& LLV2, (ASSUMED
VALUE)

MODEL 1080811, TIME
DELAY
UNKNOWN W/ DIODE
IN PARRALLEL
UNKNOWN TIME
DELAY W/ DIODE IN
PARRALLEL
HORN.FOR
ANNUNCIATOR

RESISTOR - 800 OHM,
25 WATTS
LIGHT W/ 10000 OHM,
10 WATT RESISTOR
SOV - OPERATES AS
VLV CONTROLLER

Field current based on 1/30 HP = 25 W which requires 0.2 Amps for the
entire motor. Max voltage assumed 10% above rated voltage. Min voltage
assumed at 80% of rated voltage.
Voltage and current values based on Agastat time delay relays.

Per Attachment X, Westinghouse BFD values are used for unknown relays.

Assumed values based on Agastat time delay relays

Horn type assumed to be Panalarm type HSD. Rated voltage assumed to be
125 Vdc. Minimum voltage assumed at 80% of rated voltage. Maximum
voltage assumed at 10% above ratedlvoltage_.
Min voltage of 0 Vdc as this is a resistor. Max voltage assumed 10% above
rated voltaqe,
Assumed typical 4W indicating light. No minimum voltage requirement for
lights. Max voltage assumed 10% above rated voltage.

SOV UNKNOWN Conservative values for current, minimum voltage, and maximum voltage
assigned based on ASCO values.
Conservative values for current, minimum voltage, and maximum voltage
assigned based on ASCO values.

98

991
100

SOV UNKNOWN SOV - OPERATES AS
VLV CONTROLLER

FL SW - UNKNOWN

RELAY GE
FLOW SWITCH
TYPE HGA

This is an Unknown relay. All values based on BFD relay type.
Minimum voltage assumed at 80% of rated voltage.

Calculation FEX-00204-00
Rev. 0

Attachment P
Page 4 of 7



Component Component Manufacture
ID Class
103 LIGHT UNKNOWN

Model Assumptions

105

106

110

LIGHT UNKNOWN

LIGHT. UNKNOWN

RELAY UNKNOWN

LIGHT W/.2500 OHM Current based on resistor in series with light. No minimum voltage

RESISTOR _ ._ requirement for lights. Max voltaqe assumed 10% above rated voltage.
LIGHT W/200K OHM Assumed typical indicating light load of 4W. No minimum voltage
RES. requrement for lights. Max voltage assumed 10% above rated voltagqe.
LIGHT W/400K OHM Assumed typical indicating light load of 4W. No minimum voltage
RES requirement for lights. Max voltage assumed 10% above rated voltage.
1 PUSHBUTTON LT & 1 Assumed current, minimum voltage, and rated voltage. This is an Unknown
AUX RELAY !relay. Maximum voltage assumed at 10% above rated voltage.
CODE 82E TYPE 3TH4 jAssigned values as an unknown relay. Max voltage assumed at 10% above

!rated voltaqe.
3 TERM !Assumed typical indicating light. Assumed value of 4W with no minimum
MONITORING/TEST 'voltage: Max voltage assumed 10% above rated voltage.
LIGHT .

RELAY SIEMENS

-iTT.-1-.--1-D1dýT1 UNKNOWN

112 SWITCH

113 LThG~

ASCO

UNKNOWN

ELECTROSW114 LOR

19 ICNTCR

122 IXFER S

123 JRELAY

WHSE

W ASCO

PANALARM

AUTO TRANSFER P/N iUnknown values. Set current to 0 as these devices are not expected to
302A1264 ,oerate during the event. Max voltage assumed 10% above rated voltage.
LIGHT WITH Unknown indicating light. Assumed value of 4W with no minimum voltage.
UNKNOWN RESISTOR Max voltage assumed 10% above rated voltage. "__
ER-LOR. T COIL PCONS IVE-PICKUP VOLTAGE (90V) USED. PICKUP VOLTAGE

J(MIN VOLT) CAN BE LOWER DEPENDING ON COIL TYPE USED.
TYPE MLLO-2H IAssumed values based on type Westinghouse Type M and MME. Max

1voltage assumed to be 10% above rated voltage. Min voltage assumed at
..PE B I 9 180% rated voltage.

TYPE-BU-LL-ETIN9o08-ASSUMED 100 WATTS AS LOAD. Max voltage assumed 10% above rated
ASSUME 100 WAS Ivoltage.
LOAD _ -
FLASHER RELAY, Max voltage assumed to be 10% above rated voltage. Min voltage assumed
MODEL 50-Fl at 80% rated voltage.
UNKNOWN jUnknown power supply. Current conservatively assumed as 1 amp. Min

voltage assumed at 80% of rated voltage. Max voltage assumed 10%
.......__ ___ I above rated voltaae. ,_.

Close Solenoid AKR-4B-IGE AKR 50 Values Used.
50, GE BREAKER .
TC AKR-4B-50, GE GE AKR 50 Values Used.
BREAKER I

125 PWR SUP UNKNOWN

126 CC GE

127 ITC GE

Calculation FEX-00204-00
Rev. 0

Attachment P
Page 5 of 7



Component
ID
128

Componenti Manufacture
Class .j

X-COIL GE

W-COIL GE129

130 ISPGM

Model

X AKR-4B-50, GE
BREAKER
W AKR-4B-50, GE
BREAKER
Motor AKR-4B-50, GE
BREAKER
BATTERY LINE FILTER
PANEL
SERIES 10, MODEL 11,
44 POINT

Assumptions

GE AKR 50 Values Used.

GE AKR 50 Values Used.

GE AKR 50 Values Used.

Unknown device. Load current assumed at 1 amp. Minimum volage
assumed at 80% of rated. Max voltage assumed at 10% above rated value.

GE

131 PANEL GE

135

137

ANNUN-Z PANALARM

ANNUN-Z PANALARM

l

SERIES 10, MODEL 11,
20 POINT

U 5N-KNOWN
ANNUNCIATOR

19.4 watts per point max. Max voltage assumed 10% above rated value.

ASSUMED 19.4 WATTS PER POINT USING PANALARM SERIES 10
VALUES. Minimum voltage assumed at 80% of rated. Max voltage
assumed 10% above rated value.
ASSUME 44 POINTS AT 19.4 WATTS PER POINT - USINGPANALARM
SERIES 10 VALUES. Max voltage assumed at 10% above rated voltage.
Min voltage assumed at 80% rated voltage.

138 ANNUN i UNKNOWN

144 INV . UNKNOWN GEN REG. INVERTER

145 IL TE R

146 LEDb

147

-- UNKNOWN

UNKNOWN

UNKNOWN

FILTER FOR GEN FF
RELAYS
LED

ZENER DIODE 24V,
loW

Assumed values for MGE GZ Static Inverter. Information provided in
Attachment T.
The minimum voltage for the inverter is 105 Vdc. Since the inverter is
modeled as a node and no wiring or cdntacts exist between the node and
the device, the minimum voltage of this component is reduced by 1 volt.
DCSDM adds 1 volt to the acceptance criteria.
Load conservatively assumed as 0.1 amps. Min voltage assumed at 80% of
rated voltage. Max voltage assumed 10% above rated voltage.
Per schematic (1986-M-03516), LED(s) is in series with a 620 ohm resistor
and a relay (74T). These series loads will serve to decrease the actual
current. Load current for this diode will be shown as 0. Relay will be
conservativly assumed as the only load. Minimum and maximum voltage
will be assumed as 0.

DIODE Per schematic (1986-M-03516), diode is in series with a 620 ohm resistor
and a relay (74T). These series loads will serve to decrease the actual
current. Load current for this diode will be shown as 0. Relay will be
conservativly assumed as the only load. Minimum and maximum voltage
will be assumed as 0.

Calculation I:EX-00204-00

Rev. 0
Attaclunent P
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Component
IDI
153

178
179
180
183

...... 204 .... --

206

216

218
224

225

236

239

240

304

307

Component
Class

RELAY

RELAY
RELAY

SOY
SOV

Manufacture Model

ABB CAT. NO. 439U6345

ASCO

AMERACE
AMERACE .

VALCOR

ASCO
ASCO

CAT. NO. LB-83146
CAT- NO.,01P
CAT, NO, E7022PE0Q4
CAT. NO. V526-xxxx-xx
CAT. NO. 8300C58RF
CAT. NO. HCX8262220

.------- --- -1-1-1 -l. - ----------- - _ _ _ _ _ _ _ _ _ -

Assumptions

MIN VOLTS ADJUSTABLE ASSUMED LOWEST 70% OR .7 OF RATED
VOLTS.
(USED 8314 VALUES)

AGASTAT VALUES)

(AGASTAT VALUES)

Assumed values based on V709 Valcor series valve.

Values based on ASCO 8300 Series data. '

Min and Max voltages based on other ASCO valves with 120 VDC rated
voltage. Rated load based on ASCO 8260 Series.
Min and Max voltages based on other ASCO valves with 120 VDC rated
Vaosta sed
Values based on NP8316 series SOV.

Data based on NP8316 series SOV.

Data based on NP8316 series SOY .

Data based on NP8316 series SOV. .. .

SOV A§ d---ICAT. NO 8211 D3

SOV
SOY

ASCO

ASCO

SOY [ ASCO

so'7 ASCO

CAT, NO. NP8316A54E
CAT. NO.
WJNP831666V
CAT. NO.
WJNP8316E34V
CAT. NO.
NPK8316A74V
CAT. NO, FT8316E36

CAT. NO,
NPK8316A54V
INV22

SOV

SOV

ASCO Min and Max voltages assumed based on conservative valuew for ASCO

ASCO

SCIINV

valves. Wattage rating based on 8316 valve type.
Values based on NP8316 series SOV.

The minimum voltage for the inverter is 105 Vdc. Since the inverter is
modeled as a node and no wiring or contacts exist between the node and
the device, the minimum voltage of this component is reduced by 1 volt.
DCSDM adds1 volt to the acceptance criteria._
Maximum voltage assumed at 110% of rated voltage.

Other information taken from Attachment Z.

SOY ROSS SERIES 27

Calculation FEX-00204-00
Rev. 0

Attachment P
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Attachment R
References Report By Battery

By:

Check:

4/ /~2~4 Date:

Date: OS

OCSDM Version 3.0 Attachment R Page 1 of 29
Entorgy / Indian Point Unit 2
Galc No. FEX4)00O2"040 Rev. 0
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References Report By Battery
Print Date: 08/24/2005 03:41 pm

Battery: 22

Mfgr Ref ID Class ID

ENTERGY 18 DATABASE

Comments:

ECRIS Data from Excel file dated 7/24/0:3 provided to

ENTERGY 935 MEMO

Comments:

ENTERGY. 11 ONE-LINE

Comments:

ENTERGY 100 ONE-LINE

Comments:

ENTERGY 103 ONE-LINE

Comments:

ENTERGY 346 ONE-LINE

Comments:

ENTERGY 348 ONE-LINE

Comments:

ENTERGY 376 ONE-LINE

Comments:

ENTERGY I SCHEMATIC

Comments:

ENTERGY 3 SCHEMATIC

Comments:

Entergy / Indian Point Unit 2
Calc No. FEX-000204-00 Rev. 0

Doc No

N/A

Framatome by IP2

R MILICI TO J HAUSSER

A208501

9321-F-3004

9321 -F-3008

A208088

A208241

A231592

206799

A207325

Title Revision

ECRIS DATA FILE DATA AS OF 7/24/2003 07/24/03

LETTER FROM R. MILBCI TO J. HAUSSER STATING VALUES FOR SEVERAL 09-18-03
COMPONENTS

ONE LINE DIAGRAM 125VDC FOR DIST PNL'S 21, 21A, 21B, 22, & 22A 35

ONE LINE DIAGRAM 480V MOTOR CONTROL CENTER 21,22,23,25,25A 81

SINGLE LINE DIA. 125V DC POWER PNLS 21,22,23&24 83

ONE LINE DIAG. 480 V SWGR 21 & 22, BUS 2A,3A,5A&6A 38

SINGLE LINE DIA. OF 480 VAC MCC 28A &211 23

6900 VOLT AC ONE LINE DIAGRAM 18

RCS OVERPRESSURIZATION SYS D.C. SCHEMATIC TRAIN A & B

SCHEMATIC DIAGRAM CH 1 & 2 LP STEAM DUMP SOVS 1206,1207,1208,
1209, 1210,1211

5

4

DCSDM Version 3.0 Attachment R Page 2 of 29
DCSDM Version 3.0 I Attachment R Page 2 of 29



References Report By Battery
Print Date: 08/24/2005 03:41 pm

Battery: 22

Mfgr Ref ID Class ID

ENTERGY 4 SCHEMATIC

Comments:

ENTERGY 5 SCHEMATIC

Commnents:

Doc No

UNKNOWN

B207581

ENTERGY 9 SCHEMATIC B208435

Comments:

ENTERGY 21 SCHEMATIC A209515

Comments:

ENTERGY 25 SCHEMATIC B225185

Comments:

ENTERGY 26 SCHEMATIC B225191

Comments:

Title F

UNKNOWN SCHEMATIC N

D0C OF EQUIPMENT FOR REPLACEMENT OF CONTROL VALVES TCV1104 4
& TCV1105

D/C OF CKT CHANGES FOR SG SAMPLE & BLOWDOWN ISOL VLVS (TMI . 7
CONT/SO MODIF)

SD OF SAMP ISO SOL VLV SOV1523A-SOV1526A & BLOWDWN ISO SOL I
VLV SOV1 314A-SOV1317A

ELEMENTARY WIRING DIAGRAM OF VALVE TABLE PILOT SOLENOID & 1
SOLENOID VALVES SH 94

ELEMENTARY WIRING DIAGRAM OF CONTROL VALVE TABLE SH 105 4

ELEMENTARY WIRING DIAGRAM OF CONTROL VALVE TABLE SH 106 5

ELEMENTARY WIRING DIAGRAM OF CONTROL VALVE TABLE SH 107 6

ELEMENTARY WIRING DIAGRAM OF REMOTE OPERATED VALVES SH 121 2

ELEMENTARY WIRING DIAGRAM OF REMOTE OPERATED VALVES SH 124 5

tevision

A'

ENTERGY 27 SCHEMATIC

Comments:

ENTERGY 28 SCHEMATIC

Comments:

ENTERGY 31 SCHEMATIC

Comments:

ENTERGY 32 SCHEMATIC

Comments:

Entergy ! Indian Point Unit 2
Calc No. FEX-000204-00 Rev. 0

B225192

8225193

B225206

225209

OCSDM Version 3.0 Attachment R Page 3 of 29
DCSDM Version 3.0 Attachment R Page 3 of 29



References Report By Battery
Print Date: 08/24/2005 03:41 pm

Battery: 22

Mfgr Ref ID Class ID

ENTERGY 33 SCHEMATIC

Comments:

ENTERGY 37 SCHEMATIC

Comments:

ENTERGY 55 SCHEMATIC

Comments:

ENTERGY 58 SCHEMATIC

Comments:

ENTERGY 59 SCHEMATIC

Comments:

ENTERGY 61 SCHEMATIC

Comments:

ENTERGY 62 SCHEMATIC

Comments:

ENTERGY 63 SCHEMATIC

Comments:

ENTERGY 71 SCHEMATIC

Comments:

ENTERGY 72 SCHEMATIC

Comments:

Entergy I Indian Point Unit 2
Calc No, FEX-000204-00 Rev. 0

Doc No

225242

B235113

311906

110E073 St

110E073 St

322462

195846

195847

1975M1487

1975M5611

19

Hll

Title

ELEMENTARY WIEING DIAGRAM OF ANNUNCIATOR PNL "S81F" SH 160

SCHEM DIAG AUX FEED PMP 22 STEAM SUPPLY ISOL VALVES
(20/AFPSSt &2)

SWO OF SOV 455C PRESSURIZER PORV PCV-455C

INDIAN POINT STATION UNIT 2 REACTOR PROTECTION SYSTEM
SCHEMATIC

INDIAN POINT STATION UNIT 2 REACTOR BREAKER SCHEMATIC

SCHEMATIC DIAGRAM OF IVSWS FLOW CONTROL VALVES SOV-7864,
SOV-7865, SOV-7866 & SOV-7867

UNITED ENGRS & CONST INC CLASS III LTG SWGR

UE&C INC CLASS III LTG SWGR

OUTLINE 10 KVA INVERTER 129 VDC

SCHEMATIC INVERTER, 1 PHASE, KVA, 10, 60HZ,129VDC

Revision

6

9P

11U

0

3B

4D

C

B1

DCSDM Version 3.0 Attachment R Page 4 of 29
DCSDM Version 3.0 Attachment R Page 4 of 29



References Report By Battery
Print Date: 08/24/2005 03:41 pm

Battery: 22

Mfgr Ref ID Class ID Doc No Title Revision

ENTERGY 73 SCHEMATIC 1986M02277 SCHEMATIC DIAGRAM (HYDROGEN STATOR COOLING) SH. 5 8C

Comments:

ENTERGY 74 SCHEMATIC 1986M03496 DE-EXC BREAKER CONTROL iC

Comments:

ENTERGY 75 SCHEMATIC A241685 SCHEMATIC DIAGRAM OF SAFEGUARDS ACTUATION CABINETS E7, E8, 6
F7, & F8

Comments:

ENTERGY 76 SCHEMATIC 199B23 CON ED CO INDIAN POINT ISOLATION UNIT AND SAFEGUARDS 5L
ACTUATION SCHEMATIC

Comments:
ENTERGY 78 SCHEMATIC 204B70 CON ED - INDIAN PT - UNIT 2 LOW VOLTAGE METAL ENCL. SWGR 4

CONNECTION DIAGRAM

Comments:

OBSOLETE SEE A242646

ENTERGY 82 SCHEMATIC 204874 CON ED - INDIAN PT - UNIT 2 LOW VOLTAGE METAL ENCL SWGR UNITS 9 5B
&10

Comments:

ENTERGY 84 SCHEMATIC 204B76 CON ED - INDIAN PT - UNIT 2 LOW VOLTAGE METAL ENCL SWGR UNITS 2A
11 &12

Comments:

ENTERGY 86 SCHEMATIC 204B78 CON ED - INDIAN PT - UNIT 2 LOW VOLTAGE METAL ENCL SWGR UNITS 5E
24 & 25

Comments:

ENTERGY 87 SCHEMATIC 204879 CON ED - INDIAN PT - UNIT 2 LOW VOLTAGE METAL ENCL SWGR UNITS 4
22 & 23

Comments:

ENTERGY 177 SCHEMATIC 9321-LL-3114 SH 02 BREAKER 52/UT3 BUS #3 NORMAL FEED 11

Comments:

Entergy / Indian Point Unit 2 DCSDM Version 3.0 Attachment R Page 5 of 29
Calc No. FEX-000204-00 Rev. 0



References Report By Battery
Print Date: 08/24/2005 03:41 pm

Battery: 22

Mfgr Ref

ENTERGY 178

Comments:

ENTERGY 179

Comments:

ENTERGY 180

Comments:

ENTERGY 181

Comments:

ENTERGY 182

Comments:

ENTERGY 183

Comments:

ENTERGY 184

Comments:

ENTERGY 185

Comments:

ENTERGY 186

Comments:

ENTERGY .187

Comments:

Entergy ,'Indian Point Unit 2
Calc No. FEX-000204-O0 Rev. 0

ID
ID Class ID

SCHEMATIC

SCHEMATIC

SCHEMATIC

SCHEMATIC

SCHEMATIC

SCHEMATIC

SCHEMATIC

SCHEMATIC

SCHEMATIC

SCHEMATIC

Doec No

9321-LL-3114 SH 03

9321-LL-3114 SH 04

9321-LL-3114 SH 05

9321-LL-3114 SH 06

9321-LL-3114 SH 07

9321-LL-3114 SH 09

9321-LL-3114 SH 10

9321-LL-3114 SH 11

9321-LL-3114 SH 12

9321-LL-3114 SH 14

Title

BREAKER 52JUT3-ST6 BUS #3 - #6 TIE

BREAKER 52?UT4 BUS #4 NORMAL FEED

BREAKER 52/UT4-ST6 BUS #4 - #6 TIE

BREAKER 52/ST6 BUS #6 NORMAL FEED

SCHEMATIC DIAGRAM BREAKER 52/RCP23 REACTOR COOLANT PUMP

BREAKER 52!HDP21 HEATER DRAIN PUMP 21

BREAKER 521SS3 STATION SERVICE TRANSFORMER 3

BREAKER 52/RCP22 REACTOR COOLANT PUMP 22

BREAKER 52/CP23 CONDENSATE PUMP 23

BREAKER 52/HDP22 HEATER DRAIN PUMP 22

Revision

11

10

11

12

23 15

15

8

16

13

16

DCSDM Version 3.0 Attachment R Page 6 of 29
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References Report By Battery
Print Date: 08/24/2005 03.41 pmi

Battery: 22

Mfgr Ref ID

ENTERGY 189

Comments;

ENTERGY 190

Commentrs:

ENTERGY 192

Comments:

ENTERGY 194

Comment s:

ENTERGY 198

Comments:

ENTERGY 200

Comfments:

ENTERGY 203

Commerits:

ENTERGY 212

Comments:

ENTERGY 213

Comments:

ENTERGY 216

Comments:

Entergy / Indian Point Unit 2
Calc No. FEX-000204-00 Rev. 0

Class ID

SCHEMATIC

SCHEMATIC

SCHEMATIC

SCHEMATIC

SCHEMATIC

SCHEMATIC

SCHEMATIC

SCHEMATIC

SCHEMATIC

SCHEMATIC

References Report By BatteryPrint 

Date: 08/24/2005 03:41 pm

Doc No

9321-LL-3114 SH 17

9321-LL-3114 SH 19

9321-LL-3117 SH 02

9321-LL-3117 SH 03A

9321-LL-3117 SH 06

9321-LL-3117 SH 08

9321-LL-3117 SH11

9321-LL-3117 SH 22

9321-LL-3117 SH 22A

9321-LL-3118 SH 02

Title

6900V BUS 3, 41 & 6 LOCKOUT RELAYS (86/UT3, 86/UT4 & 86/ST6

BREAKER 521GT26 GAS TURB. BUS 6 TIE

SCHEMATIC DIAGRAM 480V SWITCHGEAR 21 INTERLOCKING RELAYS

480V BUS 2A - INTERLOCKING RELAYS

BREAKER 52/2A - STATION SERVICE TRANSFORMER 2-BUS 2A TIE

BREAKER 52!EG2A EMERGENCY GENERATOR 22

LTG. & MCC BREAKERS

480V BUS 5A & 6A UNDER VOLTAGE AUX. RELAYS

480V BUS 6A UNDERVOLTAGE AUX. RELAYS

SCHEMATIC DIAGRAM 480V SWITCHGEAR 22 INTERLOCKING RELAYS

Revision

7

13

24

29

24

20

16

22

10

22

OCSDM Version 3.0 Altachment R Page 7 of 29
DCSDM Version 3.0 Attachment R Page 7 of 29



References Report By Battery
Print Date; 08/24/2005 03.41 pmn
Battery: 22

Mfgr Re

ENTERGY 219

Comments:

ENTERGY 220

Comments:

ENTERGY 221

Comments.

ENTERGY 223

Comments:

ENTERGY 225

iComrlents:

ENTERGY 226

Comments:

I ID Class ID

SCHEMATIC

SCHEMATIC

SCHEMATIC

SCHEMATIC

SCHEMATIC

SCHEMATIC

Doc No

9321-LL-3118 SH 038

9321-LL-3118 SH 04

9321-LL-3118 SH 05

9321-LL-3118 SH07

9321-LL-3118 SH 09

9321-LL-3118 SH 10

Title

480V AC BUS 6A INTERLOCKING RELAYS

BREAKER 52/6A STATION SERVICE TRANSFORMER 6-BUS 6A TIE

BREAKER 52/3AT6A BUS 3A-6A TIE

BREAKER 52/EG3 EMERGENCY GENERATOR 23

BREAKER 52IMCC6B BUS 6A FEED TO MCC26B

LTG. & MCC BREAKERS

Revision

25

24

14

19

11

6

ENTERGY, 232 SCHEMATIC 9321-LL-3118 SH 16 BREAKER 52/AF3 AUXILIARY FEEDWATER PUMP 23 SWITCHGEAR 22 30
UNIT 9C

Comments:

ENTERGY 233 SCHEMATIC 9321-LL-3118 SH 18 BREAKER 52/TAO TURBINE AUXILIARY OIL PUMP 16

Comments:

ENTERGY 236 SCHEMATIC 9321-LL-3118 SH 19B SCHEM. DIAG. OF 125 V DC SUPPLY FOR UNIT 7 TO 13 SWGR 22 3

Comments:

ENTERGY 237 SCHEMATIC 9321-LL-3118 SH 20 AUX. BFP 21 & 23 AUTO-START RELAYS 28

Comments:

Entergy I Indian Point Unit 2 DCSDM Version 3.0 Attachment R Page 8 of 29
Calc No. FEX-000204-00 Rev. 0



References Report By Battery
Print Date: 08/24/2005 03.4

Battery: 22

1 Pmn

Mfgr Re! ID Class ID Doc No

ENTERGY 238 SCHEMATIC 9321-LL-3118 SH 20A

Comments:.

ENTERGY 242 SCHEMATIC 9321-LL-3130 SH 028

Comments.

ENTERGY 243 SCHEMATIC 9321-LL-3130 SH 03

Comments:

ENTERGY 245

Comments:

ENTERGY 246

Comments:

ENTERGY 263

Comments:

ENTERGY 264

Comments:

ENTERGY 268

Comments:

SCHEMATIC

SCHEMATIC

SCHEMATIC

SCHEMATIC

SCHEMATIC

9321-LL-3130

9321-LL-3130

9321-LL-3131

9321-LL-3131

9321-LL-3131

SH 05

SH 06

SH 11

SH 11A

SH 25

Title

SCHEMATIC DIAGRAM AUX. B.F. PUMPS 21, 22 & 23 AND B.F.P, 22
AUTO-START

SCHEMATIC DIAGRAM FOR TURBINE AUTO STOP TPIP SOLENOID & TRIP
RELAYS

SCHEMATIC DIAGRAM LOAD LIMIT VALVE #1 CONTROLLER (LLV1)

GENERATOR PRIMARY LOCKOUT RELAY 86/P.

SCHEMATIC DIAGRAM GENERATOR BACKUP LOCKOUT RELAY 86BU

AUX BOILER FEED PUMP 23 RECIRC VALVE (AFPR3)

SCHEMATIC DIAGRAM FOR AUX BOILER FEED PUMP #23 RECIR VALVE
(AFPR3)

CONTAINMENT RADIATION MONITOR ISOLATION VALVES

SCHEMATIC DIAGRAM SERVICE WATER CONTROL VALVES

SCHEMATIC DIAGRAM MAIN STEAM ISOLATION VALVES

Revision

3

29

17

29

37

7

3

8

ENTERGY 271 SCHEMATIC 9321-LL-3131 SH 15A

Comments;

ENTERGY 272 SCHEMATIC 9321-LL-3131 SH 21

Comments:

14

12

Entergy / Indian Point Unit 2
Calc No. FEX-000204-O0 Rev. 0

DCSDM Version 3.0 Attachment R Page 9 of 29
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References Report By Battery
Print Date: 08/24/2005 03:41 pm

Battery: 22

Mfgr Ret

ENTERGY 274

Comments:

ENTERGY 276

Comments:

ENTERGY 277

Comments:

ID
ID

Class ID

SCHEMATIC

SCHEMATIC

SCHEMATIC

Doc No

9321-LL-3132 SH 02

9321-LL-3132 SH 04

9321-LL-3132 SH 05

Title

SCHEMATIC DIAGRAM PILOT WIRE AND MISC. LOCK-OUT RELAYS

SCHEMATIC DIAGRAM PILOT WIRE AND MISC. LOCK-OUT RELAYS

Revision

a

9

10SCHEMATIC DIAGRAM PILOT WIRE AND MISC. LOCK-OUT RELAYS

ENTERGY 279 SCHEMATIC 9321-LL-3132 SH 07 SCHEMATIC DIAGRAM PILOT WIRE AND MISC. LOCK-OUT RELAYS 17

Comments:

ENTERGY 281 SCHEMATIC 9321-LL-3132 SH 09 SCHEMATIC DIAGRAM PILOT WIRE AND MISC. LOCK-OUT RELAYS 16

Comments:

ENTERGY 283 SCHEMATIC 9321-LL-3132 SH 11 SCHEMATIC DIAGRAM PILOT WIRE AND MISC. LOCK-OUT RELAYS 15

Comments:

ENTERGY 285 SCHEMATIC 9321-LL-3132 SH 13 SCHEMATIC DIAGRAM PILOT WIRE AND MISC. LOCK-OUT RELAYS 6

Comments:

ENTERGY 310

Comments:

ENTERGY 322

Comments:

ENTERGY 324

Comments:

Entergy IIndian Point Unit 2
Caic No. FEX-000204-00 Rev, 0

SCHEMATIC

SCHEMATIC

SCHEMATIC

9321-LL-3135 SH 01

9321-LL-3140 SH 12

9321-LL-3140 SH 14

SCHEMATIC DIAGRAM FIRST OUT FAF ANNUNCIATOR & FBF & FCF
ANNUNCIATORS

BOILER FEED PUMP 22 TRUBINE TRIP AND RESET

BOILER FEED PUMP 22 TURBINE LOW PRESSURE STOP VALVE
CONTROLLER (20/LP-SVC2)

12

29

10

DCSDM Version 3.0 Attachment R Page 10 of 29
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References Report By Battery
Print Date: 08/24/2005 03:41 pm_

Battery: 22

Mfgr Ret ID Class ID Doc No Title Revision

ENTERGY 325 SCHEMATIC 9321-LL-3140 SH 15 BOILER FEED PUMP 22 TURBINE HIGH PRESSURE STOP VALVE 9
CONTROLLER (20HP-SVC2)

Comments:

ENTERGY 326 SCHEMATIC 9321-LL-3140 SH 16 BOILER FEED PUMP 22 RECIRD. VALVE (BFPR2) 8

Comments:

ENTERGY 340 SCHEMATIC A206900 DIA OF CONN'S FOR STATIC INV 24 BAT CHARG 24 & 125 DC PWR PNL 214 27
&125 DCDISTRPNL2A

Comments:

ENTERGY 363 SCHEMATIC A208548 SHEM DIAG OF CONN FOR POST ACCIDENT SOV CONT 2

Comments:

ENTERGY 366 SCHEMATIC A208551 SCHEMATIC DIAGRAM OF CONN'S FOR POST ACCIDENT SOV CONTROL 2

Comments:

ENTERGY 392 SCHEMATIC B209521 SCHEMATIC D/C FOR MODIF OF CONTROL FOR SOV 955D 3

Comments:

ENTERGY 393 SCHEMATIC B209522 SCHEMATIC D/C FOR MODIF OF CONTROL FOR SOV 955E 3

Comments:

ENTERGY 394 SCHEMATIC B209523 SCHEMATIC D!C FOR MODIF OF CONTROL FOR SOV 955F 3

Comments:

ENTERGY 395 SCHEMATIC B209543 See Comment 5

Comments:

Title illegible

ENTERGY 396 SCHEMATIC B209545 SCHEMATIC D0C FOR CONTROL OF SOV 5047 & 5

Comments:

Rest of Title illegible

Entergy / Indian Point Unit 2 DCSDM Version 3.0 Attachment R Page 11 of 29
Calc No. FEX-000204-00 Rev. 0



References Report By Battery
Print Date: 08/24/2005 03.41 pm

Battery: 22

Mtgr Ret ID Class ID

ENTERGY 397 SCHEMATIC

Comments:

ENTERGY 398 SCHEMATIC

Comments:

ENTERGY .400 SCHEMATIC

Comments:

ENTERGY 401 SCHEMATIC

Comments:

ENTERGY 402 SCHEMATIC

Comments:

ENTERGY 403 SCHEMATIC

Comments:

ENTERGY 406 SCHEMATIC

Comments:

ENTERGY 408 SCHEMATIC

Comments:

ENTERGY 412 SCHEMATIC

Comments:

ENTERGY 414 SCHEMATIC

Commenls:

Entergy / Indian Point Unit 2
Cale No. FEX-000204-00 Rev. 0

Doc No

B209546

B209547

B225122

8225123

B225124

8225125

B225131

B225132

B225135

B225137

Title

SCHEMATIC DIC FOR CONTROL OF SOV 5048 & 11OV 5052

SCHEMATIC D!C FOR CONTROL OF SOV 5049 & HCV 5053

ELEMENTARY WIRING DIAGRAM OF UNDERVOLTAGE AND
UNDERFREQUENCY BUS #2 SH 16

ELEMENTARY WIRING DIAGRAM OF UNDERVOLTAGE AND
UNDERFREQUENCY BUS #3 SH 17

ELEMENTARY WIRING DIAGRAM OF UNDERVOLTAGE AND
UNDERFREQUENCY BUS #4 SH 18

ELEMENTARY WIRING DIAGRAM OF UNDERVOLTAGE BUS #5 & 6 SH 19

ELEMENTARY WIRING DIAGRAM FOR ROD POWER SUPPLY MG SET 22

ELEMENTARY WIRING DIAG OF CHARGING PMPS 21& 23 SH 26

ELEMENTARY WIRING DIAGRAM OF SAFETY INJECTION PUMP #22 SH 29

ELEMENTARY WIRING DIAGRAM OF RESIDUAL HEAT REMOVAL PUMPS
#21 AND 22 SH 31

Revision

5

5

4

3

2

3

6

11

6

10

DCSDM Version 3.0 Attachment R Page 12 of 29
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References Report By Battery
Print Date: 08/24/2005 03:41 pm

Battery: 22

Mfgr Ref ID Class ID

ENTERGY .420 SCHEMATIC

Comments:

ENTERGY 421 SCHEMATIC

Comments:

ENTERGY 423 SCHEMATIC

Comments:

ENTERGY 424 SCHEMATIC

Comments:

ENTERGY 425 SCHEMATIC

Comments:

ENTERGY 426 SCHEMATIC

Comments:

ENTERGY 427 SCHEMATIC

Comments:

ENTERGY 429 SCHEMATIC

Comments:

ENTERGY 430 SCHEMATIC

Comments:

ENTERGY 431 SCHEMATIC

Comments:

Entergy / Indian Point Unit 2
Calc No. FEX-000204-00 Rev. 0

Doc No

B225141

8225142

8225143

8225144

B225145

8225146

Title

ELEMENTARY WIRING DIAGRAM OF SERVICE WATER PUMP 25 SH 35

ELEMENTARY WIRING DIAGRAM OF RECIRCULATION PUMP #22 SH 36

ELEMENTARY WIRING DIAG OF CONT. RECIRC. FAN 21,22,25 SH 37

ELEMENTARY WIRING DIAGRAM FOR PRESS. HEATER CONTROL GROUP
24 SH 38.

ELEM WIRING DIAG OF PRESSURIZER HTR BACK-UP GROUP 22

ELEMENTARY WIRING DIAGRAM OF CONT SPRAY PUMP #22 Sh 40

ELEMENTARY WIRING DIAGRAM OF SERVICE WATER PUMP #22 SH 42

ELEMENTARY WIRING DIAGRAM OF SERVICE WATER PUMP #23 SH 44

ELEMENTARY WIRING DIAGRAM FOR COMPONENT COOLING PUMP #22
SH 45

ELEMENTARY WIRING DIAGRAM OF COMPONENT COOLING PUMP #23

Revision

16

5

6

9

9

B225147

B225149

B225150

B225151

18

23

10

14

DCSOM Version 3.0 Attachment R Page 13 of 29
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References Report By Battery
Print Date: 08/24/2005 03:41 pm .

Battery: 22

Mfgr Ref ID Class ID

ENTERGY 432. SCHEMATIC

Comments;

ENTERGY 435 SCHEMATIC

Comments: ,

ENTERGY 436 SCHEMATIC

Comments:

ENTERGY 437 SCHEMATIC

Comments:

ENTERGY 438 SCHEMATIC

Comments:

ENTERGY 439 SCHEMATIC

Comments:

ENTERGY 440 SCHEMATIC

Comments:

ENTERGY 441 SCHEMATIC

Comments:

ENTERGY 442 SCHEMATIC

Comments:

:ENTERGY 443 SCHEMATIC

Comments:.

Entergy / Indian Point Unit 2
Calc No. FEX-000204-00 Rev. 0

Doc No

B225152

B225173

B225181

8225182

B225183

B225184

B225186

B225187

B225189

B225190

Title

ELEMENTARY WIRING DIAGRAM OF CONTAINMENT RECIRD FAN #23 SH
47

ELEMENTARY DIAGRAM OF UNDER VOLTAGE REACTOR TRIP SH 70

ELEMENTARY WIRING DIAGRAM VALVE TABLE PILOT SOLENOID &
SOLENOID SH 90

ELEMENTARY WIRING DIAGRAM VALVE TABLE PILOT SOLENOID &
SOLENOID SH 91

ELEMENTARY WIRING DIAGRAM VALVE TABLE PILOT SOLENOID &
SOLENOID SH 92

ELEMENTARY WIRING DIAGRAM OF PILOT SOLENOID & SOLENOID
VALVE TABLES SH 93

ELEMENTARY WIRING DIAGRAM OF VALVE TABLE PILOT SOLENOID &
SOLENOID VALVES SH 95

ELEMENTARY WIRING DIAGRAM VALVE TABLE PILOT SOLENOID &
SOLENOID VALVES SH 96

ELEMENTARY WIRING DIAGRAM VALVE TABLE PILOT SOLENOID VALVES
SH 98

ELEMENTARY WIRING DIAGRAM VALVE TABLE PILOT SOLENOID &
SOLENOID VALVES SH 99

Revision

7

4

5

6

3

3

2

10

4

3

DCSDM Version 3.0 Attachmenl R Page 14 of 29
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References Report By Battery
Print Date: 08/24/2005 03'-41 pm .

Battery: 22

Mfgr Ref ID Class ID. Doc No Title Revision

ENTERGY 445 SCHEMATIC B225207 ELEMENTARY WIRING DIAG OF REMOTE OPERATED VALVES SH 122 3
Comments:

ENTERGY 446 SCHEMATIC B225227 ELEMENTARY WIRING DIAGRAM OF RECIRC. SW & INDICATING LIGHTS 7
SH 142

Comments:

ENTERGY 447 SCHEMATIC B225228 ELEMENTARY WIRING DIAGRAM OF RECIRC. SW & INDICATING UGHTS 5
SH 143

Comments:

ENTERGY 448 SCHEMATIC B225229 ELEMENTARY WIRING DIAGRAM OF RECIRC SW & INDICATING LIGHTS 6
SH 144

Comments:

ENTERGY 449 SCHEMATIC B225230 ELEMENTARY WIRING DIAGRAM OF RECIRC SW. & INDICATING LIGHTS 5
SH 145

Cornients:

ENTERGY 450 SCHEMATIC B225231 ELEMENTARY WIRING DIAGRAM OF RECIRC SW & INDICATING LIGHTS 4
SH 146

Comments:

ENTERGY 451 SCHEMATIC 5225233 ELEMENTARY WIRING DIAGRAM OF RECIRC SW & INDICATING LIGHTS 5
SH:148

Comments:

ENTERGY 452 SCHEMATIC B225234 ELEMENTARY WIRING DIAGRAM OF RECIRC SW & INDICATING LIGHTS 5
SH 149

ENTERGY 454 SCHEMATIC B226967 WIRING DIAG & SCHEM OF ISO SEAL WTR VLVS 3518 & 3519 7.

Coomments:

ENTERGY 459 SCHEMATIC B231669 SCHEM DIAG 6900V SWITCHGEAR #22 UNIT NO. 16 BREAKER 52/CWP 22 10
CIRC WATER PUMP #22

Comments:

Entergy I Indian Point Unit 2 DCSDM Version 3.0 Attachment R Page 15 of 29
Calc No. FEX-000204-00 Rev. 0



References Report By Battery
Print Date: 03/24/2005 03:41 pro

Battery: 22

Mlgr Ref ID Class ID

ENTERGY 460 SCHEMATIC

Comments:

ENTERGY 461 SCHEMATIC

Comments:

ENTERGY 464 SCHEMATIC

Comments:

ENTERGY 490 SCHEMATIC

Comments:

ENTERGY 493 SCHEMATIC

Comments.

SEE 731 & 733 ALSO

ENTERGY 497 SCHEMATIC

Comments:

ENTERGY 498 SCHEMATIC

Comments:

ENTERGY 499 SCHEMATIC

Comments:

ENTERGY 504 SCIHEMATIC

Comments:

ENTERGY 508 SCHEMATIC

Comments:

Entergy / Indian Point Unit 2
Calc No. FEX-000204-00 Rev. 0

Doc No

B231670

B231671

B253867

Title

SCHEM DIAG 6900V SWITCHGEAR #22 UNIT NO, 11 BREAKER 52iCWP 24
CIRC WATER PUMP #24

SCHEM DIAG 6900V SWITCHGEAR #22 UNIT #2 BREAKER 52/CWP 26 CIRC
WATER PUMP #26

ELEMENTARY WIRING DIAGRAM ROD POWER SUPPLY. MG SET 21

Revision

10

10

4

1P2-S-000089

1132-S-000092

1132-S-000285

IP2-S-000286

1132-S-000329

1132-S-000358

1P2-S-0003t35

SPRAY VALVE INDICATION PRESSURIZER SPRAY VALVES PCV-455A &
PCV-455B INDIC

S/D OF POST ACCIDENT SAMPLING VALVES SOV 5019, 5023

D. C. SCHEMATIC FOR DIESEL GENERATORS 22

D. C. SCHEMATIC FOR DIESEL GENERATORS 23

480V BREAKERS MCC24A, MCC27A, MCC29A INDICATION

DC MONITORING - SCHEMATIC FOR INSTALLOF BAT #22 U.V. RELAY,

SCHEMATIC DIAGRAM OF EDG 22 DC TRANSFER SWITCH CONTROL

1

1

13

13

0

0

4

DCSOM Version 3.0 Attachment R Page 16 of 29
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References Report By Battery
Print Date: 08/24/2005 03:41 pm

Battery: 22

Mfgr Ret ID Class ID

ENTERGY 509 SCHEMATIC

Comments:

ENTERGY 511 SCHEMATIC

Comments:

ENTERGY 528 SCHEMATIC

Comments:

WORK THIS WITH REFERENCE 834

ENTERGY 533 SCHEMATIC

Comments:

ENTERGY 534 SCHEMATIC

Comments:

ENTERGY 593 SCHEMATIC

Comments:

ENTERGY 594 SCHEMATIC

Comments:

ENTERGY 607 SCHEMATIC

Comments:

ENTERGY 612 SCHEMATIC

Comments:

ENTERGY 629 SCHEMATIC

Comments:

Entergy I Indian Point Unit 2
Catc No. FEX-000204-00 Rev. 0

Doc No

fP2-S-000366

IP2-S-000194

225026

9321-LL-3114 SH 18

9321-LL-3114 SH 20

9321-LL-3135 SH 02

9321-LL-3135 SH 03

306825

011 D13784

Title

SCHEMATIC DIAGRAM OF EDG 23 DC TRANSFER SW(TCH CONTROL

SWD-CONTROL & INDICATION SERVICE WATER PUMP 26

SAFEGUARDS ACTUATION CONT ISOLATION VENT & SPRAY - TRAIN B
CAB F7

AUX LOCK-OUT RELAY 86X1ST6

BREAKER 52/SS22RW3 SUB. STA. 22RW3 TRANSFORMER

ANNUNCIATORS SCHEMATIC

FIRST-OUT ANNUNCIATOR ON "FAF" FLIGHT PANEL

LOW VOLTAGE METAL ENCLOSED SWITCHGEAR DB-75 & DB-50
BREAKERS FIG #1 THRU #5

OUTLINE 10 KVA INVERTER 105-140V DC

REACTOR PROTECTION SYSTEM SCHEMATIC

12

5

7

Revision

4

11

19

6

1

SL
11OE073SH 10

DOSOM Version 3.0 Attachment R Page 17o1 29
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References Report By Battery
Print Date: 08/2412005 03:41 pm

Battery: 22

Mfgr Ref ID Class ID

ENTERGY 631 SCHEMATIC

Comments:

ENTERGY 632 SCHEMATIC

Comments:

ENTERGY 634 SCHEMATIC

Comments:

ENTERGY 637 SCHEMATIC

Comments:

ENTERGY 638 SCHEMATIC

Comrnents:

ENTERGY 639 SCHEMATIC

Comnments:

ENTERGY 643 SCHEMATIC

Comments:

ENTERGY 644 SCHEMATIC

Comments:

ENTERGY 645 SCHEMATIC

Comments:

ENTERGY 651 SCHEMATIC

Comenits:

Entergy 1 Indian Point Unit 2
Calc No. FEX-000204-00 Rev. 0

Doc No

110E073 SH 3

110E073 SH 2

110E073 SH 5

110E073 SH 8

A236330

306965

1981MS98

59M 196

A208540

B225205

Title

REACTOR PROTECTION SYSTEM SCHEMATIC

REACTOR PROTECTION SYSTEM SCHEMATIC

REACTOR PROTECTION SYSTEM SCHEMATIC

REACTOR PROTECTION SYSTEM SCHEMATIC

OVER SPEED CONTROL SCHEMATIC VALVE CHANNEL

INTERNAL WIRING DIAGRAM OF IEOPS PANEL OF CCR F9 PANEL

INTERNAL WIRING DIAGRAM OF 125V DC, 50A, AUTO TRANSFER SWITCH
FOR EDG'S 21, 22, 23

SCHEMATIC EXCITER VOLTAGE REGULATOR REGULATOR (EDG 21, 22,
23)

D. C. SCHEMATIC (BREAKER CONTROL)

ELEMENTARY WIRING DIAGRAM OF REMOTE OPERATED VALVES

Revision

7E

8L

1ON

9H

2

0

A2

Z6

7

8

DCSDM Version 3~O Attachment R Page 18 of 29
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References Report By Battery
Print Date: 08/24/2005 03:41 pm

Battery: 22

Mfgr RetID Class ID

ENTERGY 656 SCHEMATIC

Comments:

ENTERGY 657 SCHEMATIC

Comments:

ENTERGY 669 SCHEMATIC

Comments;

ENTERGY 671 SCHEMATIC

Comments:

ENTERGY 674 SCHEMATIC

Comments:

ENTERGY 677 SCHEMATIC

Comments:

ENTERGY 678 SCHEMATIC

Comments:

ENTERGY 679 SCHEMATIC

Comments:

ENTERGY 680 SCHEMATIC

Comments:

ENTERGY 681 SCHEMATIC

Comments:

Entergy / Indian Point Unit 2
Calc No. FEX-000204-00 Rev. 0

Doc No

307670

B225208

A208425

A208844

9321-LL-3601 SH 03

B209518

B209519

B209520

B209864

225188

Title

DIAGRAM OF INTERNAL CONN'S OF IEOPS AUX EQUIPMENT DRAWER
CHANNEL B8

ELEMENTRY DIAGRAM OF REMOTED OPERATED VALVES

D/C FOR CKT CHANGES FOR RCDT PMP DISCHARGE ISO VLV 1706

SCHEM DIAG FOR POST-ACCIDENT LIQUID SAMPLING MOV 959, 4395,
5132, 955B, 956F, 990B

SCHEMATIC DIAGRAM SOL OPERATED FEEDWATER SYSTEM BYPASS
VALVES

SCHEMATIC D!C FOR MODIFICATION OF CONTROL FOR PRESS STEAM
SP SAMPLING VALVE SOV951

SCHEMATIC D/C FOR MODIFICATION OF CONTROL FOR PRESS LIQUID SP
SAMPLING VALVE SOV953

SCHEMATIC 0/C FOR MODIFICATION OF CONTROL FOR SOV955C

SCHEMATIC D/C FOR PRT DRAIN VLV 523, RCDT DRAIN VLV LCV3401 &
RCDP #21

VALVE TABLE PILOT SOLENOID & SOLENOID VALVES

Revision

0

4

4

7

10

2

2

2

6

3

DCSDM Version 3.0 Attachment R Page 19 of 29
DCSDM Version 3.0 Attachment R Page 19 of 29



References Report By Battery
Print Date: 08/24/2005 03:41 pm

Battery: 22

Mfgr Ref ID Class ID

ENTERGY 682 SCHEMATIC

Comments:

ENTERGY 683 SCHEMATIC

Comments:

ENTERGY 684 SCHEMATIC

Comments:

ENTERGY 685 SCHEMATIC

Comm Ilelnis:

ENTERGY 686 SCHEMATIC

Comments:

ENT4ERGY 687 SCHEMATIC

Comments:

ENTERGY 688 SCHEMATIC

Comments:

ENTERGY 689 SCHEMATIC

Comments:

ENTERGY 690 SCHEMATIC

Comments:

ENTERGY 691 SCHEMATIC

Comments:

Entergy / Indian Point Unit 2.
Calc No. FEX-000204-00 Rev. 0

Doc No

225232

B228092

225018

208416

208417

208421

208419

303845

A207559

1986M03456

Title

RECIRC. SW. #5 & INDICATING LIGHTS

ELEMENTRY WIRING DIAGRAM OF ANNUNCIATOR PANEL SGF

SAFEGAURDS ACTUATION SCHEMES (TRAIN B ONLY)

D/C OF CIRCUIT CHANGES FOR RC DT GAS ANALYZER ISOL VLV 1789

D/C OF CIRCUIT CHANGES FOR RC DT GAS ANALYZER ISOL VLV 1788

D/C OF CIRCUIT CHANGES FOR PRT GAS ANALYZER ISOL VLV 549

DIC OF CIRCUIT CHANGES FOR PRT GAS ANALYZER ISOL VLV 548

SWD OF GAS SAMPLINGVALVE 1600E (548 & 549), 1600F, 1600G (1286)

D/C OF ELECTRICAL SEPERATION OF AIR EJECTOR ISOL VALVES

ELEMENTRY DIAGRAM INVERTER

Revision

7

13

10

3

3

3

4

9

2E

DCSDM Version 3.0 
Attachment R Page 20 of 29
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References Report By Battery
Print Date: 08/24/2005 03:41 pm_7
Battery: 22

Mfgr Ret ID Class ID Doc No Title Revision

ENTERGY 692 SCHEMATIC 1986M03516 ELEMENTRY DIAGRAM HOT WATER ALARM 1A

Comments:

ENTERGY 693 SCHEMATIC 1986M03453 ELEMENTRY DIAGRAM FIELD FLASHING CIRCUIT 20

Comments:

ENTERGY 694 SCHEMATIC IP2--S-000054 GENEREX EXCITATION SYSTEM DE-EXCITATION BREAKER CONTROL 3

Comments:

ENTERGY 695 SCHEMATIC 9321-LL-3114 SH 16 BREAKER 52/SS6 STATION SERVICE TRANSFORMER 6 9

Comments:

ENTERGY 696 SCHEMATIC 300925 ELEMENTRY DIAGRAM OF SAFETY INJECTION PUMP 23 2

Comments:

ENTERGY 697 SCHEMATIC B209526 SCHEMATIC DC FOR ACCUMULATOR SAMPLE ISO VALVE SOV 956H 1

Comments:

ENTERGY 698 SCHEMATIC 8209525 SCHEMATIC DC FOR ACCUMULATOR SAMPLE ISO VALVE SOV 956D 1

Comments:

ENTERGY 699 SCHEMATIC B209524 SCHEMATIC DC FOR ACCUMULATOR SAMPLE ISO VALVE SOV 956B 6

Comments:

ENTERGY 700 SCHEMATIC 303686 SWD GAS SAMPLING VALVES 1600A (1788, 1789), 16000 (265) 1

Comments:

ENTERGY .701 SCHEMATIC 304159 SWD GAS SAMPLING VALVES 1600H (1285), 1600J (1284, 1600K) 0

Comments:

Entergy / Indian Point Unit 2 DCSDM Version 3.0 * Attachment R Page 21 of 29
Calc No. FEX-000204-00 Rev. 0



References Report By Battery
Print Date: 08/24/2005 03.41 pm

Battery: 22

Mfgr Ref ID Class ID

ENTERGY 703 SCHEMATIC

Comments:

ENTERGY 704 SCHEMATIC

Comments:

ENTERGY .710 SCHEMATIC

Comments;

ENTERGY 714 SCHEMATIC

Comments:

ENTERGY 716 SCHEMATIC

Comments:

ENTERGY 717 SCHEMATIC

Comments:

ENTERGY 718 SCHEMATIC

Comments:

ENTERGY 719 SCHEMATIC

Comments:

ENTERGY 720 SCHEMATIC

Comments:'

ENTERGY 721 SCHEMATIC

Comments:

Entergy I Indian Point Unit 2
Calc No. FEX-000204-00 Rev. 0

Doe No

241185

5261914

61 0F942

61 0F960

IP2-S-000006

IP2-S-000225

IP2-S-000201

Title . .

CONTROL ROOM PANEL "FB"

SCHEMATIC DIAGRAM OF CONTROL CKT. SOV459 ACTUATOR OF
LETDOWN STOP VALVE LCV459

SUPERVISORY PANEL SBR-1" WIRING DIAGRAM

SUPERVISORY PANEL "SHR" WIRING DIAGRAM

INDIAN POINT #2 AUTO SEAL WATER VALVE #1413

23 ACCUM DISCHARGE TO LOOP 23 COLD LEG STOP VALVE MOV-894C

FLOW ISOLATION VALVE MOV-842

21 ACCUM DISCHARGE TO LOOP 21 COLD LEG STOP VALVE MOV- 894A

LOOP 21 HOT LEG SI LINE STOP VALVE MOV-856F

RHR PUMPS DISCHARGE RESIDUAL HXS MOV-744

Revision

14

4X

4G

2

2

3

IP2-S-000226

IP2-S-000212

1P2-S-0001 98

2

5

7

DCSDM Version 3.0 Attachment R Page 22 of 29
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References Report By Battery
Print Date: 08/2412005 03:41 pm

Battery: 22

Mfgr Ref ID Class ID

ENTERGY 722 SCHEMATIC

Comments:

ENTERGY 723 SCHEMATIC

Comments:

ENTERGY 727 SCHEMATIC

Comments:

ENTERGY 728 SCHEMATIC

Comments:

ENTERGY 731 SCHEMATIC

Comments:

ENTERGY 733 SCHEMATIC

Comments:

ENTERGY 916 SCHEMATIC

Comments:

ENTERGY 939 SD

Comments:

NEC 14 STANDARD

Comments:

ENTERGY 116 WD

Comments:

ALSO KNOWN AS DWG A200925

Entergy I Indian Point Unit 2
Calc No. FEX-000204-00 Rev. 0

Doc No

IP2-S-000197

B207571

DMD 208436-AA

DMD 208435-AF

DMD IP2--S-000092-AB

DMD IP2--S-000092-AC

8236062

27.3

Chapter 9 Table 8

9321-F-3153 SH 01

Title

RESIDUAL PUMP SUCTION STOP VALVE TO SI PUMPS SUCTION
MOV-1810

CONTROL AND INDICATION SOV-1430 AND PCV-1230 SJAE DISCHARGE
ISOL VALVE

DC CKT FOR H2 RECOMB 21 & 22 ISOL VLV

DISCONNECT OF POWER SUP TO H2 ARR & H2 BRR RELAYS

S/D OF POST ACC SAMPLE PNL SOV 5019 & SOV 5023

SfD OF POST ACC SAMPLE PNL SOV 5019 & SOV 5023

SCHEMATIC WIRING DIAGRAM FOR MOTOR-GENERATOR SET NO. 21 -
ROD CONTROL CONTROLMG SET

INDIAN POINT ENERGY CENTER, UNIT NO. 2,
EMERGENCY DIESELS SYSTEM DESCRIPTION

CONDUCTOR PROPERIES

WIRING DIAGRAM 6900V SWITCHGEAR 22

Revision

1

2

0

0

0

0

2

7

2002

21

DCSDM Version 3.0 Attachment R Page 23 of 29
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References Report By Battery
Print Date: 08/24/2005 03:41 pm

Battery: 22

Mfgr Ref ID Class ID Doc No Title Revision

ENTERGY 117 WD 9321-F-3154 SH 02 WIRING DIAGRAM 6900V SWITCHGEAR 22 23

Comments:

ALSO KNOWN AS DWG A200926

ENTERGY 120 WD 9321-F-3165 WIRING DIAGRAM 480V SWITCHGEAR 21 UNITS 20, 21 & 22 17

Cornmentsý

ENTERGY 121 WD 9321-F-3166 WIRING DIAGRAM 480V SWITCHGEAR 21 UNITS 23, 24 AND 25 14

Comments:

ALSO KNOWN AS DWG A200982

ENTERGY 122 WD 9321-F-3167 WIRING DIAGRAM 480V SWITCHGEAR 21 UNIT 26 38

Comments:

ENTERGY 126 WE 9321-F-3171 WIRING DIAGRAM 480V SWITCHGEAR 22 UNITS 10, 11 & 12 20

Comments:

ENTERGY 127 WC) 9321-F-3172 WIRING DIA 480V SWITCHGEAR 22 UNIT 13 13

Comments:

ENTERGY 138 WE) 9321-F-3225 WIRING DIAGRAM OF SUPERVISORY CONTROL PANEL - SB1 (SH. 1 OF 2) 32

Comments:

ENTERGY 141 WE) 9321-F-3250 WIRING DIAGRAM P.A. SYSTEM SH 03 21

Comments:

ENTERGY 142 WD 9321-F-3268 WIRING DIAGRAM FLIGHT CONTROL PANEL FBF 36

Comments:

ENTERGY 145 WD 9321-F-3281 WIRING DIAGRAM AUX RELAYS RACK G3 32

Comments:

Entergy I Indian Point Unit 2 DCSDM Version 3.0 Attachment R Page 24 of 29
Calc No. FEX-000204-00 Rev. 0



References Report By Battery
Print Date: 08/24/2005 03:41 pm

Battery: 22

Mfgr Ref ID Class ID Doc No Title Revision

ENTERGY 149 WD 9321-F-3303 UNKNOWN TITLE UNKNOW

Comments:

ENTERGY 150 WD 9321-F-3309 WIRING DIAGRAM AUXILIARY RELAYS RACK G-1 (FRONT) 21

Comments:

ENTERGY 151 WD 9321-F-3310 WIRING DIAGRAM AUXILIARY RELAYS RACK G-2 (FRONT) 21

Comments:

ENTERGY 337 WD 9321-F-3222 WIRING DIAGRAM REACTOR TRIP & MG SET BREAKERS 14

Comments:

ALSO KNOWN AS A201243

ENTERGY 338 WD A206800 DIAG OF INT CONN'S OF RELAY PANEL (TRAIN B) FOR OVER 1
PRESSURIZATION SYSTEM

Comments:

ENTERGY 359 WD A208508 WIRING DIAGRAM DIESEL GENERATOR #22 17

Comments:

ENTERGY 360, WD A208509 WIRING DIAGRAM DIESEL GENERATOR #23 16

Comments:

ENTERGY 893 WD 300469 LOW VOLTAGE METAL ENCLOSED SWITCHGEAR DB-50 BREAKERS 5
FIGURE # 7

Comments:

ENTERGY 641 WD 9321-F-3223 WIRING DIAGRAM REDUNDANT OVER SPEED TURBINE TRIP 10

Comments:

ALSO KNOWN AS DWG A201252

ENTERGY 650 WD A207577 INTERNAL DC WIRING DIAGRAM FOR DIESEL GEN'S 21, 22, 23 20

Comments:

Entergy / Indian Point Unit 2 DCSDM Version 3.0 Atlachment R Page 25 of 29
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References Report By Battery
Print Date: 08/24/2005 03.41 pmn

Battery: 22

Mfgr Ret ID Class ID

ENTERGY .668 WDL

Comments;

ENTERGY 702 WD

Comments:

ENTERGY 712 WD

Doc No

A208429

A241184

A225564

Title

D/C FOR CKT CHANGES FOR EXCESS LETDOWN HT EXCHANGE VALVES
793 & 796

CONTROL ROOM PANEL "FA"

INTERNAL WIRING DIAGRAM OF SUPERVOSORY PANEL "SJR"

Revision

2

12

13

uuul IIt1I rl:.

ENTERGY 843 WD 9321-F-3270 WIRING DIAGRAM FLIGHT CONTROL PANEL FBR (JA7) 25

Comments:

ENTERGY 851 WD 610F958 SUPERVISORY PANEL SHF-A WIRING DIAGRAM 4Q

Commenis:

ENTERGY 853 WE 9321-F-3267 WIRING DIAGRAM FLIGHT CONTROL PANEL FAR (JAB) 35

Comments:

ENTERGY 854 WD 610F959 SUPERVISORY PANEL SHF-B WIRING DIAGRAM 4J

Comments:

ENTERGY 855 WD A208545 WIRING DIAGRAM OF SUPERVISORY PANEL SH 7

Comments:

ENTERGY 860 WD

Comments:

ENTERGY 861 WD

Comments:

Entergy / Indian Point Unit 2
Calc No. FEX-000204-00 Rev. 0

9321 .F-3232

9321-F-3233

WIRING DIAGRAM OF SUPERVISORY CONTROL PANEL SH

WIRING DIAGRAM OF SUPERVISORY CONTROL PANEL SJ

26

48

DCSDM Version 3.0 Attachment R Page 26 ol 29
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References Report By Battery
Print Date: 08/24/2005 03:41 pm .

Battery: 22

Mfgr Ref ID Class ID Doc No Title Revision

ENTERGY 863 WD 593F140 INDOOR METAL CLAD SWITCHGEAR 75 DH BREAKER CONN DIAG UNITS 5 3A
&6

Comments;

ENTERGY 864 WD 593F141 INDOOR METAL CLAD SWITCHGEAR 75 DH BREAKER CONN DIAG UNITS 7 4
, ' '•,.& 8

Comments:

ENTERGY 880 WD A242121 PART OF PANEL FAR WIRING DIAGRAM 8

Comments:

ENTERGY 882 WE) A242120 PART OF PANEL FAR WIRING DIAGRAM 21

Comments:

ENTERGY 884 Wi) A225577 SUPERVISORY PANEL SJF 22

Comments:

ENTERGY 890 WD A208505 WIRING DIAGRAM AUXILIARY RELAY RACK G1 REAR 7

Comments;

ENTERGY 891 WD 225543 WIRING DIAGRAM OF SUPERVISORY PANEL SB1(F)-A 12

Comments:

IS NEW BORDER FOR 610F940

ENTERGY 892 WD A208825 WIRING DIAG OF SUPERVISORY CONTROL PANEL SB1 SHEET 2 (JB8) 9

Comments:

DWG SHOWS AS SHT 1

ENTERGY 894 WD 6155440 SAFEGAURDS WIRING G1 & G2 (WIRE TABULATION SHEETS, SHEETS 1 Ji
TO 39)

Comments:

ENTERGY 896 WD 207170 CONTROL STATION PS6 CONNECTION DIAGRAM SERVICE WATER PUMPS OA
& CONTAINMENT AIR RECIRC FANS

Comments:

Entergy / Indian Point Unit 2 DCSDM Version 3.0 Attachment R Page 27 of 29
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References Report By Battery
Print Date: 08/24/2005 03:41 pm

Battery: 22

Mfgr Ret ID Class ID Doc No Title Revision

ENTERGY 897 WD A225544 INTERNAL WIRING DIAGRAM OF SUPERV PNL SBF1-B 19

Comments:

ENTERGY 898 WD A225584 INTRERNAL WIRING DIAGRAM OF FLIGHT PNL PART FBF-A 17

Comments:

ENTERGY 899 WD A225586 WIRING DIAG OF INT CONN'S OF PART OF FBF-B-PNL 8

Comments:

ENTERGY 903 WD 225546 WIRING DIAGRAM OF SUPERVISORY PANEL SBF2-A 11

Comments:

ENTERGY 905 WE) A208511 DC FOR 480VAC BUS SECT BKR'S 52/2A, 52/5A, 5213A & 5216A 9
UNDERVOLTAGE TRIP - REMOTE RLY CAB'S

Comments:

ENTERGY 911 WD A208823 EXTERNAL DIAGRAM OF SUPERVISORY CONTROL PANEL SB2 (SHEET 3 16
OF 3)

Comments:

ENTERGY 912 WD 20,487 WIRING DIAGRAM SUPERVISORY PNL SBF2-B 6AE

Comments:

ALSO KNOWN AS 610F944

ENTERGY 913 WD

Comments:

WAS 204B70

ENTERGY 914 WD

Comments:

WAS 204B71

ENTERGY 915 WD)

Comments:

Entergy/ Indian Point Unit 2
Calc No. FEX-000204-00 Rev. 0

A242646

A242647

311183

LOW VOLTAGE METAL ENCL. SWGR. CONNECTION DIAGRAM

LOW VOLTAGE METAL ENCL. SWGR. CONNECTION DIAGRAM

LOW VOLTAGE METAL ENCLOSED SWITCHGEAR BREAKER DR-50
FIGURE 8

3

3

1

DCSDM Version 3.0 Attachment R Page 28 of 29
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References Report By Battery
Print Date: 08/24/2005 03.41 pm

Battery: 22

Mfgr Ref ID Class ID

ENTERGY 917 WD

Comments:

ENTERGY 918 WD

Comments:

ENTERGY 919 WrD

Comments:

ENTERGY. 920 WD

Comments:

Doc No

208824

9321-F-3302

A208822

9321-F-3288

Title

WIRING DIAG OF SUPERV CONTROL PANEL SB1 SHEET 2

WIRING DIAG OF PROTECTION LOGIC RACK F-8

DIAG OF EXTERNAL CONNS FOR SUPERVISORY CONTROL PANEL S82
(SH 2 OF 3)

WIRING DIAGRAM FOR PROTECTION LOGIC RACK E-7 CONNECTION OR
RELAY SI-13X SPARE CONTACTS

Revision

18

36

16

41

ENTERGY 923 WD A225579 WIRING DIAGRAM FLIGHT CONTROL PANEL FCR 5

Comments:

ENTERGY 924 WD A242119 PART OF PANEL FBR WIRING DIAG 7

Comments:

ENTERGY 928 WD 208052 WIRING CONN DIAG OF ENGINE GEN SET FOR DIESEL GENS 21,22,23 9

Comments:

ENTERGY 931 WD 59M194 AC CONTROL WIRING FOR EMERG DIESEL GENERATORS 21, 22,23 Z5

Comments;

DCSDM Version 3.0 Attachment R Page 29 ot 29
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Attachment R
References Report By Battery

By:
Check:

~AQ~ /i~4~ Date:

Date: OS
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CaIc No. FEX4000204-00 Rev. 0
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References Report By Battery
Print Date: 08/24/2005 03:41 pm

Battery: 22

Mfgr Ref ID Class ID Doc No

ENTERGY 18 DATABASE NIA

Comments:

ECRIS Data from Excel file dated 7/24/03 provided to Framatome by 1P2

ENTERGY 935 MEMO R MILICI TO J HAUSSER

Comments:

ENTERGY 11 ONE-LINE A208501

Comments:

ENTERGY 100 ONE-LINE 9321-F-3004

Comments:

ENTERGY 103 ONE-LINE 9321-F-3008

Comments:

ENTERGY 346 ONE-LINE A208088

Comments:

ENTERGY 348 ONE-LINE A208241

Comments:

ENTERGY 376 ONE-LINE A231592

Comments:

ENTERGY 1 SCHEMATIC 206799

Comments:

ENTERGY 3 SCHEMATIC A207325

Comments:

Entergy / Indian Point Unit 2 r
Caic No. FEX-000204-00 Rev. 0

Title

ECRIS DATA FILE DATA AS OF 7124/2003

LETTER FROM R. MILICI TO J. HAUSSER STATING VALUES FOR SEVERAL
COMPONENTS

ONE UNE DIAGRAM 125VDC FOR DIST PNL'S 21, 21A, 21B, 22, & 22A

ONE LINE DIAGRAM 480V MOTOR CONTROL CENTER 21,22,23,25,25A

SINGLE LINE DIA. 125V DC POWER PNLS 21,22,23&24

ONE LINE DIAG. 480 V SWGR 21 & 22 BUS 2A,3A,5A&6A.

SINGLE LINE DIA. OF 480 VAC MCC 28A &211

6900 VOLT AC ONE LINE DIAGRAM

RCS OVERPRESSURIZATION SYS D.C. SCHEMATIC TRAIN A & B

SCHEMATIC DIAGRAM CH I & 2 LP STEAM DUMP SOVS 1206,1207,1208,
1209, 1210,1211

Revision

07/24/03

09-18-03

35

81

83

38

23

18

5

4
4

)CSDM Version 3.0 Attachment R Page 20129
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References Report By Battery
Print Date: 08/24/2005 03:41 pm

Battery: 22

Mfgr Ref ID Class ID

ENTERGY 4 SCHEMATIC

Comments:

ENTERGY 5 SCHEMATIC

Comments:

ENTERGY 9 SCHEMATIC

Comments:

ENTERGY 21 SCHEMATIC

Comments:

ENTERGY 25 SCHEMATIC

Comments:

ENTERGY 26 SCHEMATIC

Comments:

ENTERGY 27 SCHEMATIC

Comments:

ENTERGY 28 SCHEMATIC

Comments:

ENTERGY 31 SCHEMATIC

Comments:

ENTERGY 32 SCHEMATIC

Comments:

Entergy/ Indian Point Unit 2
Calc No. FEX-000204-00 Rev. 0

Doc No

UNKNOWN

B207581

B208435

A209515

B225185

B225191

B225192

8225193

8225206

Title

UNKNOWN SCHEMATIC

D/C OF EQUIPMENT FOR REPLACEMENT OF CONTROL VALVES TCVl104
& TCV1105

D/C OF CKT CHANGES FOR SG SAMPLE & BLOWDOWN ISOL VLVS (TMI -

CONTISO MODIF)

SD OF SAMP ISO SOL VLV SOV1523A-SOV1526A & BLOWDWN ISO SOL
VLV SOV1314ASOV1317A

ELEMENTARY WIRING DIAGRAM OF VALVE TABLE PILOT SOLENOID &
SOLENOID VALVES SH 94

ELEMENTARY WIRING DIAGRAM OF CONTROL VALVE TABLE SH 105

ELEMENTARY WIRING DIAGRAM OF CONTROL VALVE TABLE SH 106

Revision

N/A

4

7

12

1

4

5

ELEMENTARY WIRING DIAGRAM OF CONTROL VALVE TABLE SH 107

ELEMENTARY WIRING DIAGRAM OF REMOTE OPERATED VALVES SH 121

ELEMENTARY WIRING DIAGRAM OF REMOTE OPERATED VALVES SH 124

6

2

5225209

DCSDM Version 3.0 Attachment R Page 3 at 29
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References Report By Battery
Print Date: 08/24/2005 03:41 pm

Battery: 22

Mfgr Ref ID Class ID Doc No Title Revision

ENTERGY 33 SCHEMATIC 225242 ELEMENTARY WIEING DIAGRAM OF ANNUNCIATOR PNL "SBIF" SH 160 6

Comments:

ENTERGY 37 SCHEMATIC B235113 SCHEM DIAG AUX FEED PMP 22 STEAM SUPPLY ISOL VALVES 5
(20/AFPSS1 &2)

Comments:

ENTERGY 55 SCHEMATIC 311906 SWD OF SOV 455C PRESSURIZER PORV PCV-455C 2

Comments:

ENTERGY 58 SCHEMATIC 1 10E073 SH 9 INDIAN POINT STATION UNIT 2 REACTOR PROTECTION SYSTEM 9P
SCHEMATIC

Comments:

ENTERGY 59 SCHEMATIC

Comments:

ENTERGY 61 SCHEMATIC

Comments:

ENTERGY 62 SCHEMATIC

Comments:

ENTERGY 63 SCHEMATIC

Comments:

ENTERGY 71 SCHEMATIC

Comments:

ENTERGY 7.2 SCHEMATIC

Comments:

Entergy / Indian Point Unit 2
Calc No. FEX-000204-00 Rev. 0

110E073 SH 11

322462

195B46

195B47

1975M1487

1975M5611

INDIAN POINT STATION UNIT 2 REACTOR BREAKER SCHEMATIC

SCHEMATIC DIAGRAM OF IVSWS FLOW CONTROL VALVES SOV-7864,
SOV-7865, SOV-7866 & SOV-7867

UNITED ENGRS & CONST INC CLASS III LTG SWGR

UE&C INC CLASS III LTG SWGR

OUTLINE 10 KVA INVERTER 129 VDC

SCHEMATIC INVERTER, IPHASE, KVA, 10, 60HZ,129VDC

11U

0

3B

4D

C

B1

DCSDM Version 3.0 Attachment R Page 4 0129
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References Report By Battery
Print Date: 08/24/2005 03:41 pm

Battery: 22

Mfgr Ref ID ClassiD

ENTERGY 73 SCHEMATIC

Comments:

ENTERGY 74 SCHEMATIC

Comments:

ENTERGY 75 SCHEMATIC

Comments:

ENTERGY 76 SCHEMATIC

Comments:

ENTERGY 78 SCHEMATIC

Comments:

OBSOLETE SEE A242646

ENTERGY 82 SCHEMATIC

Comments:

ENTERGY 84 SCHEMATIC

Comments:

ENTERGY 86 SCHEMATIC

Comments:

ENTERGY 87 SCHEMATIC

Comments:

ENTERGY 177 SCHEMATIC

Comments:

Entergy I Indian Point Unit 2
Calc No. FEX-000204-00 Rev. 0

Doc No

1986M02277

1986M03496

A241685

199823

204B70

Title

SCHEMATIC DIAGRAM (HYDROGEN STATOR COOUNG) SH. 5

DE-EXC BREAKER CONTROL

SCHEMATIC DIAGRAM OF SAFEGUARDS ACTUATION CABINETS E7, ES,
F7, & F8

CON ED CO INDIAN POINT ISOLATION UNIT AND SAFEGUARDS
ACTUATION SCHEMATIC

CON ED - INDIAN PT - UNIT 2 LOW VOLTAGE METAL ENCL. SWGR
CONNECTION DIAGRAM

CON ED - INDIAN PT - UNIT 2 LOW VOLTAGE METAL ENCL SWGR UNITS 9
&10

CON ED - INDIAN PT - UNIT 2 LOW VOLTAGE METAL ENCL SWGR UNITS
11 &12

CON ED - INDIAN PT - UNIT 2 LOW VOLTAGE METAL ENCL SWGR UNITS
24 & 25

CON ED - INDIAN PT - UNIT 2 LOW VOLTAGE METAL ENCL SWGR UNITS
22 & 23

BREAKER 52/UT3 BUS #3 NORMAL FEED

Revision

8C

1C

6

5L

4

I

204B74

204B76

204878

204879

9321-LL-3114 SH 02

5B

2A

5E

4

11

DCSDM Version 3.0 Attachment Fl PageS of 29
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References Report By Battery
Print Date: 08/24/2005 03:41 pm
Battery: 22

Mfgr Ret ID Class ID DoC No Title Revision

ENTERGY 178 SCHEMATIC 9321-LL-3114 SH 03 BREAKER 52/UT3-ST6 BUS #3 - #6 TIE 11

Comments:

ENTERGY 179 SCHEMATIC 9321-LL-3114 SH 04 BREAKER 52/UT4 BUS #4 NORMAL FEED 10

Comments:

ENTERGY 180 SCHEMATIC 9321-LL-3114 SH 05 BREAKER 52/UT4-ST6 BUS #4 - #6 TIE 11

Comments:

ENTERGY 181 SCHEMATIC 9321-LL-3114 SH 06 BREAKER 52/ST6 BUS #6 NORMAL FEED 12

Comments:

ENTERGY 182 SCHEMATIC 9321-LL-3114 SH 07 SCHEMATIC DIAGRAM BREAKER 521RCP23 REACTOR COOLANT PUMP 23 15

Comments:

ENTERGY 183 SCHEMATIC 9321-LL-3114 SH 09 BREAKER 52/HDP21 HEATER DRAIN PUMP 21 15

Comments:

ENTERGY 184

Comments:

ENTERGY 185

Comments:

ENTERGY 186

Comments:

ENTERGY 187

Comments:

Entergy / Indian Point Unit 2
Calc No. FEX-000204-00 Rev. 0

SCHEMATIC

SCHEMATIC

SCHEMATIC

SCHEMATIC

9321-LL-3114

9321-LL-3114

9321-LL-3114

9321-LL-3114

SH 10

SH111

SH 12

SH 14

BREAKER 52/SS3 STATION SERVICE TRANSFORMER 3

BREAKER 52/RCP22 REACTOR COOLANT PUMP 22

BREAKER 52/CP23 CONDENSATE PUMP 23

BREAKER 52/HDP22 HEATER DRAIN PUMP 22

16

13

16

005DM Version 3.0 Attachment R Page 6 of 29
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References Report By Battery
Print Date: 08/24/2005 03:41 pm

Battery: 22

Mfgr Re

ENTERGY 189

Comments:

.ENTERGY 190

Comments:

ENTERGY 192

Comments:

ENTERGY 19I

" Comments:

•ENTERGY 198

Comments:

ENTERGY 200

Comments:

ENTERGY 203

Comments:

ENTERGY 212

Comments:,

ENTERGY 213

Comments:

ENTERGY 216

Comments:

Entergy I Indian Point Unit 2
Calc No. FEX-000204-O0 Rev. 0

t ID Class ID

SCHEMATIC

SCHEMATIC

SCHEMATIC

SCHEMATIC

SCHEMATIC

SCHEMATIC

SCHEMATIC

SCHEMATIC

SCHEMATIC

SCHEMATIC

Doc No

9321-LL-3114 SH 17

9321-LL-3114 SH 19

9321-LL-3117 SH 02

9321-LL-3117 SH 03A

9321-LL-3117 SH 06

9321-LL-3117 SH 08

9321-LL-3117 SH 11

9321-LL-3117 SH 22

9321-LL-3117 SH 22A

93211LL-3118 SH 02

Title

6900V BUS 3,4, & 6 LOCKOUT RELAYS (86/UT3, 86/UT4 & 861ST6

BREAKER 52/GT'26 GAS TURB. BUS 6 TIE

SCHEMATIC DIAGRAM 480V SWITCHGEAR 21 INTERLOCKING RELAYS

480V BUS 2A - INTERLOCKING RELAYS

BREAKER 52/2A - STATION SERVICE TRANSFORMER 2-BUS 2A TIE

BREAKER 521EG2A EMERGENCY GENERATOR 22

LTG.& MCC BREAKERS

480V BUS 5A & 6A UNDER VOLTAGE AUX. RELAYS

480V BUS 6A UNDERVOLTAGE AUX. RELAYS

SCHEMATIC DIAGRAM 480V SWITCHGEAR 22 INTERLOCKING RELAYS

Revision

7

13

24

29

24

20

16

22

10

22

OCSDM Version 3.0 Attachment R Page 7 of 29
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References Report By Battery
Print Date: 08/24/2005 03:41 pm

Battery: 22

Mfgr Rel

,ENTERGY 219

Comments:

ENTERGY 220

Comments:

ENTERGY 221

Comments:

ENTERGY 223

Comments:

ENTERGY 225

Comments:

ENTERGY 226

Comments:

ENTERGY 232

Comments:

ENTERGY 233

Comments:

ENTERGY 236

Comments:

ENTERGY 237

Comments:

Entergy I Indian Point Unit 2
Calc No. FEX-000204-00 Rev. 0

ID Class ID

SCHEMATIC

SCHEMATIC

SCHEMATIC

SCHEMATIC

SCHEMATIC

SCHEMATIC

SCHEMATIC

SCHEMATIC

SCHEMATIC

•SCHEMATIC

Doc No

9321-LL-3118 SH 03B

9321-LL-3118 SH 04

9321-LL-3118 SH 05

9321-LL-3118 SH 07

9321-LL-3118 SH 09

9321-LL-3118 SH 10

9321-LL-3118 SH 16

9321-LL-3118 SH 18

9321-LL-3118 SH 198

9321-LL-3118 SH 20

Title

480V AC BUS 6A INTERLOCKING RELAYS

BREAKER 52/6A STATION SERVICE TRANSFORMER 6-BUS 6A TIE

BREAKER 5213AT6A BUS 3A-6A TIE

BREAKER 521EG3 EMERGENCY GENERATOR 23

BREAKER 52/MCC68 BUS 6A FEED TO MCC26B

LTG. & MCC BREAKERS

BREAKER 521AF3 AUXILIARY FEEDWATER PUMP 23 SWITCHGEAR 22
UNIT 9C

BREAKER 52/TAO TURBINE AUXILIARY OIL PUMP

SCHEM. DIAG. OF 125 V DC SUPPLY FOR UNIT 7 TO 13 SWGR 22

AUX. BFP 21 & 23 AUTO-START RELAYS

Revision

25

24

14

19

11

6

30

16

3

28

DCSDM Version 3.0 Attachment R Page 8 ot 29
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References Report By Battery
Print Date: 08/24/2005 03:41 pm

Battery: 22

Mfgr ie

ENTERGY 23i

Comments:

ENTERGY 24:

Comments:

ENTERGY 24

Comments:

ENTERGY 24,

Comments:

ENTERGY, 246

Comments:

ENTERGY 263

Commenis:

ENTERGY 264

Comments:

ENTERGY 268

Comments:'

3

Class ID

SCHEMATIC

SCHEMATIC

SCHEMATIC

SCHEMATIC

SCHEMATIC

SCHEMATIC

SCHEMATIC

SCHEMATIC

Doc No

9321-LL-3118 SH 20A

9321-LL-3130 SH 028

9321-LL-3130 SH 03

9321-LL-3130 SH 05

9321-LL-3130 SH 06

9321-LL-3131 SH 11

9321-LL-3131 SH 11A

Title

SCHEMATIC DIAGRAM AUX. B.F. PUMPS 21,22 & 23 AND B.F.P. 22
AUTO-START.

SCHEMATIC DIAGRAM FOR TURBINE AUTO STOP TPIP SOLENOID & TRIP
RELAYS

SCHEMATIC DIAGRAM LOAD LIMIT VALVE #1 CONTROLLER (LLV1)

GENERATOR PRIMARY LOCKOUT RELAY 861P

SCHEMATIC DIAGRAM GENERATOR BACKUP LOCKOUT RELAY 86BU

AUX BOILER FEED PUMP 23 RECIRC VALVE (AFPR3)

SCHEMATIC DIAGRAM FOR AUX BOILER FEED PUMP #23 RECIR VALVE
(AFPR3)

CONTAINMENT RADIATION MONITOR ISOLATION VALVES

SCHEMATIC DIAGRAM SERVICE WATER CONTROL VALVES

SCHEMATIC DIAGRAM MAIN STEAM ISOLATION VALVES

Revision

3

29

17

29

37

7

3

8

14

12

E3
9321-LL-3131 SH 25

ENTERGY 271 SCHEMATIC 9321-LL-3131 SH 15A

Comments:

ENTERGY 272 SCHEMATIC 9321-LL-3131 SH 21

Comments:

Entergy / Indian Point Unit 2 DCSDM VVersion 3.0 Attachment R Page 9 of 29
Calc No. FEX-U00204-00 Rev. 0



References Report By Battery
Priht Date: 08/24/2005 03:41 pm

References Report By BatteryPriht Date: 08/24/2005 O't:41 pm

Battery: 22

. Mfgr

ENTERGY

Comments:

ENTERGY

Comments:

ENTERGY

Comments:

ENTERGY

Comments:

ENTERGY

Comments:

ENTERGY

Comments:

Ref ID

274

276

277

279

281

283

Class ID

SCHEMATIC

SCHEMATIC'

SCHEMATIC

SCHEMATIC

SCHEMATIC

SCHEMATIC

Doc No

9321-LL-3132 SH 02

9321-LL-3132 SH 04

9321-LL-3132 SH 05

9321-LL-3132 SH 07

9321-LL-3132 SH 09

9321-LL-3132 SH 11

Title

SCHEMATIC DIAGRAM PILOT WIRE AND MISC. LOCK-OUT RELAYS

SCHEMATIC DIAGRAM PILOT WIRE AND MISC. LOCK-OUT RELAYS

SCHEMATIC DIAGRAM PILOT WIRE AND MISC. LOCK-OUT RELAYS

SCHEMATIC DIAGRAM PILOT WIRE AND MISC. LOCK-OUT RELAYS

SCHEMATIC DIAGRAM PILOT WIRE AND MISC. LOCK-OUT RELAYS

Revision

8

9

10

17

16

15

ENTERGY 285 SCHEMATIC 9321-LL-3132 SH 13

Comments:

SCHEMATIC DIAGRAM PILOT WIRE AND MISC. LOCK-OUT RELAYS

SCHEMATIC DIAGRAM PILOT WIRE AND MISC. LOCK-OUT RELAYS 6

ENTERGY 310 SCHEMATIC 9321-LL-3135 SH 01 SCHEMATIC DIAGRAM FIRST OUT FAF ANNUNCIATOR & FBF & FCF 12
ANNUNCIATORS

Comments:

ENTERGY 322 SCHEMATIC 9321-LL-3140 SH 12 BOILER FEED PUMP 22 TRUBINE TRIP AND RESET 29

Comments:

ENTERGY 324 SCHEMATIC 9321-LL-3140 SH 14 BOILER FEED PUMP 22 TURBINE LOW PRESSURE STOP VALVE 10

CONTROLLEFR (20/LP-SVC2)

Comments:

DCSDM Version 3.0 Attachment R Page 10 of 29
Entergy / Indian Point Unit 2
Calc No. FEX-000204-00 Rev. 0

DCSDM Version 3.0 Attachment R Page 10 of 29



References Report By Battery
Print Date:- 08/24/2005 03.41 pm

Battery: 22

Mfgr Ref ID Class ID Doc No Title Revision

ENTERGY. 325 SCHEMATIC 9321-LL-3140 SH 15 BOILER FEED PUMP 22 TURBINE HIGH PRESSURE STOP VALVE 9
CONTROLLER (20HP-SVC2)

Comments:

ENTERGY 326 SCHEMATIC 9321-LL-3140 SH 16 BOILER FEED PUMP 22 RECIRD. VALVE (BFPR2) 8

Comments:

ENTERGY 340 SCHEMATIC A206900 DIA OF CONN°S FOR STATIC INV 24 BAT CHARG 24 & 125 DC PWR PNL 214 27
& 125 DC DISTR PNL 2A

Comments:

ENTERGY 363 SCHEMATIC A208548 SHEM DIAG OF CONN FOR POST ACCIDENT SOV CONT 2

Comments:

ENTERGY 366 SCHEMATIC A208551 SCHEMATIC DIAGRAM OF CONN'S FOR POST ACCIDENT SOV CONTROL 2

Comments:

ENTERGY 392 SCHEMATIC 6209521 SCHEMATIC D!C FOR MODIF OF CONTROL FOR SOV 955D 3

Comments:

ENTERGY 393 SCHEMATIC

Comments:

ENTERGY 394 SCHEMATIC

Comments:

ENTERGY 395 SCHEMATIC

Comments:

Title illegible

ENTERGY 396 SCHEMATIC

Comments:

Rest of Title illegible

Entergy / Indian Point Unit 2
Calc No. FEX-000204-00 Rev. 0

B209522

B209523

8209543

B209545

SCHEMATIC D/C FOR MODIF OF CONTROL FOR SOV 955E

SCHEMATIC D/C FOR MODIF OF CONTROL FOR SOV 955F

See Comment

SCHEMATIC D/C FOR CONTROL OF SOV 5047 &

3

3

5

5

DCSDM VersIon 3.0 Attachment R Page 11 of 29
DCSDM Version 3.0 Attachment R Pagel 1 of 29



References Report By Battery
Print Date: 08/24/2005 03:41 pm

Battery: 22

Mfgr Ref ID Class ID

ENTERGY 397 SCHEMATIC

Comments:

ENTERGY 398 SCHEMATIC

Cornments:

ENTERGY 400 SCHEMATIC

Comments:

ENTERGY 401 SCHEMATIC

Comments:

ENTERGY 402 SCHEMATIC

Comments:

ENTERGY 403 SCHEMATIC

Comments:

ENTERGY 406 SCHEMATIC

Comments:

ENTERGY 408 SCHEMATIC

Comments:

ENTERGY 412 SCHEMATIC

Comments:

ENTERGY 414 SCHEMATIC

Comments:

Entergy / Indian Point Unit 2
Calc No. FEX-000204-00 Rev. 0

Doc No

B209546

B209547

B'225122

B225123

B225124

B225125

B225131

8225132

B225135

B225137

Title

SCHEMATIC D/C FOR CONTROL OF SOV 5048 & 110V 5052

SCHEMATIC D/C FOR CONTROL OF SOV 5049 & HCV 5053

ELEMENTARY WIRING DIAGRAM OF UNDERVOLTAGE AND
UNDERFREQUENCY BUS #2 SH 16

ELEMENTARY WIRING DIAGRAM OF UNDERVOLTAGE AND
UNDERFREQUENCY BUS #3 SH 17

ELEMENTARY WIRING DIAGRAM OF UNDERVOLTAGE AND
UNDERFREQUENCY BUS #4 SH 18

ELEMENTARY-WIRING DIAGRAM OF UNDERVOLTAGE BUS #5 & 6 SH 19

ELEMENTARY WIRING DIAGRAM FOR ROD POWER SUPPLY MG SET 22

ELEMENTARY WIRING DIAG OF CHARGING PMPS 21& 23 SH 26

ELEMENTARY WIRING DIAGRAM OF SAFETY INJECTION PUMP #22 SH 29

ELEMENTARY WIRING DIAGRAM OF RESIDUAL HEAT REMOVAL PUMPS
#21 AND 22 SH 31

Revision

5

5

4

3

2

3

6

11

6

10

DCSDM Version 3.0 Attachment R Page 12 of 29
DCSDM Version 3.0 Attachment R Page 12 of 29



References Report By Battery
Print Date: 08/24/2005 03:41 pm

Battery: 22

Mfgr Ret ID Class ID

ENTERGY .420 SCHEMATIC

Comments:

ENTERGY 421 SCHEMATIC

Comments:

ENTERGY 423 SCHEMATIC

Comments:

ENTERGY 424 SCHEMATIC

Comments:

ENTERGY 425. SCHEMATIC

Comments:

Doe No Title Revision

B225141 ELEMENTARY WIRING DIAGRAM OF SERVICE WATER PUMP 25 SH 35 16

B225142

8225143

B225144

8225145

ELEMENTARY WIRING DIAGRAM OF RECIRCULATION PUMP #22 SH 36

ELEMENTARY WIRING DIAG OF CONT. RECIRC. FAN 21,22,25 SH 37

ELEMENTARY WIRING DIAGRAM FOR PRESS. HEATER CONTROL GROUP
24 SH 38

ELEM WIRING DIAG OF PRESSURIZER HTR BACK-UP GROUP 22

6

9

5

8

ENTERGY 426 SCHEMATIC B225146 ELEMENTARY WIRING DIAGRAM OF CONT SPRAY PUMP #22 SH 40 9

Comments:

ENTERGY. 427 SCHEMATIC 8225147 ELEMENTARY WIRING DIAGRAM OF SERVICE WATER PUMP #22 SH 42 18

Comments:

ENTERGY 429 SCHEMATIC 8225149 ELEMENTARY WIRING DIAGRAM OF SERVICE WATER PUMP #23 SH 44 23

Comments:

ENTERGY 430 SCHEMATIC B225150 ELEMENTARY WIRING DIAGRAM FOR COMPONENT COOLING PUMP #22 10
SH 45

Comments:

ENTERGY 431 SCHEMATIC 8225151 ELEMENTARY WIRING DIAGRAM OF COMPONENT COOLING PUMP #23 14

Comments:

Entergy ! Indian Point Unit 2 DCSDM Version 3.0 Attachment R Page 13 of 29
Calc No. FEX-000204-00 Rev. 0



References Report By Battery
Print Date: 08/24/2005 03:41 pm

Battery: 22

Mfgr Ref ID Ciass ID Doc No

ENTERGY 432 SCHEMATIC 8225152

Comments:

ENTERGY 435 SCHEMATIC B225173

Comments:

ENTERGY 436' SCHEMATIC B225181

Comments:

ENTERGY 437 SCHEMATIC 8225182

Comments:

ENTERGY.. 438 SCHEMATIC

Comments:

ENTERGY 439 SCHEMATIC

Comments:

ENTERGY 440 SCHEMATIC

Comments:

ENTERGY 441 SCHEMATIC

Comments:

ENTERGY 442 SCHEMATIC

Comments:

ENTERGY 443 SCHEMATIC

Comments:

Entergy / Indian Point Unit 2
Calc No. FEX-000204-00 Rev. 0

B225183

8225184

8225186

B225187

B225189

B225190

Title Re

ELEMENTARY WIRING DIAGRAM OF CONTAINMENT RECIRD FAN #23 SH 7
47

ELEMENTARY DIAGRAM OF UNDER VOLTAGE REACTOR TRIP SH 70 4

ELEMENTARY WIRING DIAGRAM VALVE TABLE PILOT SOLENOID & 5
SOLENOID SH 90

ELEMENTARY WIRING DIAGRAM VALVE TABLE PILOT SOLENOID & 6
SOLENOID SH 91

ELEMENTARY WIRING DIAGRAM VALVE TABLE PILOT SOLENOID & 3
SOLENOID SH 92

ELEMENTARY WIRING DIAGRAM OF PILOT SOLENOID & SOLENOID 3
VALVE TABLES SH 93

ELEMENTARY WIRING DIAGRAM OF VALVE TABLE PILOT SOLENOID & 2
SOLENOID VALVES SH 95

ELEMENTARY WIRING DIAGRAM VALVE TABLE PILOT SOLENOID & 10
SOLENOID VALVES SH 96

ELEMENTARY WIRING DIAGRAM VALVE TABLE PILOT SOLENOID VALVES 4
SH 98

ELEMENTARY WIRING DIAGRAM VALVE TABLE PILOT SOLENOID & 3
SOLENOID VALVES SH 99

visionl

DCSDM VersIon 30 Attachment R Page 140129
DCSDM Version 3.0 Attachment R Page 14 of 29



References Report By Battery
Print Date: 08/24/2005 03:41 pm

Battery: 22

Mfgr Ref ID Class ID Doc No Title Revision

ENTERGY 445 SCHEMATIC 8225207 ELEMENTARY WIRING DIAG OF REMOTE OPERATED VALVES SH 122 3

Comments:

ENTERGY 446 SCHEMATIC B225227 ELEMENTARY WIRING DIAGRAM OF RECIRC. SW & INDICATING LIGHTS 7
SH 142

Comments:

ENTERGY 447 SCHEMATIC B225228 ELEMENTARY WIRING DIAGRAM OF RECIRC. SW & INDICATING LIGHTS 5
SI SH143

Comments:

ENTERGY 448 SCHEMATIC B225229 ELEMENTARY WIRING DIAGRAM OF RECIRC SW & INDICATING UGHTS 6
SH 144

Comments:'

ENTERGY 449 SCHEMATIC

Comments:

ENTERGY 450 SCHEMATIC

Comments:

ENTERGY 451 SCHEMATIC

Commenls:

ENTERGY 452 SCHEMATIC

Comments:

ENTERGY 454 SCHEMATIC

Comments:

ENTERGY 459 SCHEMATIC

Comments:

Entergy I Indian Point Unit 2
Calc No. FEX-000204-00 Rev. 0

B225230

B225231

B225233

8225234

B226967

B231669

ELEMENTARY WIRING DIAGRAM OF RECIRC SW & INDICATING LIGHTS
SH 145

ELEMENTARY WIRING DIAGRAM OF RECIRC SW & INDICATING LIGHTS
SH 146

ELEMENTARY WIRING DIAGRAM OF RECIRC SW & INDICATING UGHTS
SH 148

ELEMENTARY WIRING DIAGRAM OF RECIRC SW & INDICATING UGHTS
SH 149

WIRING DIAG & SCHEM OF ISO SEAL WTR VLVS 3518 & 3519

SCHEM DIAG 6900V SWITCHGEAR #22 UNIT NO. 16 BREAKER 52/CWP 22
CIRC WATER PUMP #22

5

4

5

5

7

10

DCSDM Version 3.0 Attachment R Page 15 of 29



References Report By Battery
Print Date: 08/24/2005 03:41 pm

Battery: 22

Mfgr Ref ID Class ID

ENTERGY 460 SCHEMATIC

Comments:

ENTERGY 461 SCHEMATIC

Comments:

ENTERGY 464 SCHEMATIC

Comments:

ENTERGY 490 SCHEMATIC

Comments:

ENTERGY 493 SCHEMATIC

Comments:
SEE 731 & 733 ALSO

ENTERGY 497 SCHEMATIC

Comments:

ENTERGY 498 SCHEMATIC

Comments:

ENTERGY 499 SCHEMATIC

Comments:

ENTERGY 504 SCHEMATIC

Comments:

ENTERGY 508 SCHEMATIC

Comments:

Entergy / Indian Point Unit 2
Calc No. FEX-000204-00 Rev. 0

Doe No

B231,670

B231671

B253867

IP2-S-000089

IP2-S-000092

IP2-S-000285

IP2-S-000286

IP2-S-000329

IP2-S-000358

IP2-S-000365

I

Title Revision

SCHEM DIAG 6900V SWITCHGEAR #22 UNIT NO. 11 BREAKER 52/CWP 24 10
CIRC WATER PUMP #24

SCHEM DIAG 6900V SWITCHGEAR #22 UNIT #2 BREAKER 52/CWP 26 CIRO 10
WATER PUMP #26

ELEMENTARY WIRING DIAGRAM ROD POWER SUPPLY MG SET 21 4

SPRAY VALVE INDICATION PRESSURIZER SPRAY VALVES PCV-455A & I
PCV-455B INDIC

S/D OF POST ACCIDENT SAMPLING VALVES SOV 5019, 5023 1

D. C. SCHEMATIC FOR DIESEL GENERATORS 22 13

D. C. SCHEMATIC FOR DIESEL GENERATORS 23 13

480V BREAKERS MCC24A, MCC27A, MCC29A INDICATION 0

DC MONITORING - SCHEMATIC FOR INSTALL OF BAT #22 U.V. RELAY 0

SCHEMATIC DIAGRAM OF EDG 22 DC TRANSFER SWITCH CONTROL 4

DCSDM Version 3.0 Attachment R Page 16 of 29



References Report By Battery
Print Date: 08/24/2005 03:41 pm

Battery: 22

Mtgr Ref ID Class ID Doc No Title Revision

ENTERGY . 509 SCHEMATIC IP2-S-000366 SCHEMATIC DIAGRAM OF EDG 23 DC TRANSFER SWITCH CONTROL 4

Comments:

ENTERGY 511 SCHEMATIC IP2-S-000194 SWD-CONTROL & INDICATION SERVICE WATER PUMP 26 12

Comments:.

ENTERGY 528 SCHEMATIC 225026 SAFEGUARDS ACTUATION CONT ISOLATION VENT & SPRAY - TRAIN B 5

CAB F7

Comments:

WORK THIS WITH REFERENCE 834

ENTERGY 533 SCHEMATIC 9321-LL-3114 SH 18 AUX LOCK-OUT RELAY 86X1ST6 7

Comments:

ENTERGY 534 SCHEMATIC 9321-LL-3114 SH 20 BREAKER 52/SS22RW3 SUB. STA. 22RW3 TRANSFORMER 1

Comments:

ENTERGY 593 SCHEMATIC 9321-LL-3135 SH 02 ANNUNCIATORS SCHEMATIC 11

Comments:

ENTERGY 594 SCHEMATIC 9321-LL-3135 SH 03 FIRST-OUT ANNUNCIATOR ON "FAF" FUGHT PANEL 19

Comments:

ENTERGY 607 SCHEMATIC 306825 LOW VOLTAGE METAL ENCLOSED SWITCHGEAR DB-75 & DB-50 6
BREAKERS FIG #1 THRU #5.

Comments:

ENTERGY 612 SCHEMATIC 011D13784 OUTLINE 10 KVA INVERTER 105-140V DC 1

Comments:

ENTERGY 629 SCHEMATIC 110E073 SH 10 REACTOR PROTECTION SYSTEM SCHEMATIC 5L

Comments:

Entergy I Indian Point Unit 2 DCSDM Version 3.0 Attachment R Page 17 of 29
Calc No. FEX-000204-O0 Rev. 0



References Report By Battery
Print Date: 08/24/2005 03:41 pm

Battery: 22

Mfgr Ref ID Class 1D Doc No Title Revision

ENTERGY 631 SCHEMATIC 110E073 SH 3 REACTOR PROTECTION SYSTEM SCHEMATIC 7E

Comments:

ENTERGY 632 SCHEMATIC 110E073 SH 2 REACTOR PROTECTION SYSTEM SCHEMATIC 8L

Comments:

ENTERGY 634 SCHEMATIC 1 10E073 SH 5 REACTOR PROTECTION SYSTEM SCHEMATIC 1ON

Comments:

ENTERGY 637 SCHEMATIC 110E073 SH 8 REACTOR PROTECTION SYSTEM SCHEMATIC 9H

Comments:

ENTERGY 638 SCHEMATIC A236330 OVER SPEED CONTROL SCHEMATIC VALVE CHANNEL 2

Comments:

ENTERGY 639 SCHEMATIC

Comments:

ENTERGY 643 SCHEMATIC

Comments:

ENTERGY 644 SCHEMATIC

Comments:

ENTERGY 645 SCHEMATIC

comments:

ENTERGY 651 SCHEMATIC

Comments:

Entergy I Indian Point Unit 2
Calc No. FEX-000204-00 Rev. 0

306965

1981M598

5SM196

A208540

B225205

INTERNAL WIRING DIAGRAM OF IEOPS PANEL OF CCR F9 PANEL

INTERNAL WIRING DIAGRAM OF 125V DC, 50A, AUTO TRANSFER SWITCH
FOR EDG'S 21, 22, 23-

SCHEMATIC EXCITER VOLTAGE REGULATOR REGULATOR (EDG 21, 22,
23)

D. C. SCHEMATIC (BREAKER CONTROL)

ELEMENTARY WIRING DIAGRAM OF REMOTE OPERATED VALVES

0

A2

Z6

7

8

DCSDM Version 3.0 
Attachment R Page 18 of 29
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References .Report By Battery
Print Date: 08/24/2005 03:41 pm

Battery: 22

Mfgr Ref ID Class 1D

ENTERGY 656 SCHEMATIC

Comments:

ENTERGY 657 SCHEMATIC

Comments:

ENTERGY 669 SCHEMATIC

Comments:

ENTERGY 671 SCHEMATIC

Comments:

ENTERGY 674 SCHEMATIC

Commen•ts:

ENTERGY 677 SCHEMATIC

Comments:

ENTERGY 678 SCHEMATIC

Comments:

ENTERGY 679 SCHEMATIC

Comments:

ENTERGY 680 SCHEMATIC

Comments:

ENTERGY 681 SCHEMATIC

Comments:

Entergy I Indian Point Unit 2
Calc No. FEX-000204-00 Rev. 0

Doc No

307670

B225208

A208425

A208844

9321-LL-3601 SH 03

8209518

B209519

B209520

B209864

225188

Title

DIAGRAM OF INTERNAL CONN'S OF IEOPS AUX EQUIPMENT DRAWER
CHANNEL B

ELEMENTRY DIAGRAM OF REMOTED OPERATED VALVES

D/C FOR CKT CHANGES FOR RCDT PMP DISCHARGE ISO VLV 1706

SCHEM DIAG FOR POST-ACCIDENT LIQUID SAMPLING MOV 959,4395,
5132, 955B, 956F, 990B

SCHEMATIC DIAGRAM SOL OPERATED FEEDWATER SYSTEM BYPASS
VALVES

SCHEMATIC D/C FOR MODIFICATION OF CONTROL FOR PRESS STEAM
SP SAMPUNG VALVE SOV951

SCHEMATIC D!C FOR MODIFICATION OF CONTROL FOR PRESS LIQUID
SAMPLING VALVE SOV953

SCHEMATIC D/C FOR MODIFICATION OF CONTROL FOR SOV955C

SCHEMATIC D/C FOR PRT DRAIN VLV 523, RCDT DRAIN VLV LCV3401 &
RCDP #21

VALVE TABLE PILOT SOLENOID & SOLENOID VALVES

4

7

10

2

SP 2

2

6

3

Revision

0

4

DCSDM Version 3.0 Attachment R Page 19 of 29
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References Report By Battery
Print Date. 08/24/2005 03.41 pm

Battery: 22

Mfgr Ref ID Class ID

ENTERGY 682 SCHEMATIC

Comments:

ENTERGY 683 SCHEMATIC

Comments:

ENTERGY 684 SCHEMATIC

Comments:

ENTERGY 685 SCHEMATIC

Comments;

ENTERGY 686 SCHEMATIC

Comments:

ENTERGY 687 SCHEMATIC

Comments:

ENTERGY 688 SCHEMATIC

Comments:

ENTERGY 689 SCHEMATIC

Comments:

ENTERGY 690 SCHEMATIC

Comments:

ENTERGY 6191 SCHEMATIC

Comme~nts:

Entergy Indian Point Unit 2
Calc No. FEX-000204-00 Rev. 0

Doc No

225232

B228092

225018

208416

208417

208421

208419

Title

RECIRC. SW. #5 & INDICATING LIGHTS

ELEMENTRY WIRING DIAGRAM OF ANNUNCIATOR PANEL SGF

SAFEGAURDS ACTUATION SCHEMES (TRAIN B ONLY)

DIC OF CIRCUIT CHANGES FOR RC DT GAS ANALYZER ISOL VLV 1789

DIC OF CIRCUIT CHANGES FOR RC DT GAS ANALYZER ISOL VLV 1788

D/C OF CIRCUIT CHANGES FOR PRT GAS ANALYZER ISOL VLV 549

D/C OF CIRCUIT CHANGES FOR PRT GAS ANALYZER ISOL VLV` 548

Revision

7

13

10

3

3

3

4

1

9

2E

303845

A207559

SWD OF GAS SAMPUNGVALVE 1600E (548 & 549), 1600F, 1600G (1286)

D/C OF ELECTRICAL SEPERATION OF AIR EJECTOR ISOL VALVES

ELEMENTRY DIAGRAM INVERTER1986M03456

DCSDM Version 3.0 Attachment R Page 20 of 29
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References Report By Battery
Print Date: 08/24/2005 03:41 pm

Battery: 22

Mfgr Ref ID Class ID

ENTERGY 692 SCHEMATIC

Comments:

ENTERGY 693 SCHEMATIC

Comments:

ENTERGY 694 SCHEMATIC

Comments:

ENTERGY 695 SCHEMATIC

Comments:

ENTERGY 696 SCHEMATIC

Comments:

ENTERGY 697 SCHEMATIC

Comments:

ENTERGY 698 SCHEMATIC

Comments:

ENTERGY 699 SCHEMATIC

Comments:

ENTERGY 700 SCHEMATIC

Comments:

ENTERGY 701 SCHEMATIC

Comments:

Entergy / Indian Point Unit 2
Caic No. FEX-000204-00 Rev. 0

Doc No

1986M03516

1986M03453

IP2-S-000054

9321-LL-3114 SH 16

300925

B209526

8209525

B209524

303686

304159

Title

ELEMENTRY DIAGRAM HOT WATER ALARM

ELEMENTRY DIAGRAM FIELD FLASHING CIRCUIT

GENEREX EXCITATION SYSTEM DE-EXCITATION BREAKER CONTROL

BREAKER 52/SS6 STATION SERVICE TRANSFORMER 6

ELEMENTRY DIAGRAM OF SAFETY INJECTION PUMP 23

SCHEMATIC DC FOR ACCUMULATOR SAMPLE ISO VALVE SOV 956H

SCHEMATIC DC FOR ACCUMULATOR SAMPLE ISO VALVE SOV 956D

SCHEMATIC DC FOR ACCUMULATOR SAMPLE ISO VALVE SOV 956B

SWD GAS SAMPLING VALVES 1600A (1788,1789), 1600B (265)

SWD GAS SAMPLING VALVES 1600H (1285), 1600J (1284, 1600K)

Revision

1A

2C

3

9

2

1

1

0
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References Report By Battery
Print Date. 08/24/2005 03:41 pm

Battery: 22

Mtgr Ret 10 Class 10

ENTERGY 703 SCHEMATIC

Comments:

ENTERGY 704 SCHEMATIC

Comments:

ENTERGY 710 SCHEMATIC

Comments:

ENTERGY 714 SCHEMATIC

Comments:

ENTERGY 716 SCHEMATIC

Comments:

ENTERGY 717 SCHEMATIC

Comments:

ENTERGY 718 SCHEMATIC

Comments:

ENTERGY 719 SCHEMATIC

Comments:

ENTERGY •720 SCHEMATIC

Comments:

ENTERGY 721 SCHEMATIC

Comments:

Entergy I Indian Point Unit 2
Calc No. FEX-000204.00 Rev. 0

Doc No

241185

B261914

610F942

610F960

IP2-S-000006

IP2-S-000225

IP2-S-000201

IP2-S-000226

IP2-S-000212

IP2-S-000198

Title

CONTROL ROOM PANEL 'F7"

SCHEMATIC DIAGRAM OF CONTROL CKT. SOV459 ACTUATOR OF
LETDOWN STOP VALVE LCV459

SUPERVISORY PANEL" SBR-1" WIRING DIAGRAM

SUPERVISORY PANEL "SHR" WIRING DIAGRAM

INDIAN POINT #2 AUTO SEAL WATER VALVE #1413

23 ACCUM DISCHARGE TO LOOP 23 COLD LEG STOP VALVE MOV-894C

FLOW ISOLATION VALVE MOV-842

21 ACCUM DISCHARGE TO LOOP 21 COLD LEG STOP VALVE MOV- 894A

LOOP 21 HOT LEG SI LINE STOP VALVE MOV-856F

RHR PUMPS DISCHARGE RESIDUAL HXS MOV-744

Revision

14

2

4X

4G

2

2

3

2

5

7

DCSDM Version 3.0 Attachment R Page 22 of 29
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References Report By Battery
Print Date: 08/24/2005 03:41 pm

Battery: 22

Mfgr Ref ID Class ID

ENTERGY 722 SCHEMATIC

Comments:

ENTERGY 723 SCHEMATIC

Comments:

ENTERGY 727 SCHEMATIC

Comments:

ENTERGY 728 SCHEMATIC

Comments:

ENTERGY 731 SCHEMATIC

Comments:

ENTERGY 733 SCHEMATIC

Comments:

ENTERGY 916 SCHEMATIC

Comments:

ENTERGY 939 SD

Comments:

NEC "14 STANDARD

Comments:

ENTERGY 116 WD.

Comments:

ALSO KNOWN AS DWG A200925

Entergy / Indian Point Unit 2
Calc No. FEX-000204-00 Rev. 0

Doc No

IP2-S-000197

B207571

DMD 208436-AA

DMD 208435-AF

DMD IP2--S-000092-AB

DMD IP2-S-000092-AC

B236062

Title

RESIDUAL PUMP SUCTION STOP VALVE TO SI PUMPS SUCTION
MOV-1810

CONTROL AND INDICATION SOV-1430 AND PCV-1230 SJAE DISCHARGE
ISOL VALVE

DC CKT FOR H2 RECOMB 21 & 22 ISOL VLV

DISCONNECT OF POWER SUP TO H2 ARR & H2 BRR RELAYS

Revision

1

2

0

0

S/D OF POST ACC SAMPLE PNL SOV 5019 & SOV 5023

SID OF POST ACC SAMPLE PNL SOV 5019 & SOV 5023

SCHEMATIC WIRING DIAGRAM FOR MOTOR-GENERATOR SET NO. 21 -
ROD CONTROL CONTROLMG SET

INDIAN POINT ENERGY CENTER, UNIT NO. 2,
EMERGENCY DIESELS SYSTEM DESCRIPTION

CONDUCTOR PROPERIES

WIRING DIAGRAM 6900V SWITCHGEAR 22

0

0

2

7

2002

21

27.3

Chapter 9 Table 8

9321-F-3153 SH 01

DCSDM Version 3.0 Attachment R Page 23 of 29
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References Report By Battery
Print Date: 08/24/2005 03:41 pm

Battery: 22

Mtgr Ref ID Class ID Doc No Title Revision

ENTERGY 117 WD 9321-F-3154 SH 02 WIRING DIAGRAM 6900V SWITCHGEAR 22 23

Comments:

ALSO KNOWN AS DWG A200926

ENTERGY 120 WID 9321-F-3165 WIRING DIAGRAM 480V SWITCHGEAR 21 UNITS 20, 21 & 22 17

Comments:

ENTERGY 121 WD 9321-F-3166 WIRING DIAGRAM 480V SWITCHGEAR 21 UNITS 23, 24 AND 25 14

Comments:

ALSO KNOWN AS DWG A200982

ENTERGY 122 WD 9321-F-3167 WIRING DIAGRAM 480V SWITCHGEAR 21 UNIT 26 38

Comments:

ENTERGY 126 WD 9321-F-3171 WIRING DIAGRAM 480V SWJTCHGEAR 22 UNITS 10, 11 & 12 20

Comments:

ENTERGY 127 WD., 9321-F-3172 WIRING DIA 480V SWITCHGEAR 22 UNIT 13 13

Comments:

ENTERGY 138 WD 9321-F-3225 WIRING DIAGRAM OF SUPERVISORY CONTROL PANEL - SB1 (SH. 1 OF 2) 32

Comments:

ENTERGY 141 WD 9321 -F-3250 WIRING DIAGRAM P.A. SYSTEM SH 03 21

Comments:

ENTERGY 142 WD 9321-F-3268 WIRING DIAGRAM FLIGHT CONTROL PANEL FBF 36

Comments:

ENTERGY - 145 WD 9321-F-3281 WIRING DIAGRAM AUX RELAYS RACK G3 32

Comments:

EntergyI Indian Point Unit 2 DCSDM Version 3.0 Attachment R Page 24 of 29
Calc No. FEX-000204-00 Rev. 0



References Report By Battery
Print Date: 08/24/2005 03:41 pm

Battery: 22

Mlgr Ref ID Class ID

ENTERGY 149 WD

Comments:

ENTERGY 150 WD

Comments:

ENTERGY 151 WD

.'Comments:

ENTERGY 337 WD

Comments:

ALSO KNOWN AS A201243

ENTERGY 338 WD

Comments:

ENTERGY 359 WD

Comments:

ENTERGY 360 WD

Comments:

ENTERGY 893 WD

Comments:

ENTERGY. 641 WD

Comments:

ALSO KNOWN AS DWG A201252

ENTERGY 650 WD

Comments:

Entergy / Indian Point Unit 2
Calc No. FEX-000204-00 Rev. 0

Doc No

9321-F-3303

9321-F-3309

9321-F-3310

9321-F-3222

A206800

A208508

A208509

Title

UNKNOWN TITLE

WIRING DIAGRAM AUXILIARY RELAYS RACK G-1 (FRONT)

WIRING DIAGRAM AUXILIARY RELAYS RACK G-2 (FRONT)

WIRING DIAGRAM REACTOR TRIP & MG SET BREAKERS

DIAG OF INT CONN'S OF RELAY PANEL (TRAIN B) FOR OVER
PRESSURIZATION SYSTEM

WIRING DIAGRAM DIESEL GENERATOR #22

WIRING DIAGRAM DIESEL GENERATOR #23

LOW VOLTAGE METAL ENCLOSED SWITCHGEAR DB-50 BREAKERS
FIGURE # 7

WIRING DIAGRAM REDUNDANT OVER SPEED TURBINE TRIP

INTERNAL DC WIRING DIAGRAM FOR DIESEL GEN'S 21, 22,23

Revision

UNKNOW

21

21

14

1

17

16

300469

9321-F-3223

A207577

5

10

20

DCSDM Version 3.0 Attachment R Page 25 at 29
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References Report By Battery
Print Date: 08/24/2005 03:41 pm

Battery: 22

Mfgr Ref ID Class ID

ENTERGY 668 WD

Comments:

ENTERGY 702 WD

Comments:

ENTERGY 712 WD

Comments:

ENTERGY 843 WD,

Comments:

ENTERGY 851 WD

Comments:

ENTERGY 853 WO

Comments:

ENTERGY 854 Wo

Doc No

A208429

A241184

A225564

9321 -F-3270

Title

D/C FOR CKT CHANGES FOR EXCESS LETDOWN HT EXCHANGE VALVES
793 & 796

CONTROL ROOM PANEL "FA"

INTERNAL WIRING DIAGRAM OF SUPERVOSORY PANEL "SJR"

WIRING DIAGRAM FUGHT CONTROL PANEL FBR (JA7)

SUPERVISORY PANEL SHF-A WIRING DIAGRAM

WIRING DIAGRAM FUGHT CONTROL PANEL FAR (JA8)

SUPERVISORY PANEL SHF-B WIRING DIAGRAM

Revision

2

610F958

9321-F-3267

610F959

12

13

25

4Q

35

4J

Comments:

ENTERGY 855 WD A208545 WIRING DIAGRAM OF SUPERVISORY PANEL SH 7

Comments:

ENTERGY 860. WD 9321-F-3232 WIRING DIAGRAM OF SUPERVISORY CONTROL PANEL SH 26

Comments:

ENTERGY 861 WD 9321-F-3233 WIRING DIAGRAM OF SUPERVISORY CONTROL PANEL SJ 48

Comments:

Entergy i Indian Point Unit 2 DCSDM Version 3.0 Attachment R Page 26 of 29
Calc No. FEX-000204.00 Rev. 0



References Report By Battery
Print Date: 08/24/2005 03:41 pm

Battery:' 22

Mfgr Ref ID Class ID Doc No Title Revision

ENTERGY 863 WD 593F140 INDOOR METAL CLAD SWITCHGEAR 75 DH BREAKER CONN DIAG UNITS 5 3A
&6

Comments:

ENTERGY . 864 WD 593F141 INDOOR METAL CLAD SWITCHGEAR 75 DH BREAKER CONN DIAG UNITS 7 4
: ~&8

Comments:

ENTERGY 880 WD A242121 PART OF PANEL FAR WIRING DIAGRAM 8

Comments:

ENTERGY 882 WD A242120 PART OF PANEL FAR WIRING DIAGRAM 21

Comments:

ENTERGY 884 WD A225577 SUPERVISORY PANEL SJF 22

Comments:

ENTERGY 890 WD A208505 WIRING DIAGRAM AUXIUARY RELAY RACK GI REAR 7

Comments:

ENTERGY 891'. WD 225543 WIRING DIAGRAM OF SUPERVISORY PANEL SB1(F)-A 12

Comments:

IS NEW BORDER FOR 610F940

ENTERGY 892 WD A208825 WIRING DIAG OF SUPERVISORY CONTROL PANEL SB1 SHEET 2 (JB8) 9

Comments:

DWG SHOWS AS SHT 1

ENTERGY 894 WD 615B440 SAFEGAURDS WIRING G1 & G2 ( WIRE TABULATION SHEETS, SHEETS 1 J1
TO 39)

Comments:

ENTERGY 896 WD. 207870 CONTROL STATION PS6 CONNECTION DIAGRAM SERVICE WATER PUMPS OA
& CONTAINMENT AIR RECIRC FANS

Comments:

Entergy / Indian Point Unit 2 DCSDM Version 3.0 Attachment R Page 27 of 29
Calc No. FEX-000204-00 Rev. 0



References Report By Battery
Print Date: 08/24/200503:41 pm

Battery, 22

Mfgr Ref ID Class ID Doc No Title Revision

ENTERGY, 897 WD A225544 INTERNAL WIRING DIAGRAM OF SUPERV PNL SBF1-B 19

Comments:

ENTERGY 898 WD A225584 INTRERNAL WIRING DIAGRAM OF FLIGHT PNL PART FBF-A 17

Comments:

ENTERGY 899 WD A225586 WIRING DIAG OF INT CONN'S OF PART OF FBF-B-PNL 8

Comments:

ENTERGY 903 WD 225546 WIRING DIAGRAM OF SUPERVISORY PANEL SBF2-A 11

Comments:

ENTERGY 905 WD A208511 DC FOR 480VAC BUS SECT BKR'S 52/2A, 52/5A, 52/3A & 5216A 9
UNDERVOLTAGE TRIP - REMOTE RLY CAB'S

Comments:

ENTERGY . 911 IWD A208823 EXTERNAL DIAGRAM OF SUPERVISORY CONTROL PANEL SB2 (SHEET 3 16
OF 3)

Comments:

ENTERGy 912 WD 204B37 WIRING DIAGRAM SUPERVISORY PNL SBF2-B 6AE

Comments:
ALSO KNOWN AS 610F944

ENTERGY 913 WD A242646 LOW VOLTAGE METAL ENCL. SWGR. CONNECTION DIAGRAM 3

Comments:
WAS 204B70

ENTERGY' 914 WD A242647 LOW VOLTAGE METAL ENCL. SWGR. CONNECTION DIAGRAM 3

Comments:
WAS 204B71

ENTERGY 915 WD 311183 LOW VOLTAGE METAL ENCLOSED SWITCHGEAR BREAKER DB-50 1
FIGURE 8

Comments:

Entergy / Indian Point Unit 2 DCSDM Version 3.0 Attachment R Page 28 of 29
Calc No. FEX-000204-00 Rev. 0



References Report By Battery
Print Date: 08/24/2005 03:41 pmr

Battery: 22

Mfgr ReflD Class ID Doc No Title Revision

ENTERGY 917 WD 208824 WIRING DIAG OF SUPERV CONTROL PANEL SB1 SHEET 2 18

Comments:

ENTERGY 918 WD 9321-F-3302 WIRING DIAG OF PROTECTION LOGIC RACK F-8 36

Comments:

ENTERGYý 919 WD A208822 DIAG OF EXTERNAL CONNS FOR SUPERVISORY CONTROL PANEL SB2 16
(SH2OF3)

Comments: -

ENTERGY 920 WD 9321-F-3288 WIRING DIAGRAM FOR PROTECTION LOGIC RACK E-7 CONNECTION OR 41
RELAY SI-13X SPARE CONTACTS

Comments•

ENTERGY 923 WD A225579 WIRING DIAGRAM FLIGHT CONTROL PANEL FCR 5

Comments:

ENTERGY 924 WD A242119 PART OF PANEL FBR WIRING DIAG 7

Comments:

ENTERGY, 928 WD 208052 WIRING CONN DIAG OF ENGINE GEN SET FOR DIESEL GENS 21,22,23 9

Comments:

ENTERGY 931 WD 59M194 AC CONTROL WIRING FOR EMERG DIESEL GENERATORS 21, 22,23 Z5

Commenls:

DCSDM Version 3.0 Attachment R Page 29 of 29
Entergy f Indian Point Unit 2
Calc No. FEX-000204-00 Rev. 0
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P.aga ID

- ~ugi1aUse

2rrF~~3 0&~333

Control Voltages and and ranges for electrically operated low
Operating Currents vultage breakers ate measured at.the mech-
EleFrucallF Operated air ciacrui breakers anism terminals for solenoid me;h-aisrs
Should b• oper, '•sed from reliabae sources of- gien below:
contro poweat. Standtbd cmvnol voltages

Control Voltages

Calculation FEX-00204-00
Rev. 0

Attachment S
Page 2 of 219

any combilain of make and break cor-
tacts desired.

The euxiliary switch. contacts t•hv gle
foQUGwfng characttesticer

Contacts can ca" 15 = am es conzin-
uously-or-2t0 amperes .o M elods.

Intarruptinsg Capacity
Yalta ! r:uti
125 Dc Irinlklrw a n.n-

-450 A4

fI I Anl I* e.25 AmwI Aalpýr- 1.75 AePr.

25 Ampeas 1 1 Amwp-.
I$ Aff"e.z 1 5 An~wt.e

Operaxing Carrents
N& I .ie Closinig Current-Volts . Tripping. Current-Volts

~~~uý 1e 25 1~ 225 4a5 15J20 aBmr Pot oc 04e Ac 11,1. A Ac AC,

12.o 120 I0 130 1. I a 2 1 1 .
2.1 23 15 3 120 I4 2 1 S
%3- JZ 120 110 M0 110 e 2 1s.

US I'S S1 
3 2 

j 2 ~1 1 .6
%a ~ to C. 1 . 1.

aonrol power f"o0a closit!9ot low voltage
breakers in metal-encl•sed switchgear Is
usually taken fromt the -bus Wr tine-side of
%he breake Ithrorrh current limiting fusez.
or through stasrrad fuses and curnrnt
limifing r a :'totr:- When It is nece•sary 20
Supply closing power through a control

Otlar-A-tachaeitts
Control, Relay
Acontrol -ea is rorslyspled on each
electrically. operated tv 00ý relý, The
function of the Ic t.or~I Wa to closez and
open the closnb. soleoi ircit of the

-the heavy dosing. current does not pass
through t['o contr•ul Owitch or other wtitat;
ing device.
When the cobol swich of the breaker is
closed. ft .enerhts the control rela. A
contact fromthe -elaycompletes the closing
solenoid circuit. when the brelker is closed.
-the breaker coting mechanism mnehanias-

ly perm the gelay conzact which initerrupts

Alarnm Switches
i may be desirabe wten a bmaker trips on
a fault dt anerfo• d to 6t.M an alarm of somrte
type. Alarm Switches are aivslable onl the
type 08 breakerthatwll close their contact

',"n the breaker Is tipswA. by the eAcs
curr'en device but "iich is. Meehan-

Aty Mocked front dosing when the break-

power trasformer; a 3 Kva transformer is
used for atl breaker types and regardless of
the rwmberof.Weaker.- For t.pping power-
only, a 250 va, corntrol power narrsiorm.,isrl
adagua*. for all breaker vatings and regard-
less of the number of breakers.

et Is mnanrafly tripped or opened by the
shoal. Wp devie. UOmterofWoae tfipping
attachment., wetn suppuect cart also oper-
ate an alarm

Auxiliary -Switches
Auxiliary switch circuits. are available an
the type DBreaakers i groups of 4 at 8.
These-switches are q ed to control indicat-
ing 1411W. zhunt trip col circuits or other
duties in satoolatle or manual control
schemes.
The switches are corti•ined in molded €aes.
Arvoary desig'n moving contact is usedwith
a wiping action between contact- zsrdaces.
The contact faces ate savesplatel and are
frir 'atj A each airher by auxialay iprirtg
lension when they are engaged In the
dosed poshion.
Noma•t•y. the asualiy switche b a alte-
nate make and break contact when the
breaker is in the open or closed potition.
Theta can be changed, howervr so give

rives. oil-so, 75 WW too 1teeaker

Interloclks
Interdocks can also be supplied to prevent
the operation of breakers under certain con-
dlttons. For example, two breakers may be
interl•cked so that Ony one. may b closed

at any One tima but bath may be open it
any an time. Electric lockout attachmenrs
or key interlocks are recommended to per-
form these special fno ktj hiterlocks
on drawoat* s'iVntcrge are so designed and
0onted thatte.nterlockng.scti will
not bedefeated by su4stitution ofta different
brea.e•rin the -cell. Mechanical interlocks
are also available fot non-drawout breakers.

5lecric- lockout attachments are av•ilable
Ont 1he type 08 breakers. The lockout pre-
venta closing 90 the oreake• by holding the
breake linkage In the trip- (ree p~sition.a En-
etigring the lockout olramees the linkage
and permits closing the breaker. After the
breaker:ip closed, do-energizing theo lockout
coil doesa not 6ause tripping. Standard coil
voltages are 48. 1:2 or 250 dc and 145
230 or 460. ac.

moisntilgns and EnaclosuresMosintiiga

The ltype 08, circuit breakers are available
for deadlffont rIxdadrtunting of for drawout
mounting in Individual enclosures or in
metal enclosed switehhat aisemblies

Enclosures
areakers applied in hazardous locations
Wit exOposive atmospheres or otherwise
contaminated atmsospheres. should be pro-
vided with proper enclsue to prevent ex-

forrnanc~, Individual circ•it breakLes of the
twpe DB can be sppliled with enclosures es

hssoby, the foLlowing tablc

APPENDIX B
PAGE 64 OF 78



Type P40510 SIý91. PW.* Cý.tactw

Type OPM Cantacjar
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Dc Industrial Control Components
Type MME, MD, M Low Voltage Contactors

Features 8., Vacuum-impregnated magnet coil: Keeps
1V Glass-polyester bases; non-tracking, out moisture, dirt and'metallic dust,

extra strong {MD and MME).
3; Designed in accordance with NEMA stan-

24 Suitable for mounting on steel or panels dards ICS 2-110.

of any material for maximum flexibility.
10. Standard coils are ratedi 65, 115, 12s,

3: Front 9iuting and wiring for conven- 230. 260 and 550 volt Dc.
lence of installation and service. Kit avail-
able for rear connection of Type MME 11, Ac operation requires rectifier.
10-150 amp ratings. Rear connection Type List Price Addition: $250

M available for ratings of 300 amps and
above.. Ordering Information

1. Order by catalog number, and desired
4.. Knife-edge bearings: Fricti6n-free, guar. coil voltage, IContactOrs With normally open

antee precision operation with minimum and normally closed main contacts will be
wear., supplied with upper and loWve coil blow.

outa and arc chutes.) Lower coil must be

5. Rapid arc quenching: Magnetic blowout energized to completely seal the lower con-.
prevents arc from concentrating at any tactsa Contactors will not be supplied with.

point, prolongs life of contact tips, horns out operating coils installed.

and arc box..
2. When auxiliary contacts are requited.

6. Easily accessible contact tips:' Require specify number normally open andlor nor-
only a screwdriver to remove and replace. mrally closed, ordelayed break if required.

7. High contact pressure: Assures rapid
opening.of contacts, provides quick break
action.

Siegle Pole. TVP. MO 510 s-ltA L.4 hntodarck

List Prices -.

Coil voltage must be specified separately.
Standard voltages are 65. 115, 125. 230. and
550. Other voltages are available: add 20%
of contactor list price.

Contactoi Open Contact
Size .- Hr. Arrange-

Arp. merit
Rating

Type
Contactor
Identification

(Less Coil?

List

Price

IWith Coill

Front Connected
o 10 I NO MMEIO-10

2 NO MME2I042
1 N01INC MME111 4.10
I NC MM -0140

I -4-- " 25 I NO MME1tI25.
2 NO MME2O-24
1 NO/i NC MMEl3-254-0
1 NC MMEOI-25

2 50 1 NO MMEIO-50
2 NO MME20-5011 NO/tNC•., !' MME11-5O 44
1 -NC:: • "" MME01-50

3 100 1 NO MM610-100
2 NO MME20-104
I NOY'IC.. - AMlF.11-100 e,
I NC - MMEOI-10O

4 150 1 NO MME1O-150
z NO MME2O-150
1 NO/INC MME1I-15 6s
1 NC MMEO1o150

5 300 1 NO MD7-510
I NC MSos1

6 600 1 NO MO-510
1 NC MO-602

7 900 1 NO MD-710

1 NC MD-701

8 1350 1 NO MO-810

9 2500 1 NO M-4910

S 268
420
440
400

268
420
"o
417

269
420
440
434

376
640
"- 2.
S70

452
820
616
598

748
912

1256
20%

1728
=4

2M

47SO

Provision Approx Approximate Dimensions:
for Interiocks Net Inches

Mechanical Electrtical W'. lb ) FrOnt Cohoectad

Width Height Depth

Yes 4 8- 3.18 7.56 681
Yes 2 10 5;53 6.75 681
Yes 4 12 3.67. 1244 6.81
Ye . 2 .. 10 3.67 9.-47 681

Yes 4 8 3.18 7;56 6.81
Yes 2 10 5.53 6.75 681
Yes 4 1Z 3,7 12.44' 6.81
Yes 2 10 3.67 947 6.81

Yes 4 a 3,18 7.56 "681
Yes 2 10 5.53 6.75 681
Yes 4 12 367 12.44 681
Yes 2 10 3.67 9.47 681

Yes 4 • 8 3.16 7,78 681
Yes 2 10 5.53 7.44 681
veq 4 12 3..67 12.68. 6.8
Yes 2 10 3.67 9.69 6.81

Yes 4 8 3.16 7.78 6181
Yes 2 10 5.53 7-44 6.81
Yes 4 12 3-87 1288 6.81
Yes 2 10 3.87 9,69 • 6.81

Yes 2 34 55 13 12
No 2 45 588 16.19 12

Yes 2 71 6.63 16.1 14,38
No 2 103 86 20.38 14.75

Yes 1 76 6.63 16.81 14,28

No 2 110 2.95 20,38 14.75

Yes 3 151 11 21 17.

Yes 3 Ii 11 21 19L

Discount C10-S1I March.15. 1985
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Dc Industrial Control Components
Type MME, MD, M Low Voltage Contactors

List Ptices
Coil voltage must be specified separately. For rear connected appJ•ication of Type MME
Standard voltages are 65. 115, 125, 230, 250 contactors (10-150. amps), order rear con-
and 550.. Other voltages are available, add nection kil style 2184A100G at $70 List. For
20% of contactor list price, field instalit•ion only,

Contactor Open Contatt Type List Provision
Size 8-Hr. Arrangement Contactor Price for Interlocks

Amp. Idenlification rifih0 MCl hanical ElectrTi
- - ag(Less Coir) 0

Rear Ceonnected:.

10-150 MME(0

5 300 1 NO M.51 - 944e yes 2

Approdmate Dimensiora-
ApproW0:Not
wi .i.(,)

Approximm~e Dimensions!:
inches
Rear Conneczed
Width 1-61ht RDýEh------ ------

1 NC

600 I NO
I NC

900 1 NO
I NC

1330 s f40
3500 NO

P47.507,

K5 10

14-710
%1701

MW91

S 1052

1396
2234

S2464

2900

No

Yes
NoL

Yes
No

yes-

yes

2

2

2

2

2
4.t

A4r3

34
45

71
103

76

110

161

220

7
7

6YA

%4

914

17
20

.21

2.1

21
24

24

7 212 12.5

Ba

24 17
Auxilfary Contacts rElectrical Interlocks)

Auxiliary Contactor Size
Contact
Type

ContacT - ubo
A 'rg9,r~inn of

Q) Auxiliary

Auxtia== ContecF= tory Mmm=

1hL
.an

1W

LortactS List

All6 AIMMP NO-FC S S44
NCr-PC 144
NC- 1-C - 05 1 44

flee Alf tME DS-PC-f L 4
OaS-PC - R 1 44

L r-4 MD-=01401 -
MO50 SOL 0 NO-NC:
MO 601-701 1 2NO
MEO 310410.651 2 NC
MD 1-1
MD 910 3
M0 S10

M4081D 4 NOto 4NC
MID 910 4 NO o4 NC
140 810 6 00 o 6 4C
MDSi0 6 NO to IsNC
MD, 10-9100~ 2NO~to 2 C
M06810-11104) d No to 4 NC
MO 810.9100) ZtlOtolmf

1'
1

132
132
132

264
264
396

132
204

ZS Au••itaryContacts UmnoulIed Mokuntkig and Operating
Replacmnent OnlyO za•mctre

for New Aopl•auons
Syle Number List Style Number List

11A8713Gd9 $ •4.I None Required,
11A8713G10 34. Integral to
4887SG01 40 Audltary "

659C30IC04 - 341 Hone Relquired. rIn. -
655C.01o005 341 tral to Auysiary

4097A63G01 54.
8430-4:3G04 661 2087A8306 54
843l)94Z31305 661 2037A83003 34
843D*09408 8 2087AAýCAK 64

207A63G017 54{2087A63GO5 68
1207A63G0•6 68 .

Order 2. 1.$4 132 2067A63G07 SB
OCder 2. L64 132 2080A63•011 08
Order 3 L64 Is8 2087A8007 as
Order 3. L64 19. a087A5300, 88
Order 1. L64 6 2 A6306
Order Z L104 132 -087A43609
Order 1, t-64 do6 21251A6300 49

2
2
3
3
1.
21

Mechanical hTterflodr, Unmounted
* Type Can taeor Sltye U is

Sire Contacts No. Price

M-25 MN1E ALL I NO, 1 'NO + I NC 8780400G01 $84
P4-25 MD 0 and: MME 0 Lo 2 2 NO, 2 NO + 1 NC - 7SD401G01 64
M.-27 .. MD 5 1 NO 25A13G0G1 48
M-27 MD 6,7 1 NO 25A1670G01 48
.M-27 MD 8. 9 1 NO 25A1671GOI 48

a Order M and Mo .oemactors by type and ezyle
number. Order MrIAE convcto; by type
ideraffication only.

Q Requires panel deiug.,
0) For rear connetted ratings 10A Through 150A,

order fromn connected MME 3contacto and rear
- connection kit style 2184ATOG08 61 $70 List

from W35 warehouse. JFteld Installed only.)
() NO - Normalay Open. NC - Normally Closed,

08 - Delayed Break, FC - Front Connected,
L - Left Hand, A - R1igh Hand. 08 - Otbolad
fot I Pole. Size 2 FrameL

0 Left hand mounting stles shown. For right
hand nsaunting, reverse op .ating finger. Stye
20W7A83G1 throuh -IV087A830 ony.

19 With one interloa mounted.
0 WiM t two Interlocks mounted.

March 1s. 158
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Dc Industrial Control Components
Type MME, MD, M Low Voltage Contactors

Comparison Chart
Pront Connected MD and MMD

Oen Contact • Type
Arrangement "

AmpRating

hear Connected(R.M.and MM

Contact Type
Arrangement "

Conversion
To New
Type MME@®

01N
I NC
INO
2NO
1NO1NC
1NO INC
2NO INC
2N01INCO2
2NO ZNC

10 INC
INO
2NO
INO INC
INO INC
2NO 1NC(l)
2NO INC
2NO 2NC

101,250

25 I INC
1NO
2NO
iNO INC
INO INC61
2NO INC
2NO.1NC61
2NO 2NC

50 INC
1NO
2NO
INO INC
1NO INCO
2NO INC
2NO INCO
2NO 2NC

100 i1NC
1NO

-2NO
1NO INCO
INO INC
2NO INC®
2NO INC
2NO 2NC

150 INC
1NO
2NO
INO INC
INO 1NC®)
2ND 1NC
2NO 1NC®
2NO 2NC

MVD-COD
F11-001~
MD-010 -

MD-020
MD-Oil
MD40il
MD-021
WID-021
MO-022

MD0,010
MD7020
MD--Oil
MD-0il
MO-021
MD-021
MO-022

MO-101
MD-110C
MD-120
MD-till
MD-.Ill
MD-121
MD-121
MO- 122

MD-201
MD .210
MD-220
MD-2i1
MD-211

MD- 221

MD-222

MMO-301
MMD-310
NMMD1320
MMD-311I
MMD-31 1
MfN1D-321
MMD-321
MMD-322

MMDA401
MMD-410
MMD..420
MMD-411
MMO-411
MM0-421
MMD-A2I
MMD-422

INC

2NO
IN0 INC

MD 001
MD.010
MO-02O
MD-0l 1

2NO"2NC MD"022

INO INC M-011
•2NO INC P-021

INC M-0O1
1NO M-010
2NO M-020
1NO INC. M-O11

2NO INCO M-021

2NO 2NC M-622

INO INC MW1 I
2NO I NC M-021

INC --- 'llI M-101.
1NO M-110
2NO M-120
1NO 1NC M-111

2NO INC M-121

2NO 2NC M-122

INC M-201
INO M-210
2NO M-220
1NO 1NC M,211

2NO INC M-221

2NO 2NC M-222

1NC MM,301
IND MMk3i0
2NO MMW320
1NO tNC MM-311

2NO 1NC MM-321

2NO 2NC MM-322

INC MM-401
1NO MMW410
2NO MM420
1NO 1NC MM-411

2NO INC MM.421

2NO 2NC MM-422

Not Available
MME-01-10
MME-10-10
•MME-20-10" O
MME-1 1-10
MME-11-10-I
11-10 plus 10-100
11-10 plus 1I-410
Not Available
Not Available

MME•01-10
MME0.-1O .
MME-20-10
MME-l1;10
MME-l-.lO@b
11 -10 plus 10-10
11-10 plus 10-100
1110 plus 11-10T

Not Available
Not Available

MME-01-25
MME-i0-25 -
MME-20-25
MMEA1 -25
MME-11-25
11-25 plus 10-256
11-25 plus 10-25
1t-25'plus 11-2506

MME'01,50
MME10o-50
MMp-20.50

MME-. 1-50
11-50 plot: 10-606
Il-SO plus 10-50
11-50 plus 11:-O0(®

MME-01-100
MME-10-O1
MME_20-100
MME-1.l-100
MIE'1.1-100

1mEm011-100+10-100
11i-l0O.plus 10-10061
11-100 plus 11-1000

MME-10150
MME-20.150
MME-1l-160
MME-1 1-150
11-150 plus 10-1600
11-150 plus 10-150
11-150 noas 11.150.m

MME
Dimensions (in Inches)

Height Width Oepth

9.47 3.67 681
7.55 3.18 6.81
6.75 553 681

1244 367 681

1244 7-3S 681

12-44 784 6.81

9.47 3.67 6.81
7.56 3_18 6.61
6.75 563 681

12.44 367 6.81

12.44 7.35 6.81
12.44 7.84 681

9.47 3.67 681
7.66 318 681
8,76 5.53 661

12:" 367 6.81

12;44 7.35 6.81

12A4 7.84 0.81

9.47 3.67 6.81
7.56 3.18 6.81
6.75 5.53 6.81

12.44 367 681

12.44 7.35 6ý81

1244 7.84 6.81

9-69 3.67 6,81
7.78 3.18 6.81
6.75 5.53 6.81

12.88 3.67 6.81

12.88 7.35 6.81
12.88 7.84 6.8

9.69 367 6.181
7.78 3.18 6.81
6.75 5.53 6.81

1288 3.67 6.81

12:88 7.35 6.81

12.88 7.84 C.81

(D No main contact.
(D No blowout on normally closed contact

.re)[Uad by MME ith ;blowoutS On all contacts.
0 Dual rating is fwo normally open and normaiiiy

Closed poles respectively.
6 Alt MME Contactors are provided with blowouts

on slI msin poles.
When two contactors are used voltage of oper-
ating coil will be If limn voltage and toils must
be connected in series.

6 For rear connection use MME contactor listed
and rear connection kit S# 2184A10008.

Calculation FEX-00204-00Rev.0
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Dc Industrial Control Components
Type MME, MD, M Low Voltage Contactors

Dimensions in Inches
Not to be used for construction purposes unless approved.

MME Single Polet Normally open MME Two Pole Normaslly Open

(

MME-01 Single Pole Normaelly CaosedMME Single Pole -On. No~rnley open~. 0- Normally Closed

Calculation FEX-00204-00
Rev. 0
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Page 7 of 219
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Dc Industrial Control Components
Contactor Technical Data

Ty~pe.MME. MQ and M Contactors
Contactor open 1' Contact
Type 8 Hr. Arrange.

Ratin9  menl

NIE.10 1 NO
Size 0 1 NCf2NO

1l NO, I INC

% Coil
Voltage

up oUtr

Coil
Watts

600 Volt Coil
Interrupting i OperatingRatir9g. Amps. Time (MS)

Pick- Drop-

I up I ouA
80 50 1 9 100 ! 100

NME 25 1 NO 70 s0o 19 250 100 5.5
Size I I NC -

_ _ 1 NO, I NC

NiNE ~ 5 1 1~ NO 8019 00 10.
Size 2 1 INC

2 NO1 i NO, I NC

NiM-1E 10016 1 nO 80 50 35 1-,000 1 2"•0 90
Sizes 3,4 1 NC

____" jO- 0 I 1 NO. 1 NC ___
Z-7.100 MO-510 300 1 NO 180 0 3000 160 75

NiýS01, MD-501 300 1 NC 80 50 18O 3000 210 170
M-101. MOD'110 600 F

1 
NO 830 s50 165 8000 210 90

M.-601. MO-601 600 1 NC '80 50 41003 600a IS0 as8
M-110. MO-710 I900 1r No so so0 165 9000 210 90.
M-To1, ro-701 900 i NC F 50 4100 9000 150 85
M7810. MO-810 1350 1 NO 80 s0 5000 13500 170 110
M-910, MD-910 12500 !1 NO so 50 600a) 25000 210 110

0 Two coils total.

C)
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Agastat timing relays 7000 senes

N P0

Other manu acturers assemblefnets
Using swiche, solnowid coils at other
j=Uodgktally eind afor nor~fl

proprbacedfefeltaI mechanical.
andp~k1Ote retlolred toproduce

a rf mlgtueinafntbe
achieved In Whs mnanner. fltis swhy every

cvrleanertc ofhe AGASTAT ftiting relay
t'as been exrst desiý 1at US.
s pe ifi Fatoe h 11A,0ve ra I& rh fr Cfi~
These are Ithe main components 0 the
7000 Sseisrelays
CALIBRATED TtMINGtieAfl tses no
needle valve. rectrcoaters air under
ceontived prestaure lthrougir a vaiiable

vrlcet "a~M flay at~l:,,,l qtminlg.

recycling easy ad'ustmnent and"ln

PREEasloti-wOUNDPOrr7oCML
Module suppýs th il4" motive fOfce'
Vilthimirlinvr Cltrent draim. otal seafing
without extrnal leads eimiat osinasture
jxombrs. gfVes naximrum lrmatllenio
Value.
"SWSHAP-ACTlOt4 SM1rCi

contac pressure up.a toransfer time fir
positive. no-fluttef actiate- StKandai

t&Wnahgdutr design "Smoge positive

Calculation FEX-00204- 00
Rev. 0

Attachment S
Page 10 of 219

.wliping action, sustained contact pt•ests
an dgeate twat dissipation during long
detay period$-
Each of tiess sub-ssm"s fcrns a
sa-wtied alidulawitiduistmM

to afr•d a decw-oic oloperalkv t.,es
co0tvollages. and i1imingf es. . -
The modem squaed desiqn wivthl t
te klaisnd fearm0un(1ngVerr4s the

gricithg aof7000:Se-i"ng its s•.-1 lde

-swide may be addedinthe base of the
unit..vithoot affecting the overall widith
ordepth-

7•

Two basicoperating types are aywablare-

contactsto artothear. Deeerg~zrtg the unit
during-Ithe deata 'eodhimmediately
recycles the nt.eaig tfrntl full
detayperiodon resnerglztcrL,

in -off~ modeestaswri- tastee
fthe , dmedSittetyupmethetgion.lt
andtwdelaypedrl~tdee not begin nti
lile W*it is ffeenergilzed. At the endof #14
delay period 1#14eSWWAftclltehtosl~l
ocignalpoablon $ 9eehegtigtlo
duriVg he delaypertdmtela felyte-Set5

required duangthe U-fnioperiod
In addition to these bazle operai" yps

dec)O pultio ddrep-QoiAt me udit.

p~mjebvo-*tp *rn~g. ptlse actuation fo
interlock ciicuifts or addedcircit capecit,

On-Delay Models, 7012
(Delay on pick-up)

5 4

--I

r~r~~tcr~tr cumo

Auxiliary SwiLch Options

mode*. suxlWty Vsw h may be added
to eftheon-4elaytof-otI-doeaylypes. They
seitch ad dItionaltirci .sovl rtwao-step
tin ation, or fumrti e•ltrcl interlock
f•" sCol lenergization from a
-momeatary hkýVpis depending an the

factaryorin the field. 'by anyccnipetentf
mechaic. Maulia sth am SPOT
wt. LIs Ilingao t OA @ 125, 25O•.o 480

VAC_ Amtiammum o Code Tot-two
Code L arut•.ty a hes mny be added to
each relay.

sntTriahfeAuxllary Switch Code

1. Etesicodbeglnslme delay.and:

2tar, efersau:; ".s

3- Mai•swltahtfrtleroa a pii esel

dew-~
a. Deene~ring coil resets both switlmie
msantly.
Auxiliary switChis non-atsltab•i

Too-Step Tltting (A Iltlary Z--tch
CodeT. ma:izni ofI per reWay)
1- Ene3oimv coildegiys Rnaendey.
Z After firt•tdelay as•xliary switcb.
transfers^
3. Main witch tra"M fetaer towa Perset

4. Oeenengizingwcil resetsboithswitches

Firstdldtyen depdntlyadiustable. up
to3% of overall delay. (RecommendedImaxrmum 100 seconds). RePeat accuacy
of the first delay is =t5%. -,

(

Aplyng cmnlnuousatage tWate ow:l

reset time. During this. period the natmmity
closed contacts (3-5 and 4-6) fremainclosed. At le end of the delay period the

normalt losed contacUt re•k and te
naorilyepert~cdtac a(I-S and26 .-4

mae.Thitcoolactsmrewaknn dist ras-.

at vdrkt fte the s-olcitdinssnlarineouslyreltu ala iS origina poito - --

oeenergizing the cok eith dur or a•ter
thee delay period wil recycle fhe un wltirn
AoM second. It willt UWAYovkle a fult delay

I peric upoeenz iztU .UMtae essof
how oten tam col voltage isntitvuped
before Ihe twit has been permitted b0

-time-out To its full delay selling.
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.C oft-Delay Models,7022
(Delay artdrop ~oul)

f4t $ICA

-r.L.i So a C,

COIN

-r,.. I-Vo.

OKI*

Instant Transfer (Auxiltary.Switch Code
T, maximum of I per. relay)
1. E~nergi•ing coil: tansfe rs main and

auxilisty stche instan~tty.
2. Oeenergizqpgcil resets auxitiacy
swif 'ch and begins time delay.
3. Main skwtch trasers alte'r ttaf preset

delay.A ary switch is factoiy adjusted
to give instant transfer operation. txumay

be easly ,aidjuisted in the field to provide
two-step timing.,

On-Delay,Off-Detay Models,7032
(Doub-le Head)

.c•.- •.

The'Double Head model prq.ldefayed

switch • r •nsfe t on eneizal-onef itscoil
foldr.vd by'delaye rEWesettinig upo Iol
deen.r e rgizatiorL Each delaty perod is

bInew crtuittesigns or Cie Improvemsent
of existing ppritrols nowv using: two or more
conven .tional time m.the Double Head unit
otters distinct advantages.

ms ompac des1g saves precios panef
space. while the simplified wireig reduces
costly interconnections.

Four Pole Models,7014,7024
With the addition ol an extra switch-biock
at the bottom of the basic unit. lhis version
of th.e7000 Series offers (our pole switch

capacity with simultaneous timing or
two-step timing. The two-step operation is
achieved by factor" adjustment;to your

speolkatmions.
For tw•tosep operation, a maximum timiing
ratio befween upper and lower switches of

I 31 i recommencdwtth.a nminimuTror
V:1. Oncei adjusted at the factory. this- ratio
remains constant regardless of changes in

dial se s (Ex: il upper switch tranfier is
set on dial at 60 sem. minimum timeton
lwer switch should be 40: secm)

This 7000 Series unit offers mainy of the
pe rfdo-rance leature s found in. b$si
moTtels in the senes.-- voltageranges,.
timing and switch capacities are virtually
Identical.
Four pole models add approximnately 1 V4."
to the maximum height of the basic.model.
approximately V." to the depth ' They are
designed for vertical operation only.

Apligvoltge to the coil (for at leaSt
-050 seon) wl isAntnoulrase
the switch, b'epalcng the nonriatly dosed
contacts (1-5-,d:s2,d)'. andi rmang the
nomnially ope ontbnacts (:35 and 4-).6
Contacts remaih In thik transferred. Position
as long as th cboil Ls energized. The time
degay begits immediatefy uWon
deenergization. At"t'etd 6f the delay'-
period the switch returns to its normal
position.
Reenergizing theopil ,curing the d0tay
period willV toivtniatety retum rthe timing
me•hanism to a-pint whereit will provide
a full delay periodupon subsequent
deenergizatin.-he switch remains in the
transferred position

Auxiliary Switch Options
In these models the same auxiliary switch
provides either two slep timing or instant
transfer action. depending on.the
adjustmlent o the actuator.,

Two-Step -imting (Auxiiiary Switch
Code T r-axximusn of I per relay)
i, Energizint coil transfers main and
auxfiaryswitches instantly-,
a. Qeenergizing coil begins time delay-
3. After first delay auxiliary switch
transfers.
4; Main switch transfers alter total preset
delay. First delay is independently
adjustable. up I0 30q of overall delay.
(FRecommrend" maximum t00 seconds).
Repeat accmracy of the first delay is = 15%.

5. when equipped with Code T Auxiliary
Switch, the coil of Model 7022 must be
energized for at least 0.a100 second before
initiating an otf-defay.

Timing Adjustment
The AGASTAT 7000-Series is the first
electropneumafic timer to offert te ease of
adjustmert and resetting of a calibrated
dial head. Discrete ranges coveting a total
span from .1 second to60 minutes are
available, as welt as a cycle-calibrated
range. (See table on page 4.) Eac.h has its
own calibrated, clearly identified diaL.

the desired time value. In the zone of
apmomximately.251 separating the high and
.lOW ends of timig raNges A. D. E. and K.
_insta'nlaneul'operadion (no time delay)

* wilt occt, All other ranges produce an
.Infinite time detay';hen)he dials set in

this zone.

-S



Agastat timing relays /OQ)U series
Calculation FEX-00204-00

Rev. 0
Attachment S

Page 12 of 219
(All values shown are at nominal operating
voltage and. 7rF untess otheerwise noted.)

Linear Timing Ranges
fn

Coil Data, 70124 7022

rhne VModels
Range Models 7012. 7014
Code .7022,7024. 7032.0A .1to1 ic s. .2 to 2Sm

a S to 5ýe. 7 to. 7 sec.
C c 1.5 to 15 Sec. 2 to. Sec.
0 S to 50 SOc. 10to 0I0 •OSc
E 20 to 200 Sec, 30 to 3600Sec-
F l to 10mn. 1. to6i 5iM.
H 3 tO 30 min. 'Mi.

1 "-6 to 60.Min. Not va.
J 3toin•cycle Not ivil,
K .1 to 300 Sec. Not VRil.

Basi models are. fumished with thls
calibrated in linear increments covering the

1 ..1 1 , 0-0 range selected. In addition. f -irno-catibraed
ranges B through..K provideonn-linear "

adjustment from.2 second to easest
adjustment and lowest cost. the -,hornest

tnerange suitable for the appication
shouk• I•e se ed. "

7 014-4 ~ are a05 a A S.a 4 vA c h

1 inr, ,odais • y b6. w7cs WA ýkns

Contact Ratings
Contact Capacity in Amperes -

(R6!iistie toads)
Contact Min 100.000 Min.. 1.000000
.Vltaa.- : -0peqtani.- Operations

30vdc-.-" 15.0 - 7.0-
.llvd - 1.0 0.5

••120v60Hz 20.0, 15.0
2240v60Hz .. 20.0- 15.0
4WV60HZ 12.0 10.0

Conac RatPngsas listed under the UL.

Component Aeognition Program for
100,000operaxions:

-10 ps. A.Resistive.C240V"
V Of. 120 VA i 26 O VAC per
15Amps. 30vtC Pole
5 A,•ps. General Purpose, 600 VAC

c~il,
Part
Number

S Operating
Code Rated Voltage -

Letter . Voltage " Range*-.!
@60okfz :.

- Operating
SRa!ed Voltage

Voltage @ ange
.. @. 08.H

A 120 1024132 110 93.5-121
.B 240 2d4-26' 220" 187-242

C 480 408-528
1) 550 4365

E 24 20z.-ý.s

6 240 204-264
H 12 102-13.2
I 6 5.1-6.6

"J 208 178.229
K Dual Voltage Coil (Contines A&S)
tL SpecialACCoils(U.f.2.etc.)

M 32 256-33.

.... 76;•:.8.11T 550 4 440;60-M

V 32 2!5;6ýUA;
W 96 76.8:LS-I

Y 6 4.8-.7.2 -

z 220 176-264
X SpecialDCCoil•(XI.,X2,etc.) .

(
ll ifftdra~owa oxrua tely8 watts power

at rztedW~ftageý mlimewnperating
virae ba~sed~o Yrxerica~-u unted
.2012 tinits. 7012 4oznsl mounted or

722v-erfically or hoeionta~yflysnoun
unsits Wi ~p~ sat0d.isac: ,on~ a91 itnfdri inimu m
vo~ttags a:pro?*nately 5%. loer than

NA units drop. out at 2prxraey5%o
rawtodvqftage. OC unts dropouqt At
appnaidmatelYl10% of rate d voltage.
All units may, be operated on inWterttent

duty ~ ~ ~ ~ ~ T d uO t v l ag s 1 % a o ethy

maximtum SO~. duty cycl a nd 30 minvutes
-os grme.)

*FOUR POLEMOD.S: .
Operatlooagera rage 90% to I0o%

. nimu opertin ,,olta• ar ae on

vertiCk:aly.runted 7014 (on-delay) units.
AC inits drop oud at appromiaitefy 50% of
rate volage. DC units drop out at
apuroximatety 10% of rated voltade.
Alunfts may be operated on Iteinnittent

uytcycle ot votLages l0%,above the
listed mextnurnasm. UIn teratitemuty-
maxium .50% duty cycle and 30 minutes

- onti-e.} -

- Coils are rated 6 VAC through 550 VAC.Al specitica'oo listed herem am for
,reerence only, and are supbect to
cotunuhn revision. verified drawings afe,
a•eiiable on request. It ou requrernents

cannot be met by the standard production
units descr•bed here. theymaybeitlied by
one of tMe many non-standaird models not
shown here. Many o/ these unusual

def'very. lower-cost basis than a purely
custom model. We welcome youw inquiry.

Repeat Accuracy
..epe~at ayuracy at any fixed temperature

is defined as:
'he repeat accuracy deviation CA,) of a
tt.edeay refayisa measure of•the
maximum ide-wiation in thetiedlyht
will be expedrieced in successive -:
operationsat any, pa, aclar tine setting of
the relay and for any particular operating
-vottage.or current.

Repeat accuracy is obttained forM ft
following formula:

(T, - Ti)

WMere-
T, Maximurnr tire delay.
T2 - Minimum tirnedelay.

'NEMA part fCS 2-218 .07

* For delays of 200 seconds or less•
7012*, 7022 7024 ±5% -

7014 :- . .%
.7032 .. . - - -. 15%

For delays greater then 200 seconds:
"70.12".702. 70t47.7024 - t10%.
7032 =I 5%
'The first timne delay attorded by Model
7Ot2 wilth H (3 to30.min.).and (6 to 60
"mLn) time ranges or Moderl7014 with H-
time range will be approximately 15%
"onger than subsequent delays due to col.

femmerature rse.
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C
IC
t
mm

(
C

I

ft

4

2 Temperature Rangeoperating teinperature rangei -m- to
i 6S F. Thwe maturnm shift in the average of
•meconsec tvfite deays at 77F is
-20%-- at -20 F; I20% at: 16F.) e storage temperature is -67"F to 165i=.

Dielectric
~tet~is,100 vats PIMS 60 l vz

S between emnesar4d gkpund' 1,000 Volts
S60 z betweenn nnnodred

terminals.
Forcrie'lectric Spoduoato on

I)
Eihetmet3icaf .sealed models. cosl

[ factory.

• ' insutlati.0n ftesis~tance•

MountlngT~ermlnals" u"

' vertical posidoion, from the back ot the
pane-. Four: tappd "es are provided in
thie bacic plate ofth iMq i4 making it
intercc ang gabtIe wikh 'e arfierAGASTA
. dl.A . m nngbracket is
also Supplied Iwit Ih ea .c h .elun it-for
inst :b m thern-toftepanen Alt
un its aore c talibrat e d oryqeri;ýI oeain
Bastc. moe .0 Z702) also b "
hao zaonti.tsy ncu~t andwl be aor

adjutedac irbgl~len Abctiss .1 Y1
krspe• led 4.yb•ur i.
Standarcd=w w oinaisg t32obun s shead
s 10res "e i recad fto
the 001. Wfth ON
fmeailtgs.8 B~arr'Ler isationls~des-;igned to
acommodate spate or ftinl; ong ,ue
terminals, with s~pacind to rie l

7he basic.704 Serles syjaY.Lsotbe
pane-n~onte. ith theadmilon of a

pa Inekq ittddealeesr
fapae nlceplate. his ottefs die

convenience olbcut4rortajstet
with large catibr40atdiasirkn.Th
modemn taceptate and knob blend wvith,
advance equiarpont and oonsola demignn,
wtfitegle body otthe.unit and its wiring are
protected behind the pael.W
Ottierrnounhing ohtoS dd plug-tIn
styles and special configurations to meet
unusual Installation requirements. Your
inqutnes ame invited.

f m I -*ý pt -.

Vs.P~ms

Dimensions
Basic Models 7012Z 71022 Models 7014,7024:

ULListed, CSA Certified' -"
FM Approved
AGASTATw 7000 Series basic models
7012, 7022. 7014 and 7024 are UL Listed
under File No. IE15631.
They are Canadian Standards Association
(GSA) ceritifed under Fife No. LS-291486:
and theyare approved by FactOry Mutual
Engi•neeng Corporation: J122089.

IApproximate Welghts
Models 701Z 7022 ..... ....... 22 lbs.

7.014,7024 ......... Z5 W&
7032; .................. 3.3 lbs.

Weight may vary slightly with colt voltage.



Agastat timing relays 7000 series
Calculation FEX-00204-00

Rev. 0
Attachment S

Page 14.of 219
Ca

E
~ AGA,i 7000

dy,

tJin

IDERING INFORMAT]ON
italog Number Code

FU

SI9~
Contact

$rtes Arrangeimient
relay 2-Double Pole.

Doutble Throw
("XZ 4 -Four Pole,

Double Throw

Operationt1-on-Delay
2- Oft-Delay

.Off-De'lay ....
(Double Head).

It

Coil Voltage

A :i2V60Hz
110VS0HZ

8 240V 60:Hz
2W, VSOHZ

C 480 V.80Hzo SsoV 6oHz

* 24V&60J-Z
F 127V50Hz

G 240 VS0 HZ
H 12V60 Hz

I V60v0H -

J 208v 6 HZ
K DuEl Voltage:

(Pombine's A:& s)
M 21WVC
N 4SVOC

o 24V0C

P 12 VDC

R 60VDC

S OVOC-
T 550 VOC

U i6VbC

* 32 VDC
W 96VoC "

Zy 6v2c'.0
•Z 220"VOC .

Time t•ange
Models 7012,
7022,7024

Code

A -1. tot sec.

.8 .5 to s sec.
C 150o-5sec-
D 5 toS50sec.,

E 20 to 200 sec.
F " lt.0 mirL

1 6 tO.60.miin.

4 3tOl12oyc.

K. tlo300oec.ý

®. Models 7014;
7032

FOt Model 7032

time range code for
e. head. nytwo
ranges may be
sele=cted.

Code

A .2to 2sec.
U .7to7sec.

C 2to20.sec..

0lto 160sec.
E 30to300seo.
F a. to.5min.

,H 3to30min..

(D Al -DIc-otncTema:- Single, Male. .250"-.3

®i• A2---uicl,-Connecl Termin~alsIOnble, Male. .2A0 ±-.032

W -GZ-To7ta Enclosure with

JZ.d -H--llern, Sealed. (Consult Factory)'
(3) I,-T.tmpervoof Covert-.-O.paque lack

!0 12-.Taoimerproof Cover - Transparent
. K--E-cplbsionproof enclosure

@L-Auxilinry Switch.One instantanieous Form C •
contact, (On-delty modeLs
only) Feactory Installed on Model 7014.@) LL--Auxiiauy.Switcht
Two.instantaneous Form C
'•s(On-delaymod•ls

•Onlw.,- aco installed on MoM 7014.

oa'"-® P-Oclal Prug AdapteraJ® S-ialStops - Specify minilmum& ,t;maximum settigs

CDT-Atndi ia ry Swtch
*One Formn C contact (timed on
oný-delay models; timed or
instantaneous on ot-delay

m ftlodeZntls) utJ9()Wý-Waterl' ht Enclosure
%Q X--PanelouiKit- (flelayis calibrated

(2) Y!--Fa (,y cakiration for
Hoftaontal Mounting.

(Da) Y2-Compensating Spring tot
2-waylmloutilng, Factory
installed to( vertical
operation: remove
for horizontal ,
OPerfalon. (Not COrpatiblo
wi" H.L.LL.MP or T
Options)

(

not *.~tft oo Fewu Pet. fnodeis.-
Madets 7014. $Ad 10=2 A-aAOW4 -dt$We
cabbtaft~afs *MY, UOPO' 01 abnd OlaNt ~g
Ne4x va~iq j wwe eaced an JL LL - T
.ke." S-uecn eas ny lof eOaCiQS'C
NW &t aaaen ýOaOAtYr Oft.O"' tDObWet
Handi mfteel

AGASTAT700• Series timing relays are
also manufactured. to. ML-SPEC
requfrements, and are OPt listed;
conforming to req urements of
MIC-22125 (~SPS). Consult Control.,
Products ,lINision Reglonal Information
Center for drawingsm and model nunmber
of available configurations.

ET7O0.Serles models, are available
which conform to ICCFRS0 Appendlix 8.
and which have beenltesled to IEEE
323-1974 and WEE 344-1975M Consult
factory for details and special ordering
Information.. -

I ~ S.ne. L~,f ~f~n4.nq
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Factory installed whien ord$ered as part ot
the Caialog Number tode

$INGLCjE

La

OUK-COHNIECT
TERIh4NALS DUL

NZ-9 PLUG49
PM CONNECTORS

tety~s~1og
No. 700077 foe
7Q12, 70~2

Requ~sl 0ca~in9
sS-6zr

TOTAL
M ~CLSURE

- ~7a".'704. 7124

- 316vw.x
j 3,84D.

=3

HERME~TICALLY
SEALEOM*4CLOSUR9

watft 4elft~tokavp1i
6'STI~~yo

iAlMPER-PROOF~ May bet ordoedo

COVM.0 as

caubv 41o 7=~

Catz2 to 4 .70

EXPLO=NOP*900P
ENCL.OSURE

x 10.39-H.

O~GKT

Gas~a1-

a~t~4~ otd~~~i
4

~

Maybeefomd .e

1o- 70709?- foe

DIAL STOP$
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If

COILASSEMSUMS AASM
t3CASSEM8L

OGASSWLMT. swvoc

ACLIUAL VOLIAGE,
r4ILASSMSALY

(

I

/
Nam,

COnftro ftoucts O.Wison *
An'*aCe COnMOM"O" Cnannot
reCOnaww td.heUse 40 ifts
Producta fn the containment
areas 01 MUCIeLw Power

Gentain SatODns.

A~wc~COOU1ORCO~OIVOh~C L~m~3UNIURa.tMnNwte~ 78
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Descriptive Bulletin
41-233S

Page 1

September 199S
Supersedes Descriptive Bullelin 41-233S,
pages 1-2, dated September 1990
Mailed to: E,, 0. C/41-200B

Highly Accurate
Device Number: 27 Undervoltage
Device. Number: 59 Overvaltage

CIRCUIT 0 SHIELO •
Type 27N and 59N
Undervoltage and
Overvoltage Relay

ApPlication

The. Type 27N. and Type 59N Voltage .nelays
provide a wide rn69ge . protective: unctions.
leP-auadinq .. und ervolage protectilo of. motors
ovrtnto&addiprotection. and auh ma ic baýl

trnfethe ype: 27N and Typ0859N relays'
are I poaity deiged fo thoe pticaopns

where excetiona acrayeceinl
repatailiy, nd on ter stability aeipr

nlan.I addition. inherntl high s~~icý and
transient immunity allow e use of these
relay in generating stations or substations

hre the performance of etectro canical
or other types of static relays is marfg9ial.

Both types have a dual nominal frequency
rating QO5 or 60 Hz_

The unique design of theoputput circu~it does
not require sealin ontacts, allowing.sinplitica-
tion of bus-transfer schemes. Operiation -idica-
trs. holwever. are provided as standard
features on all types,

Harmontc distortion in the AC waveform can
have a noticeable effect orn the relay operating
poron andon measuring instruments used to
set thesrfay. An intemal harnmonic filter module
is available or those applications whiere wave-
form distortion is a factor.

(
Features

* Definite time or high speed-.

* ighty stable. accurate and repealable
characteristics

* Low burden

" UL recognized

* Seismic capabilily to 6g ZPA

* Transient immunity

* Orawout construction

*2 year warranty

A 'r 1
L~J _ ± 12 TH

CONTRO M I

TypIcal Circuit Shield Voltage Relay.
Application

Intern3l Connections Typical Seismic Test ftesuRs



41-233S

Page 2

AL IWI
"DIP

4np Gk~cu atio

Burden.

C~ontrol Power

Teroperatiftes

Toleranefica
(W~thodt harMo
filter modUle -aftl
10 mirmte warm'-

ng: Type. 27N 150 Vac Maximum Coninuous
Type 59N 160 Vac Meskuuni Cotuous
Less than 05 VA at 120 Vac
,50160 lz.
Eadi contact 1 125 Vdc:

WA TrpphV Duty
SA Continuous
1A Oreak. Resistive

0.3A Braale 1nduive.-.
Rated at 48/125, 250 Vdeat 0.05 ampere

ANSI fra -20"C " +55'C
Mustope0rate. _OC to +?00ý
Pidaup, And dropout -1e50,93s with respect t3

toprinted, dial mvarins (facto-ry calitkation)
Lr =±;2%. :. .-. - . ...
up.) Pic" and drpotSeGt< 4s, repeatabiity t• t

conslarttnprfr n osat control
Volliage -oi (see note)
Pkdaip and dropotrt -&,9%gs repeatability over
0o conrol power ran Ieol 100-140voits
" _±0.1%. (See-Not•e

Picwu arnd dropout sattios, repeatabiflty over
temporatre rae- (See Ne)
-207C to•-+55,C.•0.4% - .

-2'to"+-700 •07%7
icC to +40v; ±0o2%-

No.: The three ti.erances shoom should be
considred dmaye - . -

cumulative. Toeacsassume pure shre wave
oputsAlgna.

Time Oelay
lnstantanmous model: 3 cycles or less operating
time..
Definite T-0n models Isee appropdtes c-ra),
±L- 10% or -t-20 miliseconds. w~hrihver is
greater.
Aft raVS a•se te same except Pidc.t.and

lIte- dropouit settings. repeatabitly over temperature
ram-r .

.'C to +4t"C :!:0.40%
--20*•C• +70*C ±0.50%

Less fthn 2 cycles (rype 27M).
Less OMa 3 cycles (Type 59M1.
07he relay resets whien the Iinpsi Votive goes
above thie pickup sett"n -27M. below the
drpu se"de -6251)

Vy Mora amn O~g ZPA efter AXIS tiaWs
broadbhand mKAultiftuec Vibrationt WiOtou
damage or ma&lfnco ANSISEE:C3".0•9

ity: More #Man.250V 1MHz burts. at 4004H
r-epeito rate, continuo .us (ANSI C37MA0
SWC); Fast transient tesl EM tate
2001 Vac FiJlS W0 seconds at tircuids to

Unrboxed- 3.7 Ibs. (1.7 kg)
Boxed -4Z lbs- (2•0 kg).
Vorume - 026 cubic feet-.

HoW.To Specify -

Voflte lelay,.shal be Asea Brown Boved
Type 27M1 Type 58ý5or apptro-ve equal. draw.
outcase. capa b of witstuiing Up to 6g ZPA
sem o.s ws w .itdamage or m.affunction.

node opetion inidicatshal.l • a prov e -d
which retains -position an *oS* of Control pow~er.

Bul-nmasshall be provided to aflow *gier-
ational tests withiout additional equipment.

p.

Tolerancxw-
(Wdhttitarmonic ai
module)

Reset Time: -

Seismic Capablil

Transient Immun

WelghW

.HOW To. Order

41-M2;

Models are available Ior 48 Ao 2.50 Vdc control
power.,n •112d Vac potential transformers., For

To place an aodee. or th tfo thie tnformatifnr
contact " neamst AtB Representativet

Further Information
Ust trces2 PL 41-M2a

Te<:t4•Ga- Da•: TD 41,025
Irwinudii • BaL 7.4.1.7-7"

e~w crpletive Relay-aoio ltm i ~. dePnoteg.sv

Appliction Saer Gie D4-1

Calculation FEX-00204-00
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ABS ASS PowevrT&D Conpany Inc.
Relfay D•sion
Co•Ss. FL
Alle7oýwn, PA
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CIRCUIT 0 SHIELD o
ST -27.N and 59N
LXndervoltage and
Overvoltage Relay.

Sepemb•er 1995
Supersedes Desctivpte Buetin 41 -233.
page 3. dated September 19•90 -
Male o: E, D,. C/41 -2008

High Accuracy,

Single-Phase Undervoltage Relays _ -

Vcfhg. __,_______ 0•d Mtn• VCe,•,l

.5ZtIo 1H ~i~ C •I of,, .- Caoee0den VI~r•b1
2714 15 W10V 6G1O efifft Ot1 sec 70.9m 2-C 16021U4 4Slt2SVdc .4.11117S
see S(M80 1kq o 'mwUdV 41M~OS

• 1 220 Vdr 41T6aT2S
..... 250 W 41 ITO

110 sec. 4a/125 Vda 411T•in4
4&110 Vdc 411T4105
220 Vdc 411T4125;

• . _. - • - - 250 Vdc 41IT415S

0j. Iec. 3060% 4&125 Vdc 4117027T.
48&110 WO 411T6205

220 - . .v 411rr22

200 Ve -4117025

1-10w, 48112$• Wv 41IT47
48.- OVC 411T4205
220 Vd 41 I1T4225

. -4250. :VdC 4;174250
--- . 4,12s .& 411TOV7

48l 1w wt 411T0205

2M VdW 4117022

" "" _______ " " " - 250Wek 4117r025

70-99% 481125 Vd4 411TO176

Od w 48&110 V &- 41U 105
220 Vda 41170125
?SO Vos 411T0155

70-126V 48125 vdc 4117o57

4&U0Wetk 411T030
220 Vda 411U0325
250 V&1 41170355

Single-Fhasei Overvoltage Relays'
5951 180V 100-16011 OMglnh 0.1-1 see. 70-99% 2-C 16021 IN 46M15 VdC 41IM$75

NO I 4EY1tO Vda 4111rj6105
no0 Vdo 411 U6125

______2M Vdc. 41 WSIss
48112$ V.0 4.47S,

4WI110V*1 411U4105
- 20VhS 411U412

_________250 Wea 411U"455
Inst 481125 V&d 4111317

4M110 Weo 41113010
220W Vd 11iU0125

81 Foro herconfUcJ vwt"" ame tacI fleest ASS
Rgpceor~abve.



Dsczdatve Buftitin
4-1-239S

Page 4

31An 1 *"'pup

Nate t. Add su(fix -- HF to catalog number for
harmonic filter module. Harmonlctfter
not available on Instantaneous Type
27N relays,

To pbace an order, or for ftwifter Information,
contact thle neatest ASS. Aeprosepttwe

InternalConnection Diagram

Note: Refer to |rItnJsrion Book IB 7,4.1.7-7 tor contact
logic data.
Instiuction Book avagabte upon request

160211HNSfring•ePaeVoltage Relays •:

Orawout Test CAse

Os7 0605 4 $ý3 0O2f

018 15s 14 W1 :12 T11 I I 9
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ABB Power T&D Company Inc.
Relay OMsion
4300 Coral Ridge Odve
Coral S-4n FE 33065
954-752-6700

ASB Power T&D Company Inc.
Relay Oivson
7036 Snowdrift Road, Suite 2
Aflentowmr PA 18106
610-395-7333

September 1995
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1B 7.4.1.7-7
Issue 0

I N STRUCe IONtg S

...... Single Pha~se Voltage Relays
................... ---- -----.. ... ......... .. .-- - - - --. ---- ' - -.. ....------- --...... .

Type 27N

Type 59N

HIGH ACCURACY UNtERVOLTAGE RELAY

HIGH ACCURACY OVERVOLTAGE RELAY
I

Type 27N

Type 27N

Type 59N

Type 59N

Catalog Series 211T

Catalog Series 411T

Catalog Series 211U

Catalog Series 411U

Standard Case

Test Case

Standard Case

Test Case

I

r ...
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Page 5

SPECI FCATIONS

Input.Circuit: Rating: t.yoe 27N lov maximum contin Calculation FEX-002(
type 59N 160Y maximum COnti uous.

SHEE R
surden: less than 0.5 VA. at 120 vac. SUB_ Attachm
Frequency: 50100 Hz. ~BY Page 22 o

Taps: available models * include : us' 110
Type 27N: pickup-- 60, 70, 8

70, 80, 9, 1t-&.Vi7}, 120 volts,
dropout- 60, 70, 80, 90, 9.9 perCent of pickup.

30, 40, 50. 60 per-cent of pickup.

Type 59N: pickup -- 100, 110, 120, 130, 140, 150 vo-ts.
- dropout- 60, 70. 80, 90, 99 percent of pickup.

See Time-Voltage characteristic curves that follow.
Instan.taneous models: 3 cycles or less.

Reset Time: 27N: less than 2 cycles; 59k: less than 3 cyCles.
(Type 21N reset-s when input. voltage goes above pickup setting..)
(Type 59N resets when input, voltage. goes' below dropo-ut setting..)

)4-00
ev. 0
ent S
f219

Operating Time:

Output Circuit: Each contact
0. 120 vac

20 amps..
3 amps.

2 amps.

6 125 vdc
30 amps,.

S amps.
I amp.

0.3 amp.

0 250 vdc
30 amps.

5 amps.
0.3 amp.
O. amp.

tripping duQty.
continuous.
break, resistive.
break, inductive.

Operating Temperature Range. "30 to +70 deg.. C.

Control Power: Models available for
48/12S vcc 0 0.05: A max..
48/110 vac • 0.5 A max.

220 vdC 0 0.05 A max.
250 vdc 0 0.05 A max.

48
1 10
I 2s
220
250

Allowable variation:
vdc nominal 38- 58
vdc. . 88-125
vdc 100-140
vdc , 176-246
vdc 200-260

vdc
vdc
vdc
vdc
vdc

Tolerances: (without harmonic filter-opt.ion.,- after'Ao minute war:m-up)

Pickup and dropout settings with respect to printed dial markings
(factory calibration) =" - 2%.-

Pickup and dropout settings, repeatability at constant temperature
and constant Control voltage 04+f-- 0.1%. (see note below)

Pickup and dropout settings- repeatability over "allowable" dc control
power range,: /- 0.1%.- (see note below)

Pickup and dropout Settings, repeatabtility over temperature range:
-20 to ÷SS 0

C -/- 0.4% -20 to +-fOoC +/-0O7%
0 to +40O1C .- 1- 0.2%.- (see note below)

Note: the three tolerances shown, hould be considered independent and

may be cumulative. Tolerances assume pure sine wave input signal.

Time Delay: Instantaneous models: 3 cycles or less.
Definite time models: +/- 10 percent or 1/-20 millisecs.

whichever is grea.•r•.

Harmonic Filter:
(opt ional)

All ratings are the same except: I
Pickup and dropout settings, reoeatability over temperature range:

0 to +55 0 C +[- 0.75% -20 to +700C +/-1.Sx
+10 to +40 0

C +/- 0.40%

Dielectric Strength: 2000 vac. 50/60 HZ., 60 seconds, all circuits to ground.

Seismic Capability: More than 6g ZPA biaxial broadband multifrequency vibration
without damage or malfunction. (ANSI C37.98-1918)
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ic; Ol."yCes. 2-50 Volts Maximum

""= I NýO C_" I.I= UP5os

Univedl Contact
2 

2 
2 

8l=O2f 5 #18.00
• a a'oa.ls 217.000 2 1,8844 2 .00

a .S BFDItS 27.00S. FI 41 S0 1537.00)
6 6 6 FD84S 31-00

fixed Contact
2 2 0 F02Qs 1700

1 1 SF011 I 17.00
0 2 BOQ.S 17.00

3: 3 0 TF3S -119
2 1 SF0215 14-00

1 2 SFD035 18.00

4 4 0 OF040S 2.0
3 1 BFD3IS 210
2 2 uUsle hmial21po~o
1 3 SF012 21.04
o 4 SF0521.04

6 6 0 .11080
5 1 61`05.1$2 .0
4 1 6'0.42S I 21wd0

S use %ICw s*3 0010
2 e SFD2 22.GG
00 8105 23.0a

a 0 SF00 27.00

6 2 0110125 27.dO
S 3 8110525 27.00

4 4 useUnfe~el 4pol

Qrdriqg, Information
order by catalog cnombe
-Oeviros iiswe tiav'e 1.20 volt Do calls. lFoe
.240 vtVSIlc'coil. substitute the letter T for
the leitte n the catalog nme.epace-
merit Coll s ate liuted on pagje Is'

Dhu1n*4iootý. lc

A=s dkfsiomr wre appcrove4

O1 Diaeter Mountinq Hoies

(C .scrsptllon
-.i Type BFD is a Dc operated relay. aiva-
able in any comfinatin of no-rmally open
and nomfalty ctoftd poles, from two to 1.2
vith a maximum of 1.Z normally open or
eight uormally Clbsedd. A •tough the base
plate i integralwith e mgnm itis exactly
vile Same size as .1ho base -ploto eo ail othet
8F rel--s. Alt panel drillings are the same for
eithe Ac or Oc.aelas.

Do Aatirvgaý
inductive Loads

Two polesin series: 2.2 a• s at 125 volts,.
1.1 amps at 250 volts.

10 10 0
8 27

6 4
5 5
4 6
2 8Z

12 0
8 4
7 5
6 L
5 7
4 0

6P7S I21.0

58028S 310

eMUS1 3&,00

Single pole 1.1 amps at 125 volts, .5 at 12
250 volts,

Resis•iva Loads
Single pole- 3 wmps at 125 volts, 1.5 amps
at 250 you-tA m.i

AIAP FAt
Pick-up time: 25 to 40 milliseconds. depend- cost-o
ing on contact artrangement. . Tiradanm

A'Pole 4 A_8 ftl A02Pole5a

NEMA 1 Enclosure
"a0.0 of Fol 0t +&eA'

Elated ame eeitable with 4utaltalbs for
'TOW ftsh-On termhul at no erA"

leby cf.escrlptlon.
kc of AM? lrsctxrponted.

12 6-Y.

Drop-out tirne: 15 to 25 mittizeconds, de- Enclosures
Pending 00 corntact arrarigement. Oaaizlar Nuei"

Pisc
iFist

Coil power 12 watts, 250 volts maximum.
4- 4 Polo

10W12 Pold
603CS73GOI S1.00
603CS73G02 .5.00

02 Catatoo nuffeis Su-ed ace for 120 volts Oc. For
246 osttr zee Ordairig Isferwrsson.

-/•• +

Ptices effeceivnt May 20. ISG4& suhiecg to caNge
wuhaut CIAke
0tsceux -Symbol C.10
Ss44ift Policy 7000
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Industrial Control Relays
Ac and Dc

Type BF0 Relay, 250 Volts Dc.
Fixed and Universal Contacts
Rpway Replacement Parts)

Replacement Parts
List Prices
operating Coils. Types. BF, ST Ac-

12%.
6 0

yd 240. 60 C rtc
1 14X Soy 220. sor

Operating Coils, Type AF Ac
Volts cytle

Price7tolo Peto

a to 1 Pake Retnwar nd 0f leazy or Tnruwe
SO5t07700 WSC*277G02 I s5.0
on Delay BT Timer
s06c077Go: 6Osco-nGo4 I SAG

Operatin "Ils. Types DF. 71 C
Vvltm cycles StY4o Hnembar =

120 Dc 50"03==0 07
240 Dc SOX== 1 7.0

__7_ Ple wfh 2 C.

1211 0/OM 3%24C&$4006 314C866501 *7.00

2401120 60/50 3140554G12 214CBSSGOZ 7.00
440 60 3140834604 31f40535604 7.00

Oparatingq Coils, Type Z
A4,V0CtVcle {Ust

U
12
24
115/120
220

206596860
2046964002
2005346603
2066565604
2060065606

12
24

120

206556G07 46-0
2068968GO8 6A*0
206S86G05 SAN
20638610 5S"
. .°........ sin

Operating Coils. Type AM
Volt$ Cvrlcs Syn O

12G/I10 W)/50 14 9310
240/220 60/50om 1= 2
440 60 0 4
550 60 1406 93S

I 41r.s

)
Operating Coiilsý Type AR Ac
V111 Cydes, Listyl

fleplacereifl Contact Switch Unit
Types AM anid AMPD

Typ Stys List
- Numaber P4

Pf1625I ~r go0 $4-20

Replacement.Type 13T and Type STD

Rotays namC-10 Ls
don r-49 lema-J Number ti

&c I a anio Us

TV". UT AC 300 Volt maxiams
0A D6A I t i -g a r=0 26 35.6

off Dafi i JI i i wrcil: 835.50

Ty"pOT87 Dc 250 Volt Maximonw
on Seley I I III I I UrOC2S1 41450
onf Detard I t ~ I $11202251 41.SG

Renewal Pars Kit fot NI. NH F Relays
Style No. 1739 593. conjst% of complete
stalionsry anld m0ncnatsobl plus

S•M i hardw.: for 1P ony-
list price MZAC.E-1 discoUn. (For E-1
discount see Reftewal Parft Seltlig Policy
100 or qoiling Policy 7000)

12
24
48

120

20S
240
480
600

60
60
60
60

60
60
60
60

170C036G06 67.00
176=W0307 7.00
176CS630 7."
176C630t 70W

t17CS&SG0 70W
t15683G03 7.00
176C o004 7A0
176066360 7.00

)
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efibft p~OP~
Controls, Relays and Timers

Controls

Relays
Westinahouse

.lndustriai Control Relays

Type BF, 300 Volts AC, Fixed Contacts
Type BFD, 250 Volts, DcO Fixed Contacts

4: Tv pe BF and IFD relays are compact industrial control rWays ideally suited

for machine tool and similar applications where size is a factor. Type BF is
.AC-operated, 300 volts, maximum, and the BFD is DC-operated, 250 volts.
fixed contact relays are available in any combination:of NO and. NC from two
to twelve poles. The NO and NC contacts are electrically isolated and both
can be used without regard to polarity.

BF and BFD relays have captive clamp terminals fully accessible from the
front, a molded coil with low operating temperature, and silver alloy contacts

i suitable for low-voltage circuits. Overlap contacts are available,. All contacts
ifeature the exclusive knife-edge design which provides a "self-wiping" action

Son every closure. -

• Application Data
8 BF Relay Electrical Ratings - If a. different coil vi
AC Rating - NEMA A300 • suffix letter from t

Maximum Current.(Amps) Maximum VA substitute it for th•
.Volts Cont. Make Break Make - Break CiVta. b
-0 10 60 6 7200 720 Coi. Voltage Tabi

0. 10 3co00s0 10 30 3 7200 720 Volts Hz

Type BF

t

Hp Ratings (UL-recognized)
.- Ar, Volts

Phlase 115 "230"

DC Rating - NEMA P300
Maximum Cuuexit (Ampsl

Volts Cont. Make Break
125 5-0 1.1 1.1

'.250 5.0 0.55 0.55

AC
12 60
24 60
48 60

110 60
208 60
240/220 60/50
440 60.-

oltage is required, select the catalog
he Coil Voltage Table below and.' I
e last letter in the catalog number..
e

RF SD Cails
Catalog Volts catalog

Suffix DC Suffix
H 6 C
1 12 D
J 24. L
V 48 M
K 95 B
G 130 U
C 240. T

Maximum .VA
Make or Break

138
138

Coil Power Requirements
* AC: 72 VA open. 12 VA closed

-'DC: 12 watts, 250 volts max.

Resistive Rating

2 50-volts DC: 1.5 amps

PiWes Subject to change without notice

Calculation FEX-00204-00
Rev. 0

Attachment S
Page 25 of 219
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Controls, Relays and Timers4Controls
Relays
Westinghouse

p

I,

UP. 300 Vl CRly W00 Volt DC OReays120I Vol DC Coil -.. ~Contact.
No. rLoo NoC..ofPofes WForm A) (FormBl ~SO Mfr. , i Wc0 kW.-10

St~c1f.Catlog No. List Ead, Stock No.
2 2

1

0

3 3

2
1

0
4 4

• 3

2

6 6
5

4

3

2
0
a8 8

7
6

4

0
10 10

8

6
5

4
12 12

8

7

6

5

4

2
0
I

2
3
0-
1

2
3
4
0

2
3
4
6
0

2
3

4
8

0

2

4

5
6
0

4
5
6

7
8

78-6678-27016
78-6•-78-26848
7S-6678-26743
78-6677827268
73-67s-27058
78-6678-26911

7846678-13920
78-M678-27457
78-M678-27310
78-6678-17303
78-W878-26=8
78-6678-26808
78-,678-2779;3
78-8673.27688
78-6678-2748

78-6678-27373

78-6678-26828
78-6678-28045
78.6678-27940
7S.6678-27835
78"6678-27730
78-6678-17328
78-6678-2683
78-6670-28108
78-6678-28066
78-6678-27877.
78-6578-27751
78-6678-27604
78-6678-28129
78-.667828087
78-6678-2824
716678-27898
78-667$-27770
78-6678-227646

8F20F $72.00 $58,18
aFIIF 72M00 58.18
EF02F 72 0O 58-18
BF30F 84.00 67.87
BF21F 84.00 67.87
BFI2F 84.00 67.87
Br!03F 84.00 67.87
BF40F 96,00 77.57
BF31F 96.00 T7.57
BF22F 84.00 67.,87
8F13F 96.00 7757
8F04F 96.00 77.57
BF60F 108.00 8726
BF51F 10800 8"7.26
SF42F 108,00 87.26
BF33F 96.00 77.57
8124F 108,00. 87.26
BFO6F 108.00 87.26
8F8OF 132100 106.66
BM71F 132.00 10666
8F62F 132,00 106.66
BF53F 132.00 106.66
SF44F 108.00 37,26
BFO8F 132.00 106.66
BFIOOF 156.00 126.05
Uk'2F 156.00 126.05
8F64F 13200 106,66
UFS5F 137.00 106.466
BF46F 15.00 126.05
8F120F 180.00 145.44
BF84F 156.00 126.05
8F75F 180.00 145.44
8F66F 156.0. 126.05
BF57F 180.00 145.44
BF48F 180.00 145-44

78-6678-28528
78-6678-28645

78"6678-39360

'=8-6673-28591

78-6678-28646
7"6678-28549
78-6678-28521

78-667&.26607
78-6678-28570

789678.28635

70-6678-28634
78-6678-28633
78"67"E28612

78-667-28621

78-6678-28636

78-6W78-28628

Cntalog No. List eac!
BFD20S S102.00 $82.42
BFDI1S 102,00 82.42.

BFD30S 114-.00 921 '

BFD40S 126.00 101.81-1
BFD31S 126.00 10t.81"i

BFD22S 11400 92.1111
BF013S 126.00 10t1.6'i

BFD42S 138.00. .
8FD33S 12600

BFD8OS 162.00 130W

8F062S 162,00 130.
8F053S 162.00 730.90
SF0448 138.00 11.50•,

BFS55S 162.00 1

BFD84S- 186.00 50.29

8F066S 186.00 150.29

{,
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Westingouse Energy Systems
Efectric Corporation ~~~*L5

IPP-98-51 0
NSD-SAE-ESI-98-03 I
Jauary 23, 1998

Mr. Patrick M Duggan
Coweoldated Edison Company
YxidianPoint Unit 2
Broadway and Blealkey Avenues
Buchanan, New York- 10511

Cansolwida Edison Company of New Yort. Inc.
IndiantiUnitO 2

BFD RELAYS - PICKLp VOLTAGE

De=r Nr. Du.an,

In response to a requen repgarding the above subject,'th, following informaTioa is provided.

Per iNEMA standar, die mini•. nu pickup voltage fobr RFD Treav is 80% off dr rated voltage of 120 VDC or 96
VDC. Ea other words, the relays are e cted to pick up and rem-ain picked up at 96 VDC but not neccssarily at
voltagps below tibs level.,

In actual application, the minwm pickup voltage is likely to: vary from relay w. relay based on number of contacts,
con•tmct configuratioa (NO/NC) and manufacturing variances howtvr, only the above specification should be
relied upon.

As noted previously, ih, BFDrelay is a cannenl•..oduct now maeuiatue by Cutler-lan.mer. For aetP-..
related applications, Westinghouse NSD-R/IS provie only NBFD relays that bave been verificd to W= ths
requirenent

Please let me know if you have any quesitions or comments. imay be reached at (4i2)374-4459.

( - ... ...... .. . - ...Sincerely,
~7.Z4- --27 Y-_3c7 3  ~y 4  t -

Calculation FEX-00204-00 Engineering Services integration
Rev., 0
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westingtiouse.
Elettrii Corporatirin

Energy Syslems "UC163f sevem~ ~in
8ax 5
Piifrnorn P ensirjvzm 5 M G355

rPP-98-504
NSD--SAE-ESI-98-012

January 9, 1998

Mr. Pat-ick M_ Du~ctan
Consolidated Edison Company
Indian Point Urit 2
Broadway and BItakdey Av•emues

u-ch-,an New York 10511

Consohiidted Edison Company of New Yoric, Tnc.
Indian Point Urit 2
BFD RELAYS

Dear Pat, -

In response to a request regarling the above subject, the followving ifoonarion is provided;

It is cor-flmed- tha BFD relays manufactxred by Westinghouse were designed to confomi, to the
rcquirements of NEMA Standard ICS 2-2 1:2A41 which specifies that the relay wifl drop out between 80%
of rated voftnge and i0% of rated voltage. For the BFD66S relay, t'As translates inftoI a drop out range of
between 1.2.0 VDC arid 96 VDC-for this 320 VDC rated coi,

The NE-MA standard for maximwun voltage of.i 10% of rated also applies to the BFD line In the case of
the BTD66S, this is 132 VDC..

Note that the BED relay is a commercial product now mnanuictured by Cutler-Harmmer.. Only :NBFD
relays purchased fiom Westinghouse.NSD-RRS as safery.related items have been verified to meet these
snecricadions as part of the commercial dedication process.

Calculation FEX-00204-00
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Sincerel•' ..

g HoldeArbaum"
Senior Engineer



f Westinghouse Electric Corp.
Commercial Operations DMsion
Pittsburgh, Pennsylvania 15220

'~Z~Ct{\ (
fl~laflation

General Description

NBFD65NR - Style 9084A70G01

11 e, 125V DE Nuclear Control Belay
Class I E Qualified--Nuclear Safety Related

Mechanical.Specifications"
Pole cor&gumtion s NO.and 5 NC. 10 amp CorUa (I NO conrac

ou"Same as Weslihnrs N13FD rela famay
Reduced Heafing Dual co4 design.re";es cO heafing under

continuous ;peatdg condsafir
Reduced Cod Burden Dual col desg m opereaing.o load
ouaiified Lie 20 years i ml powsystemenalrornets
seesýiG. Im. proved seismic perorcmance

(re~atef *i Z0 ZPA)
Conotaz Life 100,000 operagons! AC loads

15,000 operatia - boloas.
Contact Teminals t itabla fo r", terminatin

Environment

Electrical Specifications
ir mum operatkngVoltage 100VOC

MaxiknruOPerating VoKGe 14S VWC (con00inuos for 4 to 6 hours)
Average Op-ating Voltage 125 VDC:(rated voltage)
Drop Out Voltage G(.eaterfan i.2.s vOC
Pick Up To*e Less tan 50 iAll-seconds

rop(O,~t ''ime 'Less C an20.rnilll-seconds
Coa Burden Lesstoan 9watts
Cont Rating. 16A tera rating

NEoM A300-7200 VA rnaked VA break
@120 voc

NbMA P300-1I amp makelbreak

Applicable Standards~
Opergng Temperature
Operatg Rdelatv 14ukray

asoiskzatty aualified

40 Degrees F b 130 Degrees F
40% to 95%
Greater ithan 2-0 ZPA

NEMA IOS 2-212
IEEE323-1974'
IEM 344 -1975

'-4
r4
I

0

LL

t=.
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,,• ti ouS8 . ... . •Energy sp ems .. . .... ... • .. .. " -
Electric Corporatian-

"PP-98-510•- ! .. . -"NSD-SAE-ESI-98-03t1

.anualy 23. 199.

Mr. Patrick.N Duan:..
Cosolidated Edson Company
LUFa Point Unit 2
Broadway and BMwey Avowes
.Bu~haaý New York 10511

Conselidated Edison Company of New Yorki, bc.
ladian Point Unit 2

1BFD RELAYS - PIcKUP VOLTAGE

Dcar mr. Duggao,

it r=sp•n• -to a request. regading the 2hbove surbhec. the f-olowuit ittfomaion is prvied.

Per NEMA stand• 4 the mbmm pi•-ip voltago.for BFD) relys is 80% of the rated 'vftzge of 120 VDC or 96
VOC. lh odhr words, the relays am - evoctd to pick up andt r a pid•cd•p at 96 VDC but not ncccssa'ily at
voltages below this level.

In actual application, the minimum pickup voltage is likely to vary from relay to relay basod on number of contacts,
onact configuration (NO/NC) and manufacturing variauncs; howemr, only the above specification should be

relied upon.

As nmo previodly, th6 BFD rlay is a tcomercial product now tnanuf kcturA by Cutler-Hanwe. For saf°ty
related applicazions. Westighouse N$O-RIRS provides only NBFD relays; that have beenave-rified to mect this
rnquinement.

Please !et rme kriow if you havc any questions or comments. I may be tadi at(4l2)374-4459.

11o T~ibauln
dfatkk .. ~ ..... ...........
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*.-iL4.-4 *S "K ~ 7: Z- 7"

Box355
Pirmttsr.lPzvs~~~~5.~.

WestinIoduse
Eleddei Carpoation

Energy SysteM$

(

PF-9.8-504 :
NSD-SAE-ESI-98-012
January 9, 1998

Mr. Patrick M., uo-an
Consolidated Edison Company
indian Point Unit 2:
Broadway and Blmatiey Avenues
Buchanan. New York 1051

Coasolidated Edison Company of New. York, Inc.
n- nPoint.Unit 21

BFD RELAYS

In response to a reuest regarding the abovesubject, the following informaTiori is proided_

t 'is" confiriied that BED relays manufactured by Westi!nhouse were designed to conform to the
requirementz.of NEMA Stan d ICS 2-212I4 which specifies that he relay will drop out between 80%
of ratd. votage adl 0%of ratedvaoltage. For the BFD66S relay, this translates into a drop out range of

between 12.0 VDC and 96 VDC for this 120 VDC rated coil.

The NE sA Standard for maximu m.voltage.of 1 t0%.of rated also applies to the BFD Iune. In the case of
the BFD66S, thisý is 13 2 VDC.

Note %hat the BFD relay is a commercial product now manufactured by Cutler-Harnmer. Only NBFD
relays: purchased frbrn Westinghouse NSD-RRS as safety related items have been verified to meet these
specifications as part of the commercial dedication process.
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{

* Mounting

M*4ld flav.
Withou Covar,

AI9
(~$.~z'3)

hMofrled saes with Cover
ProjectionmNountlsti

Application
Type MG-6 relays Ore for use in pmtectie-
relaying or inkustrial control app ieatons
whmere. emeetftf independent. muttiple
Contats arm required.
They haves.x conactcircuits. each- capaba
of catying 12 ampe recontiuously or 30.
ameofs for one trume. The stonary.
contact$ are readily reversible, providing
make or break contact ercuIts: ax required.

Relays are. azakabrl "Wih either a ="l-rame
aawture (which rsats when thi operating

cog is deeegzcý ort wiA a fatch-ype
riechanim Whic h bds the amatnue in
closed position until the latch is tripped
electrically or by hand.

- In some MG-6 aql•cSTjonS it s desirable
to h.ve the operating andfor reset coils de-

*energixed automautically as. soon - ti lb
paty -lofqnred its functior uno. *uc a~h

is required, tzie operating coil circuit is
interrupted by an addificn cutofl contact
contained in the relay. This coanta is
closed 4wmien tire refalf inasturie I open or
unlatchae,. It opes when the armaure is
closed. The reset col circtit carn be inter-
rmined by connecting me reset cot through
one of the nomually pet contacts of the
relay.

Construction .................... 3

Contact Arrangements ............. 3

. ortact. Ratings .................. 4

Operating Trte .................. 4

Reduced Operating T•me ............ 4

POsitnie Target Indication .......... 4

Sheet Metal Enclosure ............. ..4

Electrical Qrac cs ............ 5

Coi Ratings ..................... S

Internal Waring ................... 6 &1

APPENDIX 8
PAGE 70 OF 78
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Fig- ll

flerC-noti
'11,

&lolded Uzase vvit C*V~qI

•: ' fig. 3

MaTded Rst, -withOUt COcvr
Projecgin rvlo ntfing. Fran Connected

Slextai.1iieOrPoolQ ona

Flioimiz rttan.3 #1 .'e'ti is 4clueJId tW a
PUFSh 1rod 10"Ied 0,1011.1 Atthe bollOWof~
110th SS

Stationrx~y crtmacts,

q4;n nun- an .Io,1aýnuy ind-odo~nt
* fey 4,0 't.vd or Pw silva, 4nd crm
casily ieetzble.

()Movig Cantaccts

Als. meade of sivr They a,. roUntad o0.
CoIIantac a- twhh 0Otba.i03 Adolot,a cat,.

ý_. -. ".tl4t .. e tit~ ravelseo
tf otV:g?1itletaninll 1crg-I and to-

vettsipq thceir posddowor,1:,e base) mo btoin
;-it opening opatialsn

Ac Opnt&Asd. Relay.%: AC oPdetod relay*
*an have any w.4 all srhn-ey covuact, 'a-
roted to proviso contact 1S'Anif (break,
Orsarncatify closed),ogpetien... ,
OP, Opeated RAl.Sy; 0. Weptard Telays,
avý,w Icoto *mw llha., tow, coptacits ea-
vetoed it Ionncai contact On.53e and travel
eae to be inainivined. All .i pontactt rcae be
itieettd if 4addlson't Onntettto P~ihg te-
sio U 044 ~O~by adiutaecnnc of We ictew
shoyn. in figusre 1. tolemace 6,

APPENDIX 0
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-------1 1.0Cf the -1111y, 1081 e

ent~to 'Pacify rintie ramo.I smOoableo

lbtta cgoltal( Contacts contact
(2) rnintoir thef~ dai-bl amvnt o f

Itn 111011 to siom t is Ceo f-od an aea

llsitsot Sv eia -- a. arrldamt;n o

spaciaf -break" c~notsec can be so
inctaeoed soriotleglnsfn. hoteeet.
'as.eo Ihe ollt.iotPcku pe valt'ge 01
,eta'.
Fgare S W.Sl.aac Eft% 14*3teon All (fcAn
zbte "pcial -ntale. beforeo bxtcai ccnIC

tM. ato..ing and .%tationany cotcs Op-eeto Col Cut*"o Coeteol
As sftotan in ftres I end 12. fvG-5 relays
cao be supplied Willi an addiiionaf acslithy

t)Moving Contact Spring AeseMbly =nap jaPto contac ýtich cell q10 (be relay
ctnsiss o 3 ushnl, pn, nd prig. opertaing cogl wtod111 tetttlslle C~Iusqs
Contots ~ ~ ~ ~ ~ ~ II S4i bahn.y.ad0143 hssAgction Contact it; also Provided

Guide$ Motion1 0110 t'toolttgn contact 81"" with a Smcall Pcetanent fllagnetyvtich mfact

Isaen ott solinguiohwe, end plotides a tlipan,
Lath Sene Adust"t fal break in tIne. operating C.4 i Cefal. vi~lh
Letof.wifwe ofr Adjataen

.~~.:/A Aistine,,Sc,ew'for *.-. .. if.izy iii ldd~hb by dpc.
.. ýru, Sprn -Tension 7 .' ctttae, to fthe oftee og coi!. The cutoff'

contact wtill firenittlib 0ltetatlog Coil currets
using upto (4 tinios totd do voltege 24.

(b tC.Oil fileadSslt act9,s can- be ?P!ated

CoeClool VO$lleee lee
MAI...8.(e..Jte.k

Contacts Iftota ret,!.
- #.~ tv-..
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Construction

OReset Push Rod

Provides for manual reset of the armature.
Extends through the cover of molded pro-
jection and serin-flush types-

Flexatest manual reset lever is actuated by a
push rod located outside; at the bottom of
the c•se. .,

. Stationary Contacms

Six in number, and electrically independent.
They ate mad,. of pure, silver, and are
easiy reve-sible.

k) Moving Contacts

Also made of silver. They attemouted ona a
contact arm --hich provides adeeuate wipe
action to assure noOSni contact between

Contact Arrangements
Standasd .. . .""

All MG-6 relays are shipped horn the fac-
Tory with SiK circuit closing contacts, unless
otherwise -specified-

Non-Standard + : :•:.

The stationary cont•cts are easily reversed
(by remov•ng thetr retaining screws and rem
versing their position on the base) to obtain
circuit opening operation.

Ac •e•-tf-ed Hletays. Ac operated relays
can have SOy o afl stationary contacts re-
versed to provide contact opening (1"ýeakl
ar normally dosed) operation.

Dc Operated Relays: Dc operated relays
cafnot have moae than four contacts re-
versed. it normal contact pressure and travel
are to be maintained- All six contacts can be
reversed if additional armature spring ten-
sion is applied by adjustment of the screw
shown inn floure 1, reference 6..

Special "Make-Before-.reak'"
Arrangement

. MG-6 contacts can also be arranged So
one of more contacts close efoae the ot
ope, on the Same relay. •

Such arraAgemenrts necessitate a Sp.
armature assembly, and relays so old
must specKY the aumber of special -m,
before-break" contacts d9sired.

To maintain the desirable amount of at
lure spring tension, it is pferle to
these special contact arrangement to

(1) two special brak- contacts
(2) five special -make- contacts

The total number of conact on the a
is limited to six. Irrcreased anstaure zM
tlension is reqluired if the above arringer.
limits are exceeded (a maximum of t.
special -break" contacts can be used).
increased spring tension, however.
creases therminimrum pickup voltage of
relay. .

Figure 5 illustrates the location of the as
able special "make-before.break- conu

+.,

the moving and stationary contacts.. Operating Colt Cutoff Contact•

As shown in figures 1 and 12, MG-6 relays
S " can be supplied with an additional auxiliary

Moving Contact Spring Assembly sta•p a<ctioO cotact which curs off the reay

operating Coil when the armature closes.Consist% of a bushing, pin, and spring. This spap action contact is also provided
Guides motion of the moving contact arm. with a sail pemanent magnet wvich at

- as an es atm gsih and provwides a dlean,
atch Screwy Adjustment fast break in the operati'ng coil circuit with(~) atchScre Adjstmet mrirms Of arig_

-0 with tlb amangeprepL faster telity o~piration.

Ararr prn-Tension vli 36i tOe riaraýocoiL Te cutioffS . - , :, . - - c.interrupt operrting coil current
.- using up to -4 limes rated dc v.ltag.e. 24.

Reset Coil -volt and 48-volt dc ratings can- be operated
._ar- , + o ' im e-• e nt du tf i 'y .'+ m + o f c ol •al p a -t o Vi ni& t e to ý . Wo.0 oo F +

- _& tr• it.te c itips a latch to res et the .
aninatirre.

0-6- ~tn, ime, ofs ,el.. w~itn ,-all A-,rr

UA

-- Contact al'adons toý

- ce"Met lerors W-~t

fig. S

t 12 13 14

-( • operating Coil
(ConTinuously Rated)

-.c4Ocaci withovrrotg -applied; Is as'
follow-V

Meraowf Varee in Tin.. faqvit"ine to
0C Vokag. Appie CO"r SM~ke& cacret
TO oveaging Gas (60 Hensr 8stoi

Seelat -MAsk.- ftdde

____ !: I
Location of Optional , -Operating Coil Cutoff Cont-act

SExternal W•irng Connections

For molded base without cover only.

1
2

34

U. Crydes

I1.5 cerde

soecdar Sr1'aak thsiask

A A ~

6aa ~le= If two s lal -make-aef
b-reaW conta cts are aegsaied. t2M Itairs 9
sec~ts are at poddtons C and 0. and the b
contacts at A and B.

i!
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Contact Ratings
Close and Carry

Each of the 'Six relay contactS will carry 12
amperes continuously. and will close and
carry 30 amperes for one minute.

Interrupting Ability
(Noi--Inductive)
Cenuot Clievit I I uotmnq R~t~ng--
Voltage Ii A.Spcet

D, 60 fcrtZ Sirgkl Two.Seiies
Contact Contacts

12 30 30-
24 s15 30
32 10 20

Reduced Operating Time
1. Intermittent Duty
If faster operating time is required and inter-
mitzent application of energy is permissible.
the MG-6 operating coil can be energized
in either of the two following ways;

(a) Two times fated ac voltage yields I
cycle operating time. The Coil will safe-

Tiio Ckcijt Vofaaqce Oerirng Coil Ra*;€.
Volks Os Vott O%;

ly .ilthstand this voltage lotr over 2minutes on 60 Hersz.

(b) Five times rated dc voltage yields
slightly over 1 cycle operating time it

there is not more than 1 circuit opeping

contact on the relay. The coil will with.
suarnd this voltage for I minute.

Cufenie in Coiretimec
Coil. AeOOS OC

tRca MnelAdtT*4Vet
I srOvi Anrwi Dce

230

460
57s

a-
3
t

30
20

"i 5:-
10,

6
2

30
30

30
20

24 f 6 5.0- o.0
32 6 6.7 .
As . 2 2.5 2

12S 1.702
"2s 0.8 0.2

2. Continuous Duty -up time) of the resistor-c611 circuit results

If faster operating time and continuous duty in an operating time of about 2 cycfles., 10%

are required on dc applications. a low volt- of the control - circuit., voltage is applied

age coil with a series dropping resistor is across the coil and 90% across the resistor,

used. The reduced inductance (flux build-

Trip Ckmit VolLtt.g O perting Coi Ralting. JSeries 8a4itorio
vot oIU Volt oc, waits J " S s

Operating Time: 60 Hertz Base, 1 I 1 m I ? 1 so

Standard MG-6 operating time values are: 250 2" 710 72.7

Pickup;D 0 see Figure 9 for o, wnencs.

5 cycles (83 ms.) at dc rating Because of the low ac impedance of the it is not advantageous to use a resistor in

2 cycles (33 ms.) at ac rating MG76 relay wvith the armature open. as series with an ac coil of less thtan rated line
-compared to the closed gap impedance, voltage to obtain reduced operating time-

Dropout or Resetl)
1.5 cycles (24 ms,) at dc rating - Positive Target Indication

-7., .2 ycls(2nS.) atac ing B Because .MG-6 relays with rated control The table below indicates ratings of resistors
" .i. '". • . ,at~ .i: rc. . " " "rcu4 voltage coiti may d~aw in..uficierit used with a Z24-volt MG-. opearting coil..

S ufficient trip circuit curaret so assure pose- " II,-/ M;• -C" v target indication"._

. . . . ... •-"._.-.-- "- ." ,.:"!. ..... 1:- :"-:....- -. -. . -.. r- a..a.aet•.•, .•'.,:- . ):

-Voeaq. Acting. i Pro ,,e ltti. Ot-,e wales S-es l W MG.

iolis dir.bl toU %;Se loe raed coilVkhI e --. _, .-a, serie reitr (se fiueS I- draw'.

-- 1 ta3or gt en- I-o.

250 24 102 300 71 834 .32

0 S4* figures 8 and 9 (fo dctenotsit..

Sheet Metal Enclosure (NEMA 1)
For front Connected Relays V~ithout Cover
Figure 7 illustrates NFMA I sheet metal
cabinet (sLyle number 1164 7612 in which a
sitngle unit.. open-XYPe MG-S~ rely, either Seff-
ireet or electric and hand reset cast be
mounined. The cabinet has a black enamel
finish, and has 16" and X` knockouts for
cona"ition0 of external rteirtag.

Hardware foe mnouting the relay in the cab-
inet is supplied with the lclay.

See Figure 15 for dimensions.

Fla. 7
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Desczotoive Bulletin
41-750B

Page 5 A-tt~ ?5
C, • ,p

Electrical Characteristics
Pickup Ratio

Relays will pickup at 80% of. rating -(both
ac and dc).

Dropout Ratio , Z

Dc relays wilB not dropout above 30% of
rating,

Ac relays will not dropout above 50%.of
rating.,

Coil Ratings ,

Operating Coil
Continuous: 110% of rated voltage
1 Minute on Dc- 500% of rated voltage
1.0 Minutes on Dc: 200% of rated voltage
2 Minutes on Ac: 200% of rated voltage

Reset Coil
5 Minute: 100% of rating

Coil Resistance (at 25,Ci I =IC
Roliirs

ý% I
otm.'atif~ Cq t

Ohms Closed

7 lImpecance

tt.sat Coil

= $

2 amps do
3 amps do-
4 vosin <o
$ amps do -

6 volts do
12 vot do
24 vitts do

-32v~lta do

48 volts; do:
&L5, atts do
125 volts do
2,50 volxs do

I1.$ volts. 60 hertz
2oe volts. 60 hestz
230 volts.. 60 he1
460 vOts..60 hertz
575 voots, 60 hertz
1 15 Volta, 50 hertz
230 volts- 50 hertz
460 volts- SO hertz
5.75 volls, So hertz

46
1.0

.4
.24.. 15

4.8

75
132

31osao
5100

6200 -

19
67
75

305.
495,

26
105
465.
660

354
1160
1410
5680
6860

.63
2,12
85

13.9

34
56

222
890

91
322
364

5502.200
3550

Butden Data (at 25'C and Rated Voltage)
Htetuz ClosiedGap G, Oa.n Gap ....

: Wam Vatt -Am~e W AatL.s Vo(l= A-pCne,

Opearating 00l4

25

-d.1 12
1J3 at Wucold

23
31
37

I15.6.ýý
I17.4

_I97,6 wans coltd

53
7"
92

ne ~ 4 Sal.- .

- 6. d .; 4 6 582S 0I
Goo . 84 104.5
do 66 watts cold
" (0 l iard voltage is -1 1ý5 vqolt Op multtitse ttereot.

External Resistors (With Mounting Bracket)

g. 8T 3% Inch . Fig 9: % Inc-h

-!. , : ; '.-., .... -
77 -

96 112.8
68 watts cold

1*
11-41(M.-Iat M Cegt wltj

L1SiL __ -~

* ~o'iiW .=3ni~

.ILJ .
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Piwe 6

internal Wfiiig:"Fron~t View {A11 Relays with Reversible Contacts; Make or Brealc)

A-tf~Q

Molded Bast With or Without Covet.
R9. Iz SteffR45er

Efectirk and Hand Seset
Fig 1 i- Without Coil Cutoff Cwitact

St 6atica

M.Y Ba R
Tho

C-4 Vn.L.
T al t10f

P.RS&I C.4e

4C C*;Tncts

3_ A

4-0-1076
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( ~~page? A* ;

Intra Wirrg Fron ViwAll Relays s'.ith Reversible Contacts. Make or Brea .k), Continued

VF~lt.1t fT-ZZ Case
Fig. 13: S.4RA..1a Fig. 14: electric and Raned Re~.

IS IC J '2 l C B

S 8,t. 12.

t1e isI 
L 0 is 0

Tae... .lc. fA . iib

7. --t'ý Cant1

!Belil.-11

0~ Rev 0
Il Attahment,

F ____ ~ Pag 38 f021

0i _____0

LPPE-zX

ig T7 .AG 4O 5
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Oesceictve Sullertn
41-7S08

Page 8 Mt. ~9 9
Shipping Weights and Carton Dimensions

E~ent $T~2a (33 6- tI f~l

00-tst~c shz. Comme

9 13 1Z2Y22 (20 5) ,(33.0) -

Further Information

Prices; Price Lisz 41.020

Specifcat'.ons and Ordering
information - Tech.. Datai 41.020
Gimertsionsr FlexqesL DO 41- 075.

Othets. OR 4
1-075SA

Instructions. Oper ton and
Maintenance: IL 41-75-3.l
Renewal Parts:. RPO 41 -753AI
Orber Prolective Relays: Selector Gwj
41-000

F
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Westinghouse Electric Cowtoration
Fl-ay-Umtnmem niyision.
COCA Springs. FL 3306S
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Aiio-M- Switch Co.
always pioneering in the design and development of
solenoid operated valves - resulting ina line of solenoid
valves thatis recognized as the finest and most complete
anywhere in the world.
This catalog lists special designs of three and four-way
solenoid valves which are used primarily as pilot valves
for handling oil free instrument. air' in nuclear power
plants.
These valves are designed to meet the most stringent
environmental conditions encountered in nuclear power
generating applications andhave been qualified to meet
the specifications of the following IEEE Standards:

IEEE-323 - -IEEE Standard for Qualifying Cass 1E
Equipment for Nuclear Power Generating Stations-
IEEE-382 -- -IEEE Trial-Use Guide for Type Test of
Class 1 Electrical Valve Qoeratom for Nuclear Power
Generating Stations."

IEEE-344 -- IEEE Recommende Practices for Seis-
mic Qualification of Class- 1 E Equipment for Nuclear..
Power Generating Stations.-

ASCO assures these requirements by maintaining an
extensive In-House testing program which is supple-

T. TTT T,

0

mented by independent outside testing facilities.
Qualification Consists of subjecting each valve to the fol-
lowing tests as required by the above noted IEEE
Soecifizcions,

A. Thermal Aging
B. Radiation Agitig
C, Wear Aging
D Vibration Endurance
E Seismic Simulation
F. Design Basis Event

Loss-of-Coolant-Accident (LOCA)
Environmental Simulation

All Valves Are Supplied With The Following Special. Features:

1. Class H coil insulation. 4- Specially designed solenoid enclosures.
2. Elastomers (gaskets, o'ringsvdiscs) to to withstand Loss-of-Coolant-Accident

meet radiation and high temperature (LOCA) environment. -

degradation effects- 5. Modification to meet seismic loadings
3. Elimination of radiation and temperature

affected materials. 6. Last-Chance Coarse Filter.

INDEX PAGE
Engineering Information.. ..-............ . ......... 3 & 4

.3 Way Bulletins 206-380, 206-381, 206-832, - -. 5& .
208-448, 208-266, 210-036------ ------ .5&6
3 Way Bulletin NP 8316............ . ... .................... 7&8
3WayButlerinNP8320 ... 9&13 .wayB !eI~ n NP 8,320.. ...... ..... ....- ,.. 2. ..... .. ,..:...................9.. 410 F
3 Way Bulletin NP 8323, . . ............ . ....... ; .... ... .........-. ..... .12

3Way Bulletin NP 8323 12.:. ..... I.::. .... :..'
4Way BulletinNP 8344.. .. ,.. .... .. ;:. ... • .13 &14

Asco's Broad Range of Products ................. Inside Back Cover
Asco Manufacturing and,
Sales Organization ..... * ......... ................... Back Cover
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.. ........ . Engineering Information
SOLENOID VALVES

tj•

ASCO three and four-way solenoid,
valves, designed and manufactured
by the. Automatic Switch Company of
Florham Park,. New-Jersey, are weidely
used for pilot control of diaphiagm
and cylinder operated valves (and
other applications) used in nuclear
power Plants.

Selection of the proper valve for a
specific application is of paramount
importance. This engineering infor-
mation section: describes three and
four-way valve constructions, types o1
operation, and coil information.

I. Principle of operation
A solenoid valve is a combination of
two basic-functional units. (1) a sole--
noid (electromagnet) with its Plunger
(or core); (21 a Valve body contairning
an orifice in which a disc or plug. is

- positioned to stop or allow flow. The
valve is opened, or, co1*sed by move-
"mentof the magnetic plunger"(or core).
which is drawn'into the.solenoid When

•"the.coil is energized."- -

ASCO soienoid valves are of a pack,
less construction with an enclosed
solenoid mounted directlýy on.te'valve
body with thýsolenoid colre attaced
to the valve stem. The core is enclosed
and free to move in a. per'manently
sealped tube inside the solenoid coit.
This construction provides a compct,
le ak tight assembly. withfout the need

-of a stuffing box or sliding stern seat,

Dirrte Acting Valve
(Figs. 1%A and 1)B:

In adirect acting, fully automatic valve,
the solenoid core is mechanically con-
nected to the valve disc and directly
opens or closes the orifice, depend,-
ing upon whether the solenoid is ener-
gizec or Oe-energized. Operation is
not dependent uporn line pressure or
rate of flow, and valve: will operate
from zero PSI to its maximum rated
pressure.

If.. Types of Solenoid:Valves
Three-Way Solenoid Valves
(Pigs. 1Aand 18)
Three-way solenoid valves have three
Pipe. connections and two oriflces.(one

-' orifice is always open and one is al-
ways closed). These val ves are com-
monly Used to alternately apply
Pressure to and exhaust pressure from

f

a diaphragm valve or single acting
cylinder They also may be used to
select or divert flow.

Four-Way Solenoid Valves
(Figs. 2A and 21)

Foui-way solenoid valves are gener-
ally used to operate double acting
cylinders. These valveS have four pipe
connections .- one pressure. two cyl-.-
inder, and one exhaust

environmental conditions of IEEE Sid
382 LOCA (Loss of Coolant Accident1).
Solenoid enclosures are deep-drawn
steel equipped with a Y. threaded con--•duit~hub.,.-, '-"

The solenoid enclosure forms a mag-
netic path; therefore, do not remove
as this will affec, valve operation-
These enclosures meet the follow-

-ing NEMA solenoid enclosure
requirements:
Watertight Nema Type 4 and 4X. (gub-
rnersibleJNema Type 6:. also meets
Nerma Type 3.3S and 12.
Explosion-proof Nema Type TC and
7D) Watertight Nema 4 and 4X; also
meets Nema Type 3, 3S. 9E. 9F, 9G
anid 12.
IV. Solenoid Construbction
Internal parts in contact with the fluid
are made of non-nagrietic 300 and
magnetic 400 Series stainless steel
In AýC constructions only. the shading
coil is normally copper except silver is
used in stainless steel body valves..
Other materials ate. available when -
required., No shading coil Is used in0- v.•alves. -
The core tube in ASCO valves is of
305 stainlesssteel and formed bydeep -
drawing.•eliminating silver brazed or
welded joints otherwise necessary.

V. MaXlirnm OperatingPressure -Ditferential:•
(M.O.P.D. •
The maximum operating pressure dif-
ferential is. the maximum differential
pressure between the inlet and the
outletsides of the valve against which
the solenoid c•an safely operate the
valve. Thjis is areferred to as th.O PD.
This pressure may be much less than
the safe woiking pressure.

VI. Minimum Operating
Pressure .Differential --.

The minimum operating pressure dif-
ferential is the lowest operating
pressure differ.eptial required for de-
penoanie roper•iion. For three and
f~ur-way pilot valves, the minimum
operating pressure must be main-

to insure complete transfer from one
position to the other,
Note, Direct acting valves do not re-
.quire a minimumpressure.

Ill. Solenoid Enclosure
All valves listed in the catalog are sup-
plied with either watenight or com-
btnation explosion proof watertight
solenoid enclosures to withstand the:

3
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VIL Safe Working Pressure
Line or system working pressure to
which the valve may be safety sub-
jected. The proof pressure for ary
valve is five times the safe working
pressure.

Vili. Ambient Temperature
Limitations
Minimurn.AAmbient Temperature
Thie nominal lirnitation of 32"F is
advisable for any valve. The actual
minimum ambient temperature
permissible can be greatly affected
by both application and valve
construction.
Maximum. Ambient Temperature
The, nominal maximum ambient tem-
peratures listed- are based primarily
on test conditions used by Under-
writers' Laboratories, in determining
safe- limits for coil insulation. They are
determined under continuously ener-
gized conditions and with maximum
fluid temperatures existing in the
valve. In many applications, the speci-
fic conditions ,existing will permit use
at considerably higher ambient tem-
peratures, In addition, modifications
to standard constructions are also
available, which can extend the maxi-
mum ambient temperature limitation
to 160*F or more.. Consult Factory
with your specific needs.

IX. Solenoid Coils
ASCO valves listed in this catalog are
equipped witft contiduous. duty; Class
H coils, These canbe energized con-
tinuously without-danger of over heat-
ing or failure. Coils are provided with
two coil leads which can be connected
to any controlling device. For three-
phase power systems, the two leads
can be connected to any two of the
three phases. All coils are constructed

in accordance with Underwiters"
Laboratories, NEMA, AIEE, and other
industry standards. The coil insulation
system and temperature limitations
are Shown below
Coil OPerating

Voltage Ranges
All coils are designed for industrial
operating voltages and can be used
on the following voltage ranges:

Nom• i Bito Oi I
Voltage 0~opi~itf wiOIait 0 .640

rtorto su3tt &ooaio f

The current rating for the in-ush and
"holding- may be determined by Ovid-
ing thevoltage into the volt-amrp rating

AMPS volt-amp inrush
(INRUISHI voltage

AMPS - volt-amp holdma
(HOLDING) voltage

Valves supplied for D-C service have
no "Inrush- current, as in the case of.
A-C service.. The amp rating can ba
determined. by dividing the voltage
into the D-C watt rating.

24 22- 24 6
11012 Z4ZO ',

240 220-240 125
4Ott '4-45 4 2 50

All ASCO vajves are tested
at 1 u•..i nder the nominal v
at maximum operating pre
ferential. and are capable. f
for short pericds at i0.%
nominal voltage.. For wide
ranges than shown above,
coil or insulation system mus

Power Consumption
Power consumption of solen
may be determined from the
ASCO bulletins. For valve
service, the watt rating,
ampere "inrusl" and the vo
"h•ding" are.given.

The volt;-amp (VA)• inrush"i
momentairy surge of curre
occurs at the moment an A-C
is energized.

The. volt-amp (VA) "holdin
continuous rating after tr
"inrushK"

51Z 46 .M watts (0-C)I10.2-12,6 AMPS Votg2025voltage
90-t40 'Note: (-1) When a valve has been ener-

1S0-200 gized for a long period the solenoid
enclosure becomes. hot and cannot be
te uchtedby hand except for an instant,to operate and .his is a perfectly safe operating temn-

ottage and pe.rture. Any excessive heating will
ssuretdif- be indicated by the smoking and burn-vepratihge ing odor of the coil insulationover the . . .

.T voltage- (2) Valves for A-C service can be con-
different verted for use on other A-C voltages

St be used. simply by changing the coil; similarly.
D-C valves can be converted for other
0-C voltages. When converting from
A-C to D-C orviceversa. Consult ASCO

old valves forfinstructions.
rating in

aon A-0
the volt-
It-ampere X- "-"vý •

O the high 0.1 00-1
ht which
~solenoid

g'" is the
he initial n.E R CONSfl5U104 -OAo•ariCtf ICSSIAM

"Guso PROOF - WOO "ArOOtl XMG

The olloWinig table illustrates the temperature psrameterl ot ASCO Coils:
INDIUSTRAL. TEMPERATURE UMITAmONSO" AND THERMAL.
CHARACTERISTICS OF ASCO SOLENOIDS AND COILS

cta~ a~
ls6*c-

S13-C.

25*C

qLASS 4F C*11L INSUILATISON

mor,001 t50..
I-*~ Atobloot.Classw limit

C,"A"
Limit

CIAet

Lis

RE-IIS CTO!!ýFOERINPUT,

NORMAL ROOM AMBIENTO

- F - -

reworolt-. kis~t
OW0 00U htouIp.t

t-"oo Natinf

0 oftIWofflost ed at a. afficitar tfm~otiat or 2VC. Cs.

Q0 Aoftiont It~etoortes art oitoroi adib"o to Otai ti"* -
ItoiW Oume0004101 .. 0 a4. -IA 8 FT FO IT Hi" . t

4 Calculation FEX-00204-00
Rev. 0

Attachment S
Page 43 of 219



Moderate Flow
3 WAY SOLENOID VALVES
For (oil free) Irstrument Air

%","and%• N.P.T

-I ASIM

BULLETINS
206-380 208-448
206,181 208-266
2016-832 210-036

I

General Description
These rugged forged brass. steel and
stainless steel bodee valves are espe-
osally suited for heavy duty industrial
applications.
Irporttant: No minimum operating
pressure is required,

Applications
They are primarily used as Pilot opera-
tors on larger control valves in nuclear
power plants.
These valves also may be used on:
* air vises * machine toots
* compressor - turbines

Specifications
Operation: Three types are available:.
(a)OR4rmally Closed
(bI) Normally Open
,c) Universa"
Pipe Siaes - , and Y, N,P;T'
Valve Parts In Contact with Media:
Bddy -- Brass. Steel or 304 s.s, as
listed. .

Disc - 303 s-s

Core Tu•be - 305i s

Core and lugnut - 43-f1 s.

Springs -- 302 ss. and 17-T PH ss.

Shading Coil - Copper for brass and
steel Valves% Silver for stainless steel
valves,
Seats- EthlyeneurooYlerneo[r'I30 s
Gaskets - Ethylene Propylene

No aluminum Parts.

Solenoid Enlo Two types are
avaitabte: .....

(a) i4atertightr fNMA4 and 161
(b)a-ptasion-troof and Watertight

INESMA 7C, 70 and 4).
Electricatl Standard Voltages:
24,: 120,240. 4SOvOlts. A-C. 60 Hz os-
50 Hz in ¶10 volt multiplesi

6. 12, 24. 125. 250 volts. D-C (battery
voltages),

Other voltages available when
required..

• iLA "JZ3

Coils: Cortinuous Duty Class H,

Temperature: Fluid: To 1801F

Ambient: Nominal Range. 32
0 F.: to

140GF.
Installation: Valves m•ts: be~mounted
wim solenoid vetilcal and uapnght.
Coarse Filter: Integral in valve inlet,

Optional Features:
* Junction box en closure (AC water-

ti.tl solenoid ony) .:..

*Manual operator
*W'lhreaded Oonduit hub -

o Screw terminal colts (AC watertidht
solenoid only)

* Viton elastorners

Specifications -~ N~ff1Z)

G~O~ A~~ 2WIrn GDOýe 6ýq 5,em

0 ~ Si 250 6w --- "6li Wa- 2 2,tO 246-M2.1. fras~ 20 -. 4

Y" Laos ~ t -~s -3s 205-380-2 2064932-2 Wan .20 -

0 N Xo zm .66 5-i -D39" 06 26-32-4 liiu -.20

IS 7s i to - .3 206-n"0- 20 W-53- Iuse 20

30 1* 1 7 so- ~ 2106-32-1 Slk 20 4

00-26 2105 Simi '20 - 6

1Wte so- -tt- , 286- 210-076-4 Re, -0

14 S 10- ~ t~5 ~~ -s as-s 2'o2- 104TIo Sum* 7

DC~onsruUtio

100 770;0Z .,Ito 25 - - 0-211 -n 3 7

05%65) %5~ -Is. 7- 204n-351 0-s Oi
030 Si 123 In MGM.02. ? 031 au 21

1 14 it IO 6 - ~, -O0-''-'5 - -20-444(4 Revtt I&I 1
__ __so__ SEWi

11

)
- .. .. ,1in4.kAuWaUagt., 11a ro f4'44 

1
7469fl414 eu~li~~es $llii

0 r~. -~w~i ~ow.t.~o ~kiz i.s.~t,4. 2.A5~ U*

IS ivai... ACMSC COMM-o .i6.~. 1401F -
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C Flow Diagranms

NORMALLY CLOSED

DE.ENERGrZED. ENERGIZED

jj L PRESS. PRESS.
(2) (2)

EXH. CYL EXH.(1) (3) 1(3)

NORMALLY OPEN

DE-ENERGIZEO ENERGIZED

CY T14 PRESs CYL PRESS
(1) 11 (3) (1) (3)

UNIVERSALO

DE-ENERGIZED ENERGIZED

Electrca! Inforimation
. ....... .O

h6tokjlý4 -Watft T~U t.."~ At c

~ 351 4i5 9 WO s

A-C CONSTIRUCM~N

SMAXy.MA

2 -6Q~E$ rO~MotmT~C
/ ~S~eTA8L2~

*1
/

2 ff~)~(f4~
I4~ii~i~r

~JoJ

0
Dimerislons (inl Ifhes)
Wawertlght So~enlmd Shown. WP-EP De~aIIS (M ftq~est

( P 4CLE flo k H K jR [

f~~l IT~.

1= -. =A5fr-CONSTRUCT"Of

1JWASER Hafx Vt&. H K 11.
36 7%2z X
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/ High Flow.
3 WAY SOLENOID VALVES
For (oilfree) Instrument Air

a %, ", X" and 1 NPT,

I]
Red-Ha t
BULLETIN

NP8316-

.1

General Description
These 3 way. internal piloted die-
phragm valves have only four opera-
ting parts - a stainless steel core, two
diaphragms and a disc holder.
Important: 10 p.s.L minimum opera-
ling oressure differential required.
Valve vents to"O" p.si.

Applications
Used primarily as pilot operators on
larger control valves in.nuclear power
plants&
They are also used in aipplicationa.
such as:
* pilots - compressor unloaders
Scylinders - turbines -

Specifications
Overation- Normally closed and noi-
mally open. refer to flow diagrams.
Pipe Sizes: %. X". %'and I" N.T PT
Valve Parts in Contact with Media:
Body - Brass.

Sealsand Dilscs- Ethteee Propylene
Diaphragm Assemr•ly -- i lene
propylene. Brass Trim.
Core Tube - 305S.-s
Core and.Plugnut-- 430F aS
Springs -f302 s.s. and I7-TPH ss"
Shading Coil-1 - Cbppe
Pilot:Set Cartridge - Brass
Disc Holder - Stainless steel.
No aluminum parts.
Soljenoid Enclosures: Two types
available:

(a Watenight {N EMA 4 and 6).
(b) ExplbSionr-Proo* and Watertight

(NEMA7C, 7aind4)i
Electrical: Standard Voltages:
24. 120. 240; 480 volts. A-C 60 HZ
(or 50 Hz in 110 vOlt multiples).
6. 12,24. 125. 250 votts. Oý' (btreary
voltages).
Other voltages available when
requited.

Coil: Continuous Duty Class H.
Temperature: Fluid: To 180 0 F.-
Ambient: Nominal Range, 326F. to
140

6
ýF.

Mougnir. Mouontable in any Position
Vwtzout affecting oper-tion.. ,
Coaiýe Filter- Integral i-n valve inlet.

Optional Features:.
-w Junction Box Solenoid Enclosure

(watertight Solenoid only)
- Manual Coer.ror
o 36 Threaded Conduit Hub
* Screw TerMinial Coifs (watertight

solenoid oniyl
- Viton Elastomers

.- Specifications

.. 'site M*1S61.

16.6) m~i ir Li .c~car e os wir

Hormasty Closed Operetion, Finged Brass Bodies Q I

f4or"allY Open oper-atin. Fored Brass Bodies

FRaw Diagrams

NOIOMALLY CLOSED NORMALLY OPEN

.40125 'F64 r-4

-X'5
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C
l[ectrical Infornmation

-A-

1e in105 23 h5 2102 -F i n .

Dimtenslions (in inches) Watertight Solenoid shownW.WP-EPdetailson request.

X" AND %" SIZE

M .NPT

MAX~MA

(3 P.CSr

MAX __, 2N

'Yn OA'JEH '5 P h PRSS

MOUNTING

Y" AND 1I SIZE.

YOR 1

CATALOG NP8316A NP8316E
NUMBER 74E, 76E 34E. 36E

PIPE 1
SIZE

L 3% 4

H 6% 7)9

P 5. 5x

w 5%6 6Y,

M 2K 2N

R .3 1I

S 5X

V

8
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1 Miniature Size
3 WAY-SOLENOID VALVES
For (oil free) Instrument Air %" N.P.T

-I Red-Hat"
BULLETIN
NP8320

f,!-,,-

General Description
This compact design eliminates the
orifice connection in the solenoid -
all connectipos axe in the valve body
providing in-line piping.
This modern design concept wi. ori-
fice antd pipe conrnections in the body
asio permits coli replacement without
opening pipe connections - now nec-
essary on other 3 Way valves.

Applications
These valves are commonly used to
apply pressure to and vent pressure
from cylinders ard diaphragms or for
selection and diversion of pressure..
They are primarily used as Pilot ooera•-
iorson larger control Valves In nuclear
power plants.

Some typical applications are:

* autornalion
* pneumatic cylinders
* pilot:operatots
• air conditioning
* instrumentation
* air dryers.
* compressors

SpecificatIons
Operation: Three types available:
(a) Nornally Closed - applies ores..
sure when solenoid is. energized;

exhausts pressure when solenoid is
de~energized.
(b) Normally Open - applies pires-
sure when solenoid is de-energized;
exhausts pressure when solenoid is
6ergized,. . .

(Q. Universal - for normally closed
or normally open operation. Selection
or diversion of pressure can be ep-
plied atl 2 or3
Pipe Size- N'" N at. T
Valve Parts in..Contact with Media.;
Body - Brass or303 s.s.,. as listed.
Seals and Discs - Ethylene prooylene
Core Tube--- 305 s.s. .
CoreanldPtu•nut.-430Fs.s.

* Core Spring - 302 ss. and
17-7 PH s.s.
Shading Coil - Copper (brass body);
Silver (stainless steel body).
Disc Holder-- Stainless Steel.
Core Guide (A-C) - Brass,
No aluminum parts.
Soieaooi Enclosures: Two types
available:
(a) W~atertight i[NEMA A and 6).
(b10exptoslon-PRoof and Watertight

(NEMA7C. 7Dand 4).
e•ectricat: Standard Voltages:
24. 120. 240. 480 volts. Aý., 6C. Hz
(or 50 Fit in 110 vott multiplesj.

6,12,24, 126. 2SOVolts, 0C (battery
vollages)
Other voltages avaitable when- reguired.- .,

Coil: Continuous Duty Class H..
Temperature: Fluid: To 18WF

Ambient: Nominal, Range. 320F. to
140oF
Installation; Mountable in any position
without affecting operation.
Mounting: See dimension drawings.
Coarse FItter: Integral in vaive inlet,

Optional Features
- Junction Box Solenoid Enclosure

(Watertight Solenoid only).
- Manual Operator
- W' Threaded Conduit Hub
- Screw Terminal Coils. (Watertight
Solenoidonly),

I.
"%

Sp icieations* Brass Body ___ ___

-0 T % ___

NbjNbs %79L NP

Univ,1.ersa Opei-atlon

WITl .35"n 7(?5330A17M N?52 ,59,5 1, 17.4 ii H I itK12

60" PSI2naNS NPS3SOAI391 ;105 .I7.A Ii l:V f
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(
Specifications - Stainless Steel Body

O' I " uaia|ettitP.S.I..1f - - Wo,)=a 5"

I

I 1 • ,,..I I, ,. . , . ,
F"- 4i 0- i

Universa Operation , to ow 'agn'n Below)

,11 - lS~S~ 15.5 1 4 " a ',I*P32 go to. 0. p'i

Normally Closed Opentlon Seltto R0oaw oun• • BeIow)-

i_ _ l It, 30_0___L 110o !..,~ .0 k'0h,30•f aa33e4 rn 1o ?'., 4•

Normally Open Operation . 0'ofor ia Kow1•irUM 01eqw)

4$Is 300 11 3 *1305 1Q " ?1

Electrical Information Flow Diagrams

fl~r-- ,, -ff,
H 37 4 27-55 33 79 - =404 441=0 11140 I~ ~~44 4.4

Dimensions f inc he-4 w Orta solenoid shown. wp-ep oewls an Request

STAINLESS STEEL BO•Y CONSTRUCT-ION
r-'•5*-X&AX.--Ij .r-3 MAX--.

-. 2 3P MANUAL OPERATOR

.F X M..N-- (3 PLACES) SCRENTi

DIA. L TVM6 Q HOLES FOR MOUNTING)

BRASS BODY CONSTRUCTION

-- 5Y. MAX"-,-' r" MAXI[

MAX.
2 L -_ 3 MANUAL OPERATOR

A4"t (3 PLACES)

THO CUTTING SCREWS
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g Quick Exhaust
3 WAY SOLENOID VALVES
For (oil free) Instrument Air * Normally Closed and
Normally Open Operation " and 3" N.P.T."

ASVO..

R ad -Hat~
BULLETI N

NP8321

i

General Description
These internal pilot operated solenoid
valves have an oversiz•d exhaust o0i-
rice toprovidefastventing oflylinders
and diaphragms-.

important: 15 0.11. minimum opera-
ting pressure differential is required.
Valve will vent to zero p.si.

Applications
Pjimarily used as. pilot operators on
larger control valves in nuclear power
plants.
They are also used in applications.
such as:
* cylinders *clutches

Specifications
Operation: Two ••pes available:
(a) Normally Closed - applies pres-
sure when solenoid is energized;
exhausts pressure when solenoid is
de-energized.
{ (b) Normally Open - applies pres-
sure when solenoid is de-energized;
exhausts Pressure when solenoid is
energized,

Pipe Sizes: Y, and %W N PT.
Valve Paris in Contact with Media:
Body - Brass -

Seals anid Disc -- Ethylene propylene
Core Tube - 305 s.s
Core and Plugnut - 430F s.s.
Spnrngs - 302 sS and 1T-.PH s.S.
Shading Coil - Copper.
Pllot Seat Cartridge -- Brass:-.
Disc Holder - Stainless Steel.
Piston - 303 s-s.
No al•urminum parts.
Soletinid- Enclosures: 'Two types
available:
(a) Watertight CNEMA 4 anid 6).
(b) Explosion-Proof and Watertight

(NEMIA 7C. 70 and 4).
Electrioal: Standard Voltages:
24, 120, 240, 480 volts, 60 Hz
(or 50Hzin 1 lOvolt multiptesl.
6, 12, 24. 12S. 250 volts. D-C. (battery
voltages).
Other voltages available when
required.

Coil: Continuous Duty Ctass H.
Temperature: Fluid: 1801F.
Amblent: Nominal Range, 320F. to
180•F.
tratallatio: .Mountable in any position
withoutaftectrng o0eralion.

Coarse RIte. integral in valve inlet

Optional features:.
* Junction Box Solenoid Enclosure

tWatertight Solenoid only)
* Manual Operaror
* Screw Terminal Coils (Watertight

Solenoid Only)
"* Viton Elastorers
" Vi Threaded Conduit Hub

Specifications

Oak.:1 sin A"

Normally Closed Operation- :f-
iSO ~ 11W & 1.5 ~ ajUmn MP321A~f 10.51 114 f I

tkirMally ope Operati-on' :

Dimensions t' inches) -
(Wsttwlg Solenid Enc-oware shown. WP-EP delalls on request.)

U1 PLAQUJ

Electrical Information

A-c

H 1 14 01. 2 41 IA 31
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( Redundant Control
3 WAY SOLENOID VALVES

ASW;a.

Red-Hat
BULLETIN

NP8323
For (oil free) Instrument Air

, I. NP.T,

General Description pilot o
These direct acting solenoid valves in nic

have lorged brass bodies and twO sole-. SpleC
noids suitable for any combination of Opr
A-C and D-C voftges. Pipe s

Redundant Solenoid Valve
Valve has two indepeindent solenoids.
each or both cajable of operating Seals
valve when. eectntc power is con- Core
nected (ener!zed). Valve will not shift oe
to oeiginal position unless both sole- Core
noids are electrically disconnected Shadb
(de-energizel).: This. prevents valve H
from shifting in the'event of a possible No A]
coil failure or ta'lure of the normal
electric rsource. avaitab
Three way valve is supplied as stan- a
dard but can also be used for 2 way (a
operation (normally open.or normally (b).Exi
closed) merely by plu4gging one pipe (",
connection. 'E*-Li
Applications 24, 12

To maintain uninterupted control as (or 50I
long as either of twowersources it 6O1Z
applied to valvei.i.Piily used as a voltag

0
iperator on larger control valves
tear power plants-

tont (Reerto Row Diagram l.
ize:-X" N, .PT
Parts in Contact with Media:
- Brass
and Disc.- Ethylene Propylene
'ube - 305 &s.
nd Plugnut.- 430F s.$.
Sping-- 302a s. and117-7 PH s.s,
ng C6ll- Copper
lolder - S.S.
tmlnum Paris
oid Entlosures: Two types
ule:
tertight (NEMA4 and 6).
kasion-..roof and Watertight
•MA:TC, 70 and 4).

ica Scandarid Voltages:
0. 240, 480 volts. A-C. 60 Hz
Hz In* 110 volt multiples).
24. 12. 250 volts, D-C. (battery
esý

Coil Continuous outy• Class H.
Temperature: Fluid: To 1801F.
Ambient: Nominal Range. 32 0F. to

lstialation; Mouritsble iin any position
wi thout affecting cperatidn.
Coarse Fdlter: Integral in valve inlet.

Optional Features:
- Junction BOx Solenoid Enclosure

(Watertight Solenoid Only).
- Screw Terminal Coils (Watertight

Solenoid Only).
'Vito d Coduiamers .* W• Threaded Conduit Hub.

Specifications:
* ~ ~~~ 60=2M~loI .0M

- -. ~ OI* .Wdo SIO ld A~- ~~~

3 k 3I la, u o so 4 ?t2A RPU0232t uSZIit KPIZIMU 105 1" 17S i.4lt.
40 10*8J 9PS325A250 I 9323&UE MW=34g~ I p=AK &S 1,4 ;

Normally~~5 Rpe Oprto _______________

FYin ii~~"7 Fs "=*XfAU "0PI123MS 1"33A5 I0fZIS* 17,1T 2Hi T~3%34l1 lOle I-o Wio l i tt. ~ l r22A5 ti2A .3133A0 1~ 10. 174S ll AA 3%1

Normally Closed N'ormally Open

Electrical Information

' ,id&.. h &C a-
• • ". '5 * -

Flow Diagram

. . . . .

Dimensions rin inetes)
(Watertight Solenoid Enclosure
sisown. WP-EP detai oan request.)

12
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(• t.s.t
'I

High Flow
4 WAY SOLENOID VALVES
2 Position Single and Dual Solenoids
For (fil free) Instrument Air W" 1to"1N.P-T I

ASIM~

Red-flar
B ULLETI N
NP8344

General Description
These are heavy duty two position 4
way valves with rugged forged brass
bodies and poppet type seats and
discs. providing tight seating
Ihe main valve discs are power driven
in both directions by line pressure -
-o reatxm springs;

Applications.
Primarily used as pitlo operSatos on
larger.control valves in nuclear Dower
plants.

They are also used- in applications.
such as:.

c cylinders * clutches

Specffications
Ope-ation: Two types available:
(a) Single Solenoid - The valve
changes position when the solenoid
is energized- the valve returns to its
originralposition when de-energized.
(b) Dial Solenoids - The valve
ch•a•es gosition when one solenoid

- is eneirgzed. Valve will not return to
its original position until opposite
solenoid is energized Solenoids may
be. energized momentarily or
continuously.
Minimum on time of coi for dual
solenoid ialves is 0.3 second on air
service-

Cautiorn: Do not energize both sole-
noids snimullaneously. -

Pipe Sizes: 4". Y2-. -W'. and I' NP.T.

Valve Parts in Conlact with Media:
Body - Brass. -

Seals -- Et.hylene Propylene.
Discs - Viton

Core Tube - 305 s s.
Core and Plugnut - 430F s S
Springs - 302 sSý and 17-7PH s.s
Shading:Coil - Copper.
Pilot Seat Cartridge -- Brass
Shaft Gasket -- Lead/Ciad_ Copper.
NO Aluminum Parts.

SOlenbod Enclosures: Two tyoes are
available:
(a) Watertight (NEMA 4. and 6).
(b) Explosion- Proof - Wa terlight

ENEMA 7C0 ZD and 4)

SEltrical: Standard VolMges:
24. 120. 240, 480 voltsi A-C. 60 Hz
(or 50Hz In i10 volt multiples).
6.12, 2?4. 125.250 volts, D-C, (battery
voltges).
Other voltages available when
requlired.

Coil: Continuous Duty Class H.

Temperature.: Fluid: To 1IO8F.

Ambient Nominal Range. 32,F. to1 80'F.

Installation: Mountable in any position
without affecting o•-era•ion

Coarse Filter. Integral in valve inlet

iOptonal Featuarest.

- Junction Box Solenoid Enclosure:
(CVWatertight Solenoid Only).

* tManual operator

" %* Threaded Conduit Hub.

SScrew Teromiral Coils
(Water-ight Solenoid Only).

Viton Elastomer&

Specifications

IS -a -s -s I A13"7C K "21 115 1-131 225 125 4510 11*01 1.I2 PS34WZE W%34"71!f1 IQ's 17.4 hil *10 11 t25s u 125! 450 lt, 190 114 22 wPV44A14l N P934AA75ll los 37. t H~ 9Ki .~ 0
W1hi 12 12S 3- W 1150 s2 561 KP834*416 nltAA77 10's 17A4 IH jali I 15I 1 10 125 1US 200 jIZ9 S- 5,6 XFJ 1. a?544A 1 3 J ,sl if 10-1 17A4 Kj il IS-iIi~ I1115 -s ISO_ I"3
to I 250 In1 is 4 10120 1"T'57466 341662E 101. 17.4 i, to6 t

Z3, 45F1OW1122 15448W0 1P5144WE2 I - I0 174 i Io 10to1*1 20 me 3 . 11*11 Z .1 324559 RiV55444646 101 5 174ýA i 11%
tI1~1joo 12300 M W140 S.2 5.6 01*3441561N**815N l 17.4 It 1smL __ I _______ L ii J .____ *. 

I___
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/: Electrikal Information

C..." 0 - VA VA
W*?4 ,, 5 l22- 102, " -

._ ,;, o10-5 23 ,

"1

IMPORTANT:
T"he pressure and exhaust lines must
be kept fulty open and 'he minimum
pressure differential must be main-.
tained to insure proper operation of the
valve. ASCO speed corltrols and other
such components must be installed in
the cylinder lines only.-

*2

Flow Diagrams

SiNGLESOLENOLD - AL t5 .to A

CYLS S A C'Y-L.. a CY A. a•, 4, cAYL

PRESS. PRess. Pazss .W'PRESS.

Dimensions (A-C Onlyi) ga inches)
Watertight Solenoids shown. WP-EP details on request.

SINGLE SOLENOID CONSTRUCTION G - DUAL SOLENOi CONSTRUCTION
E2 MOUNT.N'GHOLES X F

Dý A- IA. 0E M-\W AX.

X A LIItih111
MLYL -w--A PRESS' 1E• C- _t .

CAO IE0 PIPE
NUMBER ,a ,E F G &.4i P R w x Y z (INS.)•

NP33"A70A. %' . 1. 2.% 4%4' •,3 3 . 21Y 34 53,4% i'X. 1%% 1W

RPS344A72E . ..
1M A7E% '% 4 l 4 N 1 U 2 4)1 113j A.53). .1 3%4 5 51/ 4 15% 71A '1% W 34

NP834.4,765 .Xc .t 'Y3 .1% 31 A 5%,. ,,53 4% 4K 1 3%7 5 •4 SY. z% 2% 1% P1.
NP8344A74E

i3446"E 9 ,1i ° 2% 1,1 54. ! U-63 2% A 06 6 "%fl 3A 1% i)14 ' I::I~~~ ~ ...... ...
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f Midget
3 WAY SOLEN
For (oil free) Instrume'

General Description
These midget brass body3 way solenoid
valves are ideally suited for piloting large
valves.

Imporftnt No mniumoupemting pres.
sure recp;lred! "

Specifications
Operation: Thtree types available:

(a) Normally Closed -- apolies pressure
when solenoid is energized; exhusus
pressure when solenoid is de-energized.
(b) Normally Open - applies oressure
when solenoid isde-ener.zed;e•hapstS
pressure wlen solenoid is energized..
ic) Universal - for normaily closed or
normally open o.eralion only

Vatve Parts In Contact with Fluid:

Body - Brass
Sealts - All metal or combination metal
and ethylene propylene,

Core Tube - 35 s.
Core and Plugnut - 4,30F ss

OID VALVES
nt Air * y., N.PT

Red-Hat
BULLETIN

NP8314

Core Springs - 302s .. and 17-TPPH s.

Shading Coil - Copper

ejastomets: 6thylene Propylene (or
Viron" when specified).
process Fluid Iinstrument quality air
(must be free 0( petroleum based oils
and compounds when ethylene propy.
l•on elsatorries are used1
Coarse Filters: integral in. valve inlet,

NO ALUMtNUM PARTS.

Solegnoid Enclosurem Type 4 and 7
(C and 0) - Combination Waler-tight and
Explýson Prool. Alo aneet$ Trpes 3 and9 rS, F and G).-

Electsicat Standa•ard Voltages:
24. 120. 240. 480 volt AC, 60 RZ (o-
110, 220 volts. AC. 50 Hz)
S, 12. 24, 125. 250 volts. DC. baltery
voltages-
Other voltages available when required,

Coil: Continuous Duty class t.

-ruolCo l. n

Terpetvaluire Fk~ui rd 160PF~xirinuq
Ambient Normal Range, 32OE to

140oF
lnstallatton:

Dimensions - Peter to dimensions for
envelope size and

monting
Attitude - Valves may be mounted in

any position

Optiomtl Features:
- X" threaded conduit hub
- Viton elas-romers

Specifations

rip. afld& 1r
SIZN rt nla.

T

C~xnbirntioE Metal and Ethylene Propylene Seat

4.1s so 35 '5314C1%t iE l 7. Ir 1 0 It . rtyla
44t 16 I'Dxm~a taja 1711 X-y mvta

G 7s 125 al V1019-atIl/WA 712A 14A

Y" 4 ITO 1 25 7 Apla"W 109 4114 NOvel0v2t0 3171"
ya Is 1 ?a Kf:3I*15 l/iA 1174M A a rl04o U1IAO

AftMetalISat Qi~trtO"L4b ~( ~

iis os o
i n ____________ I. ________i7

hAd~ O* 4 d5 Sos' ~ QmEe lIAoo-s'
d~AMmsAdcl..o ~ew eoobeIoIts'bV114'e.JwiIA.Tf7S1lA1l57q Add El 2SI~I

I.. ~IAE~
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ELECTRICAL INFORMATION

DIMEASIONIS -

COMBtNATION METAL AND ETHYLENE PROPYLENE

ALL METAL. SEAT CONSTRUCTION

I--71

CO0MBtNATION MET"AL A•ND" ETH"YIýENE PA0PYLr=Ni
SEAT CONSTRUCTION

I. .

Da. -or0 -!___

FLOW DIAGRAMS

dhI~na
Pts t 2( t 2 V3 9

N1$LLU 1k= I

t

hoooo~. oil

S-22 1- -,..... s

ASCO Valves
AMUN!I1tk SOIR~h Ce SO8m.R.d ,dw r 4O7 0'I2

ff-ý- ýý

[ASIC&I
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.t -
W Midget

3 WAY SOLENOID VALVES
for Air, Gas, Water and Light Hydraulic Oil

W"and ¼/4 N. P.T.

Red-Hate
BULLETIN

83141,7 $ /76
W'and r/~ N.P.T.

Gcneral Description
M?4;dt brass body 3 w. Solenoid valves
ideally suited for controlling single acting

'lind'erSr
Important:- No - minimumi operating pres-
sure required!

Speifications
Operation: Three types available:
(aý Nornnally Closed --- applies pressure
when s•olnoid is energized; exhausts pres-
sure w solenoid is dc-energized,,
(wi Normally opetn ..- applies pressuir
wbhen solenoid is de-tnergized: exhansta
pressure whena solenoid is toerg.led.
(c) Universal - for normally closed or-
normally open operation. Selection or di-
version of pressure can be applied at I.
2 or 3.

.Pipe Sim: K- and ¼i- N..P.T"

NakVe Pails in Contact wilt Media.
Body - Brass..

Seals and Dscs - Buna "N- and Nylon-
Core Tube - 305 ss.
Core and Plugnut -- 430F s.s,

Core Springs ;- 302 s.s. and 17-TPH ss.
ShadinS.Coi! - Copper.
Core Guide - Acetal - all A-C %-alvcs
and %, orif- WorxtrnaL, open D C •falves.
SoIlsenoi Eoetisure= Two types availablt:
(a) General Pvurps (NEIMA I.)
1b) E.Kplosion-Proof and Watertight
4NEMA 7C, 70 And 4).

Electricah Standard Voplages:
24, 120. 240- 430 volm, A-C,. 60 Hz (or
50 Hz in 110 volt muliples).
6- 12. 24. 120,240 volts, D.-C

Other voltagea available when trequired '

Co&: ContinUona Wtv" MoNlded Class A.
°4empe"ture: Fluid: To 206•F. Maximum.

Ambieit Nominzi 4Lknme. 32'F to 77-1F,

Installatimn: Mountable in an) PtiLion
without affecting operatipn.
Mounting: See dimension dra'sinjs
Approvalt: UL. listed and CSA certiffied.
Refer to page 6 for details.

SPECIFICATIONS

roon -a=1-111j 1n1
asses"s.....aI. 2,1,0,1:S•'.$r Sat,•,,,,tt" Ia' tA$ .. .. -v- -oi...

Hoe awk. I w•t•ate. . 4S U4. I Id 0I i - tI
Siz e ~ - , "• Prrsit. Ij t z J C ;?I t Catalot eI re Z._ "

-as.) (Mst) Z..~ i ~ ae .. J - ~ terS. 31 .0 ~,AA.l.: IT ]:.r T1)

Universal Operation "

I , Iea l a , a f• I I I I I II . .! L1 e.6t 1 i I 2
IY I t 35IC5I S 7 • $ Ik I 3 I2•4C, Ii j1 11. A [S t' 1

•. Ivr ..a _ i 7w 33 I _ I -2 A
M_ tee Sil1eE .7 i1 U "112 4

4s__1 ± ... 2 2* .22 MatOs' I 13 14 1 1 .1 n.

Normally closed Operation ',,•
14.0 no t$ 1311 M zw 04 $2141 I 17:125 I 1 11 A 1

Y. 6.1 e lo; 70 1 a 0lsaT 7S$% 2=0 is &U314= I3145 I 1 11 1.2 A 1I 2
. 2 .:a 60 40 60 25j MO -2501.Z 5114522 1 814C27. 1I. It 11.2 A 1.2 2

14120 1 .04 131434 I 1 11.2 A• • 4 2a_ __ LJM 75 1 111 __I
54 0 7 V 1w22• I i BIll -I• s I 1• 2142 I I I tl l .2 A 1 239 7$ 63 & 25 M2z =AM52 1 525450 II it. 11-2 A L12

Norail, Closed Operation i Air Only
AS Valves ,III1!.

- T T _ ____
A* U3C AiI 122 25 e

-A I5 Mi 2 5 5 1 021453 1 2

Normall Opn pratinj I __ ___I __

r= % -0... 754 - V; "-1I,2
9. U2 17 5 as 514 I "01151 II I 11 1 2

IX. 2 911 3wN tZ. I'S55 -ft =2422 I 1145061 I t A 12 Z
Il 17 I" ft in5 At$ 1$ t5O523 e 31Uc it 1] 1.2 AL TU

I 2 L~ %$ I2~5 "_ 63151 So_ __ 982 25 7 5,-t L2
OA.. 4 A t -C1 .04 fto5.t is 1w4I

__________________________ASCO Valves E

I
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C.

'I

! CLASS A
<105-C-). CLASS B (130°C.) AND

CLtSS i (155"C.)
MOLDED COILS

CL-ASS H (180'C.)
NON-MOLDEO COILS

.

......Eo ores or Isorilca ---- 5O r
* ntapsulat)~ Intartayer Inoifasion. ure' rb

--csa~S A atnd 8-130111 or belief Czieced Lea.* ' td 11.ni
Class F-200'C. or bolter V1,1 I. - ýl-

3UT d GSA Usled

Magnet Vire
* F~tCUSP~ .. U and GSA listedZOGIC. or better - - dCnV~~~

W OSTURE PitoF --- 60Vlt41

RANGE F0.ATI Clais A-lNylori or Polysuttonae 1NTEHLAYER C0NSTRUCTIOIW RADIATION RESISTANT
RANGE FOR *FNGSPRG WIDE OPERATtiNG RA1406

CLASS 9 ANO F COILS C11ass F Epoty orPlsltnoFNU RO

Thefolowngtale ltasratet the temperature parameters of ASC Coits
ItAt1STRIAL TEAIPERAtLUtE LtMITATIONStD AN4D THE(WALI
CHARACTzRISTICS 6tF ASCO SOLENOIDS AND COILS

class.-W*oLimit
isOaC:

Class •[" Limit

155C Class 81"
Limit

Class -
Limit

CLASS OF COIL lINSULATION

It.01 kaoOCO.

Troft pram Iset.

A JA tiauelftOrtid tOI..sitre a

(D Eavioisiu ta' eat wa. roim e IS. 'Oat Corns 25% au
tuat emitd ii, D'eas O Cfe d 1e': .amtnts temsad ens-
Mthn aeaa150 a'1gg~y so .

TEM "r-AT VPE RISE FRONM POWERl. INPUT

25-C. 1
-NORMAL RtOOM AMBIENTO

A B FT FS FF t Hs I

Coil.Operating
Voltage Ranges
All coil% axe designed for industrial
operating voiage- and can be used
on Ehe following voltage ranges:

Nta ~ F Oi sat l

2 I 6 2
120 ~ ~ 204-4 In In

3,4 5Uz.• == W u - -aa

deu~tte

All ASCO valves are tested to op-
erate at 15% under the nominal volt..
age and at maximum operating prcs-
sure differential, and are capable of
operating for short perriods at 10%
over tbi nominal voltage. For wider

voltage ranges than' shown at left, a
different coil or insillation system must
be used..

Power Consumption
Power consumprion of solenoid valves-

-may be determined from the rating.
in ASCO bulletins. For valves.on A-C-
service, the waix rating, the volt-
ampere "iniaW arid the volt-am-
pere "holding are gwen:.

The volt-amp'(VA) -inrush' is the
high momentary. sarge of current
which occurs at the moment an A-C
solenoid is energized-
The volt-amp (VA) "holding" is the
continuous rating after the initial

The current rating for the "itsrusb'
and "holding- may be determined by
dividing the voltage into the "olt-amp
rating.

AMPS volt-amp Insuals"
(INRUSH) voltage

AMPS - volt-amp -holding"
(1HOLDING) voltage .

Valves supplied for D-C service have.
no -inrush- current, as in the case
of A.-C service. The ntmp ratine can
be deternmined by dividing the-volt-
age into the D-C watt rating.

w=atts (D-C)AMPS = oaevoluge

Nole: (I) When a valve has been erer-
gised for a long period the solenoid en-
closure becomes hot and cannot bc
tooched by hand except for an instant
This is a perfectly safe operating tern-
peroturn. Any excessive heating mill be
inrdeated by the smoking and burning
odor of itid coil insulation.

(ll Valves for A-C service can be con-
verted "for use on othel A.C Volltges
simply by changing the coil; similarly.
V-C valves can be converted for other
D-C voltage. When converting from A-C -
to D.-C or vice versa, consult ASCO fo•
instrsucions..

ASCO Valves
I MM Swtrh Co. so-s 56 •• ROW, Fslitom park, tle jese0 o07=, Tel. (al). 966,2000
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Power Plant Service "' f ?
i AY 3LNC2 f BULLETINS

-. q ,t "'i -- 200924 212-631
200-925 2 12-632

Air Service - %- , X", 5 NPT 2V-26.. 27..2-633

These rugged forged brass d.1y valves
are es--ecial!y suited .fr heavy -utv
power plant a0Picr~i~f75
Con:inuous duty. Class H insulation high
temfperature coils are standard toe both
AC arid "CC constructions. When batteri
voltages are used. the 125 volt OC cold
is •-signed to operate over a voltage
range of 90-1,0 volts and the 250 volt
DC colwill operale over a yoltagerarige
of 180-2e0 volts:

Importantt No minmurm operattng presa-
sure ts reZutrad.-

These valves are primarily used as pilot
operator$ on large con6rro valves in
p.%ver plants. F-r nucear power plant
aotoicasziona. reter to ASCO Catalo No.
NP-I for valves cualified to tEE= 3n..
lEE. 382.and.I EEE 344 standards.

Operatior: Three tytesa•-5•tlb:

(a) Normally Closed - applies pressure
wten solehoid is energized; e.x-
hausts pressure when solenold is
de-energized.

jb) Normally Open - Applies pressure
when solenoid, is do-energized: ex-
hausts pressure when solenoid is
energized

(c) Unj v s-_al - tor normidly closed or
norrnaffy~open operatitTf~

pipe Sizes: %' W- and W" N PT

Valve Part* in Conlactwvth :Media:
Body- -orgedý CSass.
Disc - Meta (304 ss-) or Resilient

Core:Tube.-- 305 s.
Coreand Plugnut- 430F sSprings - 302 ss. ,
Shadi gCoili --Cnope.=.,

Seats - Melal [303 s.s) or Resilient(S~uxa "N'l.
Gaskets -- una"N.

Solenoid Enclosures: Two types are
available:
Ia) General Purpose Tye 1.I

_4m-

,b! Explosior-proot and "'terproof
Types 4 & 7 (C&D)

Electrical: Standard Voltages:
24 120. 240:480 volts. AC. 60 Hz
tor 50o Hzin ;10 volt multiples,
6,. 1224. 125. 250 vots. DC..
Cotrt: Continuous -uty Class H.
Temperature: Fluid to IeOF.

Ambient to 1251F.
Installatiort Valves must be mounted
v,4th solenoid versicat and upright

ýv-na- tv-17111z'
-(AIr Only) - Metal Seats and Discs; Resilient Seats Indicated by Catalog Number Suffix "R"

five 4 S,7 x a01 40.-.
E? St .L G-. ru.,..v,.3 ?.-U IdI&"-

A C Cdnstrucfiot,

14 ~ 250 150 650 ISO 35 '200421-1. 118900 Z00924-1 S21300 1019n0. 140.50 20 3Yj s
'I 50 10 0 II 25 20692ll :1 920 20044-I 2Z260 246,1%9 4750 20 2l-o

44 4 goo oo so MO 2151121.2 1056W 2004241-2 21S.00 103-1041 3650 210 1~
'4 IS 150 600 "ao 39 20021-22 19Z 00 ZtNM-54 2U260 2204.49 4750 20 31 4
#1 IS 1 70 11 6 198 45 200-9714 111900 ZOOM974 Ham0 1*.0344 3650 z0 I A

50 7S we0 990 20 7*214239 15700 200-4-41 212200 2011449 -47.50 22 31 44  
. 10 60 woe Igo 75 200,115-3 244.00 200M 61 274.W0 101607 53.50 M0 44L S
I ,. 120 60 Sw1 1g0 53 20*1251- 21900 200-926411, 27900 162453 59.00' 20 4Lt 3
Ii ~ ISo 60 600 It* 75 IW200520 23441 200-9Z6-2 27c.00 t034807 13350 20 ALI S1*~ . 120 60 6Wo Isor $3 2024-23 24900 200-92& 78 2759 Q 62-753 !5940 210 'ii 5

DO Coritruction

it 1ý 10 Iso 600 16 5 12 1 1551700 7.t2403,1 1372.00 21Z.1 M 153.50 35I t i I-
44 ½ 300 IS0 60ll 185 75 21Z-64411. 11400 4-21153.o-li 31500 212-716 75.50 I.,5 6ý-. ;

ZO a So le 5 22430610 30700 ztz2631-2 172-M0 21,2_185 53 50 Is], V.-
-. 210 IQ IS OO tO 1.1 212431028 It. W Z12-63J.21 375 W 21'-n?17 .50 3501, 6'. J
- 03 ISO 600 too '.5 l12-630-3 1-1300 214341-1 lit0W 21:2-114 5350 3531 Z..

j0 52 600 110 21 zt32430-204 314,00 Z12-1-JO4 vs5Do 217,735 is 7550 C.
200o U19 W0 Lao 41 212-610-4 301003 Z12421-4 Ur 00 2312285 i 350 is51 6-'

' . 20.0 100 63 ±0 39 12-610-4 31400. 212441.46 37500 2 24S71 7550 253 6-1
125 * 660 10 ISO .7Ž4- J413W X12433-1 425.00 212-0210 bas 6 33 21

1232 60 600 too 5 1 21243-122. 1 13500 2o243J-101 44200 212-1310 V . MsI I" A
Is. 125 0 6060 75 ~204,12? 3120 oa 17I433,z 439M0 z171 6650 "so .

33**;~ owoOp~ 04 SO4 600i C3@ 8 ;0to ,k

~46*.64 .63466 (**4 .6~4464fm1, 4JE.6C.W~d4 6 , ,tfPAGE 7 OF 64
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-;rWIF General Service
3 WAY SOLENOID VALVES

for Air, Gas, Water, Light Hydraulic Oil and Steam

cI % -Ito0 ASV~at7a Red-Hat
BULLETINS

8300, 8302,
8315

General Description
These tugged forged brass, steel and
stainless steel body valves ate espc-
cially suited for heavy-duty industrial
appliations.-
lmportant* No minimum opclatlng
pressure is required.

ApplicatiOns -
These valves may be used ocw:
* air vises - machine tools
* compressors - turbines

Specifications
opera•tt-l: Ttret types are available.-
(a) Normally Cosed
(b) Noimally Open
(c) Universal
r ipe Size= iWj' W, IV and NJ. P.
Valve Parts in Contact Witlh Media:
Body, -- Brass, Steel or 304 s.S. as
listed.
Disc - 303 ss. (metal seated); Nylon
(resilient seated).

-, Yg- and 1/2 N.P.T.

Core Tube - 305 s.s.
Core and Plugnul - 430F s.s.
Springs - 302 s.s.
Shading Coil - Copper for brss and.
steel valves" Siler for stainless steel
valves.
Seats --- Suna -N." ot 303 s.s., as
listed.
Caskets -- Buna -N" (or brass and
steel valves; Teflon for stainless steel
valves; Ethylene Propylene for steim
valves.

Solenoid Enclosures: Two types are

(a) Genmral Purpose (NEMA I),
(M) Explosion-Proof- and Watertight
(NEMA 7C [except Steam Service],
7Dand 4y).

Electrical: Standard Voltages:
24, 120, 240, 480 volts. A-C. 60 liz (or
50 Hi in 110 vohl multiples).
6, 12, 24, f220 240 volts, D-C.
Other voltages available when required.

Note: 125 olts,• 1 D-C. asd 25 M-,. t),C are
"twte'y ýQlvaq applicd in po.sr piSnt.. Spc.

:121al ves in both A-C and D-C cor,.Ii'ucin
-4` 21amic for poser punt spliiatn. to act
3% pilott for tontro1 va211=a Ca•t,,~ ASCO L•

Coifst Continuotas Duty Class It at
Molded Class F. as listed.
Temperature: Fluid: To 400" F. x.
listed.
Ambient. Nominal. Range. r32F. to
77'F,

Installation: Valves must be mounted
with solenoid vertical and upriglt
ApprovzLst CSA certified, Refer to
pae 6 for details

a,

NC4~4LLY 4 4~71Tri 7 l
c,.ocro

,tJlFJr7.j U'~aVCA$AL ,A±71rr17,
SPECIFICATI.ONS

"a 77_0t~ -j
t"tr ItuIaLM;5sreae

V-141 (two.nte. Hb.6" festf. A II r~ E
Forged Brass Body, Metal Seats and Discs for General Service -

1" 7 5 - s 3 M 20 .1 MAN I_ Iaa~ 5 1555553 111 S 90 33.. A
X 20 -... - O- 6- ___ AS MRI a IMU IV 2 a 3

is- ?s - t i w n s s I I j..,., II X......f 33 . I __ 4_
ZA - -a to zX~ .4% a9uan 14 s 1 wo IV 2t; #1ass

3 b X 3S 5 5 Ass~i ow 1. )3W=01 111 20 W5 f 4)j
4  

S
___ ___ ___ l ____ _ I -I -

Forge Hij Body. stO3nJ '14-la SeatsM an Nylo Disc fo Geerl
w_ ___. Ma 33u __ __l 4j 1;;~

Ver~d Srass Bod. Metal Seats and Vis~es forStam Servic

-.~ ~ I'1 L- Ila17-Fio 14~ - i I [iL~lsstuia Is IV j 114~ w 1 ~- I I IxVs I 3' 1 .- I -s I ?to I wr o It 7- ; -1-~ 1- "S~m I. 'sV- I% t - I RI ,/ITFI
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BULLETINS 8300. 8302, 831j (,continued)

SPECIFICATIONS (continued)p.
i

maxi.Io. OP fiing sut 0011

HyAto~ 0y418411 u tfolo 0t-4f -------

Lich( I filst 541.OOOI 00010- s o. e I . w00fnloIRti

steet Dody, Metal Seats-and Discs for Corrosive Service

3, 50 150 - I'M so 50 200 Z30003 3 110M00 111 -26 33.F~ 0
so4i -5 T. 23 1141 zoo 4550563 3- mm00 ill zo 31 r "-T 5
34 17 05 1500 20a 45305000,11 31 $i202- IV 20 - Is 434.

0. 120 40 - t0 20 150051.200 .505063 04.3 1 33 1~
04 75 35 . 35 1110 1505 200 10 8350041 i 3 e](02642 fit 20 33 f 43 5

l 0.J2 0.0 -a 60 20 155 2M3 .75 83002M 3 03076203 111 [0 33 F45 5
3ý is 15w 200 5.5 9300112C4 j 0222204 111 20 32 F 434 S

Stainless Steel Body, Metal Seats and Discs for Corrosive Servoice

1.0 83500 1 3 030845 1 20 3'I l

301000 (D for Norro000 ClosedOt"'tio0014 "' OtoC 1001001 004110 "f"
(E) for mor0501y open Ooperaicon *000 04utr number0 suffix0 M."

I0foc 0010010 Operatioo,use0 C31lotlg A000 t,0 olflo 'T0.ý
(j) 0002.1011 0- 0101 Hold 00111*1o. is10'f00f

Fox~1 higher D.C "Itirvi -m.00 q~fcr 14 8.1l00m 0321.
G5 0-0 Coil4*010 suplid e.t class R4 104400*0.

Q)o $wMI*51 f00 Ifife5 00041 - for ot0er 00000; riff o01 Suits;lion 4uid4 an pages 1001-105.

ELECTRICAL INFORMATION

Paower cmis0010r084 . n ift 14

cuts of* 9 & V

2D 40.5 195, 53-251

If*,4 2. 1- 0024

OPTIONAL FEATURE, REFERENCE-
Description A0d SOfilicat i0010103640 010 located04 00 pogS 44-0

ft*1tun ist-0000. Cou"li Conduit 80110* Moodie. 010.02

sil Os 15 020s

[I

Ill

II

DIMENSIONS (in inodts) bo o~Oi.4L4s-oial 0rqc~
400000110 Proof0 Add Watertight Sltiaold tntlasue sownsauon f~saiakii eus.

Locirled in

S00 prit -rur!

FLOW DIAGRAMS

NIORMALLY CLOSED0

OC-JEO4EIRIZEO ENI0CR.GIZEO

(3) ( 1 (3)

mil00i4tU, Grim0

OE-ENERGIZEO £1483960200

Cy PRES S.-C PRj14i ESS.

.¶111YFIA 11

OE-ENERGIZEO - £OENERCIZED

- (010000H0411000 14 0 I.

I Connction I Whee004led 0 04*10 0100001 400114 0

ASCO Valves
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t
C~LASS A

(105-C.), CLASS 13 <130-C.) ANDI
CLASS F (155-C.)

MAOLDED COILS

CLASS Hi (180-Cj
NON-MOLDED COILS

FU PNtGLS PROOF
SMOISTURE PROOF
MO WOPW 0'TAING

GIASS B =I~ F mtIS

kMlagnet Wire
-- lasis A and 8-130*C. or better

Class V--200-c of btitttr

Leads
Bobbin
Class A- Nyea0 or Poltsulfc,"

Cls I Pejor yOPAronte

*tasexNO~ 4:saekr oi~ani
I5~fIy~r Ii515100 - P(,geS1Sd Tote

Clas CothO~lr~u , -- silicand Rob-be,

- F C ___ rdLead Wire

ldagnet wile
=,, r better -- ' -St~Ve

-lmprsgnýVasbin

4

* IiTERIaYU CONIS hICT(OPI * ADIATIOf, RSI$gT~i
WMIo ON-AI m~lictO

The fottoWlng table illustrates thae temperature parameters of ASCOColls:
INDUISTI~AL TEMPERAIURE LIMIT&TIONS91) AND THERMAL
CHARACTERISTICS OF ASCO SOLENOIDS AND COILS

155,c.Vat1 
ilt

NOMA ROOMC CUM "A"I

nof,

( v ipm ura VAAlt ýa - -6" R waat.f
itf Tigtoinaffi Lo f te mittI peti
fkahe 54ac =Nuror 10L

0 OMN'At ltw ItCI.r 2rklv tf dol4 mltt

I
-FT O T i M i

Coll Operating.
Voltage RAnges.
All c,7di -ar fosou,. iO-I ~oustia

voltage ranges than shown at left, a
different coil or insulatioa system must
be used.

"1

.operating .vokat-s
on the following v

ad I_ _~

All ASCO valve
Crate at IS% wide

-ndt AouAH
differenstial, a

operating for shol
ove the nominal

NmOM

and can be used Power CoRSuMsPtOn
omhge-ranges: Power consumpi on of solenoid valves

may be determined from the rating
in ASCO btlktimas For valves on A-C
service, the Watt rating, the voll-.

sotuse ~ Pef " nrnge -p 'infuse" an the volt-am-
tait I t . pere -holdiag7 are given -

The vott-amp (VA) "inrush" is the
U i'• 6 high momentary surge of current.
24 I which occurs at the moment an A-C

W - , solenoid is energized..

The volt-amp (VA) 'holding is the
1. -Cantufn-otu continuous ratinýg after the initial

os•utuu Cflrfft SCO 1 inrush."

- hc current rating for the, 'inrush",
S are tested to op-. and -holding" may bc determined by

the nominal olt- dividing the voltage into the volt-amp

nd are capable of
rt periods at 10% AMPS volt-amp ,iisrJ

voltage. For wider (INRUSH), voltage.

5CO Valves

AMPS - volt-amp "holding"

(HOLDING) voltage

Valves supplied for D-C service have:
no- "inrush" current, as in the case
of A-C service. The amp rating can
be determined by dividing the volt-
age into the D--C watt rating.,

twats (D-C) •
voltage

Noteo (1) When a valve has been ener-
giz•d for a long period the solenoid ert-
closure bec mes hot and cannot be
to~uched by hand -cept for an inbtant.
This is a perfectly sas operating tern-
peurate. Any e=censive heating will be
zadiacaced by the smoking and busmi•rg
Oo(o of the woil istfsuation.
(2) Va-$es for A-C stnvice can be con-
vcrltd-. for use on other A-C voltagcs
siaiply by 'chaniginga the. coil:, sianjl .

- valves ea, be converte for.- othir
Dc Voltage.. When e.nvcring from A-C
to D1C or vioe versa, consult ASCO for
lflinisictlos. r .1

11K.'r -7fttamnk: <ký Go. so,56 Hamm Road. Flashm ledLLI

-mI

U
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XTr-M - 173, ) tv ý, 1_7ý,
Optional Electrical Fbattos. (continuad)

sufficient for your requiremnents. The
second column provides the desired
solenoid option plus the higher term-
perature protection of a Class H coil.

For example, to select an 8262G2
valve with a Class H Open Frame
Spade Terminal Solenoid, assuming
the voltage to be 120 volts, AC,. 60 Hz:

1. In the Specification Table for Series

8262, the Waitt RatingWClass of Coil
Insulation is 6.1/F for Catalog Num-
ber 8262G2.

2. Using Table 5, find the listing for
-Open Frame Solenoid with Spade
Terminal Coil" in the let column,
Then find 6.1/F under AC coils in
the next column. Reading horizon-
tally across to the column headed

"Class I Coi," you1ll find the pre.fix
•OFST" To order, specify Catalog
Number OFST8262G2, 120/60,
(Note. Always include the voltage
and frequency).
You'll find detailed information on

available Red-Hat and Red--flat i:1 coil
aerd enclosur- options on the follow.
ing pages.

TABLE 4 - Coil and Solenoid Enclosure Options for Red-Hat Valves TABLE 5 - Solenoid Options for Red-Hat It Valves

Idesoid
opb* -.

fle~irnt

WattflatI gtClasn Qf C~s bsI
chlt I Cal:l=colas cht ,HI

Wm~ W)m~f•

A,,,p•.d M 6.11f 0 mi GP - Z__

InnI Plz•F 9 - IP 2

P&MO,, 2fl t 8 F . t -11 F. It

7 10.1/F itt.F. IF EF

-- -'- -- ..rp~ -r - - - - ---- ...+.-- -- - ,9.1Fea 2 9, ,iT 22 6F EF Me.17.14/ I -

PWAt•=L _ •* - ... ur ...----.1, -

Type 1O-4 , I... I-1 I

,.It~i•80o 1A.UF 7 11.5/F J,'2 .PS

m~• p~e [9.,iF 22S6F } %l1jj

I7.i1F zZVF

~ J I J. 05S

2261 o7sp aPsI
coll 17, 1 " _

psiiel Mctnt 6AIF 6iF. OP/FPS
-Spade lardwina 13.1!F 22.&/F OPSF GPST

COL- -17.1 (F I
Opn* a 6.11 226/F oC'sF ass

Soleaakwftt 1111F 11.61IF} F~ F

5cviwu~nwow 9..1A 22.&Tr
- I O OF"

_____ yn 6,14_ 10__ &F

Saie1Xdft£ 10-.1k 11.6fF I4

Junyctbn Box 10 &~F }js 3S .ST
with Spade 10 1 1.

lefmtrw CWIj - 21 226fitF jp JSH56

jLuwtionsO2 f 10l/ j116F ~ WTI

WMSpd r JPS5 im

.. .... ... .. ... ... ... .. ... ... .. ..... . . . .. . . ....... ....... .- _ . ..
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~LE5.(continued)

~ F Dgwm

Optional Electril fFaturesor Red-Hat'Solenoids

Class 1F
High
Temperature-
Molded Coils
with '1" Spade
Terminnals

* Insulation systcm suitable for coil
temperatures up to 155*CO For
ambient temperature requirements,
refer to specific Series and charts in
Engineering Section beginning on
page 97.

.Use with open frame solenoid, Type
I splice box solenoid enclosure, or
Type 6 Submersible and Watertight
splice box solenoid enclosure

0 Suitable for both 50 and 60 HzO"
Ordering.Informatioau Depcnding
on wattage, use catalog number prPefix
'SF" or 5-?P plus appropriate solenoid
option prefix (,•4. USF8210B54) and
specify voltage.

Note-* Spade terminal coils are not "
available above 250 volts, AC or DC.

Class F'
High
Temperatre
Molded Coils
with Screw
Terminals

Same as above, except molded coils
are provided with #6 screw terminals.

Ordering information: Depending•
on vattage, use catalog number prefix
"FKP or "1-2, plus appropriate solenoid
option prefti (e.g, WPKF8210B54)
and specify voitagec

Note: Screw terminal coils are nor
available above 250. volts, AC or DC.

Class F
High
Temperature
Dual Voltage
Molded Coils
with 18" Leads

"These Class F dual voltage molded
coils provide versatility by allowing a.,

.alve to be energizzed.from eitlhe one
of two voltages...
* Insulation system suitable for coil

temperatures up to 155'CW For
ambient temperature requirements, -

refer to specific Series and charts in
Engineering Section beginning on

page 97.
" Suitable for 50 and 60 HzW
Ordering Information: Depending
on wattage, use catalog number prefix
"DFP or "DP* (eg., DF8210B54) and
specify voltage,

Class FMigh,&IWI
Temperature
MOlded Coilswith DIN

Connections
These high temperature molded
coils meet ISO 440O/DIN 43650
requirements.
" Insulation system suicable.for coil

temperatures up to 155°CO For
ambient temperature requirehe.ntrs,
refer to specific Series and charts in
Engineering Section beginning on
page 97.

" Suitable for 50 and 60 Hz4.
• "Enclosure protection" with DIN

connector equivalent to Types I-
and 4

Ordering Information: Depending
on wautage, use catalog number prefix
"SC" or 'SD" (eg., SC8210B54) and
specify•- oltage.
Note: Optional DIN-type straint-relief
ContiectOr kit includes a gasket and
attaching screw. Outlet accommodates
cables with O.D. of 0.3100 to 0.400'.
Must be ordered separately as Kit No.
K236034.:
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ENGIHECE41IG £RIFDAMATION (eontinuoil)

INMJSTRIAL TEMMEAI1WE LIMITATIONS0.
AND THERMAL CHIARACTERISTICS

OF ASCD, RED-liAT SOLENOIDS AND COILS

The aSWitti ra~lirA cvreashowl th Pun * btan ~W

SZ to -* .W4 o~A5

AS .. o U.4y RCýIX4ý

CLASS "' IMIT

250 tS
a NCit5

XM8iJU FT S c

I?.ML W i Sne MPATWG~ b 4 M 2

INOUSMhIL TEMPERATUR1E LIMIAHWOSi
AM~ 7HEMAL MRAC*TERISTICI

OF ASCD RED-NAT It SPILERDS ANO COILS

amoe if0pl~ 0ru.0qV 
0 wti 05 I ~ IS5S 5

c~nn 7m is un a Pt al tli~E ID

"kSE 15500 let be desO CW,* qN, ttlO$
m ~ ~~ W ifýil 555007 "ow -~s 1415 O$7 flifI

21050
jV 5;1

go*!75

TYIAt M
AC1 1AI

Coil Operating .Vtage Ranges
All coils are designed for industrial
operating voltages and can. be used on
the following voltage ranges:

AC_______ -1 ] c
Nou3IIJarma otal Nns
Va50~e Oeisieg bp Opelfiq
Haig Rae-P Balng Raqsj

24 . 20- 24 - 6 57 U7
120 102120 -.12 10.2-12.6

240 20440 24 20-25240 Z940 120 .102-126'
-480 ,4084M., 240 204 -252-

fe and are capable ofopcraring
for.short periods at 10% ower nominal
voltager For wider voltage ranges than
shi6*n herc,.a different coil or insuls-
tion system must be used.

power Consumsption.-
Powczr consumption can be deter.
mined from the rnp-shown on Ia-
div iclial series pages. For AC valves.
the -a=ts Volt-ampere *inrush* (the
h h gl momentary surge occurring at
coil energlzation). and volt-a2mper
'holdin'" (the contInuous draw fol.
t o-wing inzuauh) are given-

The cursent rating for inrush and
holding may be deizrersune-d by
dividing the vxraý,:..ioun rhe. v~ctnoo
raring:

Inrush volt-a mp inrush
Amps - oltage

Holdin vol-arnp holdingAmpa

DC valVes.hav1 no inrush csrrce
The amp raring can be dete•mined
dividing the voltage into the DC w
rating:

walls (DC)

Amps voltage

Notes:
(1) When a valvc has been coergiz

for a long period, the solenoid I
comcs hot and can be couched
hand.for only an instant. This I-
perCfetly safe operating tCMpe
ature. Any excessive hearing w;
be ind•cated by smoke and the
odor of burning coil inwulatiort

(2) Valves for AC $•rvicj Can be cc
vcrted to other AC voltages Situ
by changing the coiL Similarly
DC valvcs can be converted to
other DC voltages. But when C,
vetting ftrn AC to DM or vl•c
versa, consult your local ASCO
sae office for lasructions.

fOO0et s3g15os' ý coowmco ftw Q

am US ond25 CC wo tritwll la 102145 raw~
of 90-140 anemo-20o.ftspet0fy*. Ada wetixs -Wj~

All ASC valves arc tested to owc,-
-Mte at 15% under nominal, voltage and
Pat zxixlsnu operating pressure dif-
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Gtms Whidaw Cover only
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Application
*The SG auxiliary relays are for use in rmis-
cellarnous automatic and rema--t control
sw-tobng. ft is suitable icr many ind-sthia

tire flw-4ig troltages wdaothbt W,0two
resistor by the.use o•t Stable Col0. TAe
standard coils are:

6, 12. 24, 49- 125, and 250 voftS dc
115 and 230 voft•. 25 hertz
115, 230. 440. and 575 volts, 50 and 60

Exteantal teries reais-t~or are used with the
volttage rated do retae •or higher control
circuitveot ages up to 600 voltm dc. Relays
-having limited tirne.delay In operation are ala,
ajiailable.

Cotstsructlon and operation
ThuSG Tay are clapper-type devices_ do-
signed to opierae over a wide range t ec.afid
dz voltages. When ther ieajls are. anergixed at
or' ab•ve pickup rating, the m•ving contacts
on the .rnmastui block Close andi0r pten with
the two s taionary ontitcts to complete the
electrically independent contact circuis.

Closed types ame spplied with two make
and two bwrlk conatqcts Open types ({roatt
coiiected) can be supplied with tvo malta
and two break contacts; or witif only the two
make conracts which can be reverted to pro-
'ide one make. one break, or two break conw

:act Circuits..

Small coil spring on tOe moving contiat•
arms provide adequate cnact reu-e, to
aSsure postive contact actifor bet-ween the
mnoving and stationary contacts.

Do types have a bronze pin on the core which
servas as a stop pin for the armature, and pte-
vents magnetic.seal-in of the armature dueto
residual meagnetsm-. Ac types have 4 non.
magneicý washer' ai the base ofi the cowe as-
sembly to prevent oeaf armature on stickig
in the ciosed-gao poition. Copper sading
rinegsare also provided on the core face ofthe
ac types to prevent chattering of the armature.

All standard. SG relays will pickup on 80%
of rating. and Will withsand1 101% of rating
contlnuously. " . -. 7

Contact Data
Both the'nowing and saxionarr contacts are
made of pure silver. Each wilt clo ee nd carry

peres for oner minute.

Opatl- double e singfe trtow
Dpdt- double pole double threw
cc -circuit closing
-o - circuit opening

Basic SG Unit

®T2~

fig. I- asrth S_2ý Dpsi ftevislat

DpdTi corntlcts (cc and 2 cot or Opes Contacts (2 V-)

T"e design features rlluaute'd. in. Figures I and Z apply to all SG relays.

•(D Terinals to Coil

Terminals to Contact Connections

f~ tationaryCorrtacts
Mwoving Contacts

( Contact Wipe Armajure Spring

(i, Coil

Reversible Stationary Contazts
(Applies to Opst only)

* career reirsrers

Figrei. 3: totctorai pnms a o Tya pel

September. 199O
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SG in Molded Safe With Cn.,ar Rerno~ad
Fif'aection Mounting9 Hold;" -

ig- 7

WihrontFot 1-#.Oi

Cover C.",window co-
to, rg rig. or Ro, 7

D6$(vTiPtive Bulletin
41-81*7E

S43 in Molded Base With COVejr

Semi- Flushr
Mouninirg

Holding Clip

Windo-i Co--.,-
for F~q 10 -

SG.in Flexitesi Case Opdt Contacts
Projcticrn or Semi- Flush Mounting

13

Fig. 11

Single Unit Type ir FT. i1 Case

Double Unit Type in FT-22 Case

September, 1390
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SG ReLay Characterislics
RSlay Operating "Time

Pickup
2 to 3 cycles ona 60 Nz bass (-033 1o 05.
second) at dc raxing.

I to 2 cycles on a 60 Hz base (.016 to .033
second) at ao rating.

Dropout
Less then I cycle on a 60 Hz base oat ac
of do.

Non-Adjustib5e Pickup end: Dropout
Solth pictupilnd dropout dime vAlues aSe

Minimum Pickup
80% of at or drc" rating.

Maximum Dropout
30% ofde rtngo.
60% o•act o -t -

Burden Daza -
Dc

Surdon of do operated SG relays is 3.5 w-atts
at rated voltage or current..

Ac

Burden of ac. 50160 hertz types ýs 10 volt.-

armperes at .55 pOWer factar With the arm-
atureclosed, or, 16 vo-atmperesat AS power
faCtOr 'ith !the armat*re rset o"open.

RIlE?"'pup

Contact Interrupting Ratings
Non-Inductive Circuits
Ccmct Nort-kIducu"
Circuit• I neAmpwte Rex, n

t0c " r Singee TriO ContortsOtnAact . in Sirinl

Ac c 00

12 - 2
Z4 24 so 1s so
48 48 4.5 8 35

52$ 11S 30 2,4 20
2650 2 20 .76 2.5

4•0 1 50 iss
.576 0 .to .S

Inductive Circuits

Contact lndwctirs
CjMcudt Interupting Rsting
Voltage an Amperes
00 Ac Singte Tio Ceonluct$

Conut Sn Sa
A• Oa A. Oc

f

4 ... --- 30
t250 I .
260 ... ... - . .... .4,

1 1: 20 30 --
2M is 20
460 75 10
575 40 7.5

Coil Date .. - -

Do
RMt.ng Rtt5• I -. SeCaad
AMrPS VSIOh OlISo Ratteq; Amps

.2 35
...... 0. 55

S .. 033 as
4 . 02 110

s 12• .,
12 48 .
24 t..s
32 2U4
45 725
62.6 1152

" ' 125 4M50
250 1700t

Ac. 60/60 Hertz

Voltir Oh.Sdw, Cokd Gtp
01"Vea,

2490
115
208
230
27's
4a5
575

73
112

830
725

104Z
2770
4.580

12-S
55

875
1320
4250
5300
IW0O

21000
33000
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SG Relays With Tinme Delay.
Or Operated

Fig.. 14

Slug Type, Intermittent Duty.
SG relays• available. with time delay have a
special core eaodheavy copper iing: (slug)
which provide an additional time delay of
0.6:cycles (.01 second) on pickup. and 2Ya
cycles C.04 second) on dropout.

Induced current in the copper slug briefly
rewtcqne vhe magnetic flux in the-relay core;
therebyc. rearing the added ý2. cycles delay
on dropout: Therefore, the total operating
time ofthe relay on dc is 3 or 4 cycles for
either. pickup or dropout:

Use of the copper slug. results in a reduction
of available coil: space, makingithe slug type
SG suitahle for intermittent duty only,

Calculation FEX-00204-00
Rev.. 0

Attachment S
Page 69 of 219

September, 1990

Additional Time Delay,
Voltage Operated Types
Additi-onal. time delay on pickup or dropout
can be obtained by the. use of resistors and
capacitors. When such are employed, the
relays are continuously rated

Resistor-Capacitor Type.
Continuous Duty
Typical Tine:Oefay Values Usling 125-Volt
Relay Coil (with 125 Volts Dc Applied)

C

Figure 15, Pickup

Miciefarad$ Across IPickup Time Daeiy in Seconds
Coil (C) Uving Standard Care

.500 Ohmrs (R) 150-0 Ohms (R)

0 045 .049
6 t0147  .052

10 '049 .05720 1054 06

Dropout

Figure 16: Dropout

Miwrofarad. Ac;os,lohms (R) Oroepouitm
Ceil rC) Oelay in

Seconds. Stand.
&~rd COT.

10 0 081
10 1-000 -.080
10 13000 071
10 5000 .070
10 7100 .056

20 0 140
20 1000 A41
20 3000 .139
20 15000 .12a
20 7100 .092

Capacitors and Resistors for Use
With Time Delay Relays

Capacitors, Rated 1000 Vdc
Descriotion Style Numbert•D

6 mfd 289S4S2HO2
10 mid 2455453Hii
20 mfd use twO Z'8453H01 in oa raTlel

Raeistor$t)

500 Ohms 134A3b90¶l
1000 Ohms 184A369GI Y300C chms 184A36DGJI
6000 Chin 184A368103
7100 ahmm ti5IA399GA4

(M Sae tiourev 25 aid 25 for dimnsionrs
(D Style numbers inclluda 32-inci, two temine•.l. is.a-
tsr and mounting bracket,
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internal Wiring for SG Relay With:

Moct~d 8ass. Open Type {Prorn Canntctedj
000d Ccntactm~ 2 ce and 2 co
ctoc Vw

MVolded Base, Open Type (Front Connimtedl
tipi tCo;%twCjS 2 cc ad 2 Co

Figw9p 17 570390 Rawu.* 10 570389

Mol~ded Bse With~ Cover lRear Connectedl Mokld4 Bae, W~it Cover' lFrot Com geced)
D1~dt Contafts 2 cc .nd 2 co Dpdt Contact- 2, =c -d 2ca*
jiRcc 10t4w IFct V~flwj

F
Contacts

1.

1, I ..... U . ...

S
-operating Co;i

S.. 1rumlnwla aniJ Molded Base

Figure f9 F19urs 20 829A337

Septembr. 1IBM



( ALUDM Descriptive Bulietin
414-817E

Page

Calculation FEX-00204-00
Rev. 0

Attachment S
Page 71 of 219
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Intternal Wiring for SG Relay With:
Flesttes* Case (Frornt Viewl
Sin"Ie UniL. 2 Make andS 2 graA Confac1.s frT-1 I C~isr)

Cutyant Oewsatad

F~qUgro21 IS83Af340 ~ 2

T-we UnftS. Each With I M~ake and 2 Break Contacts IFT*.22 Cafe)

Cu.rro.t Oprt~estd Votarge Otpaated

t 8z3A (38

L (D c &-ý -Case Terminals ) (D (D @ ) 0 0 CASO Termi~nal's

Figure 23 Fimqura 24

September, 1990
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Shipping Weights and Carton 0iensnatios
Rjelay Case Weighii. Lbs: Appx Dorrisic Shippihg Caron

Type ~t $ping iiimansor,: inches

Moidedý Bass!_______

Wih Cover - 2 Mx 9% x10

FT-1 I (Single Unft) . .6 9 . . 9~x 1

F, -22 (DoubleL lnq) -. 7 10 9~1

A RIl

Further Information
List Prices: PL 41-020
T"cnical Data: TO 4t-025
Insructions:

Type SG. IL 41-751
FlaEitest, IL 41751.i

Fenewal Parms RPO 41 r89
Flexitest'CaseDinarnsions: 08 41-076
Contactbr Switches: D0. 41 .081
Other Protective Reiays.

Application Selector Guide, TO 41-016

Accessory Dimnirsions (In, Inch~es)

capacitors External Resistors

Z-398493HO2 Sw kntae toreo

Sty le Numbe 2898493HVu)

Style Numb..- ian;
I A Ta

28915493M02 1~ ! 141
23.a8lS3HQ1. I i~r1 i

Flgu.m 26

Figure 2$
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AiIB ABB Power T&D Company mrO.
Relay Dvision
coral Springs, Ft
Atienrown, PA

Desctiptive Bulletin
41-817E

Page 9

December, 1990
Supersedes TO 41-020, 

T
ype SG on

pages 130 and 131. dated Noven•W. 1987
Maled to: F.0. CMI4-00A

rot A at DO Voltage or Dc Current Operation, ype
Auxiliary Relays

AL~timyiV Ac Voltage, or Dc. Voltage or current
NOA-Adjustable PiMkupý DoC-be Pole, Flexivesa Case (DevkvNu Mmbar: 94ý( Y, Z)

T~e Ca~flecIs Frelc-1Hertz
Relay anta
S57oo Uink

StIle

Crdt.2 co
endS co

Cerrer~

$58'
70502

Dc 2t af do 183AN40 1878 7.56
amps a 1017g 756

a aps d=¢ 1878 757
4 ap, de 1v87 .758
3 r•.pdo , 1878I 7-9
6 volts ft IAM0 1878. 764
2 5vits dc -$7s 748

246 I&S 4C - s170 782
62 volts dc 187S 765.

125 vO tS lam 7 678 x85
250 volts de " _ 1878 787

20780 Rgtes I855141 187a 758a
24 vWtS ac 1870 7W2

I 13M 771)n5 2,•,,ac 1•78 771
2410 votac t a978 772230Oel.ace - 28787:B7)3
275 Volts a W78 7 •74
460 voks at 1878 775
575 volts=aa 2878 776

Case

Doubts Ueit

iieri •mt~ Case
Sat~msac NSiz
3514A07 1955 556 FT-22

M955 557
1955 56a

________ 755 449

183M657 -- 95560

1955 561
195S 564
1956 58$798S 584

1955 567

1995 568
1-95 57078557 95 5718
1955 572
1955 573.955 571

19%8 573
1955 575
1955 576

Ufn-lc-ustablv Pickup, .Dou:e P61,%, Mo•dO Case (Device Number. 94X, Y, Z-

Oearrcis ora'u"MY: RgOal _ now
kxaier7 Sao PT~asO",== -eSem4-Fks'
salernak. Prajfesion ýCorer YqbSa Cover Wiriocw Cover

Rear Coneecjed 
11____2_ __________________ ___________

so 0ftd 2.cc Cc i armdc ; 222 1157 846 2782 959 1342 932
and,2 co 2arrnvo 1.22 0M 1729 024 172M 025

CWeg 3a -ps dO 1257 849 1762 9W 1342 933
or . 4 amp$7.C f956 249 1956 253 2956 2:57
vo~a~v s5rovs 0C4 1167ý 850 t142 961 73Q2 934
Self-. 6ooafdc 1343 116 1340 082 1343 117
r12et 1V2 t _•• 2155. 885 182Q 94 1343 125

" 24 -,oitsd 1d558 687 22162 950 1342 923
32-volis dC 1729 011 1729 072 1729 013
481012s do Ii55 858 1162.951 1342 924 e
62 5.voifs.dc I'2 OJT -729 018 M729 019
15 Zvoistd 1255 689b 1768 952 7342 925(9

283 voa do ,!3 13482 22 23 2 2 .- 1343 090
Q2 vOs ac 1-948 li) 1 26.54 195s 258
24 vol ac 1878 284 878 25 878 IM2
90 veft ac 19W8 251 1956 255 195, 25•5

115 evftnos 11558 152 M5 1342 92$T
208.volls wo- 726 053 1728 054 1728 005
2.1,,. 'ois a -1. i5 054 .3255 542 F054
275 Volts ac 7956 252 G956 256 1956 260
460 votts ac 1155 55 t772 958 1342 931
575 woft a, 7.725 778 1725 799 2725 rs8
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Auxiliary, Ac Voltage, or DC Voltage or Curmnt
Non-Majta Pickup, Double Pole, MoIdW Base Without Cover, Open 

T
yPe

(DanceC Numrvber: 94X, Y, Z)

Typ C4onlactsm eun Ratlt1 Relayf Data.Hertz r Cover

Intmat

0C. a5703do 1151852

Currerd 3 V •0 1157 553
or~~~~ 4zsd.05251vo.ra- S1alpedC 157 a$4

Sell SVOUM 4 13385228
Z2vots de 1059 230

32vo7• c l014
45a01ta~1000 WA

125 watts 4a I00 w 51
250 xOlta dO 1337.424M5
12 Volla ac 135
24 voft ac
90V4fs ac ;537 2i2

235 Volts 30a 1726 055
ZID volts 30 1008 540

460 výOft io 1008 541
______575 vbts ao -1544 W02

Non-Adjustable Pickou,. DOublo Pole. Mlded Bease. With and Without Cover (Device Number: 94X. Y. Z)

11111 Conroe"l rrt~le`ý Paung. riefty bata

W3I0 Cvr tpa TCc old -ve &Sae(Fot on.eternal S'ijs ier9•td Stile

-. -~..2~TZ 1~..... - .uternatic !75& Numlber
so24-2 cc 1 ft 157M90 6M4437' 293:254ACS
ao20: a |2 ,,rosae 429 027 293825010

24 31 a3 f I75 947 2938254AtI
of 4,, a19 5 19 5 2236 •5412
275 t•ac - 1,65945 No32M4"13

5 voCtS dc M-05 727- 2l54.AI4
,2folldc 1203 619 29325AI

457 0 12•,9015 293B254A'81
625 VolC a^- 1729 021 29FE -024-A125 vOfks jdO "61 540%5 R2954Aev52M0 vatt5 do 1210 "651V 208S254A21 O

503 12W~ actS3 19564 24 29.382SIA22
24 vats ac WSa 2938254A23
904 VCtS =0 iOsi 247 2939264A25 -

115OSC~tS 1205 MT44 2938254A2605
2M5 =~t 50 17260157 2939254A27'
230 Or "M0 6175 M52254A28

275 VtIS a3 19556 248 W938254A29
430 oltS ac f205 61805 1 2$1383A2
575 ve~ts ac 177-5 701 2038254A31
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Auxiliary, Ac Voltage, or Dc Voltage or Ciufrrt
Nor-Ade týe PMtup. DoWe Pole. MO ~ed BaseO .With Glass Wrldow COVe
(Device Numbet: 94X. Y. 2)

Tywe Contacts RPeOsem: Ratifg: Relay bat&

Front Conected ___________ ____

519 . Opdt-2 c. Do. .en~p dc' 829A337 293B55C~2co : W$VS de 2~0t
Care• 3 aqnw de 29S285I17
or 4 amps dc 293W25A12
voltage 5 sAmsc d2M;A .ý

W-M 12 volts do 2asB255A1
24 vdos dc Z928255Ai
32 v•lso :d 293ESAI 7
40 vqf.dC g- SW3B55IM

.625" SYdi do - 2939255A$9
125 vblts: • 2938256A200
250 vwr dc 293825SA21

-512rO " 12-• :ac 2M3B255S
24 votS an 29S82255
so votts ac 2938255A25

115 yols AC 293B255A26*
208 vplt am 29382sZA
2w30 vOt a 293825•.28
275 vclts a; 2•3-0,2S3A29
4D0 volts ac 2g30255A30
575 vos ac 2926wi

Aulimary MVYoltage or curgent, NoAjUsUble PIcklup, With Copper Sltug
For T.ime oetay Dor uL lonemient Doy. "opewsd toavce mrabor 94x. Y. z)

C•oril.os Rby 0535.
Mded Base

VIrdh SC110 CVBe With Glass Wmdow

SG• 2 wc I :;9p ia •ZA9 "1021• 102• 961 5.93
sea-~C0 5 Wnw dc gej 197 59

24___ volts_______ -c ISS11_ STS 161at

4t vdft• •. 190 t.5791 1961 583

125 youls -k 1901 580 1961 584[
250 V0350 1961 Z81 Ise9 88

mowwe lasts "actled sets wjill pMolde an". Yv
Wathom8 Cover ____ so9:c~oet -Gtas qw~OýVCOVer
inleernal ryle Irfernal Slyle Iarorml S"1
Schleceeo 2meber Sdmratisc 1Ms-Ebel scimmenri N=rOsr

Front.Cenriz•---d _____

sa Opar. 2 cc I amp d 5703M0 61 596 89DA9337 2930255A09 8299337 253125GA09
and 2 co 3 23 8 1981 597 2A2827AII 2"8256ATl

Sell. 5 a .s. de 1961 588 . 2930257A12 2938256812
reset 24 v= do 1981 580 293a2$7A17 ZM925MAl

48 'ýOft &- 1901 887 2938257AIS 29311235518
125 volts do 1981 555 2!!525?Au9 M938246411
2w0 volts dc 1961 699 293E257520 2-938'256AZ0

510m ~ 2-1et& ltram aosItol
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Supersedes I.L 41-761-M, Oawed Auguat1980 Type S
Auxiliary Relay

Below Puttang proteCthive ralte*V InQ GerViee,10

for the purpose of secWIng te palrt Ourig
ship•e-t, make sure that all mov.ng parft:.oper-
ate fteely, Inspect the a ontacts to Sao OVAt they
are cleas and coepoeladoeaetee
lay to check the se ttings and electirical ionne0-

The. rely IS bli*:Jd for use' in the applications
requlang:

(1:) In-reased. ce-rk or kterf4lingi

eerwgizes the SQ coil td Close the hgh
(2)i• .•t C-uf Isdato,curren• .....

(3) Contac con*eion (or example, from a

tWON or

(4) Catad multt O n (from one conrad
iPALto two conact OuApA)

The $G relay is ava lable with 2 N.O. (ncrma.
open) ai• 2 •C.. (na -clased) cortacs. They
change.dtjon when:the o•i is-enbegtzed at a vot-
age levl abova pickup. The conitacts- a~m. acrraned in
a3-1ead configo wth a commcn" cmecred to
a MoC. and a N.O. contact

The relay can be suppled with suitable coils for use
on the fokiwig votaw.

5, 1Z2,4, 48, l2Sand2SOVOltsclc

116, 2W0,440 and 575 volts-rS6, or 60 hertz.

ay-usnga series resisto, eAch of this diflerent volt-
Wg relay may be used oqntigher voltage systems

provide.d d* proper deectric and sae consider-
ations are observed.

2. CNSTRUCTION & OPERATION
MW SG relays are aclpper-tye devices designed to
operate ovor-awide rarg ofb". a nde voltage. .
Men the coils are eig .izat i above Pickup

rzatin, the oioving caetsi= on:the armature ossem-
bly. cklse Mr* *oe With the Iwo statiomy
contacts to activate the e~leccall indepe~ndeit cOn-

CseaW te ae astted withwo make and two
break. contacts. Open~types,, (forttonnecte .can be
supp ledý W th twov make, and-two break contacs or
with ao* Me a tWo malpr contac.s -can be re-
versedl. pvi bre*.aon , or two .reak
contac circuifts. Contact gap and fo~llow should be
readjustedlpr T.alble 1 alter car'taets have been re-
vaerse. Adjuftners is accompgaishd by, bending the

Sm~all coil spring onxte ovng.cont=c aries pro-
vide adeWuat contact pressure'to assure posftive
contact actfion between the mOAVi anid statloauy
contaums

Dc types have a bronzeO am on the corewtich Serves
asa $too pint"o themnabimat and prevefts aria"-
ic seal-Inof thearmatwed~ueto reuskkalmagnetim.

t#4 core assembiy to preveit fte. wmratiire from
sticiVrignt the closed-gap posilknr CopWe shluxng

-All possibe cmantegncies lfm* imy aiss darMi installai, opeation or nlainteance. ad aff details and
variants of his equipment do not puip Ot to be covefed by diese insutro fuimN erinfoimatiis desired
by purrlaser rearwding this paricular kistlabOalon Wpeain or mainteance of this eqdp nienfth Ax W ASS
Po•w 7TD Company Irn represtas ?ve s%%oud&be .ntac.

Printd in U.SAJ
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rings are also provided an 0e. core face of rt
types to prevet chattering of the armature.

3. CHARACTERSTICS

I All reays will pi•. up Et 80%of the naeSplate v.
age rating or less. No.a acutmdne t S aem Axvdd

less on dired cunreft and at 6:0% t less .O akhna
ing ctune•t

4. INSTALLATION

Mount: -re relay with toe base against a verfiw,
plane and with .the contacts at the tep.

Wben sr.ee.'metal cabinets are ordered for open
type ref ys, the relsysandcalnesaresippesN l
artoely.. The relays can be assembled on the tapoe
mow-ting holes wr the botto at the case by waaaa
of the monoraiti screws which Are provkde. 7,4
cabinetsiiAve knlockouts for conduit connections or
top bottom and sides.

5. BURDEN

The closead gap volt-ampere bUrdenat rated voltagE
(60 hed*) is 'o F; a poW:% rf appr-adr'44
50%. The opeq ga votapr woden At ae

voitage~~ ~~~ (8 ht) s .at the sae b~ a fAcu'
The waft consumption at rated do Vdo lta 3.s

S. CONTACTS

Each coract will carry 12 amperes continuoxis and
30 amperes fo r orne minuat.
The c•otaýcr. I rings are as follows Al
vals ae nondce currenst

INTERRUPTING RAXING IN AMPERES
2 Contmde 4

i mdd in Sives I aa

115 1 2.4 20 30.
2W0 I'S 2Z. I 20 I

OPERATING TIME

PickrWv. .033 - 05se at dc rating
.016.- .0331sec. atsoa rafi -

Dropout: less thmn.016 sec. on dr orec.

COIL DATA - DC

t - 2.5 35
2 - - 0.7 S5
3 - 0.33 854 110•t

5. . 12o
12 48
24 185

48 725.
* ". 1152.

- 125ý 4850
- 250 17000

TABLE 1:
CONT=. AND FOLLOWADJUSTMENT'

Coaft" C"ntel l •aka.autact

Ar"ag . Gap. FO .

PDT 11840
Bekcontact.Ifolow

2 (1)
20 12-$sr - 0.0210=603 1
sPoDT _Ns I o=.o
DPOT 3)54" 0•3=1

7. MAINTENANCE
A# contacts dhoul be cleaned periodicallY. A conl-

-for this purpose. The uce o-f abrasim material for
cleiin cot .t is ro commendedot ; because of

the danger oA ebedin smallpatce nt ae
othe soft slver and us, impaiting the conat

. REPAIR AND RENEWAL PARTS

Major repairs can be mo~st satisacorl done at- ohefaMor or• A .B , Servchps Hc. r fo usto-•

emsequipped to do thi own work, pats may be
lunshed on order. In ordering any part or reque-
ing asy other irormation, always. give emire
norainepat data.

I
bronze washer betveen the yoke camid ,. A brass
screw holds theyoke and core toge ; This w-he
helps to reduce the residual magnetsm alter the re-
lay is do-energized. In case the relay s •oul be
dlsrnantk4Iedt Is important that- this- washer be re-,
placed when re-assembling ft..

2
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11
ON MC(DOD

F~MAKE

L
amom fa1a~n~1 ~ J

Sub 4
$7D390

IM

I
SUb

Figure a Intea Conrnctn for 2T-Make and
2,Break wnaW Open 7}pe SG Relay.

FigUre 4. hIleral Connebolns W~ Open Type&3G
Reday wth R&Avmsble Cbnýcs

i- |
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Flrgzm 5. OWt~w and DrilMg phw~ Ibr the Cbowd Type SO Awaway Aaby mM 4i" indteimin studs-

TL~ 3I LUW"EM AS SHOWN. Sub 3
C~DI.HOL LH~) -18&490

FRgam 6. Ou~hte and "ffTng Man Wa the Senw&Mjsh Case for Owe rpe SG Relay wth 50,inch fetminae sfrjdL~

4
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nF-j TIMo"0
- t

MWISAU

ebb 12
3108W0

F%7um 7. Ouliln and Cormvln ban tor #he openy soa SAwfavy Relay ~wo Revesibe contac&±

F1la
.190-I TEIhL SIM --

colt EMNaasj

subs

FIgure & Ouline and DrzIing Plan for Me 2-Make and 2-Break Contact Open Type SG Relay.

5
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The AGASTAT* 2400 Series timing relay opens
new areas of.application potential for electro-
pneumatic: tiuri•g devices., It represents.a sig-
niflicant advance in: the state-of-the-art, the end
product of many years of highly-specialized
research and development by the ackn•o•ledged
leader in this field. Im agin.tive design and
modern materials combine to.elim.inate the prob-
lems circuit designers experienced with earlier
pneumatic timers. Today, AGASTAT relays pro-
vide the versatility and reliability matched. only
by the most sophisticated electronic controls,
with a bonus of economy and ruggedness which
puts them in a classby th emselves.
These outstaniding featu-res of the 2400 Series
serve to illustrate Jits design superiority:
T"ME-CALIBR .D ADJUSTMENT DIALS -,all
range .efrom milliseconds to minutes, are fully.
calibrated, in linear increments. forl the most
practical. precise adjustment ever, available in
electropneumatic timers.
LONGEST TIME RANGES-standard ranges
from milliseconds to 60 minutes. with outstand-
ing repeatibility at all points..
FRONT TERMINALS-easy-to-reach, screw.
terminals. aIl on the face ol the unit,, clearly
identified, . -

MODULAR ASSEMf3LYtiminq head, coil as-
sembly and switchblock all individual modules,
-with coils and switchiesfiel replaceable. Auxil-
iary switches easily added in the factory or the
field...

-Design
Other- -manufacturers a semble: tilmers. using
switches, solenoid coils &r other parts originally
.designed for non-timing applications. Extensive
research through the years has proven, however.
that the proper balance of electrical, m6chanical,
and pneumatic forces requirzed top p roduce a r-e-

S liable timi instrument cannot be achieved in.
thiismaniner. This is why every component Of the
AGASTAT timing relay has been expressly de-
signed for its specific role in the overall thming
function-. Theseare the main components:of the
2400 Series relays:
CALIBRATED TIMING HEAD uses nO. needle

- Valve, recirculates ir under controlled pressure
through a- Vanable brfice. to provide linearly
adjustable timini:. Pateýted design provide; in;
s~ant recyclingeasyadjustment and long sc-ice
life under severeo orting onditions.

-PRECISION-WOUND PO tED COIL module
supplies the initial motive force with minimumcur-i'e-t driiz. .Total sdaiýin Wii Out exiernai
leads eliminaites moisture problems, gives maxi-
mum insulation value:,
NEW SNAP-ACTION SWITCH ASSEMBLY-.cus-
tomndesigned ?oVer-center•'• mechan•ism provides
greater contact pressure up to transfer time for
positive. no-flUtteraction. Stan ardswitchesare
OPOT arrangement, with flexible beryllium cop-
per blades and silver.cadmium oxide- contacts.
Special '"timing-duty" design assures positive
wiping action, sustained contact pressure and
greater heat dissipation during long delay
periods-. SPOT switches are also available.

Each of these sub-assemblies forms a sell-con.
tained module.which is then assembled at the
factory with the other two to afford a Wide choice
of operating types, coil voltages, and timing
ranges,
The modern squared design with front terminals.
and rear mounting permits the grouping of 2400
Series units side-by-side in minimum -Panel
space- Auxiliary lswitches may be added in the
base e1 the unit,. without affecting the-overall
width or depth.

Operation, "
TWO .basiJc operating types are available. --ON-
DELAY" models. provide a delay period on energi-
zation. at the enfd of Which the switch transfers
the load •fom one set of corntacts to another-
Deenergizingrihe unit. during the delay period
immediaf-efy -recycles, the unit, readying it for
another ful delay periody on reenergization.
In "'OFF-DELAYmodels the switch transfers the
load immediately-upon energization, and the de-
lay period does not begin until the unit is de-
energized. At the end of the delay period the
switch returns, to its original positioc. Reener-giz--
ing the unit during the delay period immediatel
recyles the unit, readying it for another iful
delay period on deenergization. No p6wer is re-
quired during the timing period.
In addition to these basic operating types.
"Double Head" models offer sequential delays
on pull-in and drop-out ii one unit, as described
on page 3.With theaddition of auxiliary switches
the basic models provide two-step timing, puIse
actuation for interlock ircuits, r oradded circuit
capacity,

On-Delay Models tDelay on pick-up)

MO~~OM ~~ •. L

"•I~'
Applying a continuous voliage to. the coil (M--M)
starts a time delay lasting for the preset time.
During this period the. normally closed contacts
(3-5 and 4-6) remain dosed. At the end of the
delay period the normally icsed contacts break
and the normally open contacts (1-5.and 26)
make. The contacts. remain .l , tl's tranis!erred
position until the coil is deenergized. at. which
time the switch instzintaneously returns to its
original position.
Deenergizing the coil, either during or after the
delay period. will recycle the unit within .025
second. It will then provide a full delay period
upon reenergization, regardlessof how often the
coil voltage is interrupted before the unit has
been permitted to "tune-out" to its full delay
setting.

I
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Off-Delay Models (Delay on drop-out)

Applying voltage to-the coil (for at least .050
second in AC units. .100 second in DC units for
accuracy.of timing) will instantaneously transfer
the switch, breaking the normally closed. cn-
tacts U(1 -5 and 2-6). and making the normally
open contacts (3-5 and 4-.6); Contacts remain in
this transferred position as long as the coil is
energized. The time delay'begins immedlately
upon deenergization. At the- end -oflthe delay
per.id.the.switch-rifutns.to its norma•.pbsition.
Reenergizing the coil during: the .•lgy period
will immediately return the -timing niechanism
to a point whereit will provide a full dlay period
upon subsequent deenergization. The switch re-

- mains in the transfe-rredposition.

For two-step operation, a maximum timing ratio
between upper and lower
switches of 3:1.tis recommen-
ded. Once adjusted: at the
factory, this.ratio remains con,.
stant regard ess of changes in - -- __

dial setfings. (Ex: if Upper ftr-r^-
switch transfer. is set on dialat
60sec... minimurni time on lower,
switch should be20 sec.).

This 2400 Series unit offers
many of the performance fea-
tures found in basic models in,
the series-voltage ranges, A . ..

timing and. switch capacities
are virtually identical.-
Four pole models add approxf-:
mately 1iv to the maximum.
fieiht of the bastic model, ap
proi.Jmately !/8'.-to the depth•

On'-Delay, Off-Del
(Double Head.).

lay Models

The Double Head mtodelprovides delayed switch
'trarisfer on energization of •its coi• followed b'
dlelayed resetting-upon coil deenergization. Each
delay:period is independently adjustable.
in new circuit designs or the improvement of
existing ~controls now using-two or-m-ore conven-
tio6naltitmers, the Dlouble i-Head unit offers dis-. tinct.advantages:,....

" Its compact design savbes.precious panel space,
while the simplified wiringreduces costly inter-

NOT:•ESince On-Delay, OffDelay models do notrecy.e. instantly, success.ve energization and

deenergization• cycles of shorter duration than
the time set' s the. uper head will eventually
transfer the s)witch' in'the net on" time. For
norrrz "two-way" operation these.inme4is must
remain energized and deenergized for at leastas long 25 the time set-on the Ulpper and lower
heads, respectively. Other circuits-provid-
..... ing '-way" action Without this cumulative
effect-are available; consult factory for details.

Four Pole Models.-
With the addition of an extra switch block at the
bottom of the basic unit. this version of the 2400
Series offers four pole switch capacity with
simultaneous timing or two-step timing. The two-
step operation is achieved by factory adjustment
to your specifications.

Tmihng Adjustment
The AGASTAT 2,40 Series is the first electro-
pneumatic ti-nerIto offertthe-ease of adjustment
and resetting. of-a clibrat ted diatl headc Discrete
•ra ngescoeringa ototal. sn forom.1 second to
60ý :minutes are- available, as well as 'a cycle-

its. own calibr.atedld6early ident ified dial -.Ttining
is set by%*. simplTy turning-the dial (in either direc-
tion) -.to th.idesired tume ialue. The. standard
head has no.stlps-it cad- •ýfey be. turned -past
thie 360.• poin.: although .adead zone- of ap-
prxim ately 60 •separates the high and low ends
of each range.

MoUtnting/Terminals
Normal mountinhg- of thebasic unit is in a verticalition. from the back f the panel Fortapped
Ils r eoieii the backl plate oft Ihithe uI t.

making it interchangeable with earlier AGASTAT
timer models A ofrot moutnting bracket is also
supp.ied with each basic unit, for installation.
fo the. front of -the paneL.
Staidard screw * terminals. (8-32 truss head
scres. ppied,)are located.on the front of the
unit.w, it. perman•nt schematic markings. Bar-
rie .ola. tion is designed to accommodate- spade
or .ring tngue terminals, with spacing to. meet-
all industial cntrolspecications.
Basic models mnay also be horizontally mounted.
and will be adjusted accordMingly when specffied
on Your order. .

2462) is also available,offering the convenienceof "out-frontr aýdijustment. witlarge calibrated
faceplate and modeen dial skrtt knob. The mod-
ern:bezel and knob:.blend with advanced equip-
menit and console designs. while, the body of the
unit and its wiring are protected inside the cabi-
net. Faceptates are calibrated in all standard
ranges.
Other mounting options include plug-in styles
and special configurations to meet unusual in-
stallation requirements. Your inquiries are in-
vited_

-TAT
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Specifications(All values shown, are atonominal oerating voltae and 770F _h• ~ ~ ~ ~ ~ ~ ~ p -unes . ." :.. .. •.,. .. .•.• sotherw,_

Linear TIM!ng Ranges
A A to l.Sec. E ito 0Ser- 1 2to rMlt.i
8 .2toSse- c - F 5to I.n. J 3to 2oc.l--
C 8toatiS G I toz0wr. . K I to3OOSe.-
0,2.5to 50 Sec. H1 Ito 30 Min.
* Not availabte with tiie-calibrated dials in Models
2414. 2424,2432.
•Not available in Models 2414,2424.2432.
All dial head units are furnished wfth dials cali-
bratecl in linear increments covering the range
selected. In addition, time-calibrated ranges C
fthrough K pravide ton-linear a 'sstment tram:

Z2 ecopd to t.he beginning of th~e lriear zone. F~or.
easiest adiustin~ert and lowest cost~ the shortest
time range suitable for the application should.
be select-ed. --:-
In addition to the dfal head models above, the
basic 2400 Series •.its are also available with
needl1e valve adlilstmnet- .They are. recoin-
mended ol for applications "ere freuent
readjument ofthe delay period is not .•-iire
or where initial onst is a p"-*ne consideation.
One timing range is offered:

Code N .2 to 180 sec.
Coil data, sthcpacites artd other perfor-
maTe seiicatis are identical witdiai head
Models.

Contact Ratings
Contact Capacity in Amperes (Resistive Loads)
Contact : Mm 100000" Min, 1000,000WOO Operations peatons
301vdc 15.0 7.0
IlGyde LO 0.5
120,v60 lHz 200 15.0
-24V60 Hz 20:0 15.0
480- v605Hz 12. 10.0

- Contact Ratings as ,iWted under the UL Com-
'p rient Recognition Proram:

120/240 VAC 1;H.P..
120/240 VAC 10 X. RE$.

600 VAC 5 A..P.
- " Vl= 15 A.G.P.

inductive and capaciive loads should not have
-irre Wi creilia !hat e446641 five~ Vft~ie~ n-at

-r ating load.ý
Maximumr total leads for four pole units are twice
the 'Walues given abOve.

Conl Data
-PArt code -Rated Vdalte Rae Votte'aa.
NumberLette r oltaRgV~ ee

2400i A 120 Z 02-X3Z. 710 936-2
a 240 204-264 220 187-242,
C 480 40-52S1o0 550 46.65

E: 24.5264-05AC 17ý 1158-Z40

E)- :Wt8 0du 0 (Combines
LSpecial AC Coils (L1,1.L2.:ettcj

24101 M 28 2.-~ 35
NI 48- 3a,5-575

O 24 192-28.
P. 12 96-144 4.
Q 12 9Xr I 4A
R~ W. 4S-74

:32, 25.6-38.4,
vy W- %8 74'6-%t5<

Y 6 4.a-7.2.
Z 22D 176-264

X specia1Col s1 X2C eta"

0

Ali uitms araw a o tely 8 watts power .at 4-rated mil v . imunoperar Voltag are -
basedzontal mounted ot 2224 uýnits 2412-

horiontllym~utedor 422vertically 0r hodl-
zontallnmiounted units will operate satisfactorily:..at m~inmwt voltages approrimtat*l 5% lower
thanthos listed.
AC ant potat ap ,prorinately 50% of rated

vaf C u niAs drop out Gat a . 10%~ab

All units may be oprated on finerrmI ttent duty-
cycles at Voges 0% above. the listed. maxi-.
mums. (Intermittent duty :m ium'50% duty.
cycle and 30 minutes on" otmeo

Repeat A.uracy
Fotr units set at 20 sec or under-better than

±5% f pese adustment- For longer time set-
~~S-tetiet[tw ~ viU~ Pt pe'et? acuiusnenir.

In 26, 3•0tand,60 minute delay on pull-In units
the first de.ay wIll ; beaporoxjimately 20% ionger-.
than subsequent delay. after coil warm-up.-

All specifications.listed here.are for reference
orftnt Awre I. . o revison.-fieddraww-sav, al on request. if your
ieqjirlek ý Ca 'or be. met by' thie standard
production units described here, they may be
filled by one ýof the many no-s11tdaml models
produced by us over the years. Many of these
unusual configurations are available on a
shorter-delivery, lower-cost basis than a purely
custom model. We welcome your inquiry.

4
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~d.1

Ambient TemperatureRangte
Rated performance over an ambient, range of
_67¶Z to 145:ýF. Temperat re effect oqn.p~reset

delays will be: less than .10% betweien 0 0 F. and
165, F.

Dielectric
Withstands 1500 Volts RMS 60 Hz between ter-
mlnika a-d ground: 1•00 volts RMS 60 Hz be-
tween non-connected terminals. :-

Insulation Resistance-
500:Megohlms with 500 VDC applied.:

Dimensions

Models
2411, 2412,
2421.:2422

\AModels
241 2424

Models
431 323

Auxiliary-Switch Options
To increase .the vesatiity of the basic timer
models;auxiriar-y switches may be' added
to eithjer on-dblay-o of bf-dielaiy type .s. They, sWitch
additional circuits, provide tw•-stepI timing ac-
tion, or furnish electrical inteelock. f r sustained.
coil enegizatton kto a momntr imUlse. de-pendi-i the tselqected and its adjustment.
Becauidseebf thir simple attachment arnd adiust-
ment.feat-res, they can be installed at the-fac-
tory orip .the field;, by any competent mechanic,
All auxiliary switches:.are SPOT with UL listings
of 10A a 1725. 250K or 480 VAC. A maximurm. of
one Code To& two Code L auxiliary switches may
be added to ea:h relay.

For OnDelay Models
Instaift Transfer (Auxiliary Switch. Code L)
1. E nrgizing-coitlbegins time delay and.instantly
transfers-auxiliary' switch..
2. Main switch transfers after total preset delay:
3. DWnergizing coil 'resets both switches in-

stantly,
Auxiliary switch is non-adJustable.
Two-Step ming Auxilay Switch Code. T)
1. Eniergizing coil begins time dela~y.
2. After fl•rstdelay.ziuxiiiary: switch transfers..
3.. Main switch transfr iaft'er total preset delay.
4. Deejergizing. coil resets both switches
insta•itly.

irs~t.idelay-is nndependently adjustable, up. to
50% of over-ll delay. (Recommended maximum
100 seconds).

F, or Oftf-Day Models
In these models the same auxiliary switch pro-
vides either two step timing or instant transfer
action, depending on. the adjustment of the ac-
tuator.
Two-Step Timing(Auxiliary Switch CodeT)
1. Eneirgiziin.. coq transfers main and auxiliary
switches instantly.
2.. eenrgizin g coil begins time del'ay.
3. After• first d'ely'axImliary switch transfers.
4ý Main switch t•rhsfers after total preset delay.
I'.F.-t Ia •*sacp=..= adjus•,ble t.p to: .
50% of overall delay. (Recommended maximum
100 seconds)
Instant Transfer (Auxiliary Switch Code T) -
1. Ener'zing coi transfers main and auxiliary
switches instantly.
2. Dee ergizin# coil instantly resets auxiliary
switch an ý,begins time delay.
3. Main switch traisfers after total preset delay.
Auxiliary switch is factory adjusted to give in-'-
stant transfer operation, but may be easily ad-
jisted in the field to provide two-step timing.

UL Listed, FM and GSA Approved
Model -24M2 and 2422 AGASTAT -Timing Relays

. : .,m .. . . : -
Programo•aerwnters.boratories. Inc. Also
FactoryMutual and CSA approved. Request data
on approval details.

Approximate Weights
Models 2411. .. Z2421. 2422 ... l.b. 13 ozs.

- 2414.2424 ....................... Ilb. 15ozs.
. 2432 -....-...........................-.....3lbs. 5ozs.

Weight may vary slightly with coir voltage.



Agastafttiming relays 2400 series ,tý uq "E:; &_'il 1- , e_-,, fzzz
f,..

Model Number Code

AGASTAT A Contact
2400 Series Arrangement
timing relay I-Single Pole.

Double I hrow.

2--Double Pole,
Double Throw

(D)@4.-Four Piole,*
Ooeration Double Throw
t -On-Delay
2 - Off:Delay.

3 - Double H-ez~1 COn-Oclaty. Ot$.O'elay)
6 -On-.Delay I Paneimount Style

Spcl ho -a
mon.gif required

(I) Not available on Pane mount models

C! Not avadtable on Double Head models
() N•t available on Four Poee models

( Model 2414 avallable'wlth letter-

calibrated dial only.

Coiw Vail age' Rie asiige
A 20.V-60~ Am !-to ISaec.

B206a1 .2 to 5See.6 2 .60 Hz Cfll~c

C 480EO~z 0 2.50 So Sec.
o ~ ~ E SSYE0t £ 0t200Sec.
~ 4V0Nt. F .5 to 10;Mki.

fr 1.27:V.SlYHz 0le2
O240 V 50HZ *4 3*3M

Yii I '1122Vo 6 M rt

j '208 V460 Hr J !)® 04 o t,2ckc.
K i~ul~Vot~ge K11 t300 Sec.

(~o~~iiiS.A .8)Models
14 28 VODC

oOP.2:I ;13;cON

ft*,* 60 sO btne4eslgenatesito
S 20 OC sedrtafrange desig~aues;

1?216VOC

W 910VOC:
Y 6:VDC:
.Z 220:10C

A A.ltq- ISec.

I ZtoS30eeI

I t ll300. lc.

-j Aux. *Swich

t~lon 5

-. I (DO .U

- I Qitionai Features

C ;onnlectr

I 1OD -Fn -ug-ln

WQuck 8oltt omi-
(DIDGZConnlErticn

4 i -Herrn. Sealed

I S~ponle
(@M Cowler

(DM-Oustight
I b o -GSA Aporoval

-- PT IONAL--

LY

h ead ton-delay).
toiweir head
in Time Range
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Gz ITOTAL ENC1OSURE
with Knockouts
for Swotto Connecion

HERM&TICALLY SEALED
ENCLOSURIE l
vifth SoIde Hook j 0

Bracket 5.12' W. x 2.75- H.

6.5O'W. x 563'r a.x M.50- H-.

AUXILIARY SWITCH
KIT
Ibadmues IL! steatm mawat
ksauwe.
I y*dale*wauz wd
= ="m~a*w "~ MO~da

S
AUXILIARY SWITCH
KIT

w
WATERTIGHT
ENCLOSURE
(NEMA-4)

4.75' W. x 4.44- 0. x 9.75- H.



Coil Data
Part , C644 vorlAS pani Vfs s
7400- A 10 1.30 t . 13 110, 93.16.12t

.411t 63h 2.26b
j33 -:0 IlIrg 1O~S

A 7 Dt4L VOL UG COIL ICOMUKE7T~M
ý - .1 1 etc......

A C Cofil (Pat Ila vwý353fbaioeby lM &A1 cadtd leter ohs)

p533 aoq Rated lReds
pdiniear cat14O vilattp ac,

2430. :42 Ž3 23.335

U. f16 s1

6.S-w CA 11,46 . etCbmd
AC C ,n,1 &et .1 s 34it &00tsuwe t3 % or.t ratedt vtt liker

Dcs *45*3 or .s.oo* a4~ 95414' *1 0034 Inormc vtla

AC1 4e5 *300i C*4 a'4 30 1*5rm. -w t*4 eltog

AUXILIARY SWITCH ADJUSTMENT

2412 SERIES
INSTANT TRANS,11R AUX SWITCH (COfE tt3

A34.-iWitch shouldt transier, immedialyl whern
relay- fil Is -energized; and' Should reset Shortly
before solEnoid core ret'urns•$ to. its normal Posltion,
following denergatldn. If it ftlts to reset befort
end of c&O'S dii4ma0" * Stfokeý :loosen screw Itn

dlted. holeOf brr tm i Orloe movd e switch

CtO~e to tnnistl socit..
TWO STCP Atl S. iWIT~C (COqog TI,

Aue. IstllCh Clotlac, • IIi.l: transfer follinge-

firs~tdglay One'od after cohltereegztibht;f and should-set1 Afortly Ott or co; ~to its n3ormal 05,t1on, fOllos•ng. coil. deenerglzetionr to increaserasii
4delar Paehd. intCre•se the distance betwoeetn aCts.*-tg•, st"le MeIid- ,fd arm by turnng• to•w Wiohh.

X., open end wrnenh______________

Auxiliary Switch Code L

2422, SERIES

i.usTAT TRANSFE S.:ErTtmNG .
,A... Swic n iou. :rn~ lnsrnwdlacelv when

TWO STPMIEe! TI

Auk.l 3Vf.k~ih •,o~, iktii:i'•i~~oly wf-

rtlays is .narg•ctW~ll.: and~tol Aracb? durnllg 333*51.

F1t ll dauhI. I- lnoe~ldentlyIV At•nable btd -ut oe.no rn1o1e thean 2514 of t oell tly .Auxiltary Switch CodT T

TIMING RANGES CONTACT RAitNGS REPLACEMENT ASSEMBLIES

A .1tolsee I * lto20:MlI.,
B .2to. s ec .J "I:. t.to3Osli .

Ci . 3i~. _:tD155...¢ I• Yi tE..Wini.All dital, sac. W-lla)0O "

ri Fe .11 ;, I0 riQ .lidlt. .5 ll'., t ~ li
All diet d units ar .unshmed w.lts ials

2alibreted >i ::*l1 - 1 •i remlth " nee i :10 te
range selected. li i addtn.rn.to,, Ugd .

not or initia"l

rJ$ ! tim ingtA

O .deloy. i1Ol-eir a-rten y e sv %.ft,. i 1; the
lUslme . l eol t ct.tl0e 4o0ts 47ime

Tr Changei this r the t ido.4%oldOe
SILOWLY , cddilo c is*tt" d "i h .e tm els e: t g. t, e

t40 e rS ..h r e .A*- 0 Aend lb Wat- aleefnovr alofve

tCmingbhsiad . fATreOW Tu easi Iofti

delllay .io Is not reoigl e bark. = s tg ' ifLile
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CalnItarctEcsallty In Amperes (Resistive aLoss)
Cntuact Idmloo.tOOA "irb..71A0.O00
•Votage Operlieons Operations

EUd 12.0 u;

- lead .. 
.

mcnet rating is UL,, liered at 120/240 V.,A.C..
k H..P.#t. 10 A. flnte." 600 V.A.C.. WA: 2

V_., I GA.

WAARRANTY
The ACASAilT tiing rteif'ay is
warrante asnit-malechankinil alnd
efectir.CI defects for a period ofene year. Iron.~diate of shipmcrift
from factory- it It has b 41-
stalldand•, usetd in go•orde.c.

4-00 So - ............. -.-
tv. 0 AGASTAT DIVISIcO N

wc S M7 Newrk Avenue

PART IO

-.--t
- 2412.30 OPO" T SWltchtlackAssembly.

2400-.(AC) Coil A"Ieibly,, VoIn-

I'. .2 4 . .. ( -IC a g e ais sp c ,if e d

."~~~ Co- .- fi~l Oia

2412,3 - Aul-riliarl Switch kit
(iCde I:.

2412-121 . A , utiierl•SWitch Kitl
r ldOe- T)

NOW TO CONVERT
2400 SERIES SWITCH
FROM DePT TO SPOT

T H S. . I

I I Stc•n Lspu larinting

Oý.;ns.l IU Sl A
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2400 SERIES AUXILIARY
AGASTAT SWITCH KITS

time/ dlay/ rlay i" 
' S] .. 

IP 
RINSTALLATION and OPERATION

INSTRUCTIONS

i

V UV;oafV VV2412 SERIES (TYPE 1)
DELAY ON PULL-IN

Two typt!• of auxiliary swilcht'. art, %upoi,,ed
for 2412 Series units. When the relay coi is
energized, they provide either, adiustable de..
Iayed transfer of the auxiliary contacts (two step
timing)i or instant transfer of the auxiliary con-
tacts. In either type, the auxiliary switch trans-
fer is fbolowed by the normal delayed transfer
of the main switch.

....... .. • l l lr . " .

INSTALLING IINSTANT TRANSFER
AUXILIAy SWITCH (CO0DE L)

THIS KIT (PART 2412-1201 CONTAINS,
(1) Snap -action switch with nylon-bumper

aetuator.
(2) 6-32 x Va," switch mounting screws and

ELASTIC STOP.i nut-s;.
(2) 3-48 x 5/16" bracket mountifng screws.
(1) Switch mounting bracket.
(1) Contact Identificatioa Plate.

1. Apply coantact ideiW0ictirn..plate over existing
terminal Markcing's On switch.

2. Attach the mounting bracket.(without switch
attached). to the - ottom. of the terminal
block, using thee two 3-48 screws.

3. Attach the Switch to the bracket, using .the
two 6-32 screws.and nuts, BE CAREFUL
to avoid bending .. the timer switch blade
when- positIionig'the nylon bunper of the
actuator against the underside of the sole-
noid' coeMove switch slowly towardl-swi tc~h-
block to slightty be Vii.the int at .ich it
trlansfer~s. The -aditistablel switch niounting
screw should now be at the bottom of the
slot in the bracket,

4. TO CHECK FOR PROPER OPERATION:
Aux. switch, should transfer immediately
when relay catI is energIzed, and shou!ld
reset immediately following coil deenergiza-
lion. If it f4ais to reset,. oosein screWinh slotted
hole of mounting bracket and moye switch
closer to terminal block-.

INSTALLING TWO STEP
AUXILIARY SWITCH. (CODE T)

THIS KIT (PART -2412-121) CONTAINS-
(1) Snap-action switch with adjustable se

locking actuator.
(2) 6-32 x %" switch mounting screws at

ELASTIC STOP nuts.
(2).3-48 x 5/16* bracket mounting screws.,
(1) Switch. mounting bracket-
(1) Contact identification plate.

I. Apply contact identification prate over existit
terminal markings on switch,

2. Attach the mounting bracket (without switý
attached) to the bottom of the termin
bloc, using the two 3-48 screws.

3. Be sure actuator screw is screwed into act.
ator arm as far as possible.

4. Attach the switch to the bracket. using tf
two 6-32 screws and nuts. The adjustab
switCh mounting screw should be -at ti"
bottom of the slot in the bracket for norm.
operation.

5". Using 1/16"1 Allen wrench, turn. actuati
screw clockwise up against the end of- spii
die collar, untti auxrliary switch transfer.
This will provide a very short first deli
period before auxiliary switch transfer wheunit is energized. To intrease first delay p

tiod, turn actuator screw clockwise., to d
crease delay turn screw counterclockwise.

TO CHECK FOR PROPER OPERATION:- Aux
liary switch contacts should transfer-fol0lk
ing first delay period after relay coil.
energized. Auxiliary switCh should res,
immediately, following coil deenergization. E
SURE spindle reaches lower stop arid rese
main timer switch.

( 4!
4

C

?~
I

.1-
4.'r,..tI

4
4

A. . '7

NOTE. These instructions apply only to units in-
tended for vertical mounting. Auxiliary switches
for horizontally mounted 2412 units must be
installed at the factory.

RECOMMENDED MAXIMUM AUXILIAR
SWITCH DELAY IS 25% OF TOTAL DELA
PERIOD, BUT NOT EXCEEDING 30 SEC
ON DS. . ..........
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series irMý &i
miniature
electropneumatic
timing rdeay

AGASTAT" Seres 21.00 Miniature riming-
Relays are available in both: Industrial and
Mil-Spec configurations. They are time-
tested, fie ld.prbven electiricalty actuatedl
pneumatically timed relays. in !heir,
space-earing end rugged construction
they offer high accuracy, easy adjustment,
either On.-Delay or Off-UDeay. oper ation,
and a wide selection of timing iranges and
coil voltages.

If `6

Design
Sealed p•tented timing head circulates air
under controlled pressure through a viariable

-Orifice :to provide adjustable timing. Circular.
path Dial Head prnciple replaces traditional
needle valve.
Snap-action switch assemtoly provides sus-
tained contact pressure during timing cycles
Special-design overcenter mechanism
assures flutter-free load transfer after
extended delay periods.
Precision-wound solenoid assembly sup.
plies the basic motive force when the control
circuit Is closed.

Construction.
These assemblies are mounted in a rigid
self-supporting framework within a steel
enclosure- This rugged construction assures
pe"manent aligrnmert o ail operating mernm
Z;ars, Ihe key to this unit's lohngtrouble-free•operation . ':•:•

Operation .
Series 21112 (On-Delay) - Appir~yng a corrtinu-
ous rated voltage to the solenoid coil starts
th•e.preset tiMe delay At the end Ol-the6defay
perit d he. NC contacts break andthe NO
conla$ matke. Contacts.remain in (his posi-
lion until the coil is de-energiled, when the
switch instantaneously returnms to its original
position.. De-energizing the coil, either during
or after the delay period, Will immediately
(within 025 see.) recycie the unit, It wilt then
provide another full delay period on re-
anergizatiorr.

Series 2122 (Ofl-Delay) - Applying a rated
voltage to the coil for at least ..075 sec.. (lo
accurate timing) will instantaneously transfer
the switch, breaking the NC contacts and
making the NO contacts. Contacts remain in
this position as long as the coil is energized:-.
The preset lime delay period begins as coon.
as the coil is de-energized, at the end of'-

Calculation FEX-00204-00
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which the switch returns to its original posi-
lion. No power is. required during the tim-
ing period. Re-energizing the coil, either
during or after the delay period, will -immedi-
a~tely start a new cycle with lull delay pexiod.

5 4•r _ 4

St'ries 2112

Features
* High repeat accuracy over voltage and tem-

perature extremes
* Instant recycling - easy linear adjustment
* Exclusive Dial Head adjustment - no

needle valves
" Delay ranges from milliseconds to 3

minutes
" DPDT contacts
* Inherent transient immunity
- True 'Off..M-lay' liming

$

?~2.

S 4

Saesi~ 1122

Specificatio6ns
Alt values listed are at nominal operating volt-
age and 250C. unless otherwiso noted.

" Operating Mode
Series 21 12; On-Delay (Delay 6n Pull-in) .
Series 2122: OfltDelay (Delay on Drop-out)

Timitng Adjustment
All standard model. offer easy linear adjust-.
ment over one of nine timing ranges, listed
below. For applications requiring frequent
readjustment, the external knob mode! with" "
calibrated dial is recommended. For tamper.

- proof installation or where readjustment is.
• infrequent., the internal key model may. be- -
preferred. This model requires removal of the
cover Plate for timing adjustment1 Hermeti-
cally sealed models provide a slot'ted adjust-
ing screw under the cap nut on the top cover

Timing Ranges - Seconds
Code-A 03 -to 1

S.1 to .3
" C .15 to 1M

D .375 to 3.0
E :750 to 10.0C

-F 1,0 . to 30.0
G 2.0 to 60.0
H 5.0 to 120.0
J 5.0 to 180.0

K 1.5 to 30.0 Cyc .
L 3.o to 120.0 Cyc.

Repeat Accuracy "
NORMAL VERTICAL POSITION
@ 25•C. ±5% @5°C. +7%1A
@ -55C..- ±8%

Th,; avras tss••betse-eo -,55-C arid a5sC

will be within ±20% ofthe average @ 25
0C

with a, proportionally reduced effect at lesser
extremes.' . - . -

In extremely short delay settings an addi-
" tional.,008 sec. variation may result on AC
models due to "half cycle" alternating cur-
rent effect,
SE1TING TOLERANCE
Factory time setting, when specified. subject
to additional ± 5% tolerance.

/
) Is
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Position Sensitivity
HORIZONAL POSITION
Approxim,,ely 5% inctrease from the initial
time in the vertical position.
INVERTED POSITION
Approximaey 6106 increase from the initia.
time in the ve,-cal position.

Reset Time
2112 Series..025 sec
2122 Se0s P75 sec.

Relay ReleaselTme -
.025 sec. 2112 series

Relay Operate Time
.075 se•. 2122 series

Transients
insensitive to transients of ± 1SOOV foa
10 milliseconds,

Dielectric
IO•WV RMS @ 60 Hz between noncon-
nected terrnnals.-

Operating Voltage
Coi Data

Nrrrdant no esapt-
omminl Vat Rate arnte

woe Mtlagel- ±q t1V% ± 10%'
M 12 Vdc, .400 .3

wj 28 Wec .210 131
P 48 vdC .096 50

Ft 110 t1c .03 4 . 3200
s 120V 60 Hz M .088 190

S 20V 60tHz '068 285
__ P2122Serdes)

f z4oly SoHz' 049 765

2•.5 vd .037 ov, _3

Page 91 of 219

Ambient' Temperature. Range -
-- 55-C to 85-C

(Also avaltble for higher temperature opera-
lion on special 0rclr.)
Mounting/Terminals.
Chassis mouinting tabs. octal ptus arid-
externaj (-.4) or internal (- 5) aju~troe r4
PariI nuounting beck plate. internal a~ust.
mere, and solder book terminalS (-S3•.
(Front Screw Terminafs also availabl.e

taonsult tacory for at voltages arn
frequencies.

Contact Rating (I2pDT Contacts)
-t• Weight

Maximum, any unit:-
Its

$ -W

31 . 1t0"fts 12I3fa 10s~240
00 P3C 60.1ft 4M,15so - 17Ozs.

lrductwe 2 Arn (~ns 1.5Ars13Ampes 12 AranW 1 5 Aff
Resstv~t I W Aas tAMp -110Amps 110 npst5 SAxto
irtAXAF arto opcon e Ws 000 rto hem twa
= ".s Ma =w 5ta 6meslital vpAgsiV tai

Theee are minimum standards; where
more severe esvwronmental conditions-
must be met, please consult the tactory.

(
SPECIFICATIONS
The faowtit g specifi•ons.appfy
exclusively to MI"-SPEC and
henmeticatty-seated units.

SHOCK
Exceeds MIL-E-5272C, Proc. V
Contacts chatter-lree ... 30 gts
No stnuctural damage... up to 75 g's

VlRATON
10 9's 5 to 500 cycles in awortance with
specical;ion MIL-E-5272C-1, Procedure Xfl
Conacts - Chatter-tree. Actual "g- oces
with regard to Shock, Accelerafion and
Viration are monitored on the relay.

INSULATION RESISTANCE
10083 Megohms minimum with 500 vde
aoped.

ACCELERATION4
WiiltatWAIds 10 s Acceleration (positionL
sensitive divery ingirnn.

The folOmying 9's may be applied in the
direcion indiicated wvithout conitact opening:

Plant 1 2W & 2122 urtil - 1W
qgs. energivd 2Ad

Pt" riz 21112A212.2 wlt -100

Plans 3 2112 Units - 60 gb
aenegiped and 10O g's

-~2122 Wn's- 10D Qs,
ewa~d and 40g's

Pae 4 2112 unit - `100 as

deenergized

eegzAand deenergited
I -Plane 2112.& 2122tunits - 100-

gs wmrgiszed
rm ?Ia6 2112 &2M22tsl- 100

9's afmogizd and
deenergired

In accordance withi spefcabaionML4`1-
61O6E (ASS), A•so•wihsaads 1,000 VoltsR 'M 6 at -cHz between no onnected.

terminals..

OTHER
AGASTAT3 Miniature Timing Relays also,
corform to applcable Mit-Spec. requre-..merits covering:- •

Moisture Ozone
Humidify Sunshine
SandfDust Acoustic Noise
Salt Spray- Prolonged Storage

-WARRANTY
Tlis priniA is warramed ag•irv= mecan-
cal and electrical defects for a period of
one year from date of shsipmenit from Iac-

accordance wvth factory recommendations.
Any field repairs or mo~hicaions to the.
Or-2 t94t WiE void fths warranty Arnerace
COMOOMon's liabadiy is llminaed to replace-
met of parts proved deftctve an ,,ilcman-
ship or materials. (WABi)

4
/
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DIMENSIONS - INDUSTRIAL MODELS
(inches)

4. 61
MAX

II O~~=CALPU5
5I (WITHf IM"14~Ai

- ~ ~ 0C IO I LTAN
RJUSTMANI1
KN'500

SO tDMl. HOK:
iWfINf O4TEANAI.
AAoLISrMEwri

.',2
Lýe

T-- $ . 0
T.

1 52 w_:
MAX T

73 .117 01A.
LITO HOLSSIZi

2

0
DIMENSIONS-- MIL-SPEC & HERMETICALLY SEALED MODELS
(inces•

MAX.

37~o

MAA T

CH-ASSIS MOUNT
_H2

MAX

- (VISTA INTR&A

OCIAL Pi

AO.5USTL
OA EA1C
ADJUST
.N06)

MAX *- -3 .
#.S -.. ,.2.

PANEL MOUNT CHASSIS MOUNT
-- m --4M. -5M

PANEL MOUNT
-H-I, --83

BASIC ENCLOSURE DIMENSIONS, AS WELL AS MOUNTING BRACKETS AND SOLDER HOOK HEADERS. ARE IDENTICAL IN ALL MOOELS
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ORDERING INFORMATION - INDUSTRIAL MODELS
Catalog Number Code

Model Series

AGASTAT'
Series 2100
Timing Relay

!!

Contact Arrangement

2 - Doubte Pole
Double Throw

IUI

Coll Votage

N -28VO
P - 48 VOC
R - 1.10 Vp_6
S - l2qV 60)-l
T - 240V 60Hz
Y - 125 vc

Mounting.
Chassis Mount
Ch~assis Mount
Solder Hook.

Operation
I - On-Oel y
2 - Off-[elay

Operating Current
A - AC
o - Doc

Timing Range.
A- .03to. 1 sw

8-. 102sec;
C- I0tolsee
0-375 to aO sec.

E- 760to 10,0sec
r- ioto 300aeW.
G - 2:0to PD.o ec.
H -5.16 to 120,0 sec.
J 5;0 to 18D 0see
K - I S to 30. Ccy
L - 3ýO to 120.0cyc.

Eclosre-

4 - Unsealed
5 - Umiealed
9 -, Unsealed

Physical Ct-aracteristics
Adujustment Connector
Ea.l Knob. Octa. Plug
Interna Key Otatl Plug
hlsinal Key Solder H-ook

ORDERING INFORMATION -- MIL-SPEC & HERMETICALLY SEALED MODELS
Catalog Number Code

Model Seniea=

AGASTAT
Series 2100
liming relay

Cont.ct Arrangener

2 - Double Potl
Double Throw

y
Y

rlt

Operating Current

A -AC
0-DO

Operation
1 - On-Dei
2 - Off-Oela

Coi lVltaKge
M- 12 VbC
N- 28VDC
P- 48 VDC
'R-- Ila V•C

ýT- 2S0 V60cps
U- 115 V4dO Cos
Y- 12 VOC

Mounting

Panel Mounlt
Chassis Mount -
Panel Mount

Chassis Mount
Chassis Mount
Panel Mount

Timing Range
A - .03 to J seB.-.lio3sec .-

C- 15tol.oseC
D - .375 to 30 sec,
E - 750 to 10.0 sec.
F - 1.0to 30.0 rec.
I;.- 5n.0't ql2.0 e,

J - 5 0,tv 180,0 sec.
K- 1.5 1 30.0 CyC.

3 -30.t 1200 CY-.

V
Physical CiiaractenLstic.

Adjustment C.nnecto,Enclosure
MLL SPEC,
HI lNerrnllt Seal
H2 HerMet. Seal
H3 Hem~et. Seal

4 M Unsealed<-
5 M Unsealed
q MA tirialed

Ext Screw
Ext Screw

SExltn

interna'lKey
internal Key

Solder Hook
Octal Plug
'AN" Conn,

octal Phug
Octal Plug
Solder Hook /41

14
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Overcurrent Rela
Type CO

November, 1988 - Non..directional. Single Phase.
Sopersedes DS 41-IOOA dated Febroary. 1967 Adjustable Time Delay
Mailed to: E. 0. C041-200A

Applvication
Westirghouse CO relays, a complete co

" dinated line.. assure eccuati: and reiiaprimary or backup protection against ph.
or ground faults. They provide the bat
bone of any: protective relaying syst•f`rom ge,1nerator 10 load.

For ~selectivecOo~rdinstin between. rela
Iee dfrent time curve characteriaMare ,available.,All are designed to opew

aseathighef fault currents.

Eah te has a wide range of currentI
settings and tme.dial positions.
Pro(0peIly alied; :CO C relays wijf prov
max'i•mum se pice continuity by tripini
fewett 'Possibl--circi•t breakers required
dis-onmect a faulted section_

For fast clearing of heavy faults. CO rel;
can be equipped with adjustable instan
neous overcurrens units.

Where cold .load Pickup presents a probl"
doue to heavy inwush cuirents to devic
suich as refMgwrators water heaters. e"
tJ p C6 rIay can bf~ e equipped with hidropout instantaneous trip units (IT
which will provide insiantaneous trip p
tection for the protective line when- ini
load current is dropped to 90% of the I
unit setting.

When. ac current Is necessary in the coatt
trip Circuit. •he inicating:consactor wi-
(ICS) d6 unit is replaced 0by the type A-
indicating ,cOntactor switch• sea'led-~in u'

The ACS unnt is similar III constructionthe liT unit and has at .adjustable range
.5 to .9 amperes ao.

Both non-trique and torque controlled c
signs are available.

Advanitages
Low burden, high thermal capacity. nt
ligible temperatture error.

Accurate pickup, continuous 'between U
adjustrnent. L

Simplified settings, ease of accessibil
lower maintenarnecost.

Space saving Fplexiestx universal cat
for semi-flush or projection mounting.

APPENDIX D
PAGE 76 OF 258
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Selector Guide

Relay Time
Type Curve

Comparative Basic Application
.Operating
Tirne(

CO--2 Short 0.4" Sec. Differential. protection of bus or'g~neratOrs Where
restirint windings afe not reqtiirid. Straight over-,
current protection where. shot operating time is
necessaryifor system stability.

CO-4 Long (step) 25 Sec. Desigi§d'ptinarilty-todrvide effective relay.coor-
int'rnwt the, selective trip chlaracteristics of
estin:ghous Osu eeskers. Step-time operating

characteristic coordinateswith selective trip curve
of OS breaker and associated fuses:-:

CO-5 Long 25 Sec- Motor protection. Long time setting {150% of full
toad) prevents uipping due to mnotor.starring .cr.
reits an d allows motor to ,ca•vyy moiderate bver-
loads .fr safe periods. Inversecharacteristic pro-
vides f*ster tripping at higher ovedoadsý.

CO-6 Definite 2 Sec. For us where g n.eIating .apancity nd fault cut.
ret ay over a Wite atg0 ( ena,_ a bidp~

ating timer (per time dial &e~t~g) fronm approxi-,
mately 10 to 20 times taP current, thus prdViding
definite selective operation for sequeitial tripping.

CO-7 Moderately Z48 Sec. 0vercurrent phase and/or ground fault detection
Inverse on transmissio or feeder.lines where moderate

both load.: ed.o to"arr

Relay approaches definite time characteristics at
higdli "'urrents, allowing wide changes in -fault
current magnitude with little change in operating
time.,

CO-8 Inverse Z.52 Sec. Phase and/or ground fault detection of subtrans-
mission fines, or feeders.. Aso supplied as primary.
Protection Or hack-up for other relays. Wide range
in time lever. settings and slope of curves facilitate
c- 1. n cordnation and assureselective operation. De-
gree., of'.inverseness required Is determined by

CO-S Vry i.53 See. faUlt current magnitude, dp•Atiing time desired,
Inverse and the characteristics of nearby relays on thes'vsem:. , :.= .y: .. " ys." .-

Factors to Consider in Selecting
Proper Relay Type
Apparatus or Circuit to be Protected: In
general. :heapplication wilt indicate the use
ofa specific relay. Sihortttime relays adi fast
to avoid equippment damage. Long-time
relays hold. off tripping on heavy 'initial.
overiceds or more extended mo0erate
overloads.

At higher fault currents. definiteýtime and
moderately inverse relays marintain constant
operating time, despite- variation in con-
nected generation and fault curreents, In-
verse and extremely inverse relays o-perate
respectively.faster 4n hilgher fault curent
Sel!ective Operation, Sequential Trip-
ping:• To maintain maximu6mcontlnuity of
•sevice, as small a section asPossible should
be rero'ied fronm a system during a fault. A
cormmon method ts to set each successive.
relay,. progressing from the- generator, to
operate 0.3 second& sooner exclusive. of.
circuit b.reaker operating timc) so that the
relay nearest the fault will operate first to
remove the faulted section. See figure 1.

R~lay
ime

Gen.

(Ohm,-4 l'~e Fault

Distrane (hm) CireUk Breaker
Fig; I
Coordination With Adjacent Relays-
To assure se *lactive operation, relays in ill
sections of the protected line should have
simil~ar operating curves. Otherwise, curves
may intercept. resulting in incorrect relay.
operation. See figure 2.

- oo-nae Ml-M atej.d

CO-il Extremely
Inverte

0.8 SMc. Used on feeder circuit breakers which must coor-
dinate with main and branch line sectionalwzing
fuses. Also used where long time delay is required
for light overload, such as where feeder is ener-
gized after extended outage..

Relay Tap Range: Magnitude of fault
current available at' a .given location is
usuall determined tem. s -d-ies. Tip
range .selection depends on the fault cur-
rent as seen by the relay, which is deter-
minied by the current trancformer rtio and
its operating characteristics under fault
conditions;.

Ac or Dc Trip Circuit, Where a do control
source. (24"to 250 volts) is available, circuit
closing relays are used. If dc is not avail-
able, circuit opening relays are used with

to Valuesho-,n Are v4th '10 tire, dial aening.*aed with 10 imcs upy yAlue cuneert 4.Plied. -

APPENDIX D
PAGE 77 OF 258 November;, 19.98.
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Construction and Operation. Continued

.1

.... 1 41 -I-fl

Mva S a'

$5, 4

Timel Delay Overcurrernt Unit (Op)
On CO-4. CO-.5 CO4, CO-7. co.t anti
CO-0- relays a main tipped coil is, placed ini-
the center leg of an - e" la.inated
magnete snmzciure. lAx produced by ttls
coi returns throh the two oum ks. of
the electromagnet, A shading coil On• the
left leg of the electomagnet creates anaut-
of-phase flux which reacts Wth the main
coil flux in the elecwmlagnets aSir gap. to
catse disc rotaton in the contact closing
directiorL
CO.2 and CO-1I electromagnt eS are sinmilar
in constructoom except that both oute legs
have windings to prodce. the necessaty
outuoi-phes iluxes reqIuitre for contact
Closing rotational torque.

0 rap f .. re.u • e _ - _
indicates miniamun current reurdto js
close the elay contacts.

(Z) -a S9crew
The tUp strew is used to select the desked
tap satng.

k! Magnetic Plugs
May 0 .e scwewed in'or out of the magnetic
c I fcuit to co rtrosl utiý aid ad jut
oaallbntio at hiqtt curents. A aampn

ane .and spr6ng adjustment pei
carain as low currents. ..

Q Moving Contact
'Also made of pure silver, the. Movlng con-
tact Is clamped to the Insulated section of
the disc .t-f. lecuical conecdtonis -made
froth th~e moving ContCt Ithough , itspial
spriqg to the spring adjuster frame. thef to

• .p-4' .A-;• "conn•"•//.,,. -,tac.ts Wilt

Time Dial close 30 amperes .at 250 volts dc.
Tnicaesinitial position 'of- the moving;....I
contact over a 270" range- Indexes from ' ird uctnD
% (ninrum-"ime) to 11 (maximum lime)..: Spiral shaped to compensate for the spring

('Sttionr nt ..- " ,p which oaczr dhug hoUt the
.--Stationary Contact moving co t .des accurate

Made of pure siav= Wig close 30 amperes pickup at anydi o.A spring ad-
at250 Volts Wg.Me5ufolwpet utr is iruovided to ritibtenta

assure posiive contact. In fast breakey ie- :" P adiustment when dested
closing schemes ,hich .require quick- --
opeigrea - on-acts the meW~p ® Dampng' Magnet

* vrid oligthe sttoaycont .act Made of. hi-gh streng~th Alnicm Controls
fixed ac oOn ,• ,M,-t . operating dme at low curnva

relas, ajustent f- % conact ollo A keperscre pe-its micrometer ajut
(or wipe) is o6•uln• dby use of a vernier ad- m. nt. o the damping magnet withouut shihf-
justing screwonthe stationary contact plate.- ing the location of the magnet- and allows

te rTelay to be amcuat ycauibratod at lgw
currents.

APPENDIX D
.:A:- ... n c •*= November, 15•89
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indicating CootactOr Switch (ICS)ipl,rdso 044.-1ld

The dc opei32ted Indicating Co tc
Switch has a :caPPer type magnetic arms-
-bae to which leaf-spring contacts are
attached.
When the Switcht is energized, the moving
cuntacts bridge the stationary contacts.
completing the tip circuit, The ICS con-
t=c are connected in parallel with the

main relay contacts. relieving them of
os,"Yng heavy trip currents.

-ouling operation. two fingers on the atoll-
ture defkt a spring, which allows the
operation indicator target to drop. The-
target is orange color and readily visible.
'Taps on hhe -inX of the unit provide con-

I nection for either 0.2 (left) or 2-0 (right)
F n _yapre scpkup operation.

When using a 125 or 250 volt dc aux;Taary
WL auxiliawy rely. the 0.2 a8pere tap is
recommended. The 2.0 ampere tap is used
an 24 or 48 volt dc cIrcui.ts

indica.tjg Instx.itareous Trip(fIT)

The lIT unit has a calibrated scale on which
are Marked the four divisional points of
pickup range.

D0-ionO Contaccor Switch (CS)

*11.7"

Used in cicuit opening type CO relays as
shown schematically in figures 10 and 11.
This scheme is applied viere ac trip coils
are used on the circuit breakers. energized
by the line current transformer. When the
CS coils energized by a small transforntr
located within the relay case. its normally
closed contacts open to remove the by-pass..
around the breaker trip coil thus tripping
the breaker.

-The CS switch will pick up at 4 amperes ac
and will safely by-pass 100 amperes ac
through its-contacts.

High Dropout tnsl eo Unit
(ITH)

If the plunger is lowered to increase the
pickup current value. then -at 300%, of
minimum trip the dropout ratio is 60% of
the Pickup cumrent. At 400% of minimum
tip he drtf-4 0 ratio is 45% of the pickup
current..
Operating speed of the ITH unit over nomni.
nal range (60 cycle base) is as follows-

at 200% Of trip Setting: less than 1 Cycle
at 500% of trip s59=14W. N cycle -

at 1000% of trip setting: 'A cycle

ACS Unit

Fig. 9

Op-r4aitg Range ............. -- ,----- S 4 Cres.

Gw•• ... ................ -73 4b- 4c

Call RAring:
c an rd n. . . . . . . . . . . ..-.. .2. a r7 , -
1-sec-•m _ -------------- -0 .,.,3

.4

I

Uelviag CeOtAICt
7-I PM

Msoatag - I .

Fig. 9
The I.TH ut is a solenoid operated device
. -wih an *csstabte =m screw which ad-

... .ju= theac cu rent'tckup of the device
, aover 2 to I range.

Used fa iigh speed protection; agsainst When die IfI` cog is enrgzewd above
beavy fault currents. Corasuuion is simiaw pkaap onehing, th moving qkuage asetem-
to thAW G( the lcangCo svftorSr. V y Roves upward. carrying "h aiver disc
-Asnefi tAt t sg sc operlted_, and fidusts~ Mhid briges. three cwgsl-aiup, Vx-

over a range of I to 4 tmeus -e rwm - Goamy corstcti. The device opens its con-
pickup. Vatiable pick, is obisined by a-.- t=t when Uhe coil. trea is reduced to
cot " screw adjbeft an the top of the 90% of ir 'V value. - 7

- OpaIfrada inge of. the (fli ank can be
V- thea Ue Tt is energlied above. pickup Inls~ed to a 4 tel I aft at towm ; -es the
saetiUg the target Iro"s. Operating timne is onairn- pik~up settitg obtainble, by
approsidmasely, one-ball cycle above 21M% lowering thet plunger afteir 1w came smrw
of smitdng. has bow " set atks maniw1 matd poadoa.

5

t
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Application
Low Voitage Protection
A low vollage condition will prevent motors
from reMaing their rated speed on starting
or cause dtem to. lose. speed and draw heavy
overload current While overload relays will
eventually detect this condition, the motor
should be quickly disconnected when severe
low voltage conditions exist .Where contln-
uous operation is essential, such as station
auxiliary service or continuous manufactur-
ng processe, the CV reia¥ is used for alarm
purposes only,

Voltage Transfer Schemes
When afternmate sources of power exst. such
as double-ended transformer units, the CV
relay can be applied to initiate switching
of the station bus to the alternate source.

The CVO relay is used in control circuits to
initiate.switching wheen the line voltage in.-
creases or decreases beyond a predeter-
rnined vatue.

CV-21 to CV-27 relays are frequency com-
p-nsated, and maintain a fixed pickup volt-
age over a wide range of. frequency. They
are used in hydro machines.

l ]iming .Applicationls

The CVrelay has an accurate operating. time
characteristic over a wide range of time dial
posiions and minimum operating voetagee
It is frequently used where specific time
itervals are required after application of
norCmal voltage or the increase or decrease
from normal voltage.

Induction Motor
Undervoltage Protection
During trnsistory fauits. such as lighting_
Strokes. en overhead line may be mom en-
t8rly de-energized while the fault am is
being extinguished. During Ithis Period t is
desirable to prevent disconnection of the
motor load, and reslize maximum beneft
fron fast ecosiag schemes, Time delay CV
relays are used to keep the motor load inservie.

Ground Fault Protection
of Ac Oerserator Windings
The sing.le unit V-srely providos effective
ground: fault protection for generator sater
windings. It is relatively insensitive to third
harmonic (180 hertz), voltage.:and will not
operate for third harmonic load unbalance
which normally fows in the generator.
neutraL The CV-8 has a 60-hedtz omkiufp
voltage of 8% o rating, arid ,pvides good
sensivity for light ground faults in the
machine.

Features
Low burden due. to high efficiency of -E'
type electromagnet
Smtall size FiT-11 case permnits optimum
use of panel space.

Frequency compensated designs having
a variation in pickup of less than 5%over the
frequency range, of 30 to 90 hertz, applied
on hydro opeoation.
Variety of designs available. including
units with' single, double, or single-pole.
double-throw contacts with dc os ac seal-tn
utnits or instantaneous voltane unitm.
Harmonicalr y restrained CV-8 rea pro-
vie esxcelent gund fault detection of
generator stalor wVidings.

Device Numbers
CV-1, Cv-2. CVt1. cv-22 ............. 27
CV-4. CV-6, CV-;24, CV,25.......... 9
CVt -CV-. CV-2•. CV27. ..... ..27 or 65
CV-4....................... 69
V ........................ 27 or 5

Operation and Construction

0 Mounting: Frame
Sofid:. one-piece tie-4.cast ahuminum. As-
sures accurate anti permanent alignment of
all components.

O Left Stationary Contact

" 61s supporting plate which is reversible to
eliminte wipe when used in quick.'opening
applications with high speed reclosers.

might Staoneary Contact

O4 t CV-4. 7. 26. and 27 relays. the left
(front) statiOnary contact is .closed at tap
value Voltage. and the right (back) contact
will close at a lower voltage which is
within 5% of this value.

0 Time OWa
In"Cawe inat W. position or the rlvxwwq.con.
tact. ft is indexed from position % (mini-
mum time) to 11 (naximum time)'. See
time curves, pages 4 and 5,

0 Damping .Magnet

High strength Alrinco. Used for damping the
induction disc.

CV-11, 2-,4. 5, 6, 7

These relays consist of a voltage unit em-
ploYing the elecromagnetic induction di-s
construction (as shown in figure 1), arnd an
Indioating ConMeator Switch unit (ICS).
See Performance Data 41-100.

The volzage unit consists of an -E7' shaped
laminated core which has a- main tapped
col:t and. .sading coil on one of the outer
legs to shift tbe flux out of phase.
In'operation, the out-of-phase flux interacts
with the main codl lux Ms create a torque an
the di=sc Rota of the disc is opposed. by
a spiral sring. which resets the contacts
and disc to their normal position when the
applied voltage falls.below the tap, setting
value, The volt,.e values Indlcated by the
tap plate are the miniinism voltages required
to close the relay tontacts;

an oveervok e typs~es; (IN- Aen d U;V-tj
the contacts dose at tap value or above.
On undietevota" types evi- and CV-, the
conMtact open at ap value or above- On
the over and undervoltage types CV-6 and
CV-7. the tap value is the voltage atwhich
the relay's front contact coses. The back
contact will close within 5% of this value.

CV-8
The CV-8 uses the same basic induction I-

November. 1587
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Figure 1 - Voltage Unit (CV Relays)

1 )
?!7-®
hi.j

disc voltage unit and Indicating Contacior
Switch as types CV-I to CV-71 but in addi-
tion inclU.des a built-in cppacitor connected
in series with the electroMagnet coil to filter
Oiutthird harmon-ic, voltage .
It is designed for low pickup value (8% of
continuous voltage rating) in generator
ground fault detection schemes, Additional
data on this application is given on page 6.

CV-21, 22. 24& 25, 268 27
These relays employ the same basic induc-
tion disc Voltage unit and Indicating Con-
tactor Switch eand operate similar to types
CV-t to CV-7, except. that they include a
frequency compensatjig resistor connected
in the outer leg coil circuit of' the "E"' type
electromagnet. Te €compensatingý resistor
eaibles them to maintain their 60 cycle
pickup .voltage and/or dropout values with-
in 5% over a variabte, input frequency of
from 30 to 9O'hertz.
Their contact arrangements and characteris-
tic curves are the same as those for the com-
parable CV-i to CV-7 types,

CVD (Fig. 3)
Type CVD incorporates the same basic elec.-
tromagnetic Induction disc voltage unit
used in the. Cvmf- to. CV- types, but is con-
structed to operate essentially as a contact
making voltmeter, with high and low volt-
age contacts, wbich are independently ad-
justable over a calibrated scale.

Upon Application. of Voltage to the relay.
the disc moves to a position in its travel
that corresponds to the applied voltage, and
remains in this position until the applied volt-
age changes. It then moves to a position
corresp•onding to the new voltage vajle.
Since the movemertt of the disc from one
position to another is under the conrol.of
the restraining spring and the damping
magnet, the. relay Ihas invew• timing char-
acteristics. The greater th6_charnie in applied
voltage, the faster the'relay disc and moving
contact will travel,

ICS, ACS, and.liV Units
ICS: The Indicating Contactor Switch is a
dc curren operated device having a mag-
netic. armature to Which leaf-spring con-
tacts are a•tached. When energized at
pickup value.. the .oin e o, btidg.e
the stationary contacts and. seal in around
the main relay contacts, relieving them of
carrying heavy trip currents- The swich has
a target which indicates completion of the
trip circuit.

ACS; Similar to the ICS unit, except that
h is ac current operated.

Figure 2- Type CV.4 Relay- Front View, Chassis

Figure 3-Type CVD. Chassis View
iIV: Also similar to the ICS unit, except that
it is as voltage operated
Refer to Performance Data 41-.00 for fL
ther details.

A, r ýe
November, 1387
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Contaot Arrangements Available
Relay Contacts I Oe-energized

I Posidion(D ..
Energized
Position4D

Undervoltage Spst. dpst Left contact closed Left contact open at tap value or above
CV-1. CV-2, CV-.21, CV-22

Ovevoltae, - Spit. dpst Left contact ogen - Left contact closed at tap value of above
OV-4, CV-S. CV-24. CV-25

Under or Overvoltage Spdtl Left contact open Left contact closes at tap value or above
CV%(- CV47, CV-26. CV-27 : Right conact closed Right contact closes below tap value

LQW pickup Overvoltage Spet, dpst Left contact open Left contact closed at mialrrvdm pickup ot above

Harmonic Filter Spdt Left contact open Left contact closed at minimum pickup or above
CV-8 Right contact dosed Right contact open

Over and Undervoltage Spdt Left
CVD RigI'
0) Front view

Thermal Capacities and Burden Data
(60 Hertz)
Tahl'v Vohs I v.
120 Voits 1 40 Valt 480 Voks

Nonrqcvsa Nonus [6r~~

contact closed
•t.Coomact open

Left cont=t:x opens at low Voltage selttling
Right contact closes at high voltage Se•ting

Paow" Watts
Fa~w

V1, 2 4. 5, 6,.70 -

S 11,0 1220 1 _ o 6.A

84 20 256 7-4 as 12S.

70 140 280 11 7( .
8z 16 ý28 A 71 1-3

C93122 IR4, '371 S6 2•.7: 72 1.0•
105 2ie -0-
,20 240 480 1.81
140 200 So00 ;

CV-21. 22, 24, 2S. 26. 27e

04128 . .0. W 4-
70 t40 M3 6 " . .3ý3 .
82 16 .... fir 22

105, 210 3..70'
121D 240 037V.
140 20, O -2.0 7

CV-4I-

•7 67 0 70") 110.0
i99 I 195 •70-0 10-0

CVD

30-120 .132 I tots6
40-160 - 178 i .85 76i(5 2i7
8"20 352 7AS 7i ".87

105-135- 1148 16-5 WI 352
210-270 1 296 1685 S 72' 382

>At fO~n~n 'mg. 1() Al .. maXimum COnMUOUs.vOytge.
13 Gewtees cureft lags voltage. ( reg Curte 15 le a e
D Maskrua csaimus voltage is 110% ol nenauh (Dt

o, t=p vholtge ,Wsvorve( is def
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Time Curves, 60 Hertz
Underv•l•age-
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Overvoltage

120
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9011 '0 4601 am 1200 1600.POacent *9 Pick~ up Voltage
418250 Figure 6 -418 .252

49 Figure 4 41e2516 Figure 6
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1
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4D6C882

N-•

Figure 10
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0
Generator Ground Protection (Type CV-8)
Typical Application of Low Pickup Overvoltage Relay
(Ground Fault Protection of Ac Gernerator Wiindingi)

the generator neutral is grounded through a combination is rated at1,60 volts continuous.
dis•t'bution transformer. The primary of the R2 resistor assembly is style number 1956
tranisformer is rated for generator line-to- 449ý At 70 volts, the SV relay picks up.
line voltage, secondary for 120 or 240 volts opening its contact. end inserting the, resis-
A CV-8 low pickup: relay is used. to detect tor ins.eries with the type CV-8 relay,, thus
ground fault in the generator winding The reducing the voltage impressed across the

relay contains a tuned filler circuit whil:hof- CV-8 coil.
fers high impedance to- 180 hertz voltagle Due. to the high :impedance of the CV-8
(third harmonic) and low impedance to 60 during generator warr-up or reduced fre-
her, voltage, ." eqcy opration. arn additional.*adjustable

The 67 volt CV- 8 telay can withstand.67 SV, relay rated-7-16 volts s60hertzis used
volts continuously and. 140 volts for 2 mrin- to back upthe.CV-8. The SVJis set-t iriitiate
utes. If the relay is to be used for an. alarm tripping. With a 7 volt,.60 ýhrtst setting , it
or a timing function whete the above val- will operate at 2 volts, 15 hertz or 3.5 volts
ues are exceeded, it is advisable to use the at 30 hertz.. Dring 60 hertz operation; the
199 volt CV relay. If however, a more sen- SV relayis disconnected b'y a. 521b contact.
sitive pickup is required, a 67 voit relay may A third harmonic filter circui vis not required
be used, in conjunction with one SV relay Iwith t he SV because of ithu low values of
and an external resistor as shown dotted on ' third harmonic present during reduced fre-
figure. 10, Using a. 70-160 volt SV relay and - quency operation.

a 375 ohm. 8%Ainch external resistor. the

ZAlso availsbIe iii adlua tabte rang.:
5.4 to 20.0 volts (67 voile Continuous)
16,0 to 40.0 volts (199 vohts continuous)

Figure 11
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C
Westinghouse Type KF

High-Speed
Underfrequency Relay

With Solid State Timing

Applipation
The K IF relay provides high--speed sensing
of underfrequen-cy conditions during systemh

usual. application s of the relay involve
selective dropping of the system load based
on the fiequency decrement.

It is particularly applicable for relatively
isolated areas where a severe overload (i.e.
greater than 50%) could occur due to a
Zig-line trin=• : "

Features. -
Solid• state timinglis available to provide
a wider range of time delay adjustment
(6-30 :cyls on a 60 hertz.base). A 100 ms
time delay on tdp prevents undesirable
operation due to other system transient con-
ditins 'or voltage dips.

Individual settings for frequency, time
delay, and Indicating Contactor Switch
pickup make the iWtays ui(able- over a variety
of applicationa.

Operable over a temperature range of
The freiay can be applied to conteoi voltage -20"C to +647C.
regulator tap changing mechanisms during Operable over a voltage range of 70 to
low frequency operatior. 1r a voltge r

..'1 0% off f'atdJvoltage... '-..:. ..

Speed of operation of the relay is'inversely Will- not false trip on energizatOn or do-
proportional to the decrease of system false i
frequency. ene•gization. .

A minimum delay of 6 cycles is required
since a sudden shift in the voltage phase
angle during a fault will appear as a rapid
change in frequency to underfrequency
relays.

A high.speed cylinde r unit in cbnjunc--
tion with a time-delay-on-pickup telephone- -

type relay provides secure system frequency
detection.

Device Number:- 81

Junee 1573
supqtesE 08 41-5o3 ated eavember. 1-968
EF. CZO7I1O8
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Constru~ction

9 nduction. Cyltder Unit
.. Has p•sitive contact operiing' torquoe' at-
normal frequency. " - •

Tap provideid for 0.2:6r 2-0 amps dc pickup
peraon.Fr breaker trip, circults or for
oeaion Of a type jWL lockout relay. the

tapis .s.eWd When the current is
low; as hen using :anSG or MG-6 multi-

auxi liary relay, the 0.2 amp tap is
redommended,.

ý-The ICS has 6.5 o.ms resistance on the 0.2
a p and 0.15 ohms on the 2.0 amp tap.

0 requency Adjusting Reacior
Kas adjustmentstoe setting the rlay to trip

uency. The minimum trip,
freqiuency can be varied over the operating
range of 55-59.5 hertz. The standard 60

arit KF rehay is shipped adjusted for
an tt closing at 69.5 hirtz, unless other-

isp spefied.
.. 'A lcg -feature is Provided: to prevent an

acdntal change, in the setting. "

0 Solild State Timoing Circuit

0 ' Timer Ad ustment

4lo. provided with a locking feature for,
preventiot of accidental setting change.

0'relehone Relay MT)

provides 6 cycle delay only on non-
adjstale F. -30cycle adiustable delay

s accomplished with,:a rheostat connected0 static timing. circuit. See no. 6 above,

Contacts work against gravity..

The telephone relay and the cylinder unit
have mechanical spring restraint. This com-
bined with the sonld state timing circuit
make tlhe' relay virtually immune to acci-

z__ dental panetl shock.

Figure I upper View Figure 2 Lower Vie~w
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( Type KF
fHigh-Speed
Underfrequency Relay

With Solid State Timing

Operation
When the applied source .frequency drops
below the setting of the relay, the cylinder
unit will close, energizing. the solid-state
timing circuit A• this point, the -. telephone
relay is picked up and sets up tripping. The
Indicating Contactor Switch (ICS) is also
picked up, and Will provide trip indication.

The timer will reset when the cylinder unit
resets; de-energizing the telephone rol-ay.

The time-delay unit's operation cart be
selected from one of.three types avaijabl:

(1) Ac operation. non-adjustable (6 cycles)

(2) Ac operation, adjustable (8-30 cycles)

(3) Dc operation, adjustable (6-30 cycles)

Characteristics
Ratings..-
The KF relay.is rated 120 volts at 60 hertz.
or 120 volta at 50: hertz." .

Adjustable range of frequancy is 55-495'
hertz for the 60 hertZ relay, and 44-49.5
hertz for the 50 hertz relay. -

Continuous rating - 1.10% of rated voltage.

Trip Circuit: - .

1'he main contacts will close 30 amperes at
250 volts dc. andthe seal-in- ontacts ofthe
ICS will safely carry this long enough to
trip a circuit breaker..

Trip Circuit Constants
Indicating Corntactor Switch (1CSj: .
6.5 ohms resistance on the 0.2 mp tap.
0.15 ohms resistance on the 2.0 Amp tap.

Burden
12.8 volt-amperes at 120 volts, 60 hertz.
13A volt--amperes at 120 volts, 50 hertz.

Timing iCircUi•t Selection
A choice of acor•dc time delay is available.
For example, whebre adjustable time delay is
required, a KF relay with tire auxiliary time
delay aelay e6ergized from tihe* trpping
battery is• available. The ac time delay type
utilizes a fUll-wave bridge rectifier.

By using ac for timing circuit, the foltowirg
advanta•e .'s obtained: .

A single s~tyleo relay is applicable for all
tripp6g b;attier-y ratings.

A minirnum, delay of 6-,cycles is required
unless the trip circuit is supervised by
another device wvhiýcf wi ll be open during
faulsk. Uhbatanced: faults can cause a
sudden shift 0. thie voltage phase angle;
producing an ap parent rapid change in
frequency; The cylinder unit closes momen-
tarily, but wil •n Fidt produce tripping when
usedwith a 6-cycle telephone unit delay,

Where the ielay and motor l.ad can be
reailyislatdsuch as a station tapped off

a tie line, use a type K0-1 current detector
relay, 6ks-2 am~: ýiers to suipervise the KF
trip circUitL E .rgize the K o-1 relay with one
phase of th'esta'ia•nsupply current so it will
reset*WhMn *th~e station isde-eoergized, other--
wise thte -010.or inertia may mainiain suffi-
cient voltage to operate the. KF relay and
lock out the expendable fekd'ers, *KF relays
with rime' delays as long as 3 0 cyls have
opereaiat4e r this cause. Duringqactua under-
frequ Pncy conditions, if the irttioh, load is
too loiw to operate the KO-1- relay, no
purpose is: served in tripping any of its
feeders.
While long delays are desirable'for. security.
c4ae ms beexeicised in load~savlng appli-
cations 'to insurTe -that load: $heddin has
been completed before the frequencyI drops:
more than -3 cycles (i-e., 57 hertz on 60., "
hertz Syster. _ iOtherwise. generation may be.
cuitailed due to plant auxiliary motortrouble.
Figure 8 shows the KF rate-of-change of
frequency. With a 6-cycle delay relay set for

59,5 hertz, for example, breaker trip coil
energization occurs -at 0.6 cycle below
"trip" frequency (59.5-0.6=56&9 hertz)
for a decay rate of. 2.5 Hertz: per secoond.
This rate corresponds to about 30% over-
load, assuming an inertia constant of H=3.

After the first priority load has been shed the
decay rate will diminish.. Even sQ, unless the
overload is quite small, a 30-cycle delay is
excessive if three graded frequency prior-
ities are to be accommodated without
alldwing the. system frequency to-dip below
57 hertz on a 60-hertz system.
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Westinghouse

lo
Internal Wiring (Front View) 120 Volt. FT-21 Case
55-59.5 Hertz Adjustable Frequency Range, Spdt Contacts

Wid% Ac Opecated Auxiliary With Ac Operated Adjustable
Time Delay Unit Auxiliary Time Delay Unit

_______ (i 7 "

*caso Terminal-

962A252 Suo. 2Fiwte 3 81A669 Figwo 5
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Type KF
High-Speed
Underfrequency Relay

With Solid State Timing

Characteristic Curves (60 Hertz)

Temperature

5"75

M ENA !•Iitkt
58

S's

Voltage

60~

57

58 12

W- 555

S 54.5

-40 30-20 -TO 0 +10 +20 +30 +40 +S05 +60 4-70

Tempevwe in Degrees 0emngrada (C)
Figure 6 M~A5 29

G0

a

Z

59

85$

57.

5S5

545

20 V. 40 50 60 70 80 So IO 10 110 120 130

Impressed Voltage
1363A520 Sub. 7F~iu9.* 7

Rate.O,f Change

6

ýD+ 4

0
(3,

4D

x0

69

58

cV
2 s~

E
Z
E 54.5

~54
0 1 2 3 4 5 6 .7 8 a S 10 11
Rate Of Change Of Frequency (Hertz/Secand)

6710023 Sub. 3 Figure 9

o 10 20 30 40 50 60 70 80 0 100110
Time In Mimntes

863A52I Sub. 2"Figure 8
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Switches
Typ WL, Type WLM

- JvvwntsaýlV 198O
Sv•p•1:Ecsf1t"34-22 L
dated MayE % 77

Ma~ed to. E.10. C1,S771PL

Circuit BreakerTripping; Control

Type WIwltd~es Farad ntonzsticn speage 2.-

Sryle - of

3oopea00tG S

3MM87662~10 a
200P8580010 10

10nop501 6 n
- 00PS90MIS3 'to

30amlam i
200IN922G01 8

Swirit% Less CoilCoil ano

4204•G04 250 ..

4220g•5006 250
4220549007. 250.

Appras~.

S
5

10
it

A52641111y
Style

0P757001
750?256G01~

7551
20087600010

Na.,
of' -

8-
10*
6

10

3006986 01t
3208557G00

- 50010

10
6
S

5
6

A220D94562 250'
.126514 250

=2205459 Q * .

422054502 12S

4220g45GI6 Qi422Wk48052 M1

4220949600 1-25

S
.11-

S
* 10

'I
S

.10
11

10
10
8*
S

300P25G.-01 - 4

300870010- so

a • : +a30OP767G6010 -8I

3008768001 C 10

S-it4ds, Leyss

4220545607

4220545614

42208.4SG30,

42209490G3S

Coll Approx,

125 1125 11
125 .

12s,5 7.5

25 9
1* 25,. " . 1"

125 10
125 11225 -:11

*20UP756010 1D0Ia 4Z20SO9 .12S' I I

20*87706016 1.0 42Z0349GS5 125 I I1
30*8771G6018 5 4220549619 250' a

we. oe.a•aeW Os• '.,e=ammscaa.. . toL. 81 a € 404ff " "~s wls444
2 i ?" i• •f-.y 84Y1n. .- t.,t..........

z0fSsla~ ~ e~Whoatof AUPM. RCamav~ co
Ss Maiem tR;n,0. -Hes~dl SwO. A - Cb~jt , Re Ie .Ts

Ksn~leWt.. kn gatCoedI o.04 ,Tzip Posd ;

Ns o s. Tt0  'NT TI T.l -

By', . .

,adl 4ad ....... H..n 3

2 02 1 AZ155000 4220J4967 A2205 5060.
, 2205.2602 4EZZOSS6G 4220M49G60 4225D5G060

4 420490 42506(ý0? A220545610 4220%5061p

S 42=4004W.0 42055060* ,4220549G12 42202=511.
6 422058605 42*50C~ 4,22V055141720561

6 4204908*205505 '8461 4220550613
1 25496 62ogIM17 4004644209'-Rd"

2 4226~491S 420~50S"4205(841 -495OG44

4 42064967 42205067'422090GGA 7 20S04

5 4211$018 420S2~6 42O9~G44422D050G49
S 422$6S42580542594 422MO5G45'

10 42254= 1 20sS3W4Ve4 422055064

S 42204924 4209064 42205495 4220955065
* 470094925*420562 42203945651 '42fl*5e '1

10 421)6A62 4209861 422054.65 4a235W65 1
4. 420858284220500362 A2255SUM4£220930=54

5.422084G25 7 548MOG3 . 02. ý- _

6 42204803 422085062 422049656 42205506581
o 42290=461 422055G31 4220548157 4220950065 1

C.A 1-2 .4" 54- 74 9. 10
0

61A a A A
7 B A A A
71s 8 A A A A

a 8 A A A' A A
a B A A A A A
a . A A A A A
a2 A A A A A A

61 5. 8 : A .

7 a' A A
7%5 B a A A A'

8 A A A A
a A A A A

'a 'A A A A
-. A A A A

7 0 8: A
t " BP S •+A A.

8 + . 8. . A .ýA A
8 8 6 A A A'X

0 B 8 " A A A
. 8. 8 8 A A A

71 .6 B ' " B B.A .

a 0 0 9 0' A

- . e- B e6 A A.
0 a 8 0 a A 'A

6 5 .6 6 8 0 A
a .,0 aB B A

8 .6 1 a 8 A'
a 8 1 B A.- B'

1 . 8 B S B .. 6 5

11-1.2 13144 1"5-1 1718 1•520

A -A," A" '
A A A A. A

A
A A•
A A A A A

A.
ýA A. A
A: A"•A•A" A A

A A' A
A 2- A. A: A A

A A A:A+ A.- A ". A A
A A - A A A
A-
A A A'-
A' A A A A

ISa ~wtmn b4...w,~as~o
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echncal Oats
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/7

Additions and Madlfcsfions@b

Sgica aINm~plaireMarking
7`6ioblai Pip e1 Loc~ek
Bae GaedAs

0
ypewl. Switrime. Conzinued
31b ,e 3; TWO Units Geared WSo tarn~mano
-andle

4 1
S 2

'able 4: CharacterSti= -Coil Selection for.Rely -Switth
mre-Friom gnrizationi of toil to-Posilive Con1tactCloaipgSecondS

.,a coils inirked l are considere-d-tandard foril•O rartn voltage as undicated and will

lycse, the operating voltage must be 9gen• These. coidSshbvld not bevuseda oI, sampere

767 374 .73 01 01

476 3n2 62 . 1 7.0 .012 v013

0G43 450. vs. 21.0 -014
477 975 1,22 335001
807 530 . ItS 44.001
, V 2a a 40 01

A4S2 3.2S zi.195e.0 cis e,
.... St. 2 A5• 3 i.n Trip . *I s.

746706"23742- .43.0 .135. . 017

S Q 43. 50 - 2.0 a.15 . . 015

477 879 57ý0 200 .
80730 140.0 243 ...

.017

4.5 .7a0
53.0 *540

3,. 33 10OA.0 11,1.0

.015

TypsWLMSwitcheit
si.91la i Woe
slaoealw

Geared Units
Stsassf0

1

6
7
a
a

10

13"

15
16

19

20

Na. of lndoor Wih Covrer lIdoo Withut Coirs
"SMe NumbeQ.

A 867 967 8.4%10
4 591: Big

6 870 M0 591 821(AI
a .-. . 591 522

10. 620 566. SO3 VAGt.
13 . 65)83

(1 6.w.iW-6ftog-aa

t0US1 ft Ca-W

. OvtdCmt.Weathteroraof

0559 9.35

055 541

Ordering lnorniation
proce' Incue swii.h ando 0i1 in all cases-
SelecrtsWnct h s•.yl•number-from table I and
cotil s;tylie niumibe feron obt A untess iot i
convanientto order •,lae osiem•b• Style
from table 2 which listst he. most frequently
used corn bination.

Operating voltage rhould always be sped.

id.esr-dut yhdl 1 wte can to
mounted oropanels up t~o2 ineh'e, ttiuckbty

ha ngirng t he-,ourtlng.scre length. Modem
handle svtchesfor othrtha . Inch panels
eravailableronsnecel order.

Speciial WL4t4wficbascan be sup~plied onape-
ial 0order to ha1d0•reth nldciecuitlup

to a maximumt of 2D.

For info.nationon direct currentappications
refer s i switchpdve rulleftn 34-25s

For special swi~tches, refer to Westinghouse.

a

a
C

Westinghouse Electric Carpolation.
Dwthttfivision
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Bulletin 700-RTC

Solid-State Timing Relays

Bulletin 700-RTC
Timing Functions

8 ON-Delay
8 OFF-Delay

Timing Ranges
- Seconds: o.05...2,

0.7--# , 6.4 ... 30, Z-__120

Minutes: 0.015...1,
0..M._4, 0.25... 16 and
1...64

* AC, 50/6 Hz or DC
600V AC Maximum

- 300VDC Maximum
- Relays with Fixed Time

Delay
* Sealed Contacts
-tHah Environments
SHazardous Locations
Class i, Div. 2,
Groups A, B, C and D

p

I
TABLE OF CONTENTS

________~________~____Page

...... .......... .. ......... I3 Setiaon...............................
Mcso h... ................. 14 AVprwxknaw Dekneloe t ........

Description
Bulleti 700-RTC Fixed Time timing relays are designed for applicationes requiring a specific
time delayahd i which inadedent timing cha.ges must be av0o , ý fThey offer the rellabifity
and acujracy of a fixed solid-.state albng with the contact isolation of electromechanical relays.

BUlletin 700RTC timing relays are avalablWeyt up to 2 t#med and2instantaneous contacts
in vaftous N.O. adN.Q Nc eatio The 16-position-switch provides theselection of 8:timlng
ranges lIn either the On-Oeay or aft-Delaymode. An LED W964tbr(Off, Flash•gfor timing, or
On ifor. delay completed) inelcates timer operating Status.
Bufletin 70"~:TG timers have adusetpoeiote.Bulletin 700-lITCR
tim have prmosm for a remole adjstn potentiometer fo 24Vody. -......

Bulletin 70oo•0 and -HTCRTmkIg Relays-lruim g ranges are 0.05...2, o:2...8, 0.4 .. o. and
2... 10 seconds and 0.0_1.10.6...4,0.25..i6. and -1...64 minutes.

The fixed time delayis fartory-set at a value within ±5% of time stated on. the nameplate. The
9perafig mode is either On-Delay or Off-Delay, not convettible. Relays are supplied with up
tolwo timed contacts and two instantaneous contacts, and are also available without provision

The N.Oý and N.C. contact catidges are designed lobe changed oradded in the field. A relay
can be easiy modified to have any combination of N.O. and:KC. contacts, irmited to 2 timed
and 2istaaneouscontactsThe unucsedsp ae reflledw h renovable'dumycandtges.
Contomlrty to Standards: Approval:
NEMA 8600 . . SA Cefied
NEMA P300 FdeLR11924

UL FHe 10314,
Guide, NOW

Allen-Bradley

Your order must include:

- Cat No6 of the reay selected

" , l vo•a•te suffix code.

*If reqiied. Cat. No. ofany
-accessories.

9-191



Bulletin 700-RTC

Solid-State Timing Relays
Product Selection

Bulletin 700-ilTC Relay - Rel•as with Provisijon for Instantaneous Contacts
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Relays listed below have slots for two timed contacts and two Instartaneous contacts. Unused slots are equipped with removable
dummy cartridgeS.

Ndumber ot Contact Cartaidges
OOVInTV00

Without FACCMoUre

lalataeos tme CaL Na.

0 0' C0 0 0- 700-R1OG O
S 1 0 100-RTCOOIOOS

0;: 0 0b 0-ITOO0
0' 0 20 700 OO00!P

1. 0 070-TGOO
o0 1 _ 700RTC11%0"

20 0 1 1 700-ATOOOI 100
1 .0 0..7RCO00
o 1 0 1700-RTC0410O

____ 0 J 2 7004iTTC000200
1 0 2 J O 700-RTCIDO2OO0
2. 0 1: J 70O-RTC201:000

o1 2 J 0. 70G-RT0012000

1 1 1 700-RTC101100

I1 0 1 1 70OWRC1O10O0

1 1 0 a 1 7OD-PTC1002M
0 0 1D 2 70"TC0T01002

0___ o 1 o0 1 700-RTGojozoe

I
/

2 U 4 U 700-TC20200

2. 0 1 1 7OOqRMt01106
G _ 2 2. 0a 70-11CO22".

I 1 1 1 7OG41TC1 U0.0

0 0 7001tT2002OG1~ 10 t 2 700-RI110200.

4

0 2 I 1. 700-IRTC021 10-
2 0 2 700-8TC020200

0, V*.t8tage SUfjit Code.-
The~a.1ALo.91.i asWsed-4 inot complote Select a ~volta sAUfi code firom dw ltb"o owto coMPlete the Cat. No.

Ca.N.O4T00t0bcmaCat. 740TOO0*oteveccstyoroa AlnBmlyu

Volage24Y VC 2" AC. SWOO ha 1ZVDCIflOVAO0la 2 DC 220240 AC, fi0"5 ti
CON Code I . - U24. -Ul L_ j U2

Contact Ca:tuldges

Duscripton j Contact-
(Idre~~h

L~e arid__

COL. No.

Remote Potentiometer Provision (fot Bulletin 7004ITCR RWays, 24VAC,
700-~lTS 60-60 H7- or 24V 06 Only)

_ -_•"- To otiera MWlti7 703-RTC relay • e ret'note potentometer provislon, add
an *'afterthe fette-s RM of ftselected at. No. from the above tae and
a "U24" cod code to the. Cat. No. .Examplem 700-RTCR00OOU24. Order
potentiometer separately from page 9-194.

9--192 Allen-Bradley
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Pr-oduot Selection, Continued

Bulletin 700-RTC Relays with Fixed Time. Delay- Relays with Provision for Instantaneous Contacts

Relays listed below have slois for two limed and tw6 r-artan'ivus contacts. Unused slots are equipped with removable dummy
cartridges.

NUmberaf
ContwACtartrdges

.Open2 Type
Wiltgat Enclosure

Total N NC CZL N&

0 0. 0, 0 a 70GfiTCOD00

1 0 0 -- 0 - 70~C0

2-. 0 - 0 7OG-fITC40000
1 0 1 0 * 700-RTG1100
1 0 -7 0 1 70"-TC12000

2 1 1 0 0 70"-Tc3000
-0 1 0 7004tITMC21000

0 1 700-EtTC22000
___ 0 2 0 0- lOfCOO

2 0 1 0 700-RTC4I 000

1 0 2 0 700-RTCt400.

a a 0 1 0-ICZO

1 0 1 1 70-r13040

I I 1 0 700-K1T1M 0 -
0 1 2 0 T6 ~
11 0 0 2 7P0-MIClSOOG

1 1 0 1 7004"=02000

o 1. 1 1 700-RTC23000

o 2 1 0 -. 700-RTCS1000.
0 1 0 2 700G-RTC25000

2 0 1 7004:7052O009

i

2 0 2 .0. 700-RITC"O"

4

2 j . 700-RTG4NM0
1 I f 2 0 j70"-TO34"~

-0 0 2 70&f=~450"0

1 1 - 1 1. 70D-f(TP30O

1 0 2700-RT035O000
0__ 2 70-11530

0 2 0 2: 7001RTC55000

0- Pmplat the 0l kithe CaL No. vftthhe aqpwptop elei end riunbers tD indicate ftheopw* mode.*Mdthe #ed lirme dlay vakse. fieito

- ONIe Operating Mod- r oledr Deay

Cz Offtey- Sac, Three dights indicatir%;Ahe fixed time delay (frs dgtt

Z Of-Dely - ec.indicalos seconds; nexd two digits indicate 1/100 seconds),

Y I minutes - Two d~isidk" tiet ed time dety in m4MMMs
____ta-5II. I re dgiis indicatkig the &axd time delay (fiW 6&gi

__Indica l~tes5 no~ r two diits indficate 11100 a*K4s)e.

deay T~ia.tdadsty'YDwtd*dds~t sep .9ately at o 7*0-RTC4S2~ Is fora selay with 2 M.O.
dawgs nde trlpýan C.aw i .. sw sz mrkiatsan On4 eftylkiwwith a 2isecond fixed tOme

0 Voltage Sffix.Code "' -- - . .
The Cat. No. as listed Is not ecmplete. To comlete the Cat. No.. add a coil c•de selected from the table below.

Voltage . 24VD--24V AC,. 50(00W H 120VOC"-1101120VACS 0(0Hz 240V C'-220W240VAC.50600HZ

Cd Code W 24 u1 L12

AlMen-Bradley 9-19"3



Bulletin 700-RTC
Solid-State Timing Relays
Accessories

tn Cartridge Type Color Cat. No.

Contact Cartridges - These cartridges are used to Normally Open Grey 700--CRT5
. add contacts to timing relayshaving unused slots. The

tN .0:_N.€.,..an d ummy' ,aftrdges areinterchangeable and can be used in timed or Normally Closed Orange 700-CRT6

iNO.. ntCand "Dumrny catrde are- -_____
• niantaneucontact slots. 'Ducnya crtridges .. ._

Cat. No. Cat, No. Cat No, should be placed in unused cartridge slots to guard
700-CRTS 700-CR TO 700-Cng against entrance of foreign material; 'Dummy Cartridge Black 700-CR9

Externat Potentlometer --The potentiomeler units
wed are recommended for timers witti remote Oitmight 0 SOOT-U90
potentomoetr provisioh. Rer•,o catalog section on

ulte!tin BOOT or 80oM for general construction ..
features.

Small Oiltight - Round 00 SOOM -N37
Connection Catte.-Us~e shielded twistedpair cable,.
mmaiimu of 50 feet. 0e66mmended'cable (Or --. - -

equivalent): UL style 2517, having two #18 stranded
conductors with aluminum mylar foil sheld and #20 Smal: 6itight -Square 400 800MS-N37.

C o. o.0MR-W37. drain wire. Rated 150aC, FR-I. 300 voltS.

ATTENTI1Of-Ifthe recommended potentrometerandcableare not sed, be certain that
the potentiometer and.cable wirng (R1-R.2 cirput In F-gure 3) isinsulated from ground and
circuit common lo 300V RMS or greater. ._._"_"_"___"_"_"_"

Manual Actuator- Used toenergize the timing relay Initatelrcuitmanually. Field instatled..

tPush torest... .,• : .L1 1 L2 ".
2 1

.M •P 700-N7

TeManual
Terminal

Ll L2

I

NEMA Type I Enclosure- Suitable for Bulletin 700-RTC timing relays. 700"431

4'- L

Un•versal Mounting Strips-These strips are easily Relays Per Strip Pks. aty.
cut to the required length and bolted, rtveted or _4_5 __5_ _

spotweld ed in place. Relays are Installed adjacent to S
one another on the mounting stip with the captive 12 5
mounting screws provided. S strips/package.

700-MP4-
7OO4AP8

7OG0-MP12

700-MPI.6"1I -

O Legend plate. Cat No. 800T-XSOS must be spcd.i.ed when c-rdcrt~g.
0 Add suitable 400 K-0 potentiometer.
0 Does not include legend plate. Refer to page 10-289.

Dars '4 " tnoi " "iu ac Ps4iay -Y Oe
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f
Bulletin 700-RTC

Solid-State Timing Relays
SpecificationslApproximate Dimensions

Voltage and Power Requirements
AC Voltage I Total Power Require InitiateTermtrnal(P) Power Maxum AllowableCo Code

+10% -15% 5016o lHz ._ _________e______o__Cod

24VAC - -VA7 4" A -/ om u2
110/120VAC " VA 4_VA ' 2A,.A Ut
220/240V A 1IvA V . SVA J 2A MA U2

DC: Voltge : Total Power Required Iniftle Terminal (PePower Coil I ,_______ Code
410' "-20% L.eakage Current

24V. w 0. .- _W ... . ••1u04
120V DC O1w 5 W
240V DO 12 W, 5W 2A, mA U2

Type __'__ , __,__ _ _. ...
Cont••t Rating NEMA 8600 60oV AC, SA
(See page 9-12), _______EMA P360, 30V DO, 5A,

*contact Arrangement 1....4 pole.' ax of Ztirrie°d and 2 kwataneous.
__ ._ .. .... ..... Available inany cum.bib"aon of NXO; and N.C. contacts

.Contact Material W (fumnqsniii a controlled gas afttno$there),
Operatig:Mode . ____"__ :Convetleo t0Or-Delay~or Ott-tOeay__

iMingage go . 0'Q.05...64 min.
_Rest Time. 2Sms

rRepat:curcy ±1% (or ±50 rns) at constant voltage and temperatusre
Mo Iunting Panel orStip Mount "_.

________ Surgeuppsion Not required. Tmershve internalsuppression-
ULtisted "_' Suiable for use in Class i, ivMision 2, Groups A. B, C. and D

Mainmum Allowable Leakage Current 24V AC2.10 mA
______ ____________11011f20V AC. 22M0/4V AC, 1201240Y DO 2-4 MA
Ambient Temperature a

-. Operatng: -20...+6O0 (-4 ...- 140°)

____________________ _ ,Storge: -20...+6(T'C (-4.,..+e40")
I

0 Continuous dutyunitsaplaced dose to eachother (3 in a row) havea tempeature range of -20...•45W (-4....+113F) orshould havealrdrctiated

Saround the units.:

Typical-Wiring Diagram

E-amhSw k*&* L2

(4. itw.)MZ -,IA(onra.

r1 Calculation FEX-O(

-. Attac]
02 04 CCAta..., N.M 0 ,Page 11l

Approximate-Dimensions
Dimensions are shown in millimeters (inches). Dimensions are not intended to be used for manufacturing purposes.
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NSEdA Type r axkwsur for RFC Wiays
APP-~~eAM-1 Sh~phsg Weigllt 1-26 kg M2. lb-)
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FEATURESAND.

Outstanding Features
1 Logic circuitry solid state, no moving.parts.

2. High voltage (125V. DC) signal contact option provided
for 12 volt logic systems. Note: This is rnot to be utilized
where intrinsically safe operation is contemplated.

3. No false tripping. Power supply and each input circuit
protected by filter networks.

4ý De-rated components to assure long life.

5 Extra Long Life Lamps.

/75,t' 70
7- Sequence option switch on some plug-in modules for

operating flexibility,

8. Full operational test for maximum sacuriiy of monitonng

9 All logic supplied on printed circuit plug-in boards
Material:glass epoxy (GIO). grade FR-4. flame retardani,
meets MtL-P-1 3949E.

10. Five basic cabinet styles offered as part of standard line
Plug-in modules are identical

11. Remote logic system capabilities

12. Many plug-in cards have as an option integrally mounted
LEO status indicators. Consult factory for additional
information.

0

6 Operation from either normally open or normally closed
signal contacts (via switch) without substituting
plug-in modules-

General Specifications and Operating- Details.
Annunciators are subject to the same considerations as other
electrical equipment regarcling: (1) Ervironment. (2) Power
Source. (3) Physical Mountihg. (4) Function, and (5) General
Specifications,
POWER REOVIREMSENTS . <

3 watts per point, typical:.. ' - -

LOGIC VOLTAGE
r-tandard 12V DC with 6:3 volt lamps. signal contact 12V

o,06C or optionAl.125V OC.
ptional 24V DC with 24 volt lamps and signal contacts.

SIGNAL INPUT VOLTAGE
12V DC, 24V D0 or 125V DC (12 and.125V DC signal,
input not available:with, 24V logic;c meets IEEE Standaid
472-1974 .SurtoieWfthsta nd:60abi.fiy Test)
12V Signal Coif tipWits-(Notavailable with 24V logic)

Input current:. 1.3mia max-
(Thru signal contact)

Series resistance: 8k ohm max.
(Maximum: resistance of wiring and contact to be
recognized as a closed contact.)

Shunt resistance: 68K ohm.min
(Minimum resistance in parallel to signal input to
be recognized as an open contact-I

Response time: 11 ms. min-. 14 ms- nom..,
24: Ins. max.

(Minimum length oflimne signal must be present at
input to guarantee a lockin alarm.)

Discrimination time. 5ms. typ.
loms. max.

(Minimum time diffe rencebetween input signalsto
guarantee that only the initial input signal will

. cause' a first out alert condition: for sequential
alarm points only.)

Input steptfunction: .2.5V DC
. 7..5V DC

(Voltage levels required at input terminals when
step function voltage input signals used.)

.24V Signal Contact Inputs

Input current: 1,3rna. max.
Series resistance: 20K ohm maxShunt resistance: - 120K ohm min.

Response time: 6ms. min,,

Input step function: .10V DC
1i8V 0C

25 Sigfnal Contact Inputs (Not available with 24V
SLogic)Systems specified for 125V signal contacts are
equipped with 751KOhmnresistors mounted in the chassis

"Input curient m 2a. max.
Series resistance. t00K ohm max
Shunt resistance:.: .1 5meg.. ohm Min

. Response time: . 9ms min.
15rns= nom.
32ms.. max

Discrimination time•: 5ms. typ.
. 15ms.. max..

OUTPUTS
Visual lamp indication on lamp panel display, from point
modules norrndalty Iwo 1 wait lamps in parallel per point
Audible tone output from remote Panatone horn. driven
by flasher/horn module, with internal volume control.
Sound level: 72 to 90dB @F10.
Optional auxiliary relay contact output Contact rated 5
amps at 120/60V AC or I amp at 125V DC resistive

HUMIDITY
Relative humidity: (non condensing) 0 to 95%

TEMPERATURE RANGE
Operative Limits

MinimuknO degrees Celsius (32 degrees Fahrenheit)
Maximumr5odlegrees Celsius (122 degrees Fahrenheit)

Storagg Limits
Minimum -40 degrees Celsius (-40 degrees Fahrenheit)
Maximum 70 degrees Celsius (158 degrees Fahrenheit)

MOUNTING
Standard cabinets furnished with clamps for flush panel
mounting Panastat annunciators are not position sensi-
tive and can be mounted in sloping panels. Surface
mounted cabinets and door panels are available in
weather-tight designs.

M5Ai SUPPLY aNPUT %' -.elA-E-

Standard: 120V.50-60HZ AC.. 125V DC
Optional: 24V OC or AC. 48V DC or AC, 240V AC. 4

250V DC.. All AC power supplies are
designed for 50-60Hz operation.

Meets IEEE Standard 472ý1974 Surge Withstand Capa-
bility Test

Calculation FEX-00204-00
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f., Al B11
B58, 10, GENERAL PURPOSE
119, 215 SCREW MOUNTED RELAYS

6 AMP TYýPES ...

!!4

"TT-73;
5-TO 15-AMP

MIDGET

5 AMP TYPES

Al.xCx 854xtx

Type I19XBX is a 5-amp rated, DPDT unit that is a U.L Listed
Component: File No. E13224. Contact rating is S amps, non-
inductive or 118 HO1 motor load (80% PF) at 120 Vac.

Dosigned for quanlIty production, standard relays with
120V, 6q-hertz coils are normally carried in stock, Special
modifications are available to quantity users.Types Al, B1 & 858 relays have 300.voltelectricat spacing

and contact ratings of•6amps, non-inductlve--Wid~ety used In

control circuitS and for operating small auxiliary equipment-

COILS: For any single voltage up to 240V160Hz oi 125 Vdc

CONTACT RATING:

Load 24V 120.V 240V
AC 6A 6
DC 6A 0.5

GENERAL SPECIFfCATIONS:
U.L Listed. File No. E•104
Insulation: 300 V" '
Terminals: 9.6.32 front. studs

SERIES Al
Relay Contacts Term.

AtOXX 3 SO NO,-7- 8

A1,CX 3 S3 OT""•-

IT AIABX 3S 1TNO . 10-.S/•I
2 DT

rL--1 A1XCX 3S8.OT -'i? _ii

SERIES 81
Relay Contacts Term.

BlHXX IDO O . 4
•O B1XHX I DO DT - 6

BIXAX 1SSODT .. $ 5
akXXH 168M N6~ 4

'I ýR4.1BIAx(A 2 Sa tI NO 6
INC , 6

BIXXB 2SB NC 6
BiaX 2S6 DT - 8.

SERIES 658

10 AMP TYPES --

* Type 10XSX is a 10-amp rated
DPDT unit using the same coils
as types Al, 81, & 858 on the left.
column. Voltages up to 240V1
80Hz or 125VCle.

IOaxx

CONTACT RATING:
Lcaa. 24V 120V 240V

Ad 10A 10A 5A
DC 10. A .SA -0

Larger coils for greater sensitivity, extrla power, or to meet
military shhooit and vibration requirements can also be furnish-
ed, Cuotations. illpon request. Advise quantity and complete
specifications.

15 AMP TYPES

Type 215 Relays are 15-amp
units with SPOT (215XAX) or
OPDT (215X8JQ contacts. Coils

available up to 240V160Hz or up

to 125Vdc.--

412"ISIXOX

CONTACT RATING:

Load 24V I2CV

AC 15A 13A
DC 15A 0.25A*Relay Contselst 1mm.A'nL ""m

EL-8DXX SO NO(4) 10 .3
B!56XDX 4 SOOT(4) 714 3
858EXX( 5 S8Ii5 N" 12 31/1
BSSXEX 5 SOOT (5) 17 31A
asimX 6 SO H(A)-/14 4
HUIXFX 6 SOOT (6) 720 4

GENERAL SPECIFICATIONS:
Insulation: Meets requirements for 150V

relays. I
Terminals: Solder tab with 3132' holes for

up to #14 AWG wires.

Calculation FEX-00204-00
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1-a7-i99-5 7-:09PM FROM MWD &433958530

. CONTROL RELAYS Standard Midget Relays.

Reily Contacts Term

"B3HXX I DNO 1 -4 4

BliHX I•, OBOT - 6

81XAX 1B D$8 OT

.1XXH 1r tBNC ..... 4

B"BXX. 25 . NO 6 Stmlters-Ounn Midget Re-
lay; arm recognized throughoutGiAXA. 2seiNe y/.z 6

B1Xz8 i N3 NC standard Of qusi-n-4- BIXX3 '2 S9C - 6 iTy and dependability for con--
trot circuit applications andBtXSX 2SO DT 8-V- . for operating small auxiliry

"'XBX" equipment such as motors,
tleateirs. lights, etc • within

Recommended Enclosures; H6 sheet metal how$- their contact rating.
ing. G10 gtass cover.. B1 black pltic "pa.sl aP-o_ Contat A rrangements can be

covers can also be furnishe.d if the relay base is furnished as required Only the

provided with bait catches Order as one unit by more popular combinations
spcifYin' "O1" as a. suftix 1o the relay type. mr are Pisto. A single magnet
U.L Listed: E7104 (Whiteicard) Iramr wIll. operate up to 3

contacts., Four-. ive-. and six--

, pole combinations consist of

ly cnlcta Term. - . .'-wO magnet trames. on a com-
-. men insulated base with pro..

A1CXX 3 SO NO 8 party selacted coils in series,
X 3• SI 2'•" • NO l"so as to tuncion. as a single

_I OT rly

IAIABX N .DT10 Conlaet Ratings
AI S2 DT Volts 5q 2ts 3D

S ICX 36O1 AC.AMP8
/•"DC AMPSI 6 05 - -

'- 1  The above table includes onty, basic combina- The above, rating% apply to
tions of NO and OT. coitacts N.C contattes opert-mounted relays, and are
c ;an be substituted for N.C. contacts. at no in- based on continuous non-in-

A1XCX crease in price. ductive resistance type loads.

Recomnmended enclosures: HS sheet metal hous- inrush on motor or lamp

ing. GtO glass cover, loads should not exceed 20
" U.L. Listed: E7104 (Wh~ite cardt) amperes.

Insulation is in accordance
with Underwriters Labora-

ItelAy cIn°taets Dirm. I". tories requirements for 300
* volts.

BS8PX 43 N9.t) 10 *. Colsk can -be furnIshec' tar any
aSEXDX 4 SO OT(4 -? 14 3 single voltage up to 230 volts,
B58EXX 5 SO No(,5 y/ 12 3iým 60 hertz AC, or. 125 volta DC,
8E5XEX 5 SB OT5) •e 17 3% Complete coil data and popu-
BS8FXX 6 SB NO(e.y 14 4 tar ratings are listed on the tol-

8SBXr'X 6 SB DT(6) 20 A towing page. Series codts are.
.r' available for currents up to

The above table includes only relays with 4, 5 or 30 amnitres..
6 identical contacts - all trormally open or alt Terminals are 46-32 frontt

__________ doubte-throw Combination.,. are also available, conce td onii ih
B58XEX -- • 1 [ and the price can be estimated by interpolation. wiring nardware,.

. Normally-closed can be substituted tor normally-
ooen contacts at no increse in price. Specily A __-.._d

A j)J~inumlber oftahITI

Recommended Enclosuireit: (
1-13.--Sheet metal housing.
G.-Molded glass cover.

Calculation FEX-00204-O0
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"V. CONTROL RELAYS e High (C urrent Midget Relays

0

Cr-acIs Tirm.

Frame i8 High-Cortenl Midget relay; are essent-
ially standard Midgets with larger contacts and a

high rating. for co.ntol'ing larger auxiliary loads
and match s1andard. Midgets in size and appear-

ance.

Contact Arrangemenats are vailable up to Iwo-

pole. double-throw as listed.

Contact Ratings
Vo•t. S , its

18 HXX

18xHI.{

16XXIH

18AX):

.8XAX

18xX(A

I88XX

i8AXA

18XXa

18AAX

I BYAA

laxax

108 NO 4

I D13NG

1:S8~i DT

2 SB INO

I No

2S0 1 DT

2 SSOT

4

6

4

7

7
7

.8

ji t"!

AG AMPS j*15 1
OrAMPS 15 1 5

15
O's

Other Parts including base. terminals.- magnetic
assembly and coil are identical to those used on
standard "Midgets.

Recommended Enclosures:
HS6-shoet metal housing..
H4-weatherproot housing.
G(10--moldec ,gla$ss cover
131-biactc plas tic snap-on cover (not recom-
mended when relay contacts carry more than
10 amperes).

0
Coil Data

COILS AVAILABIE

'.[ SComnmon 60 Hertz AC Rlatings

voltag* fqriruAlt Slsady - C0il Cavgo

6 11.7 1.1 1(3r.0-24
12 0,925 0525 V360-28
24 0.430 0245 #1350-31

11S 0_082 0.046 9360-:38
230 10043 0 023 S360-41

Inrush values are. taken with armature open and
coil cold. Steady current values are with a.matureft
closed and colls hot. Approxlimae steady power
consumption is 6 to 6 volt-aemperes

Call ,3tck urnms nResstance leedart
f4-ito 4nd of Wi | 0C ohm 60 K Ohsi
Wire Claitie (Approx.] ___ (A~p-reL

#36-324 250 1 2 5
o6,3532 350 2.1 10
ll386-26 400 3.2 13
0130327 475, 4,8 19.

#130-28 510 E5.6 23,
X303-29 645 95 37
0360-30 1000 19. 81
036)-31 1100 25[ 9o

U361-32 1400 40. 162.
93W1-33 2050 77, - 319
11300-34 2500 121- 500
43&1-35 2600 14S, S42

ff36'3-38k 3800 30a.- 1384
01360.-37 4700 430. 1810
13 613-38 5400 625. 25C00

0361l1-39 7000 1100. '4S415

9360-40 3000 1640, j 6851
$360-4 1 10500 2350. J 1000W
11360-42 Iwo60 3550.. 15555

07$5"C-2 166000 6100, -

j-

Common DC Ratings

049s _ Amp. 3.1

e49$ C3 WG..2o
0.240 I 0360-32

24 O. 130 93635

48j0.088 360-38
115" 0.024 11360-42

I1 0 0.020 #7556-42

Power Con-sumpiio,--Approximately 3 watts
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SA-1S
ISolid State G-n'6rator Relay

of Ac Generators, Motors,
and Shunt Reactors

Application
The Westinghouse SA-1 relay is a sdlid state,
three-phase, high-speed type used for df•'f fi-
eitiai protection of ac generatorS, motors.
and shunt reactors.

When equal currents flow into and out of the
protected apparatus, differentialf urrent does
not flow into the operating circuit of the
roeay unless it is "error" curreint due:to ' un-
equal current tvansformer: performa•e.
HoWever, the relay hats a ria•blepercentagea
operating characteristic, and requires a larg.-
er amount of bperating cu.rrnt ait hiher
valueS Of r int, or through cxtrrent. than
during light internal faults,! thus accomr1o
dating increased amounts of current iraiis-
former error during heavy external faults.

The variable percentage characteristdicof the
relay provides high sensitivity during litgit*
internal faults, and avoids inco.rr let re6l
operation during heavy external faults. -

Minimum pickup of the SA-1 relay is .14
'amperes. As indicated. in figuras 2 andýl .5t

operates at 5% unbalance (125 amperes):
with 5 amperes of restraint current. At 60
amperes. of restraint current, .Cunbalarrce
or 30 amperes of differential current is re-
quired to initiate operation.

Device Number, 87

Features
Solid State Design: This relay has. all
solid state components mounted on a plug-
in printed clrUcit board which is accessible:
from. the front of the relay.

Utilizes Time Proven Cornponents and
Clrcuits: A successful field installation for
over 2 years followi*ng Z years of extensive
laboratory and field tests Insures the telia-
bility of this design.

High Speed Tripping: Operating time :of
134 cycles over a wide range of trip condiý
tions provides secure, rapid trip initiation
for internal faults.

Variable Percentage Characteristic:
The proportional increase in the current re-
quired to operate the relay is greater than
that of the fault current. This. protects

- ,against incorrect: oopra~tie to unequa
current transformer performance during
heavy external faults while providing sensi-
tive protection during light internal faults.

Simple to Apply: No settings are required
when placing the SA-1 in service.

Compact Design: One polyphase relay
mounted in an FT-32 case provides com-
pleate differential protection for ac gorner-

sters, motors an shu0ntreactors. The FT RS =burden tsljltnce•. exctuding currant rans-
case matchesq Othe pr-tective relays used former winding -sista•ne
to protectiihe machines; Ex,.np.•;self Protectedfr-oni Surges: Buil in Asum .. 10L20. 60/5'rutl-s t.I, Sueen tran.

SelfProectell rom.S~ugesý Wi in formerls being used on the 400/a tapsurge protection guatds against surges on 400
the external sc and c circu•ts.. Np =-1-O.67 --
Indicating Lamp:. An indicating light,. VcL- -
turned on When: the relay operates, remains
lit until its circuit is interrupted by a micro- Burden on the current transformer should not exceed&
switch- The microswitch Is reset by a [ever NpVcL (0,67) 200
which is accessible without removing the -j-3- 1--3;3 1 Aohm
relay cover.. ý , ..

Ctrreant Transformer Selection

t!OL nend the burden facter (BP) sto•eud not have a
133

ratio greater thian te two current tranefonners on tihe
setinepruesry pa
Legend:*
H p =propordon of total number of current trans-

forer turns being used
VCL=0Urt rnsformer. 1 L voltage accuracy class

61' =00011NpVCL

burden factor (OF) be

=_ Clr•s o•o) U.5 .3.
NpVCL (0.67) 200

Then, the other-set of current transfoninte may have
a burden factor (BF) as great as 2 x 3U8-7.6. or as
tow as % or 3.8 -1.9. It the other set of current rMaS-
foroners also hes a burden of 0.5 ohms, a 100t00,
101.200, C-I10, C2.o or C40O rating would be satis-
factory, since the burden factors are 7.8. 38, and 1.9
respetievety

When calculating the burden. use the one-way lead
burden.

October, 1970
Supersedes 00 41-331, (SA-1) dated January. 1967
6, D. C/2015ID8
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...... ," ... .. . "S• ,.•.•:•'•• •'.•i:•i .••. ".'Constr ction ... - :

The' -ft conists of a rstraint c :rcuit.` "

anirnPffr Ch.. lt. and a trip and, ind ,-ating

Restla Circuit
The marait iru of eachý phas consists -.
Of-a tM(Ooirmar. with tapped parrverywn-

trt aresstrandafull wave ec-fbridge-
Output$ of the rectifiers on.allthree phases . .

ie to aefilftr and sensing circuit is' pr'.-
r al to the phase curret of g:iest-'

Opetatk, , trcu• t • f each p-a.e co:sists -
tr rnsformter; resiWr~ and full-wavo rec.-

t• le.t bridge. Output of the. rectifier on alffný.
trephases fsconrtet~tad in parallel to pro- --

tor' m i t etwo*. The volt-.
a•ge avlle' to the fiternend sensing circuit Is
pr .. ,poitlIonh to the phase current of the.:-

Conssts o esiitors-arid capacitors asshown-
in figure ., The *uipit o thiis circuit appears
ac.... resistor 13 and Is applied to the am-

Charcw rsi Cre

E::- 2 .o

00 . 0 Z j

.s 74 .e ans~rae2Ta.~,~aa • ,• . '

Smaller Restraint Current in AmperesPe Operating Current in Amperes
.2 ..4 7Al-,s 47116 CL1 4...400•. , • .

Fig.4.41110 v 6.... . 4711 --.
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Amplifiejr-Circuitr - Internal Wiring (Front View). FT-32 Casie

Consists. of t: tw0.otransistor a.pliffer.., .T Phase.1 Circuitalnd T 1•Z(figure r;,,-w hiich .controfs" l 't .qipe r,.-. " •i " . . . . . .t ting
tion of the refaxation dsc6illator. 16. Oper

Restraining

The sensing circuit is connected, to thie• am.
pllfiercircuit so that it receives thediffeoCe is 17 13
in voltage between the restraintand op+erating

filter circuits. Consequently, the.polarity in-
put voltage to the amplifier dea pends upon 1 0 0"1 Phase 2 Circuit

the relativie magnitUtdefthe voltages across - ", Operating
Restraining

the opeating and restraint filters_ .O Toi6ýqer.- .0
the amplier, the voltage of-i.he-operailn e
filter. mwst bel. grea .ter than the outpu votg -- O 94Phae. .iraut .
of the restrainutfilter-

Trip Circtst ....

The trip circuit is a th1ristor (SCR-1 in Printed Circuit
fi4 tue 6) which consists %of an arnode; cath- 2Board 

Conrnectors

ode; and gate. -. A 3 i

The: anode is connected-to th.. positivAi•e Maximum Voltage Network
of the dc supply, and the "thoI 5cn- - ilte and Sensing Circuits
nected to the neg ative side of it4 dcatilyi.Fte n enigCrut

through the breaker tp. coil.-Thei gate"Ofthe "3.
thyristof is connected to the output -of th•e '•3.. R4 2) ampifier circuit through-va pulse thansfonnm..
Wheni gt:uret, doe6s:not flow, thei thy-6
ristbr acts a1s an *perr circuit to the :brleaker
trip coil.circuit. 

Note,.

The presence of gate current let the" ttfristor 27 3--1 eobe.an13 6t rea case.t ••e

connects the breaker trip coil to 'tfe:.d. Tc
-supply-

Indicating Circuit -2- Amplifier Circuit
Consists ofa lamp which is connectedac.rosas
the.-do supply through a silircn -. oried :T_. __
rectfer and resistor. When the amfpliffier cir- T us rnfre
cult Is triggered due to seiondsryfýtl 11cuuleTanfre
rent being applied to sthe rely, the lamp -is
energized and remains lifghd until mr ..
cuit is interrupted by operation of ithe mi.Jcr - Indicating Lamp
type teset switch. 1

-Reset Switch
Operation - -

(S+e F"gr "7) "'Zener DiMde
During external faults, current flows through tt. lRegulated .Voltage
the prmary. winding of the restraint tran -14. -. Silicon Controlled"
formers and induces a secondary voltage f- Tripping Rectifier -

which appears+.on the restraint side of the
SenS.. . . 41Mflfit. If .1 e.h S .earsrS-irn 73._ i, .. th
currentsdo not have. eqal pei4omSrwitct
the difference or error currentw•i&ll-floW otit I Current lest Jack
of the tsidtap of the restraint transformner .r; C"---

through the primary of th•e-operaMtno tra- L S
former to induce a secondary voftage:which .-- Shorting Switch
appears on the operating side" of the nsing- a
circuit..

However, with proper seiection of current L +Case.Terminals
transformers, sufficient restraint voltage Wiil
exist to prevent triggering of the emrnlifier. 629Ad406
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Characteristics
Percentage Slope Curve:
(SeeF f-'l•gums Znd:5)

Due to the variable percentage slope charac-
teriti.c of the relay, high sensitivity is pro-
vided for light intemal faults, and Iw seansi-
tivity eWosts during hea"' externfal faults,
when current transformer anCe may

cause fbow of a. false differential current.

At 5. ampees -restraint current. the relay
operates at .25 ampere,.§r 5% unbalance.
With 60 ampetes restraint current, the relay
retjulres 30 amperes to operate, or 50% un--
balWnce. Thus, with 60 amperes through
failt cuýrrant flowing, the output of thle: main
current transformers may vary consideraely
without causing incorrect relay operation.

Minilmum Pickup
.14 ampere.

Operating Time
See fguOre 3.

Frequency Responsei "'.
See fi4ure 4.

External Wiring

Burden and Thera I uFkarigs

EIach Restraint Circuit.

aurdqn is 025 volt-amperes at 5 amperes.

Continuous rating Is 20 amperes.

One. second rating is 300 amperes.

Operating Circuit
Bur(dýn f th4e 0perrting circuit on eiach cur-
'ent:transformir is variable because of thel

saturating transforMer.
Burden is 0.37 volt-.amperes at 0.5 amperes.
and 170 volt-amperes at 60 amperes.

Contnuous rating is 1101 ampe res.

One-second rating is 20 ýampres.

Amplifier Circuit.

Dc burden on station battery is:--

Settings
No settings ate.required, since neither. th6
operating nor restraint transformers have
taps;.

Shipping, Weights
and Carton Dimensions

Rely Fe~tael~Weig11. Lb=. Domaeed
Type at Approx. ' Shippng

Mne Shipping Catno
oinoesions:

SAA. Ff4 i i Iiý1Z2

Fu n er iformation
Pritcaand Style Numbers: PL41-020
Instructions :.JL 41 -348:1

rIrCse Dimensions: D8 41t-075

Oth`r Protective Relays: SG 41-000

Vol"a

48 dr:
~.125 do

I M41jamporp I Watts

60
56

2.9

.87- Generator Pernzenta Dilet'ential Relay, Type SA-I

R Rd6strainnin circuit
OP - OperatinCirmuit L-

S - Sensing Circuit
A - Amplifier Circult

•I-IncdicatingCircuit " ' • .- ..- •

8$- Auxiiiary Trippg Ray. Type.W L
52- Power CircukitBra er

52a-. _reaker Auxiliary Contact
52TC - Breaker Trip Cdll

Notes*: IfAR r:Equivalent Relay is used
22 Ohm Rsistor must be used.-

Westinghouse Electrc Corporation
Relay-Instrument Division: Newark Plant, Newark. N. J. 07101
Printed In USA
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DESCRIPTION
The CHC rdays r cu-type,. high speoe,

seuniti4v. owrtrmt fault detector relays,
Therl*zuz e-. to V14t u p below fogl
load Current and opesrted continuously in the
picked-up position- The cup uqit crcuits are
designed to prevent contt.a wlding.

The C11CI IA relay is a complete three-
phase and gV(-n. Mult:* Iathg speed
nondiractional overcurrent r4ay, The relay
cof sists of an induction, casp unit fr& multi-
phase faults and a small lingi armature
unit for gtound faults. Two targets and four
electrically separate contacts Are. available.
Three are normallyoe with a fourth that
is field selecctable either normally open or-
cosd An external rea tor is supplied 1ith
the; ret~y to reduce drnpout tinte of bfiiged.
armature unit wheo applied in braker fai.
ure schetes. Note that use of the reactor
will increaso pickup of ground fault unit ap.
Proximnately 40) perixnt.

Tbe CEClSA consists of two cup units.,
The top unit is used for ground fault de-to.

. ton, with tU, bottom unit for phase falt
detection. Also included in the rdayare two
targm And four electically separate con-
tacts; these are naorally open with a fourth.
contact that is field selectable either normal-
ly open or dcosed.

TIe CflC21A and. CHC*2C relays con-
sist of on induction cup unit: tht.-is respon-
sive taobotphas And: od currnts. and
a telephone type auxilia-y reay that pro-
vides four or rive loctrically oeparate con-
tact circuits.. Two of thrac contact circuits
have targets wired in series The CHC2IA.
auxiliary relay has three normally open con-

tacts'and a fburth contact that is field select-
able normnally open or closed. The CIIC2I C
has an additional normaly opcn contact.

APPLCATION
The CHCI I. CHCI5. and CHC2I relays

may be applied wherever a higli-speed fault,
detector isrquired-. frowzer because it has,
four or five electrically eparAte contacts
and c"n be, opciated Continuously in the
picked up position, it is Particulady wel
suited f'or application as a ftift detector in
circuit breater failure 5lesos. In these
schemes, the Ct.lCIL. CC.M, and CEIC21.
relays afe used to detect the failed circuit
breaker and to select the back up breakers
to le tripped, in 4order to isolate the faUlt

The CHC12 reiyisdesignedas X current
(atilt detector itt4 conjneti-oo with distanace
elays ,to pevent tripping of the circuit

breaker or Operation Of the associated timer
because of loss of rdey potentil supply for
reaso4ns othe than.a system fault. Thr can
occur becmuse of (1) short Circuit$ or Open
circuits involving the poteigl suplAy. (2)
from switching (with certain configurations
of p.ower circis ox-:(3), because of the use
of litr-pside potential, su'pply tbr the relay. In
the latter instance the fault daetetorprotects;
the Associated tinmer Against posible burn-
out ,when.:w breaker is open and avoids

oE reclosure

RATINGS
The pickup of the cup units and the

hinged armature units are continuously ad-
justable over their entire range,

0qf~t. W510402
139. L- cICt 1A fault 4(fdetWa ity

(out of -s)

thes sawliary telephone relay used in
the l rais is continuously rated at the
n orplatf de voltage for the relay. The con-
tacts ca•t carry three amperes continuously
or 30 amperes for two seconds. The curreat
interrupting capabilities are shown in Table

The contacts of' the cup unit and the
hinged Armature unit are capable of inter-
rupting the auxiliary telephone unit current

TABLE I-
Auxilir Telephone Rela y
!nfiiirrping Cepabilities

452. " [ o. 5J
12S 1.32501 0.5 1.0

Calculation FEX-00204-GO
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Di •Mesoas.,....S..... J4 (7380
How to Ordlr .. eet.... 1(7210)
Prices Sectiona 7B~
lostruction Books .- Se..•o• (20$).
Target a=d Contact Dat _aSoetiou 14 (381)
Rday Staaeds-•. Section 4 4T73P
Renewal Parts I ain-eto 21 C73939)

Overcurrent Relays
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GE Protective Relays 7227

SELECTION GUMDE

3 PHASE PROTECTION ______

(d~5

PI.#54
<t-1 To~tl

160NO
Mod~4

SS~p W.

I

4.--T.4 202 125" ""A2.A -

- 2z AIA .+ -2

426 1.0 ATA10,,40 10o AI2A•

SI 24.8 j 1.o A15A

3 PHASE AND GROUND PROTECT ..M

FiWoma k- A,.ý T-.. WL~ J~~
.f . . .:.

1, 0.5,..0 4 2 " o12C ,1,.A2A
1-4k 0.5.2.0 4 220.
I-A 1-4 A As A33A
2.8 0.5.2. 5- A8. A25A
2-a 0.5,2.0 125 A K.O. AIA-
2-3 0.3-2.0 7 5 250 A--6^
2-8 14 3 5 • 3 14-0. A2"
21S. 1-( 5 12 " & A22A 25 31
2.8 1-4 . .250 1 M4-C. A23A (11/ )
2.' 24 5 45 0 2/21.& A,4A M2
2190 24 5 " 125 A24A
2.8 248 5 250 - A27A
2-8 4-d1 5 125 A3"A
2-4 1040 5 125 A3I•A
2-4 20-0 5 125 A22A
4-16 4-16 5. 125 A44A

20SO 2-8 5 4A A35A

2-8 5.5k S 12S A3BA
50 1A I-4 123 5i

2-8 1-4 £ 250 A36A

1-4 0.35-240 A4 2.s 125 10e 12CHCISA3A.
2.4 041.5.2 5z 2.5. 48 02 A7&
24 10- 5- 2.5 125 2 K A..2,.A -
24 0.-10z 5.40 2.5 125 1.0 AIA 23 31
24- 0.5-2.0 50 25 250 ;10 114. A4A -
24 1-4 5.0 5.0 . I 5 1.0 & A9A M2 (11.3) (14.1)

2-8 1-4 . 5.0 50 125 0 1,0 1 ASA
24-4 5.0 5.0 j 125 ,0.2 1

4. 16 24 5. -5.0 125 L0 ASA

42,2 5.0 1.+ 5.0 125 1.0 ' AAA

3 PHASE AND GROUND PROTEa"OI"ý C4= 6 50 51 2:-kO4

( I-} .GL (V."

C•.mo.¶ • (A +,1 0 34gl C .tol No~ . S " "

0..O-2.0 2AI 1 I M• A"-1-el"
2. •3 KIM AE -A,+ 22 :
,15,_A2A _ _ __

142 25 "0/2- L C2A(01 2

I

(D The ground unit is a sepamre bged-annatre devce in the CKCWIA and a separe inducdon cup unit tor the CHMCLSA. The CHCISA.- The
CHC2IA & 21C each use a Ange l naedu p icup k respo& t oan phase and gpound Jluu. therefdre the ph= =d gro•nd ph&upkazownents
-dt itijedu.

r Ove~t Relays
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CONNECTION DIAGRAMS

718
6Y, a (" ve B•z

-_ LJ-LA T

Rerdll e If A

Tffl~R~t GFO
2 4 i

GFD Hinged om i.unh- A-W~epbn eg
PF*"Cup unit HC e H dio l d " .
I Connecl boWin either norf;1itly open of

normally ciosed tontact,

Fig.2 i nternoal conections for CKC11A. front view

1, 15 17 19

T _-

PFVP -•f5

P3 S

. 1ý " .

i

1*

Torg ret fj'vo F1cD J-IPMt
Z ••e 4 6 a 10

(D'g. 14SA3956)
Fig, 3.. Internal conaao•ti•s for CHCI2A. front view

it 13 15 17 19

j . .. Rernove

C4 14 t Ao
F' A'L.A n..reqtd

Aj R3

n.L a
finger

2 4 6 a 1)

FD- Cup uift lit detector
A -Teteptnore relay

I onc oobtain either nonnuil open or
nonnrally Cloutd confeck.

(0...g 227A7097)
Fig. 6. Internal connecions. for CHC21A. front vi•w

II 13 15 IT 19

FO!I Unrot

A A ~A R d Itod

A RZ:r, r-I(f

- 4 6 _,8 1 0

F. CUP ,"- -un wt detector,
A' To Ieowhn relay - - -
H . =1t- elenirtol

normally Closed conta(c

* . ,c~enme .c,~ .~ -O~4 ..CS0..#O sA4AT00yeciotCrAfl(Ir . -

* . 740TY4 Ott*1 tIOt* ~O4tM.&~ Ofl* - . -

(Dye, 1787010)

F. 5. Internal eonnebtioerri toe CHC~SA. Front view

Calculation FEX-00204-O0
St Rev. 0

Attachmnent S.
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(ODV- 2A4=6A261
Fig. 7. Inrternal conooediovg for G(C21c4 front view

Overcurrent Relays
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Type CO
Overcurrent Relays

Non-directional, Single Phase,
Adjustable Time Delay

+
indicating Contactor Switch (ICS)

(Partielly Dissasenblid)

The liT unit has a calibrated scale pn which,
•re. marked the four divisional points of
pickup range.

Dei-ion® Contactor $witch (CS)

If the irlunger is lowered to increase the
pickup current velue. then at .300% of
minimum trip the dropout ratio is 60% of
the pickup current. At 400% of mirimum
trip the dropout ratio is 45% of. the pickup
current.
Operating speed of the ITH unit over nomi-
nal range (60 cycle base) is as follows:

at 200% of trip sezItng: less than 1 cycle
at 500% of. tip setting: % cycle
at 1000% of trp setting; % cycle

ACS Unit

Contact

F'a. 5 Stationary_Ct -_•

The dc operated .Indicating Contaclor - conta
Switch has a clapper type ma gnetic arma.- Fig.
lnure to 'which leaf-spring contiacts are Used
attached. show

When the switch is •enirgized, the moving. Thi's
contacts bridge the Stationary "contacts, are u
completing the trip circuit, The .ICS con=- b th
tacts are connected in parallel with th cs .Sc
main relay contacts, relfieving them of locat,
canrying heavy trip currents.. • €I4~

*During operation, two fingers on the. arma- Mrull
lure deflect a spring, whichi allows the the b

operation indicator target to drop The The C
target is orange color and readily visible.. and

Taps on the fron t of .he unit provide con- throu!

-nection for either 0.2 (left) or 2.0 (right}
amperes do pickup operation- .igh

When using a 125 or 250 Volt dc auxiliary (ITH)

WL auxiliary relay, the '0.2 ampere tap is. Adj4s5
recommended. The 2.0, ampere tap is used Cora
on 24. or 48 volt dc circuits.

IndicatIng Instantaneous Trip(IIT)

at

in circuit opening type CO. relays as
rn schematically in figures 12. and 13.
Scheme is applied where ac trip coils
sad on the circuit breakers, ernergized
a line Icurrent tfansformers. When the
oil is energized by a, small transd'former
cl within the relay case, its normally

d cor0tacts open to remove the by'pass
d Ithe breaker trip coil, thus tripping
reaker.
S switch, will pick up at 4 amperes ac

Will safely by-pass 100 amperes ac
gb its contac ,t

Dropout-lnstantaneous Unit

table

Fig.. 9

Operating Range..... t125o .9 ampsras

......e17 ohmsrr ac

Colt Rating:
Coutiuous ..... ......... 1.25 arnp
I Second .... ... 7.0 amps

ttationary
contacts

Moving Contact-

Moving Plengear i
Airerbly " •

Fig.. 6

Used for high speed protection age
heavy fault currents. Construction is. sim
to that of the Indicating Contactor Swt
except that it is ac operated, and adjusts
over a range of.I to 4 times niinrn
pickup. Variable picrup is obtained b
core screw adjustment on the top of
unit.

When the lIT is energized above pici
setting, the target drops. Operating tim
approximately one-half cycle above 2t
of setting.

Fig, 8
The ITH unit is a solenoid operated device
with' an. adjustable core screw whi ch ad-
iusts the ac current pickup of the device

over a 2 to I range.

i Vns When tV1. ii-I coil is energized above
rilar pickup setiwng, the moving plgnger assem-
tch. b!y moves upward; carrying the silver disc
bise which bridges three conical-shaped. sta-
tim tionary contacts. The device opens its con-*;
y a t.acts when the coil current is reduced to
the 90% of its pickup value.

kup
a is
5O%

Operating range of the ITH unit can. be
increased .to a 4 to 1 ratio, or four times the.
minimum pickup setting obtainable, by
lowering the plunger after the core screw
has been set at its maximum rated position. /
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AaNHUNCIATOR gfil@50MW@ VL[A

k,

. .POWER CONSUMPTION
ANNUNCIATOR CONTAC•
COMPONENT VOLTAGE _sTAN.8y MAXIMUM_ MINIMUM CAPACITY*

SeI-IPolicing PIug-ins. 1-20 AC 6.5:VA 8.5 VA 0 2.0 amps
12515C 37 Watts 7.4 Watts 0 0.5 amps'

No-Drain Plug-Ins 120 AC 0 7.2 VA -o 2.0 arnps
125 DC 0 4.3 watts 0 0.5 amps

Fizshersý.All Models. 120 AC 0 2.7 VA 0 1200•-'tts iamp load'*?
125 DC 0 5.0 Watts o0 500watts lamp load"

Auxiliary Relays 120 .AC 0 5,0 VA 0 10.0 amps
.1250C 0 3',5 Watts 0 "2.0 amps

Barkfighted Nameplates "
2" x12/4 -2 " o Any 0 12.0 Watts 0

, tx lVW7 Any 0 3.OW tts 0 -

Bultseye Lamps Any 0 3.0 witts O -

Pushbuttons:
Models SW-102, SW-.302 10 AC. - 6.0 amps

125 - -- -- . amps

Model SI-1.1 120 AC - - - 20.0 amps
125,OC -1 - 0.0 amps

Models 51•PB. S1-P841 . !2OAC - - - 6.0 amps
Models ACSýPS. ACS-PS41 12.5: .c.. 2.0 amps

Homn
Model HSA 120 AC 0 20:0 VA 0 -
Model HSO - 125 Do 0 13.0 WOLis 0 -

'All contact ratings are for non-inductive loads at 120/60 for AC applications and at 125 volts to( DC
applications.

" The number of lamps1handled by one fl$1"her i. a function of this rating and lamp wattage- Con-.

sie," total wattage of aximai .m number of lamps flashing at any one time. Where lamp load ex-
ceeds flasher contact rating. an auxiliary f4asher relay is required, not an additional flasher.

laei forwxa pe 0 .C -0 le•e o eact fu he
nate. for~example 120/50&60. Flashers must be orcered tor exact frequency however.

•-.

U
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HIGH SPBEED
mULTX*-COkrrACT LOCK-OUT RELAYS
FOR POWER INDOUSTRY APPLICATIONS

E LECTROSWJITCH
Weymouth. Massachusetts

(

ABSTRACT

The series 14 Lock-out Relays are high-
speed (eight millisecond•m) control relays
used primarily as auxiliary relays in appli-
cations. requiring many contacts {up to
forty). The LOR. is an electric-trip and
manual-reset device. The LOR/Ek is an
electtic-trip And either manual. or
electric-reset. The LOR/SR; is an -electric-
trip and self--reset device. All units have
mechanical position indicator targets. They.
are qualified to ESC-STD-l000 which includes.
aging and seismic.vibration requirezents to
ANSIyIIXEEZ 323-1984 and ANSI/E=_-:344-975 for
class IE uses in nuclear power generating
stations. The testing also satisfies
ANSi/IEEE C37.90-1978 and ANSI/ZIE
C37 .98-1918.

INTRODUCTION

Lock-out Relays of various types are
often used in the electrical power. industry.'
These auziliary. relays are , electric-trip,
manual or electric rese.t control" relays for
0he purpose of tripping and, locking out,.

circuit breakers or other - devices...autodati-
cally when a fault or other.. predetermined
condition exists. The lock-out, relays axe
generally, used in. conjunction with differ-
ential relays . to . proatect transformers,
buses, and rotating machinery in various
electrical systeaS.

Lock-out Relays of known types Often
have ten or more NO a.nd NC contacts. The
relays can be programmed to change sequences
such as shutting-- down a faUlty pump and then
initiating the ac-tion to start-up a standby
pump or bypassing a faulty circuit by
opening and closing. breakers.

Knlown relays of this type. are normally
latched in the RESET posit2ion and trip-out
to a TRIP position when commanded. There are
then manual-reset, electric-re"et" and self-
reset versions to- get back- to the RESET
position .- -.

Fig. 1. Series 24 LOR Manual-reset Lock-out
Relay

- . nitial Release -September 15, 1977
Revised - January 3,. 198S
Added LOR/SR - February 1, 1983
Revised - March 15, 1985
Revised -. April15, 1987

Fig. 2. .SeriLesR24 O/ER Eleetric-reset
Lo•k-out Relay and LOR/SR
Self-reset Lock-out Relay

High-speed, rugged. "multi-contact units
are needed. This paber describes a family of
Lock-out rela.ys with up to forty contacts
that operate as quickly as eight milli-
seconds and are seismic shock-proof.

BASIC CIRCUI" OPEkATION

The control of the Lock-out Relays for
operation as a relay requires no special
wiring. T1hey only require a NO contact (51)
to command the LORl to TRIP and the electric-
reset J42VW• needs an additional NO contact

choice of Sl should take in consideration
the burden data of trip. coiL, LOR/T. since
S1 will "make' this current. This circuit is
self-interrupting with the LOR contacts so
S1 need not be concerned with the "break" of
the TRIP circuit. On the electric-reset LOR
$2 needs to make only the KI relay circuit
so the burden- of LOR/iR does not effect S2.

.Any pilot duty device is acceptable for both

S1 and S2.
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( Manual-reset LOa Circuit

The LOR schematic is Chown o0 Fig- 3.

OO()"
Si

S "LOR
C I

Fig. 3. Man~ul-rest LOR Control Circuit
(shown in RESET position)

The standard station control, bus voltage
;s used . The LOR, as shown, is in the RESET.
position. * The LOR/T coil form represents,
the linear soleaoid that releases a trig-
ger that locks the-LOR in the RESET position
when - the trigger is activated. The. machan-
i±al design- is deecribed later under THE
"LECTRiO-?1.ECHA•iAL-L- RIVE.

The LOR contacts showl, are normally
cLosed in the reset positi.on. They ar&
within the LOR control pa.ckage. 0 and B are.
tie points to conneact the LO.: to the control
circuit. C and F are internal connection
points shown for information.

To command the Lock-out Relay to TRIP,-
SI is' closed. This completes a circuit
acro" the LOP triTm solenoid, -ddich og'er-
at.s, causing the device to snap to the TRIP.
posi.tion. It. - locks into this position and
remains there-. indefinitqjy. When this .hp-
pens, the LO' contacts open thereby removing
th e control circuit from the bus.

The unit t wil.l stay locked-out in the
TRIP position mntil: manually reset- S1 say
be any kind of aWxiliary contact -- from a
breaker, a protective relay, or from another
auxiliary dvice like, a relay. The. ccnditionq
of. the Lock-out. Xeala is visible by the
handle locatiron. and a mechanical tartqct
within the nasmeplate (Black for RESET.
Orange for TRXP.I.

tlecthic-r1ese c Os/.ow Circuit

The LOX/fit. schema.tic is shown on Fig. 4.

The eleetic-reset Lack-out Relay oper-
atoe from the control bus voltage like the
manual-reset version. The LOWX/SI as shown,
is in the RESET POSMTION. The LOR/T coil
form is the same linear solenoid that is
used in the manual-reset LOR, and controls
the trigger that locks "the LOR/ER." in the
RESET posit-ion. The LOR/R coil for'n repre-
seats the rotary. solenoid that is used to
remet the LOR/f•t electrically. KI is a relay
ueed to control the rotary solenoid. This
enables S2 to be a lo. level contact. it
controls only the K1 relay coil. The' K1
contact -operates the high current- rotary
solenoid. Ti., TRI. T03 are terminal block

-contacts. and F and U are LOR tie points --
all are for connection to the control bus.
0, 8, and TB4 are Internal tie -points shown
for information.

- The comeand of. the LOR/ER to the TRIP.
pomsitiOn, -is the same as with the manual-
reset LOR-.which was previously described.
When tripped. the MC LOR contact in the
LOR/T circuit opens removing LOR/T. solenoid
from the-cireujit. 4kn thiz happens. the LOR
gO contact in the K1 relay circuit closes
enabling this circuit to be used.

Tol. coneand the .LOR/ER to reset, 32 is
closed, 7T41s completes the circuit to the KI
relay and 'it operates -,"losing Contact K1.
Thig completes the. circ:uit to .. the" LOR/R
rotary solenoid and4 Jt. indexes- to the RESET
poiti:o. When -this.- happens,. , .the. LOX
co-ntact cons. -This- opens the Circuit..on the

- 51 relay coil.. Kl11 relay drops out- :opestingý
contact K1 . that opes . the rotary- solenold
LOP/K Circuit. _ At. the same time the NC LOX
c contact, ib,.nthe linear solenoid LOR/T ciz-
cuit, clOses;.-esetting up the LOR/ER for the
next TRIP command.'.,

31 and S2 should be amonntaTy contacts
and shouild not stay clpoed. it both contacts
are ilýed at the zane time, a "pupi ng
action will result with the LOS/ER indexing
back and forth between the RESET and TRIP
positions.

The handle end target in0icatOrs are the
same on the standard electric-reset LOR/SI
as the manual reset LORS The handle on the
high-spead LOR/ER is not an indicator and
remains in the vertical position and the
target must be manually reset (see page 9).

Self-reset. LOR/S& Circuit's

" The, self-xeset Lock-out Relay operates
from the control bus voltage Like- the WiR
a•ui LOR/ER. The LOR/SR, as shown in Pig. 5
and 4. is 'in the RESET positioný. The OR/T
coil is the same linear so-laoid that is
used to all LOR's., and controls the trigger
that locks the LOR/SR in the RESET position.
The LOR/R. is the same rotary solenoid used
in the LOV/ER and is used to electrically
xcset the Wit4/SR. KI aid. K2 are .,.o relays
with NO cOntacts Qsed in the control
circuit. B-A- is a No contact and E-.--G is a
form. C contact -- both in the control
circuit-. P--G is Mc in the reset position
while F-E is NO. Tal, T82, T53, and TB4 are
terminal block connection' points for the
user. RI and R2 make up a bridge circuit

2

-I-

LOR (oR LOR It

Fig-, .4:. eZito:ric-reset LWR/ER Control Circuit
-.-(shown in the RESET positioni
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7
%:_ on both .tee INSTANTANEOUS RESET and the TIME

DELAY RESET units. In addition the TL'Es
DELAY RESET version has an additional 1E-IY
normally open (Uo). contact to isolate the r2
coil plus the time delay circuit consisting
of 'Rl and C1-C2-C3-C4 which are wired in
paraLlel. D1 protects the capacitors from a
possible icorrect polarity hookup-

The 163TANTANEOUS RESET versiol of the
LOR/SR will reset itself within 80. milli-
seconds after the fault has cleared itself
(Sl opens). This circuit Is illustrated. in
Fig. 5.

-I

s~-. ei

I

SNlk

NI

.1-i©, _

Fig. 6. Time.-del4y seLf-reset
circuit for the LOR/SR

The LOR, LORS/ER, and LOR/SR Lock-out
Relays are dir.ct current actuatekd auxiliary
relays. Because- they are only actuated
for short;.oeriods " f time. and are self-
iterrupt in., they may be Subjected to
maximum design. voltage indefinitely without
exceeding S0VC temperature rise in Smbient
conditions as high as W5C. This ia using
class 105 insulation.. and the applied thermo-
couple method of temperature determination.

The Lock-out Relays operate reliably
over the full voltage' ranges deaczibed in
ANSJ'ZECS C37.90-197,7.- the 'Starsdard for
Relays and Relay Systems Associated with
Electric Power Apparatus..'

These ratings are shown on Table I.

- TABLE;
Coil Opeating Range

Fig. s, Instantancous-:eset circuit for
the self-easet (sjlhow in RESET
position) Lock-out Relay

The LOR/SR trips in the- same manner aw
the manual-reset LWR.ý With Si closed (simua.
laating the commanded or fault ConditIon) B-A
contact closes and H-F c-oatact closes.L 11
tils manner E-P and A-B are both connected
to the (M) bus so the X1 coil sees no.
voltage diffierifce. and cannot operate.O
Thesefore, the LOR/SR will anot •• set and may
remain in the TRIEP poition indefinitely
while the RIR2 bridge draUs on•y, enough
Millampx to maintain the voltage. balance of
the bridge -- and well bclowýI the dropout
cu~rent of any 0.2 amp. target relays: that
may be part of the eircuit.

When S1 opens (indicating the fault or
predetermined condition has cleared.), the
RIR2 bridge becomes unbalanced since the E-F
contact, although closed. is in the SI
contact Circuit. KI op rate. Closinag con-
tact 21U and K(2 operates. closiiq contact 2(2
and the rotary solenoid tO6iR 6operates and
indexes to the RESET position completing the
cycle.

C~intac E-F, and A-B then open dropping
-i6ut relays KI and K 2 (and their contacts).
Contact. P-0 closes setting up LOR/SR for the
next command.

The TIME OSELAY SELP-RESET (fs-awn in
RESEV position) version of the LOA/SR,
ll•Stramted, i. Fig. 6, operates in the same

manner as the. instantaneous reset version

time delay of from 300 to 600 milliseconds
from- the time S1 6pens until the LOR/SR
contacts reclose.

~COtL VOLTA43EjOPERATING RANGE~
, A, el 24V6,':ý ia -3 tg.2t 28•D5•

t2180VOWC

The trip and reset solenoid coils
provide reliable operation over a wide
latitude of operating conditions. Trip coils
A, B, C, D, E, and F havo substantial over-
lapping Voltage ranges enabling osme
c•sro--fics-ing' dependirfg <5n desired speed

versus current borden. Trip coils G an4 H
have controlled threshold voltage levels to
insure that the unit will not trip at

hf~eol* . 0-ý rn -,! p~e, .s 7 hore
cuMUlative stray voltages due to capacitive
and other effects might be im4ressed on the
LOR coil causin• occasional nuisance trips,
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i
The full voltage ranges are shown on

Tables I1 and III.

The Threshold Voltage shown in the
minin•m level that can. p.cduce a TRIP
operation. This is not a -reliable operation
aend this voltage level should not be nor--
sally used. The normal. oxeration should be
within the limits of the Operating Range.

The Operating Range represents the
design .limits for reliable ra,•.tion. Safety
factors are included so operation can occu
above and below the indicated range as
previously explained.

TABLE. I
Trip Co~ oil lallse Dala

Trip Coll Current - Voltboe Chsracteriatic,

The trip coils may be used over a wide
range of voltage levels as previously
described. To aid in this selection F.ig. 7
graphs the voltage/current charaetexistics
of the triLp coils. T"hose-values are the same
for the nanual-reset lOR. the electric-reset
loR/tR. and the self-reset LOR/SR lock-out
Relays. Fi•. 7 iZ used With the Response
Time graph of Figi 3. Target selection data
is detailed on Table V and V1 and Pig. 9 to
12.

-~ NOMLIlA THREBHPLfl OPERATINGi
COIL VOLTAGE IVOLTAGE.I RANGE

B 24 ~ V24 - 7OVD0c
0 2V ISVOC.j 30 - 1AOVPC

125V0 23V0C 45- M40VDC

F

H

TABLE I11
Reset CoM Voltage Data

4 oop•.I oERATiNI3I coI I VOLTAGE: . RANGE
I A. I ý ,rtfirCL ia r 1ani 401f Itr.

Coil Burden Data

The LOR, LOR/FR. and LOR/SR solenoid
coil burden data is outlined In Table IV.

As previously explainned. tbe control bus
needs to be able to supply the burden
detailed in Table XV but does not need to
interrupt itý -- the Units are Gelf-
inteorrupting. The reset coil is hard wired
to the control bus so the actuating means
(S2 on Fiq.4) is not subjected to the burden
(only the KI coil burden at less than 1
ampere. 91 controlling the trip coil does
"make' and carry the trip coil curent-.

TABLE IV
Coil Burden Claft

WC VOLTAGE APPLIED TO COIL
Vig. 7. Trip Solenoid Coil Burden Data

TASLE v
1.10 Trp C.9 $~.Oni~ tor Pesite Target Owartiop

Opma.ing. 1.01Dcott j
M Cvo~lt .2A TtSN41 2A Target,

24 A.B.C

125 D~.

TASLE V1

$4,nifrvrl eqie DO~ 00 we o ot,*Tre prtoTRIP COIL REET 6011.
ICOIL , OIL. rAP=IT BURDENIA'a"si.COIL CIRCUIT BURDEN (AMrnr

COIL CirCJ DC OHMS AT RATED DC CONMS AT RATED)
VOT M* VO3LTAGEj 026-C - OTG

A 7.3 7 -' -
C 4M 13i.0 3 11-.

0 2VOC 27.10 41,i 12.4 10.1

- .I.. I -aIt 11-4t,~IIie erhe i I ea ac

...! . . .... .-----
.4
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Reseonse Time - Trip Solenoid

Fig. 0 shows the high-speed responce of
the .lWk-out Relays. The values given are
total response - to close NO contacts. The
values are for ten deck LOR's and eight deck
LOR/ERPs and LOR/SS's. There is very little
difference is smaller units. The, response
time, of the trip Coil of the high-speed
electrit-reset Lockout-relays is the same as
the maual-/reset LOR's.

Response Time--. Reset Solenoid

The reset time of the electric-reset
LOR/ES Lock-out Relays is generally rnot an
important applications consideration so a
graph has not bee prepared. The response
is approximately fifty milliseconds at rated
voltage, for all., coils. The reset times
of the self-reset" LOR/SR is described on
page 3.

Target used with Loc).cout Relays

All the Lock-out Relays. have a mechan-
ical target as part of the nameplate. --
Blact for RESET and Orange for TRIP. This
indicates the condition of the tOK.r The
target resets when. the LOR resets (With the
exception of the high-speed trip electrric-
reset LOR/ER and self-reset .O/S.R where the
.esory target is manually reset• .

-xternal targets may also :b* used in
conjunction with the - LOR-s to show the
condition of the devices that are being
controlled. The most common -. 2A targets
operate. satisfactorily with any LOR. .6A--
targets. are. also generally satisfactory. 2A.
targets. need. special attention. Selection of-
LOW tri-p coils are shown in Table V with
miniusm required DC voltaqe3 for positive
target operation shown on Table VI.

2A targets are generally slow acting.
The response t4me0 of the LOR's iz-generally
too fast for then to respond. From Tables V
and VI it is seen that only trip coil 0
will iespord and only at 118VDC or more.
In order to use 2A targets at lower
voltages sugested circuits have been

TABLE V4I
Target Relay Coil Characteristics

I Tests bae on foltowwng I TARGET
Target coil charadefestis. -,A I LSA i 2A

ooi rsisanoba (alIen 8.15 7j .7 195
I Pull-In c-wrent IsenDs I A .S .45 1.75

developed. The standard circuit with no
additional circuitry is shown on Fig. 9 (or"
comparison. Fig, 10 to 12 are shown zs
Suggested solutions. Table VI nhOws the
minimum voltages to apply with these cir-
cuits to get positive ZA targct operation.

These circuits were developed using
target relays with coil characteristics
shown on Table VII.

+
+ O------, , es

LOR .ols~e-o -wna.

LOB RID

Fig. 10. LO,.trip Circuit with resistor (Sp)
in parallel with LOR trip coil
(not supplied with LOR -- see
Table VI for recommended values)

LOB R2 "

LOR
.s _•e_,t5r 22K

Fig. 1.. LOg trip circuit with RC network
momentarily connected with LOR coil
increasing current in 2A target. Cl
discharges through AI when• LOA is
reset. See T&ble VI for recommended
values of Cl. Order special LOR

LOft vp ea~

0LOR 
o wf oac

Pig. 12. LOR. trip circuit with series res-
istor (RS) chosen to reduce trip
coil wattage. Value chosen to oh-
tain 5 amperes for 5 milliseconds
or ionger through. target relay.
coil. See-Table VI for recommended
values

TFranseent Prot'ection

The LOA, LOR/ER, and LOR/SR Lock-out

reliably in a normal power industry environ-
ment. This includes being- subjected to
transients on the control bus up to 3.5KV.
Since the LOR is norsalLy isolated from the

-J

T.,qat Wby cAL

- ~~ - LOA cnecc'

LOS ~Lon i.mWe 46OW.

Fig. 9. Typica LOS trip circuit with target
relay Coil in serieS with LOS Coil

5
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t
bus, it will experience transients only if

they occur in the operating: rode. This pre-
eLudes the possib•lity Of a detrimental,
accumulating affect over the Life of the

unit. As such, no transient protection is
needed.

Because oE the nature of. the operation
of the solenoid coils, the LOP does gene'rate
transients that =ay be of interest to the
user. These t.ransieots are less than 2KV and
generally in the l.SKV- to L.SKV range'.

BASIC PZLAY-CONTAOýTS

The. terminals are made of electrically
and environmentally compatible copper maate-
rial with a silver overlay stripe at the
co'ntact area plus an overall silver plate to

ensure a lastingly good contact surface for
customer wi•ing purposes. Similarly, the
terminal screws are madd fIrm silver-plated
brars.

number of Decks Available

Table VIII shows the eaxilum number of decks
and contacts available for reliable operation-

-"TABLE VIII
MAXIMUM MECKS AVAILASLU

MAXIMUJM MAXIMUM
LOR TYPE DlECKS CONTACTS

!~'E-HI SPEED TRIP 10 4
0R/R-÷ST SPEED TRIP a 32

LOR/SR ,INTAN4T RESET a 32
LOlR/SR TIME DELAY RESET 7 '28

The LOR, WOR/R,, -and LOR./SR L•ok-ou
Relay contalcts operate on the original
reliable pr noiple of knife switches -
double sided, daib le-wiping, spring wipe
blades cl-oIng on both- sides of a- terminal
TO pro ide: a closed, :ý6ntact, two terminal
are bridged or shunted. Fig. 13 shows thi
contacting. arrangemeant,

Fig. 13. Doubleasidcd. double wiping

knife-'-vpa Contact configuration

Contact MAIteials. -

The wiper b•lAdes are ade from-
phosphor-bronze alloy that combines. supeario.
spring qualities with good electrical con
ductivity. This material and blade desigi
has bee~n p ven b ertensiva lahboreoro
testing • s w va;ore than thirty yeaSr o0
field Use and experzience. Initially use(
in riiggotd navtal. dhi'p applicationG, it it
also Usead in' i~n4'(Xtj~ax apEplicwtionts such W~
rail irod locomotives a7.d eWrth movir
equipment- it .has been used for more ithe;
thirty years in power industry applications,
as well.

The blade assembly isý ahock-proof< and
virtually bounce-pr-oot. This sakes it ideal3
for high-speed. quic'k-make. quci-bre~a$
devices like the LOB. tok/ER, and LOv/mI.

The blades are formed. assembled. and
rivted nearly closed. The gap in machine

ýa.djeusted to provide a unflorm high pressure.
"i gap does not change with time and use..
Normal use tends to imporove the contact sur-
faces due to the rubbing action. This pro-
vides a burnishing as well as cleaning
action.

The contact surface conductivity is
enhanced by a silver overlay snripe that
latita the iii. Of the utaik- 7hi4 ear~xsa a
good contact even In those cases where the
LOR, LOR/ER, and. LOR/SR is not operated for
long Perioda Of time.

contact Deck Arrangement

The ýade and - tcrminal. configuration
enables the use Of multi-contacts In the.
same deck, , and isiple stacking . procedures
enable the fabrication of manyt Ineperdeent
contacts in one relay. Specifically twO NO
contacts and two IIC contacts are- urovidea in
each deck, and up to ten decks can 'be
stacked, resulting in a relay with up to
forty contacts (twenty NO and twenty tC).
The deck arrangenent. is ' illustrated in
Fig. 14. 0

RESE-T

NC 0

TRIP

0- ).

Fig. 14. Basic LOR Deck Layout,

The illustration, of'Fig. 14 is,-for the
first deck. For -slultideck unlts the second
digit of the terminal number is,-the same as-
shown but the first *digit changes to denote
the deck number. As an example, terminal 82
is in the eighth deck, directly under termi-
nal L.2 and. used together with terminal 88.

Contact chart:s.

The previous Illustration shows .how
tieL=Oi arý 'Ic~e .n issown as

information for the user. Traditional con--
tact charts are normally mstd, as shown on
Fig. IS.
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rig; 15. LORF LOlt/Zit end WOR/S4, t.ock-oat
R.elay Contact chakrt

Contact Fati'aa.

The ,0t. LORM/E, and LOR/SR Lock-out
Relays 1ave. bhen tested to many different
circuit conditions., The interrupting ratings
are based oan L 0,O operations of lite,
using suddenly-. applied: and removed rated
voltage, wi-t.. no, e.ensle*v burning of con-
tacts. inductive. tat-ing aze base on tests
using- stanfdatA iibdoctaoca L/R,ý0,04 for- DC
and coc-FO.4 for ACý. .The interrupting Pating
Column headed. dcbl-e contacts' nearns co-

Lacts in serier. Short time, and continuous
tating Iare `based on . tesoaratuir& rise in
contact *A~bers and supprting parts not
exceeding WOC above arabient.

Allowable Variation Fron. Rated. VoItage

The relay contacts are not sensitive to
norgal variations i~n voltage. The inter-
rupting capacity is important an indicated
in TabIS 1X. Variations of plus and minus
twenty parcent in rated voltage need not be
considered as long as the interrupting
current. is not exceeded.

tABLE IX

contact Ratings for
Sedes 24 LOR,- LOfER. and tOF.SR

Lock-out Relays

The switching portion of the LoCk-out
Relay is the field proen series 2q.
Instrument and Control Switch. In this
applieal.i041 it is A two position device -
TRIP and RESET. Thetre 1 a powerful coil.
spring maschaniam to drive it from th RtSET
position to the TRIP position. The device is
held in the RESEM position by a trigger
locking mechanism. This is actuated by a
smali linear solenoid for electric tripping.
The LOR is manually reset by rotating the
handle against the coil springs The LOR/SR
is eitbher manually reset or electrically
reset utilizing a separate rotary solenoid
mechanism. The *LoR/SR ,.is sel.f-.reset.tiig when
the tripping c~onditlorn has beva removed.
Thiese mechanisms .are described below.

The TRIP Mechanism, (Patent No. 36490931

Industry requirements for Lock.-out
Relays include:

* high-speed
" seismic shock-iproof

. rhxtiple contacts

To get the Aulti-contact feature and. main-
tain posi N•ve and 'roJged act ion. heavy
spring acthi.6 is tequired. This requires a

locking mechanism to bold a spring wind-up
- ' forty, inch pounds of torque. To get
hi-gh-speedi tel~ease a soLenoid ia needed.
Oidioarily a Large solenoid is. r.equired to
do tins. Large solenoids are inherently slow
so a. small . linear solenoid is used. to
release the latch. By nature atmall solenoids
do not develop much, torque 5o a mechaniael
advantage is needed.

The triggr msechanism was invented to
provide the mechanical advantage. One pound
of toroe from the linear solenoid r•eloses
the. latch that Locks. the device against
forty inch pounds of torque, The trigger
uses the principle of coincident radii of.
two rollers -- one cannot toll without the,
other. The two rolleri are shown in Fig. 16.

(

- large oieter

seagent of lIarge eliefr

' I! RPTINUa-IAtIfts(AamPS SHWit
CONTACT. rssfsnwi. . INDUTIE_ lIIE CTIRVG'4

CIA= . 6 INGE RAING RATING
VOJrs CONtTACT CONTACT 430ni O

i_____ 20D 15 69
.4A ~ 1.5 5. i___

LZaI%-- 10m 8Da-ee &e he se ha

V

C,
us

Fig. 16. Relationship oftwo rollers with
coineident radii.

The relationship of - roller sizes is to get'
the mechanicaL advantage needed.. Since only
a small part of the larger- roller is needed.
"a e-gaee wAQ cut out to reduce size and
inertia.

Fig. 17 shows the small roller.. lar•e.;-
roller segment, and their relationships with
the linear solenoid and the. reLay- operatinrg
shaft. - - . _
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V

'I IJrý q41ic(I old.s inMLt mel 1 ic of d'Mlc.-
v.1ningo ( i1hct, fatirt Utzs inl -tle all-

ltinciat~w ol. ill (hr ~ci~ conn~ection~s

1. SOLAT1R TI 12 ANNIMNC1ATOR by
d isco0Incotin-ifl~ l of th eI x(ernal

2- Collneci.- ilupliafeset ofexternal de.
v`Ccs asýlMl allw on t-geacrza electrical
diagrainand ttcst out annmmcialor sys-
tem l (efcr to Section W)'.

1. If 2nnunciator sys tumi perftwins as
shown on ll fi,'Sequence Sjummary
eClart" th-c fautt of (lic erratic opera-
tions lies in the citernal devieces or in
Uj cir mm~ie~etions

B3 Bu-.-a d Out- Lamps:~
T'o test. opcatc lam~p test. pushbution or
oonnrt;ioruJ tesit pushbuttol and AI limps
s~hould colllon bi smdNv brigh" or flashing,
dependidIli on (lie. Y~pe of test sequcnec,
slippied.d I\ .it Iý sOnlle tylie of plu"-v's. an

CDftv*Audible fes i 0ir

au~dible signil is' to il~r2Olalect it fril 0theII
an* niiuncialor systcin and connii)C' 11 to anl
C\(Q uiL,1 powt.a. sumpply. Whith soinc. types
or pjogtilM opt-raiani nf til Silence push-
butmton' mayi give e~j audible tost. trieer to
the -Unc... it clic-C[Aeal d" 41gu alm

).chec-MnHg Plll,-.1n or Phlogl# I
L. A L-ltxu plug-~il collid give a-Lre to P.1ir

of the follo~v Ing ablwino-ial Operations:
a. Laimps nill reninin off i n th fi aor il

or.,:icoce cot ditioti.

or fldhing. ji, the cdtrnii condilion
or continue lp flash in the Silence
*vontbtionl or may give anly Other
abnoralnt indicaionl.

c- '"se apud lbl signal cwill rnoý sounduix
thoe~aarin condition or can: ot be
silenced] after all ala rmn

Z. TO TCSI l nterchange the da~lnagoCI
pbug-lu vitli a prli~g~n that is Opcrpfflng-
satisfactorily f L-n -Om'nthel posilion.
a. The dam~aged plug-rn wvould give

tile s,,ame exiratic Doperatlon in tile
new Iji~ilion. In Othier vords. tile

gardless of-what pos~itionx it it put in.
b. 7The good plug-in -will opemr at- -.-

i-factorily in rthe po~sitog the darn-
aged plu-in ivn origillnly -in.

f

1. CA _iug i~h::ih~r:
I. A da;xi;;I ud. flahts :'- (tould c-at;- - *.z,

one of the fo~lov.-iniit ou..b"'-
a. Thlutl, h!. x~ill -rr-manin ste-ady brie hi

or off in (he alarm:: c;:Mt I ion.
b- Tho horn mxwill, sound eon]inu *u•l-

in the NOl1I1•AL oi* SILENCEm1
condition.

2. TO TE•ST: Sintulate an abnoralni c, oi

dition of one of the trouble conaet&
and check respectie am-rln stalia fol..
a flashing indiidItion. If li.h relmains
steady bright or is off, flasher is de.

3. IMPOPRTANT: Use on)y one flasher
with one comanlon set of e.Vt(Cnal de,
vices such as horns. pxxshbutton3, etc.
SCAM flathdr-r aic des.ol'ed.s as to
home info the same position At all
tinues; and since (Ile flash<:er. arc no-
..ynchronized this hoz ing fe:ztui-r
could cause ,te swite'hes to Oxernap
and, Ilhus. n'lA re 1. imlnpusite to Sl elice
the audible '.mglmJ

In tIhe event that nole of thie sl(-pic lisled
above is of any assiskacuu in loc tin tihe
cause of (hu lrouble, )) .lC e(t im iow(h
with tlhe- fhwi an' O%- loýr 11l rep.:e.s.Lm alu'
for furtlher i nstruciion-s. Before doi.t.% sn-

cmevl, note what tlie abao~ij't
tian is. RIRDP1J.1HABLY IX CHAIRT
FO11, Pr, shoti- a in hc tleMarla Se ence
Cha-, of the general ele¢ctrical diaglrm.

Under no circ-msmances shoumld Ilho in-
ternal wiring of the chassis be tar-pered
with or the piug-in cans he opvn(d up;-'
withoul factory a•who-ritiiwn, T-inip',.
lng with the pltug-hms om-chassis •v i-ing wviii

void the guarantee m-ade on the cquip.
plent-

VI. DESIGN SPECIFICATIONS
A. Design Voltage:

1- 120 volts. 00 eyclesý

3. '-iuecial as slCi . .-e- '

B. Coil Characferist:"s"
"• .- Pull-in VolhagV. 7 5%. or 01ks of dfle.ig

2. Dro-outl Voltnge: G5Q"v or- Z-•s of dQi-
•. sign: vojlagt- .. ,• -.
3. Coil il-s15aee: • of no1nilml Coll

* " re-sisLtau ,cor-rccIt(- to 206C.
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St

>i

,1 0-, Cowi'-ou duty, ~L) 1 !
Tcln~p -,.-aLLIurti-;Cis: V.N II A tt(C.
40w' Cc -~t~e100tt in :. -In (cx':

C pnratin- Tim-. 5 W~ 12 fteoi
7. Stw~ (kc~ill currnt:

aP 132 A for' 120/60 VAC relays.
b. Not,) appli bkit to DC unit~s.-

8. Oparatin- C oil ca:3ivilt:
a. M92 MAk for !20AO0 VAC relays.
b, 14.7 MA for 125 VDC relaYS.

9~Pox-r Gonstiwnsp ion: \A
a. 1.7 v,-,tts tor 120/00VA relays.

S.b. 1.8 watfs faz- 125 VDC I CaYs.

C.i Iaeti n jN-Ivz nnat -ii

a.. 2ai*ul:'-n o~.jt~ ~~I. *'

AC ~:e
b.- .5 (w atts c-ic *a(

signl DCvAac
2. Confi-iv%.ns Cuinrced~ i.

it' 2 Anips.

.4. Confact Resisance al.T p. .r

grzilns pre!$Sure~

D. Ctlea
1. Will give a milln lull ofI 0UO

2. Will operate inl Iny 1115i~io
3.. Vohiage brealccio~vn: 1. ill vvdithsian(1'

1500 vo~lts 11.M.S to gr ound for, one.C. Z.10-?

VI.L LAMP SPElCIFL.CA'rioiNs

3 Vezt

SroDtkubWee.oll~w 68 Dobccmricid

(>IdPsspie450 Ohms 200 ohlms

Hiot nesit'ýcc (I 20Y) 5800 ohmls 2600 obm~s

Inrush Currc-at (D-120V- .27S Amn .600 aplP

Niblcurrew C. 120V .0-22 aillp .050 amp

[

Operating Approximate % ILigri, PoNv-er Con.,u.mnption
Voltaze Life, Hours Ou.put. 3 Watt 6 Wait

145 390 145 3.5- - 7.1

140 c o00 130" 3,3 ".7

135 950 114- 3.2 6.4

130 1,500 JOB, . 3.0 6.0

125 2,550 .5 2.8 5.6

320 4,50" 75 5.-

5 50365 25 5.0
110 :12.r,50 55 2.3 4.G .

{:S22,500. 45. , . • . 4-•.
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... .. 4 fLy,: d, u -_ - I

POWE'R CONSIJMPVON

ANNU NCIArO.)R CONTACT
COMPONENT VOLTAGE. STAND-BY MAXIMUM MINIMUM CAPACITY '

SeafPoiicirin Plug-ifts 120 AC 6.5 VA 8.5 VA 0 2.0 amps
125 DC .3.7 Watts" 74 Watts S' 0.5 iampns

ro tOralin Plug-Ins

S Flashers, Ail Models

.. Auxiliary Relays
'ModeJ AC-I

'20 AC
125 DC

0
0

7 7.2 ViA
4.3 watts

0
0

2.0 amps
0.5mp

-120 AC
125 DC

120 AC
125 DC

0
0

*0
0

2.7 VA
5.0 Watts

5.0 VA
3.5 Watts

0.

0

1200 watts lamp load"
0 w amp load

10.0 amps
1,0 amps

,%

2 Lamps Per Point Any "Is
I Lamp Per Point Any 0 3.0 Watts 0

2'. duliseye lamps Any 0 3.0 Watts 0 -

Pushbuttons

Vtdael SW-.02, SW.,302 120 AC ........ 6.0 amps
1250 D... i amps

Model St- i1 120AC -- - - 20.0 amps
125,0 -0 1. 10.0 aiimps

Models 51-PB. 51-PB41 120 AC --- .Oamps
Models ACS.PB1ACS-pB-1 1250 . ..D. 2.0 oamps

Morn
Asozei HSA
5Mc4e HSD

120 AC"
i25 DC

0
0

20.0 VA
13.0 Watts

0
0

-AN tontact ratings are for non-induCtive loads at 120/60 1o0 AC applications and at 125 volt.S for DC
applications.

**The number of lamps handled by one flasher is a function of this rating and lamp wattage, Con-sider total wattage of maXimum numbei of lamps flashing at any one time Where lamp load ex-
ceeds fiasher contact rating, an auxidiary flasher relay is required, not an additional flashei..
In most cases, plug-in relays are designed for use on either S0 or. 60 cycles. Awimeptates so desig-
,late, f-,r exampie 120/50-60. Flashers mustWt b ordered for exact frequency ho-ever•. .

4
7 igýý

7N7 ?

7 7__ _ _ .__ _
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( INSTRUCTIONS
~~LThxLLQ~~

GETI-1019OG
Surr~st.Des CtI-tO1 90 r

D-C AUXILIARY RELAYS

TYPE HGA
[SHEET 3

INTRO!DUCI
The Type HGA relays inclu

tio•s are double-pole, hinge.-typ
application wherever a low-ene

IDESCRIPTION DATE . _ _ _ _

10N ~The. current-clyo ttg~ ~ a~s30 aoperes. The current.-carrying rating g-" 2
ded in these istnsrcn amperes coattnuously or 30 amperes forone mnute.
perelays suitablefor The. iterrunting ratings (non-inductive'eircutts) lor
rg.y de-vcewi ti••e- the various voltages are listed in Table 11.

C

delay dropout is required. Table I lists the d er-
ences. between the relays covered by these instruc.-
tions: . - , . . . - - . " - -. •

CHAR'ACTERISTIC"S

STABLE T

.. ."1....Conta.t .+AroTi• e
Type of Arrangement

REL•AY Connectionf J
N. 0 1 .ý . "P ". .. . : ... .

HGA17IA BACK' 2- 1 15,
HGA17B FRONT 2 1 1* 1
HIA417C. FRONT * I 1s
HGA176 FRONT 2 2 3-5

Al 7Z FRýONT 0 2 3. 15
%HGAI-,F BACK a1 2 3 i5
IHGA t BACK 1 2 2 3.5 *
+ At rated voltage and on a f0 Cycle basis

N No factory cali raton made

All if these relays have a cover with the ex-ý"
ception of the HGAI7B relay-

RATINGS
The relays are Available foe..cOntteuols opera

tion at all standardDC voltag ratng to 250 volts.
They can also be s'pplied ith a' rectiier for use
In AC circuits at 115 and 230 volts. "

' Denotes change since superseded issue.

Interrupt (single break) (Amaps)

VOLTS I I -GAA, HGA17 I 1.213, HGAI7E

j "IIGA17C HGA17F, HGAI1H

115 AC230 AC

24 DC
- 48 DC

125o DC

20
10
3
1.5
0.6
0.25

30
20

0$/5,

125 DC 0.62513 DC 0.25

BURDENS
The L'urdens of the coils for the Type HGA relays

are listed in Table HI.

TABLE I'.
CollRatigs Co• i•• Cold" t-volt(Volts) (Ohms) Watts Amperes

25 DC 8700 7.2
12SDC 2200 .1 -

46 PC 338 6.8 -
32 DC 146 7.0 -

24 D 86 6.2 -
12 DC 21.5 6.7 -

js -- --- 22
230 AC -- 2

4 Includes burden of rectifier and resistor whenused.

TABLE n

The,* kdnvium~in do not purport to cover all clefaits or vadA4Aofs in equipmeof nor to provide for e~very PosroIe
contingency to be meteI Mconedioa **Ith Mnsfotafi-, operation or eieinlenence. Shoold &fher'er inforiu~n be desied
of shotdd potclrprbas rive wlhkI ere not cov~wed svffibceoty for th~e purchaxer's Purposes, ffbe mefter should
6b- 4rdtferd to the Gefettd &d=*eCr py. 1

OnW-R SYSTEO. S MAGaE&MENT nEpARTMEMT

G EN E.R A L.S ELEC TR 1C.
k'HILAIIELPHIA, PA.
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(K GET-10190 DC Auxiliary Relays TYPe HGA

CONSTRUCTION

The relays covered by these instructons are of
the same basic constructiom The contact circuits
are closed or opened by movng cbrotact armso. con-
trolled by: a hinge-t-ype a mature,' which in turn is
actuated: by an operAti. coil and restrained by an
adjustable con trol spr ing. The Lei:gth. ýofntatt ,.g9
is adjustable b* means of screw co.acts: and lock-
nuLt in the front fixed-contactpoittlns7-The arms-

rare gap and back-contact wipe can be controlled by
the screws and locknuts located on the moving-
contact arms. This latter feature makes it possible
to reduce the pick-up energy to. a relatively low
value. Because of thlsý It is necessary to back off
the front left stationary-contact screw to insure
suitcienlt contact pressure on the remaining nor-

l~ly-elae~co~act. The coil. is wound on a copper
sp0ool which alsa. act as adamp12.gringand provides
a time delay ofn pickup and dropouL."-..

C\

I NSTALLATION

LOCATI4ON AND MOUiTI4G

The relays shouLd be Uistalled in, 'a locati on that
is clean, dry, a 4 free from excessive vibration. ".
It should: be. moufite n A vert.ial gsu•rAce by means
of the steel •modiih ostraponthe: back of theý molded
compound base. shoud' be tatken to allow
sufficient clearance in fr.ont o the relay to remove
the cover, if one is tncludedý. •

The outline and panel drilling diagrams are
s'hown in Figs. 4 to B. Tbe outlinesý of the external
res•stor and external rectifiers used with AC relays
are shown in Figs. 9. 10 and 11.

COiN£ECTIONS-
The internal connection. diagrams are shown in

Figs. 2 and 3.. The external-connection ditgram
showing the use of a rectifier with AC relays is
shown in Fig. 1.

v

4 S H'OT ULSE.D U.HLj.S PICKU/P.-E"S
MIMI) TO 60% WlC Of? 9% JAC)''
CF RATING

Fig. 2 Inter'al. Cannecti*on Diagram For KIMAJZA,
H U-G78. IfiMA47C. .IWAI7O Arid l(CAUI-Relays

(Back veia).

4ý.

* Fig. I External Wiring Oiagram For AC Operated
H1GA17 Relays

3 4

'.4

7 8

Fig. 3 Internal Connection Diagram For H1GWiE
And IGI7F Relays (Back View)

0

0

a.

MAINTENANCE

PERIO iC TESTING-

Auxiliary relay equipment should be checked
for operation at regular iatervals, preferably at the
szme tige that the associated protective devices

2 D flenotes change since superseded. issue.

are inspected. The relays should be checked for
pick-.b and dron-out values and tdiasea. tihm.h e.0
settings should not requtirre, rdjustm-et, but it
changes are necessary the points discussed under
ADJUSTML'NTS'AND INSPECTIWN should be ob-served.- .:.:
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CONTACT CLEANING

For cleanilg fine silver contacts, a flexible
burnishing tool *should be used. This consists of a
flexible strip of metal with an etched roughtered
stiface, resembling in effect a superfinefile. The
plisling action. is so delicýate that no sc-ratches. re
left,1 yet corroded material wilUbe removed rapidly
and thoroughly. The fle•ibility of the tool insures
the cleaning of the actual points of contact.

Fine slIver contacts should not be cleaned with
kmives, files, or.abrasive paper or cloth. Knives or
files may leave scratches which increase arcingand
deterioratibn of the contacts.. Abrasive -paper. or:
cloth may leave Iioute particles of insulating
abrasive material in the contacts. and thus prevent
closing.

The burnishing toot described is included in, the
standard relay tool kit obtainable from the factory.

ADJUSTMENTS AND INSPECTION
Relay types HGAl'A, HGAl7/B; iandlGA1C have

been adjuisted •at the factory to..pick upat 30 per cent
of rating for1 DC relUay nd 40 'p'er cent of ratingfor
AC relays. Relay types RdGA17D, HGAITE, HGdiF,
and HGAITH have been adjustedtopickup at approxi-
mately 60 per cent of rating for DC relays and 80

per cent of rating for AC relays. These values may
be affected by the adjustment of time delay but wAll
be approximately equal to the. values given above.

The relays adjusted for the 60 per cent pickup
are set so. as.toproduce cortpcipressurea2nd wipe on
two normally-closed contacts. As shipped from .the
factory, all relays having low (30 per cent) pickup
are provided with one. normally-closed cbntact cir-
cuit. The left-hand (front vle~w)! screw contact is
backed out of engagement with its moving contact.
This is. necessary since the low contrl--spring
tension used on these relays is not great enou to
give sufficient pressure on two normally-closed

DC Auxiliary Relays Type HGA GET-10190

contactS. The low control-spring tension is neces-
sary to facilitate the adjustment of time delay oil
dropout, as described in the following paragraphs.

As shipped from the factory, all relays, have
been adjusted for the approximate time. delay as
listed. in Table 1. This time delay feature results
from the. tamping effect-of the copper spool It may
be adjusted a small range by regulating the
tensiinin the control spring. This of course affects
the pick-up adjustment

The minimum recommended contact wipe is one.*
turn of the screw in the moving contactarm. To set
the wipe, close the armature by hand and adjust the
ser. ews so that they are just touching the contact
carrier,. Then back off each screw one full turn,and lock in place. With the locknuL The minimum
ret-comended contact gap is 3-1/2 turns of thefixed
contact scree. To adjust, turn both. screws in until
the normally-open contacts just make. Then back
off each screw 3 --1/2 turns and lock In position with
the locknut Lower contact gaps are permissible
in speei.al applications but the interrupttig capacities
listed in TABILE:n will not apply. These ratings are
for the minimum recommended gap settings pre-
viously mentioned.

The ptick-up value is adjusted by means of the
control spring lbcated at the lower end of the arma-
hire. Te control spring should be in the front hole
of the spring post for relays adjusted for 30-40 per
cent pickup and in the rear hole for relays adjusted
for 60-80 per cent pickup.

- RENEWAL PARTS
It is recommended that sufficient quantities of

renewal parts be carried in stock to enable the
pro=pt replacement of an-1y that are worn, broken,
or damaged.

When ordering renewal parts, address the near-
est Sales Office of the General Electric Company,
specifying the quantity required and describing the
parts -by cataligue numbers as shown in Renewal
Parts Bulletin No. GEF-2623.
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Hinged-armature Auxiliary RehC
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7293GE Protectiver Reiys

For the Performance of Auxiliary Functions in Ac and Dc Crcuits

t
I

(.

APPLICATIONS
The Type HGd hinged armature auxili-

ary relay7are designed to prov deqadditional
contacts, higher contact Carryn ad itr
rupting ratings. timing.-i; ri-kd eii ,-

cal separation. Or, othcr.axiiay untins
Where more than twop c~rdit*!7;s' asiý to be

controlled, the. cils.of two • tr smre relays
may býe connected eithei •p e acor

in setics (r el Oni to btain the
desired rcaults.

GENERAL-PURPOS$E RELAYS;
Stan4IaTd Pkkup: kThe I*GA1I is the stind-'
ard auxiliairy relay whiich isý instan cantus int
Operation and is useodfor auxiliary-funictions
where intentional delaW'=6f ov•e. VA to 2
cycles are not required and whe=- stani" rd
pickup values, as listed in the taboe, a.rc
satisfactory.
The "contact arrangement fnr each relay. (or
unit) is double-pole. dOubl•e•hr-W (2 nor-
mally open, 2 normhally closed)
Low Oick-p. The IGA14 relay lshas been
designed with ashý a .:rupgapwich
is obtained by thte.'seti.t of an ejustable
back contact. Thi, c• itruction allows a
lower pickup value I!an normal: Ands a ater
picku~p timie. Also relays. art iyallable for
ttipping duty and tar"ge o0ionwi
pickup times Of 'A cycle ona:-yclebais,

and are intermitetl Iariýl
The contact arrancgtiemnt is ný i~l-oe
double-thinow conitact and one riormnall
open contact for. each relay (or uni• • T• te
sewond normally cltsede.ntart is"'ot used
with die low pickup.- seiis[ this -- i4d.
contact can be 41us the wiaI7 is d
normal and the control sprung.-nso in-
creasedthus raing the h picUptotrda t
ao percent- (60 peretd d nd c6l).JL efivelhicp
would apply with standard gap relays.

AC UNDERVOLTAIGI
Low DOvpout. The Type HGAl4BH(-)A
relay. is a three-phase residuiai voltage relay
with low dropout. A Primary aLppliciitiorn is
as on automati~c throwo.Ver slcesWhere
induction motors are. the prinicipal load,

Ftxmi-fime Dropout. The IIGA17 is de-
signed to provid a time-delay d.ropout of
approximiately 15 cycles.(60-.cycle basis).
The debLy is obtained Ws moVMentaril.yai-
tMiing the magntetic flux at, the ri-ay pole
face by means 6f iniduced curreiiis in a cop-
per ring which acts as a shorted one-turn

coil. A small delay in pickup time is also
obtained since induded currents also

tedto retard the *ulu ' fth re4a ag-
netic field. D Oprintineaa nesr~el aS
.r.froni rated vole •or•ip s for pickup.

and dropout times respectively.
Adijstobleime lFkkuli: The F{GAI.4D has
a, resistoe-capacitor timing circuit with the
resistor being adjustable to vary the charg-
ing time of the capacitor which is connected
across the relay operating coil;
Cota acta o,9hment for the fixed-tirne
dropout (H*A17) is one single-pole, dou-
bit-thrtow contact . and ont normally open-
cotat per relay (or unit).

RELAY CHAWACTERIST1-ICS.
V•ltage at rurenf Pick.p Vd.ts ,, Theval-
ues listein the table below apply as indicat-
etd for l relays,

' c tic, AC. De

SIG1ZA~cTn. 3040% 2%040% 2 10% 2-10%
IIGA1O~i a. lMint0AaL 515 210

Low i•Pkup Relfys_-Types
HGAI4 _KGA 17

The current dosing ratings of the con-
tas.is 30. anperes.,The current carrying
raidting i12 amperescontinuouslyor .30.am--per for one minut The interrupting rat-

ings (noninductive circuits) for. the various
voltages are as follows::

(PIfoto 8043229
1i. I. Type NGA14AL

conn~ected rey wifl, cove

CONTACT RATiNGS
Stezndard Piku. p Relays-.
T.pe HGAll "

The current-closing rating of the contacts
.s 3Oeampercs. The current-carrying rating

i•s1• ampercs continunusly or 30 amperes
for: oane iue. i

Intermpting Ratings of Contacts
in AmPe&-res

ONiNmDucTVE OCfcurs

&632 15- 30
125 1

INOUCIIV 2ZCROATS

. ... 2 .. 10
6

2 10.3

150 20
230__ _____ 10

NoaoNInOTt. aCUIcuts

6-322 145 5.
125 0.6
250 0.25

115 .. 20
230 -. 10.OU E€cocrrs

6-32 5
AS 3
W12 05. 2.50 0-2

115 .... 10
230 ,.. 5

REFRERNCES: -

How toOrder. ..... Section (7210)
Pces. ....... ... Handbook Section 7212
Irnistrctlion. .. . .Section 20(7206)

get:nd ontact Data _Section 14 (381)
Reay Staid ................. Setion 14 (7382)
Renewal Parts lnformatton..Section 21 (73991

Auxillaty 1341ays
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Type HGA
Hinged-armature Auxiliary Relays

I GE Protective Relays
7293

SC ~,Sa mamtig v4th~ -BC sarhi~flush tmo&.nting with cover . *FC zmudoce mounting witi cover FC.Vufocehutin, w-Ah cver
wah. r-vistom 1ak frons maunffng

saknotGUtoE--MOtED ASE _ELAYS

Co = Ohm, At M Vm o
Rotit9 Oh~~~ns 06,rn Coteted 804ko~et Sm..e we

szVA SfdCe'od,ý wj f ,t 0e Wkdow

I 5wfoý mo.,atd . wtI; (iv
Swhoe Moenled F rone Corntedd
Ptwtt Cannecrad with Sam~ Cover
-6tf Soi~d Cover and freWoao for- Ne t1ip ,

G~ftrc P~sq*s ~as_____ ______ _____

TYPEHOA ST"AIMRCP~I(UP ______________ ___________

OfftectCUCJR~ ____ _____ _____

B

6 to 12RGAI 1458 12H'GAI IfW8
12 40 2 M. A57 A.579
24 - 160 "56 A.

2 II ASS -•
As 412 A54 A54F

45 MAAW=e AS3 A53F

125 250AS2 A62F
220 9600 -A59' AS9
2S0 15500 1' 51S ASIF

*~t1~A A tiZt&..A I t5~O
12,fiKiA I I..58I

J51
J56

J•4

J60
J52
J351

S55
556
S555
554
S5•
560
S52
559
S51

2 3'

t09 (A

i

I)
L
I

ALTEMNAM4G CJRRENT---60 .4ERTZ

-ts 1 •-5 '0 So' a, t' o I HGA1 140 1 ,24A I12IHOAlIS70 _'T -2T3
230 36_2902/4 ?P.?1 "7I (~9jA

AUTERATIk4G Co1&ENr-50*IW1____
1 9 , S s .. 121.GA1 I2IAT4P 1GA 10-4 t(: .S7 j2j3

2305 572 4270 -4) l

TYPENIGA LOW *4CEIJP (40% ef Ratidq for AC or 30% of Rain fAr D

DIRECT CURRPMT

6 10 .t12HGA14ASS 12HOAIAAS~f 12KGA)4lF5 -
.- . 4. AS! A5• F57, ••424 160 I . . AS4 ASS6 F56 -

32 250 -..- ASS A55F P5 -

As- $s2 A -.- A- . - A" |5 - 2 3
625 830 TAppro AS3 .. .53 -. (0.93 (i41I

1 25 34,50 7- -A I2 ,,
220 96 1 AS9 AmF F9
250 15500=g A] Af 21SI

AUIRM~AIrNG CURESF-7-60 HEMI

230 J7O36 Dcý 1- /17 47P 71- (09)(14

Awl~ut4Att4G. cuBAe4- so 1EtTz

115~~~~ 965 3 5aa ppa 12H0A14A4 12N0,A14A"4P 21A47 2
2M 51A20 D 7 7SF 75- (0.91 (1.4

(D~ Within plus at mniUS 50 perýCen. (Continued oun page 18-2)
071m ac impodence fort-imi standard gap relays with amiawr in dropped position is 1/2 of listed value.
0 TO obtain glans in cover of SIQA nitay%. add sarfrix -G" £. Model. Exarnjple: Model 12HGA I IA58G,
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0 Type HGA
Hinged-armature Auxiliary Relays

GE Prtectva Rlays7293

MOLDED CASE RELAYS CCooWd) ______________

ThM vvLAy(---id r.,.~ ils cyd... mo;-t) <coppý tvg w)~a

0=0C culksa_ _ - _ _

12 24S 1 O 20IY4' 2017'A57F 12N0A17C27
7.2 113C AM A5FC"

;V A5$

i7I ;ak;l AM AMP

11$ F F~) ~~T A12NOA1A62- . HGA 17C63T

FIXED TIME PICKUP WfTH* APPROX IS-CtL DELAY ON DROPOUT

macr umr f

, -
CO U4

038 - 3053

0•1

3

I

230 _I760 I _ 1 _ G-1 t '.' !l1A1t)

MOLDED CASE TRPWPMI.G LAYS--1/2 Cycle or, Less. (For trippirtg two

0 Widfin ph*<* Miims II) percou. 0 Exte-a caolss nlded as requnire&
0 TIM. ac jflatu d~lC fr. the Sliflhý mw0 rl~ays withi Ulillore in fNola Awlbekonee HGA 1R"s with -- 1k e4-~ ~8.

ded~~~~b~~~fl~ oise-zu.db I~r aeI-il omn Add~ -f" re#W;ar mlodel ruo-
I)1a e~e o I~A cay-dd sum.a -G- lwa.r ~ be be dei E-aupl1e 12HGAI IA&2F. Ccm wi ll bav.

Exainpc: Ma~ 1required-G
I

.1

II

• e,, , , . . .
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INTRODUCTION
All General Electric protective relays in

thishadbook.Unles.othe noted, are
designed anid•mainulatured in acco•ranrc
with the ANS IAIEEE" St~anard" C37 90 that

appties to protective relays. To bettr mUnd.i±-
stand the application, design, rtaing and.'se-
lction of protective relays, certain partspof
the American National Standard (ANSI)
and mEEm standard will be summarized for
easy reference- This summary should help
guide the -relay engineer regarding seryice.
conditions, standard ratings and other ap-
plication. requirementst but is not intende6d
as a substitute for a reference to the com-
plete.standard.

REFERENCE STANARD- .
ANSI/IEEE C37,90 - 1978 "Standards

for Relays and Relay"Systems"

Scope and Limifttions
The standards and references that follow

apply primarily to. relays and relay ystems
used. to control power swihclgear.

What is a Relay?
A relay is "an eletdrical device designed

to responidto input Coniditions in a pre-
scribed manner, and after specifles condi-
tions are met, to cause contact operation or
similar abrupt change in associated electric
contr ol circuits-"

Usucad Service Conditions:
Relays must be suitable for operation un--

dier' the foIlowinTg(a) The ambient temperature of the air
imrediatelj, around the relay case or other
enclosure shall be wilthin the limits of - 20C
to +55C;

(b) The altitude shall not exceed 5000 ft
(1 50 meters).

(a),Standard current and voltage rat-
ings- The standard cturent and voltage
ratings for relays shall be as follows:

Vd1610 ,(V) , 6 ý_t (A)

P~c (a~1 0: II Ae. b,-0

- 120 24 1 -
240"

. : l " l: - 1 I1254

AIppr"b, Sondard

U~ol 5ff.'k Conjaeps - -

fl~C4 ~o atg

5a !ýj W Chnmd Cbt~y (SWC)

t]Wdý Fueca

ANSIA.EE5 C37.90- 1978 ,,dd

AN'SVI/EE(1 C37;90-1,978
AKSW/ttE C37.91-1978,e,.d c27.9O.
06 ;6-ho0. 0wt (ISEEE .,o.4&,rd wi~dcýpoeo~
GE 144j,oca '.i (IEEE v..-rdod wxdrl ,,ootn

tJECE 7.3219ta(_ St..d.MdLf.' ()VfyfAq 0-a, IE

Sermic Teting o( Uolys
ANSI C37.2

CONTENTS

(b) Allowable variation from rated
voltage - Protective relays which are de-
signed to be energized continuously with ac
voltage shall operate without damageat rat-ed frequency With voltage not more than 10
peicentabove rated voltage, but not neces-
sar•yin et.jdance-wills temperature riselimits established for operation.at rated voil-

age.

(c) :•aimum design valtoage or cur-
rent- The maximumr design voltage orl cur-
rent for all relays, other than
voltageoeae auxliy relays, shall. he

equal to the rated voltage or current of the

diret-voltage.or current at which the relay
isý esgne to be~e energized, con Qtinutously

wihu exceding th e 'alowablet tamersipf-
lure rise fort de:cliss -of .Insulation (Many
GE rplays are designed tocontinuoisly cat-
ry current in exc6ss of the rated cutirnt),

For de auxiliary relays, relay power sup-
ply, or auxiliary relay circuits with dc volt-.
age ratings, the maximum design voltage
shall be as shown in Table 1..

The maximum design voltage for ac aux-
iliary relays shall bd 110 percent of rated
voltage.

(d) Range of- operating voltage fo-
auxiliary relays - dc auxiliary relays,
which may be continuously energized for
indefinite pcriods,. dc power- supplies, and
auxiliary relay circuits with dc voltage rat-
ings, shail be able to withstand the max-
imum.design voltage without exceeding the
allowable temperature rise. These relays
shall operate successfully over a range from
80 prcent of rated voltage to the maximum .
desigi v6ltage..Ac auxiliary relays shall be
able to witstand 110 percent of rated volt-
age without exc•eding the allowable tere..
Peraure rise. These relay- shall operate
successfully over a range ftrm 85-I 10 per-
cent of rated voltage.

Table 1

R." M-x'um Desi4e
Volts Vo.lt

452
125 4lAO
250 220

(e) Make and Carry Ratings for Trip-
ping Cantate (revised 1978) - a tripping
contact is designed for the purpose of ener-
gizing a power circuit breaker trip coil.

-The contact shall make and carry 30am-
peres for at Jeast 2000 operations in a pr-c

~i
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Ii.

Dieledric Tests
Gen6al-Dielectric tests between cir-

cuits, and dielectric tests between circuits
anid relly .(imen-sballbe considered as roU-

trote E= DielectricteSM acosM open con-
tacts, shall be consideredas design teats.
Dietecti trests are not required across coný
tacts with surge-suppression components,
nor across solid-state output circuits, when
these ame used, the Surge Withstand Caps-
bility (SWC) test should be substituted for
the dielectric test.. .

Standard Test Voltage - Relays lated
600 volts and below shall withstand for one
minute a low.freqqency afternating-current
voltage Lest of twice rated voltage plus 100O
volts with a rriinunum of 1500 volts.

Duretion of Test Voeteve
Ihe test voltage for all re[ays shall be ap-

plied coreintiously for a period of 60 so>
enids.

As an aternate, to be made at the point
of manufacture only, it is pernissiblelo lesa
any relay for one second at a value of 20
percent higher than the standard 60 second
test voltage-
Dielectric Tests by Uters

Dielectric rests in accordance wish the
standard, may be made by the user on new
relays only, to determine whether sp-cf-ica-
tions are fulfilled. New relays are defined, s
those which have not been in service apdare
not more than one year old from date of
shipment and have been suitably stoied to
prevent deterioration.

Additional dielectric tests may be made,
using 75 percent of the standard test volt-
age, at tbe poin of installation to ddtermine
the practicality of planing or cotntining the
device or equipment in service.

PonIts of Appication of Vottaga
The test voltage of insulation to ground

and between circuits shall be-applied sur•c-
sivety between each electric Circuit and all
other electric circuitsi. and 'between each
electric circuit and the: metal frame of the
re•y, The teast voltage across open Contacts
shall be applied to the relay terminals which

- connect to the contas.

Surge Withstand Capability
(SWC) Tests

The surge withstand capability (SWC) is
a design test for relay systems and, in par-

ticular., Stati, relays.
The pdrpO=eOf this test is to apply tO the

tcrrinals of the rlay system a stand ardized
test wave shape. that is representative of
surges observed and measured in acltal in-
staltation&. In orrier to Pass this test, relay
systems must be able to withstand the ap-
plied surge withoutdamage to components
And without operating incorrectly.

Sutge W"stand Capability
(SWe) Wave Shape and

TheSWC test wave isan oscillatory ware-
with.a frequency rarge cf 1.0 MHz to .15
MHz, voltage range of .5 kV. to 3.0 kV
crest value of the first half cycle peak, and
envelope dccayirsg to 50 percent of the crest
value of the first- peak in not less than
6 )is from the start of the w*ave. The. source
impedance of the surgt generator used to
produce the Wes. wave shall be 150 ohrm +.
5 percent. The test wave to be applied to test
specimen at rqepttive c•te of not less than
5% Itests per second for a period of not less
than 2.0 seconds . -"

tNtora (1) All vrittsge and tinke vatucs refer to
theopcn circuit conMlidon of the turge. genera-
toe.
(2) Time period and repetition rate have been
edih to cover equipment which is used on 50
Herzas =el s 60: Heft sysicems. The SWC.
test shlIl be ppied tothe relay •s spVecid in
ANSI C,37.90.

FAST: TRANSIENT TEST
0RE W. C. gX-oficim and L L Mantlff, Pro-
te-uion of R.lyi from lekr Etectri= I ED viron-
ment.•- lecrgi Tc-h ely Conference, 1977)

The Fast Trailsint test simulates; the
sutges due to the interruption of inductive
devices such as asrirliary relay coils. alarm
bell coils, solenoids. atc. These surges are
localized:in effect, being attenuated by a few
tens of fet of circuit from the source.
LAboratory experultiet show, however,
that thisýsurge presents avery real hazard to
soaid stite equipmiet in the circuitose to
it, possibly ausing false operation or dam..
age to semisconduc.tor devices..

This *Y*ast transeient produced by ititer-
rupting the turreat through an auxiliary
relay coil or a. breaker trip cuLl has rise.

in the teas of kilowatts range. When sub-.t-.
ed to such a transient, many se•nconductor
devices can be degraded such that filure
may occur at a iater time.

All new relay designs aresrbeted to
this "Est transient as adsign-proo-tess. It
was found that relays which survive the
SWC test may fail the "Cast transient" test.

(Recommend Guide Foem Spee-fictson)
-Tim test shill be the application for too

seconds of at least 60. pulhes per second at
each polarily from as'urge generator having
a source impedance of •bout 75 ohms resist-
ancee

I'When measured open Circuit, the surge
generator $hall produce pulses havinig a rise
time. of5 nanseconds or less to a peak value
of ±+5000 volts. The test voltage shall be
aplied to the relay as specified in ANSI
C37.90 for the SWC' test."

RA•IO PREQUENCY INTER-
FERENCE, MRF1

Approximate- Frequencies blow 550
Mz used by Electric Utilities in the USA

220 car... Do-d. O-s~ E
57.e - -.

A study hasindicacd that th possibiitiy
of inisopettion of a- protective or' ontaroll
device to radtiated electromaegatic interfe-
crac is a-firacton of" the folkowing;

I.. Field intensity and. frequency of radia.-tion.. .
2. Sensitivityý-of the-affected" Crcuitry to

radiation.

3. Coupling drie..,c. resulting from. d,-
vice contruction, lead -ofiguratio,

etc.

An in-house itet to check the security of
stati roeays aainst false tripping is now

dRevcomentrdiaed Gielectromagnetiicationte)

LeJay shall "o be damaged nor ex-
hnbit ipsrpisopo ofpt twen subflned to ag

radio frequency susceptibility -u.• over afrequeiy -g tae 2n. -rqe ofert dwith

a field strength measured at the front face of
the relay, on 7.0"volts per meteru For these

r normal oneation.-

I
0

II
I

I
I
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Relay Standards

GE Protective Relays

S iANDAR FOR QUALIFYING
C ,AS III EQUIPMENT- FOR
NUMAR pOWEtR- -

GENERA•IOUSTATIONSIV -
WEEE323-1974--A Guide for "
the Qualification of Class iE

CIA - The sa•ety lassiftio of the
electtic equipm4nt and systems that are en-
sential to emer&gecy reactor shutdown, or
am otherwis essential it.prevntfing signifi..
cant release of radioactive. material to the
environtuenL

Testing - Outline of procedures which
can be used to scisnicallyqualfy oquiptnent
by test.

Proof Testing - To quify equipment for
a Particular application.

Fragility Testing - To qualify equip.ent
by determining its ultimate capb ty.

SEISMIC TESTING OF RELAYSO
IEEE C37.98(;Formerly IeEE-SGO)--

ing the a ccapab liti ofprotective and
suxiliary relays by fragility and testing.

In order to. define the ndtions fr
failty testing of relAys parmed r !a
tdre separate zuztz~vmist be specified-

(a) a-iczie setusp and inputs to the

(b) The change in state deviation in oper-
*1mg charactcuistics or other change of per-
fauance whic contitutes failure.

(c) The seismic vbrtion environment to
be imposed during test.

Typicat Fr-OllitV Tait
Tests are conducted with biaxial multi-

frequency broadband vibrations applied to
the shak table- The standard respons, . sO:trn (SRS) of the vibrational
(See Figure 1) is plotted as a percecntag of

_7382

O0

us0

E.

4

o 50

S ZPA: 4G 100%

1 4% .Lj"]'T

•1

(r:
I0
FREQUENCY Hz
5% DAMPING

too0

1g.. Muftr.q• r brad.&aad -a•odaM- mrponse specrm shap (e SKlS) or May ýn•t•
ZPA lwvel of 4 Gs

the Zero Period Ato~ieeation (ZPA). The
1. Hzpoi is 25% ofthe ZPA. the 4.0 to
t6. ý&bed is 25 *fthe ZPA and 33.0
HZ And xie "isequal to the ZPA_ The
raMgI of ••sximu• amplification of accler-
azion4 t 16.0 HZ, has been designed to
most realisticall aiiath the range of p"a
accele• on inputl_ the reays by equq-
ments =d P=es on Which they are mount-
ed.

i The stimulus is increased in amplitude
until fallure occurs (per Item b. aoye) Wr
the limits of the shaker table arc reached
Tht fragility level o a relay or devim is
defined as the maximum ZPA level, cx-
proised in Gs, that can be applied without
causing failure.

R) Relays for Cas LE duty are tested and quali-
fiel on a ectaivc basis only. For ird*.-maci
on rpeclfli relay types contact your local
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3 INDUSTRIAL CONTROL RELAYS
Types AR 600 Volt Ac, ARD 60
Convertible Contacs

:L~y m &IT

fl44 10 3

Mc Cariri dges-NEMA. P600

.. 'remi ~ e ta. M 0 ra

t.

ARt, P•'f AR 6 Pel.

250
130 130
650

:ApplicatiON " '- "

ARARO relays are designed for use on
•achinetools.: proce•s lines. conveyO5sC

and simihlar automatic and semi-automatic
equipment:
AR/ARO relays are electro-mechanical
convertible contaci relays. AR relaysare
A4 devices, and the ARD is for Dc
applications.

Oe=Crption
,Available in either 4 or 6-pole configura-
tionsAR .relays are easily convertedito 8
or, 10 poles.simply by adding a 4-pole
deck., In addilion. mechanical latch and,
pneuma.zic or solid state timer attach-

ments are avadlable for use wilth 4 and

Contacts are convertiblie frorn either NO
to NC 10 provide. any combiiation
desiredo up to a maximum of 10, except
that.for the.ARlO.;1he number of NC poles
cannote ceed four in any pole configura-
lion: Wide. spacing of contacts stimpli lea
installationc-contact testing, and mainte-
ince• Chontacts are electIncally.and
rnechjailly isoiated from each other.

coai.. tacts are also available in one
t•worsiitse These conrtacls should be

n'iountwkfi .-the celter pole positions. Ac
and Doccntact twatidgiss should not be
uýsed in the: same relay

Resistive Load
125V Dc: 3.0-amps
250V Oc I-S amps

Coil Power Requirements
Ac.: S6 VA open, 14 VA close
P1Pc: 14 watts open. 250 volts ma.:

ORDERINGMINEORKAMO)NA

%
IN iHCS'N7A aA&,I 10; 60-1- ý31

rAlt~q 60Relays.as ~ D4Sy11O Rly

li.ata McCli lM4A i 20yo n .
SIs 

-si 
- -

20 6 0 AltOiA. 7 AltO445t . t2
it 6 6a ~ 4 ARIOeS g

Mt04 56 2R6 156
6 0 a AA660A, 120 A"06660 180s

5~~I a e aiaa g Antlgevs 204
16 e 0 A540300A 1565 ASoiolOoes

Contact Cartridges __________

Tren e v -Is. Sltedod C-sas C^nuldqs 0-d"toCo-.e aue

6OW V.1,, A1.6.Uiitgys-- 
I

55,1 S--eo Telo4eji .aigAAC

coo yt.e 0. Cau.Vw~o,s

Wet.l Cisip leictmai41 ARIC I Is r AROoc,
5irslkisew elolo MOM IC. I ARDOCA

s Order by catalog number. AR relays
listed have 120/110 volt. 60/50 Hz
"coiils, nd ARD relays have 2l0 volt
Dccofls., ' . . N
I lf a different coil voltage is required.
select the catalog letterlfrom the Coil.
Voltage Table below and substitute it
for the SHADED letter in the catalognumber.

W AI~and.ARD relays listed ire supplied
with NO.contacts which are easily
converted to NC. Itf both NO and NC
poles are requireoa. order by catalog
number, Examnple: 4 pole relay with I
NO and INC co.niacts. order AR413A_Add 112 list petc today. -: .. -.......

* SCREW Terminals - For ring-type
con~ectors, add Suffix R to the cata-
lognumbe- Example: A,42OAR. No
additnal'charge.

* OVERLAP-Contacts- Overlap con-
I1cts for AR and ASO relays are
designed.so that a normaity open
contact closes before the coriespond-
ing normally dscoe contacrt opens..
Overltap contacts come in NO/NC sets
ofIwo, cartridges. Addca alog letter
Suffiý S to the ciatalog ntmber.. Exam-
ple: A'm2OAS. Specify the number of
sets required: S foc one set and $2
for two sets. Add $1.2 list per relay.

Coil Voltage .Table " "
aA~oa .Rn Co~s

Veils ~ ~ ar s' IJ icieavisICaaA, n4si -LoJvi~

%I O~e~lao mmnae reamdqcs we6504 vi aetI utw ai.Oqee Catalog oiisae sIns laS 4 sie aIst tsm of 2
0:~ W&6 .05. 6 oct,;p -- wsenisS .0016 Oiwr*

ts

Ag
'to
Tea
7400120
277

60

60
60.5

Go.

w

c

As
130
240

0
8
60
T

OiCSA il NIo-LRS 2 1 R41
ivi,,,,.,...,. c....e......-. il:.
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IIMIUU3U iW•L IUUI I iWL 1tML/I%- L,377 j
Types AR 600 Volt Ac, ARD 600 Volt Dc
Covertible Contacts.

/

- Increases C04144capacityhtorn fourf
six 1,0145 1 vigbtlcran polms

* Mountls at top of basic relay using9

V Wil noat irttfflO60 vith Wiring. tstting
tor oierting0 cartrildges-

*scfevo terminal$ for ring, Connector$
available; to order, adtf Suffixr R to Cal
atog niumbor of addde,,

List Prices _____

F~ x -Torir JCisio L

SIncludes I . aO. end I NC. non •con,
vetibl tmed Conacts

* MOonm on basic f4wror six pole AR
Relay- Not for use on Dc.

" Field convertible b•qw•een On Delay
and Off Delay.

* Repealbility accuracy. t 15%

- Mounts on basic four or six pefe ela•y
using two screws

, Has one N.O. Sold State Contact,..

- On Dtlay ow Off Delay applications
-o tll switch 120 volt Ac and Dc oits
* ARTO is field convertible to 24 or 46

vOlU• De

List Prices
truags t..n i-Yq q - -

13-0 ARTDOQ AS-oore ram
t , •, I

j
WoO 40W vattor6*reýda

A4ML PermnenartlMagnet Latch

For AWARD Relays

-. t

- Latch Call ccmnfrrousty fated-
* UFAatcbingpow~ev requiremnent:

1nrtap 2.VA
2lMe 0-p:7 VA
Blurden: A Watts Ac. 6 Watts Oc

Electrical Ratings
lnput: 120Vokl•Ac, = 10%. 5,awH=

120, AS; 4 Volrts Dc. = To% .4.-.-
PoWer Required: Ac, D:c 2 VA ma. -
Contact Ratings: Ac. 2 amps inductive

(1.3 amps max- inru!shj
Dc; W;ll Switch 4, 8. and 10 pole AR0-
relays: .48VeltsDc, 25 amp.

24 Volts Dd;.5 amp..
Repeatabillity; Ac .w, With 10% voltage

V , ýri•a. =7.5% with 15C temperature
variqdbin:
Dc. = 1% with 10% voltage variaton.

*arid!Vi5terperatute variarti
Artnl;.int Temp. Rans*: - 20C to * ltC
Duty Cycle: Ac. Dc; 150 Operational

nIsnuto max..
Reset.Tirme: ART and ARTD

On Delay: ART. 50 ms Max. ARTt,.
1,0:0 , independent of time setling
and duty cycle.

Off Delay: tnstantaneous

ASSSWgeeSuppressor

For AR P-4ays.

Us~t Prices -Permanent Magnet Latch

ope'- co-i CduleO UPlrr

As 60 rAAe., Ua

nto easo-BY energr .o, the{ elky toll. the latch

r"'aya .anramume'crossbar asserroby has
closadI holdin the fctav -Oný. even
after toe relay ¢o~ been de-ener-
sized, The .dering coqla or the latch is:
energized to release the anmaturelctross
bar assembly.

" Field mountable to four and six pole-
" L,.tCh• plunger is adjustable-

46 AiMALM1 1
170 AF4AL I lO

2* RSLY, ~

Ii

Mt 14570. IL. 144M.5 AM,~ AROD
tI '14N46.AAPT

jP!!" et Pai 545

FCSA Pile No' LR39402-6. LRS4SI7. and
L1054520 -

I Mounts in contact cavity of AR relays

" Limits high transient voltages risulting
from d•e-eriergizing relay coil or other
electr--mncchanical devies

o 12D Volts Ac max. Not kow use on•t D•
. F ar n;%se suppress•o.O see Cat. No.

$S-SO starter mounted surge supes-
sow p. 313.

Catalog Number: ARSS; Ust Pw: $24
i

Electric5l Componentr Oivisionlarp'!
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INDUSTRIAL CONTROL RELAYS 39]
Dimensions and Weic bts

";h.x • OF :- .

in Inches Not lobe used for con~truction pwtposee unless appro~ved.

OF Relay Willi Permanent BF0 Relay With Solid W Ouni ti
Magnet Latch and Statefrnmer Dimensions. Inches
Solid State Timer

4 W Ci ky i4 WAd -.I; t.r-ac r

ARJAO Reays nd Acessri .

7 e ~l d.,,*4V*Ad OS.oT..d~h.klLt

4 si- T0
En~closures
NEMA 1 for aF, BFD, AR. AR!), VSR

22- -4

X0 Kb63
/K£M . 4aodS PlesSids Ve, 4 P*4 Sdide V.6P

OCsspo06- i. All ARO Dtq~no Odtl ARl ROD
4.4 POO kl~(ys A : V'*i 414 Atl"yýTitd_ C a. 71A,

AeI ~ 41"S AIq D -N 71Kv Ooc 0*6~o. rt

Mounting Channel Dimensions AARPTlirner Dimensions A snas _ SMA 1
251-• ... ".- -, ..l / . "--O•" . I" .' ' Fo. -.O . - 1s p. . I ,j. ... ..

--• -4----- : -

---- "I 41 - • -. I B.IFk);r /....... _- I '-~ Al -•

,L" - _. 7• -- z=== f i - .
....... " •+ . . . . . .r 7

Electrical Components Oiwsioi "
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ABI
A8B Impel! Corpeation

Record of Conversation File- 01 7-00258.010

'gWOthvrx x TelpOWOM

Troz valtrte Amemun.

Meetng

From: Robte FRtcoI~rk \

Com~ny WeGUnQI~0U~S Plht"Nol: (412)
93.8 14~

DaW. 7-7-93

Subject-,- ARO Rgfu D ~foto

Summary clCO~nvecsation;
Ica~ed: V~idea -to dcWemlne what fte dropouAwtsei o Wetokhos ,~ weley for 1 2SV

Enid waldrpout at 0% ( OvHS) or loes.(

cY.

L

ak
I

Calculation FEX-00204-O0
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C- Control Relays

4C ~3THA1 a>fix, Contacts WiVýa
T-rem 10 Selection

Ordering Informatgon

Dem tf r • r,=2,0 ,• d"' - Jm ]cl1
- r4fletem croong " uo, tit a" ACoi- .

i uoftmnusisMo gow TIM.•-p cn4 aoC ig ftaf-be At~~ln -w~
~mm~a~ekeCA
Ro~~*~~eaonta U"7L $e agc82

fteaei, WItb SOrew Te"inals tar INN ftiI And Scrow Mowtlinq

AC Op3e3mtO

PfyIM4 M" .C**Mwa

ils I. S sLaA? 4

' - 1Zf .5~ jt I - -

" IO • I1 - • i~ - ,- a n qo 4 tt 1543S to. O:+ •t.. .2 al ' .L.

beOa~~.

10 ct It II W -

cw"5eJo4 N NC 30_b Jfr tn~ b 1-priceR'e..,,A.y.AU.3 4 ISmd,.ec -" IO l• .l, • ,•+-+ t.+
ilia it"- a ,t' oan a l -

I Rai L% Cahll vtzkae A * __

4
712 -- ' . i-.. tl a .

2 3'u - I- 'I '•
. -I2 -Ca. 2 a. - I ITM .-.Af IM

lI1:t. -- I•-hI I? III t
555a7 VA1h5RZ~COOt3~3 ______

i fe• tI, :I1-~ -1 -.. t .... - 4AaltiiI~l " 04.flet I• I" i - I" 5"342•5=" 11$.
i liml~7 Ii, i-• I- I 1._•4AI 3M7a E~l t~-a ~N1A1 30

1,3? t• B I I-- I-- Iw• - .~

/ " - I .. .. f • . . . .. ... . .. .
~BEa*flwa~.e.a3, £~

14IlU 13 !3 12L,. 144PA JA 11 44 11.
.+i Rif* Wa. lW 10 id C*MA •+ . • .

I= I• I , - I~ eJit I57

1 I,. - $13W5 5 1..
I.3III3I4A'A ML

: tm[ t- / ii - ! I: • I, 10.1 0IE 1q I- EM • t•
,• 'f~va t• I.• -- ,- f•u~ • l••i

I 54Is1 hAOC..nlm~*Wid, £~I Asa~ BI..S
" t'I

Kfe. 5540

s I14 5 I1 1.- ! - - In r

coil Suirtz

1 4,' ;m "ili .41 " .. . ..
10C V"._

174- zzzi

Siemens Industrial Co- ntrol Products

I-

C

603
N,7
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INDUSTRIAL RELAYS
300 Volts 10 Amperes Coninuos 0160 Hertz

V

Basic two- and four-pole relays and two- nd four-pole add-
er which may be combined with a four-poe e;lay foraax-
irum of twelv. poles, are availabfe. Pneumar ite
relays awe availatble with two trime-delay contacts Q*me se"tn
o; 01:2 to:40 secods) and as many as four instantaneous con..
lads. Transistxrzed tfmt-delay relays have two.timtng c n.
tacts (available In four time ranges.to 180 seconds). Latched
forms. may be selected with two through eight poles.

Al forrits ot# te 3O0-vo industrial relay havecorroafibte de-
si7 -helghtfor all lorms is 2 V. inc-•se. TheM width varies. de-
pEndingon the Iorm and number of poles desired.

FEATURES
" Saves Space-standard lour-pole or four-poie relay with

fodr-pote aadder rauiresonly 5If. square inches of panel
mcintivPace. Sanidard panel ermicisires can be used.

" Savfts Morley-sides of iie relays act as a wiring trough to
save the cost of mounting a separate trough. :

" Self-cleaning Contacts-contacts close with a sed-cleaning.
scrubbing motion forng aside contaminants which might ac-.
cumr"le on the contact tips and cause a failure.

ORDERING DIRECTIONS -_
Specify by complete catalog number, Including, oil suffix in

place of "*: .
Example: For a six-pole relay (four NO poles and two NC

poles) with darmtype terminals, convertible contacts. and coa
to •pe~afa on 230 volts, 60 herm ... Order CR12UAJN4203AA
ciT4*relay Q $8&Oor a R! A relay

$64MO0.PluSa CR112OX3A adder @ S1600 for customer

NO~hRwu ~ a~w~a sw..an *n4 fiwi oaom Aa w to

" COIL SUFFIX TABLE-Ac and D1c
(use. ehere **-appeirs irn catalog number).
Ac-sewith..ac forms only

- 2iV :1, iV J.11mJ 12641~ 23WV
SOI ,me I+' I oI .

Oc-tUse with do formsa onily_

A414814 1 47 141 42

4 2 AqA~.,S
3 a =tAAM as1
2 4 04A

1 a CR2AOI'AA .X58

7 1 A071AK ?0

4 4 A04 A"~Q
3 6 A05AA 10

1 7 A602:VAA Pt104:
Oj 9 A093AA -084

10 to 0 CRUMMA42- 1I

Wile GE4479
Mriewlparts GSL4

PRICING INFORMATION -
Overappltr Contact Farms-Ac
(clamp.,tye term als) _

-:2 d.a_ { • . N . __ .. -..+, . .. .. . :•Anuowm ____ Jt 0-lO
CR120 A2aaE ,~Sues

A237H
A297,. " 1, .

7u •1 o+ill: cocewA
2

S
4

clcil 11SN 2O-INCud 02

G 4 r O. 12- M • iCalculation FEX-00204-00
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INDUSTRIAL RELAY S
300 Volts 10 Araperes ContinuoUS 50/60 Hertz

I'r~ a

F,
PRICING INFORMATION-Accessories
ro-polye and Ft our-oe Adders

May be added to four-Woe relays to farm 6-, 8,. 10.- or 12-pole farms (Any cambination must nolt exceed foUr normally closed

2 20 0 CFsasIA'eM r OIGOC

I I XA Ie.00

Sac 1 4MO

a X4C &O
aL sXo

D~c8U~ t.m Nc w~ ~r~at Qfl teft Cm ~at ~
tat. S ~N*0UUM

Surge Suppression Kit
The surge suppromion kit tor the 3-.v0oll'injdustnl relay

snaps. in instantly and requres absoduely no witing. The Wt
cortains the RC circuit which absorbs energy surges that ap.
pear. on the line.

Cataeai Ntea. -ý

CA1120 X6ZAO I

CRI 20 XM03A-.(' " )i t 11.80
CRtZI X104A (-e 2 •ot-, .- -f ho8

indicating LightKits 9
, c Nw - r -- Vtl;T t q

Its Veft 0F1,20 C37A _
2Ma V04 CAI2 .47 .. 8 I ý 3i

For use with four-pole adder onlyI

Dummy Relays
s'l8Cg ~ -- GO-ROG

2-twlbodt - I CRI2OX29A
41~Otsb0~t I x3"A j

Calculation FEX-00204-00
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INDUSTRIAL RELAYS
300 Volts 10 Amperes Continuous 50/60 Hertz

D-,0_5K
D-5K

PRICING INFORMATION-Accessories
Trouch Accessories

600-VOLT FORMS
Special forms of te CR1 20A relay are offeredifor use on

600-volt app•wmicarlo Refer to nearest Generwal Meric
sales office, or GE franchised dstribut•r for complete infor-
mation.

Mounting Track

N. "M"-

3 it. CR120 XSSA = 2 WMIS~ ?
6 I CR120 X"~# 4 bddSI5Jtv

CR120 X48A .. S1.6O/pkg.. GMAW
NMT= Moarriing [fad( .f~rnaxýi W6MV2 i 50 0

I' COiL DATA (Ali forms except transistorized timer)
S~ - -.-. ~-.-~--. . .-....-. ~....- ~fl

Sated =:rgr .

Panel Filler
Designed for use where a complete or partial row is leat blink

is 72 inches long, and may be cut to length.
C20.X28A "... .4800 each, GO-l0G

NEMA Type 1 Enclosures

For 6-through12-pole relay. CHIIPOXi2IA
4- rough 8- Noe latch

For 2-pole rely7%. 4n relay CH120 )(,3A

CONTACT RATINGS-.
I0 Amperes adamuim Continuoums
(All foims except transistorized timer)

Calculation FEX-00204-00
Rev. 0

Attachment S
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C

Bob, Brenenstuhi
GEE. - ERD.-&tC.8
1639PRoitae 10 East

Parsippany, N.J. 07054

f

PHONE: (20L)292-7251L FAX: (201)292-7256
DIAL.-COM-: FAX.- 8"29-FX7256 A "

TO:, Peter Djurdjevic, Con-Edison

DATE: December. 29,1 997

RE: CRI20AD Relays

Peter..

I was able o find .out that therelays coil wlpick-up at70% of-the coil
voltage._ I am till cheking to find.out at.what % the coil wi drop-out

Thanks.,

Bob Brenenstuhl-
SalesEnineergi.. . • n.p

Calculation FEX-00204-00
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A Section 1

a-

r ,fTC ,S

FOR"LGHTING AND MIXED S02:100 AMPERE SIZE,
VERTICAL;POLE TARRANGEMENTS!. i

ELECTRICAL SPECIFICATIONS
-. RATED IN AMPERES FOR NONINDUCTIVE LOAD

TO 250 VOLT hMAXiMUM.-

. 100 AMPERE SIZE ONLY.

* SUITABLE FOR TUNGSTEN LAMP. FLUORESCENT,
AND ALL OTHER 'TYPES OF LIGHTING LOAbSý

* NO DER'ATlNG WHEN USED ON HIGH IN*RUSH.
LOADS SUCH AS COLD TUNGSTEN LAMPS.

" INTERRUPTING CAPACITY 50-T OF RATED
CURRENT,

SSUPERVISORI RELAY PROTCTION AVAILABLE
ON ALL SWITCHES.

* AVAILABLE WITH ACCESSORIES FOR ANY
APPLICATION.

ne .tart wont
Sae •u.lntti 905, Page 20, fr 304200 a.pare sirzs.
See Saltslin 907, Page 14, for 300 Mnd 400 airpeie ,zes.

Fiq,*r 31. Sujint'n 908 in NEMA I cabinet, with'emgin
and inst bwtco'

j
' Application

Bulletin 908 Transfer Switches are
fundamentally the same in physicai. ar;
rangement as the Bulletin 905 Switches
fully. described on Page 26. They are
intended to serve the same applica-
tions: the automatic. traisfes of resist-
ance and alL. types of' lighting loads.

The wide demand for these switches -
and the tssentail features which dif-
ferentiate them from the Bulletin_905
types are the factors which have inr
fluenced this continued separate listing,

Construction

As illustrated in. the photograph the
pole - arrangement" of Bulletin 908
Switches is identical with that of the
Bulletin 905 types. T-he same unique
operating mechanism fully desctibed
in Engineering Data, Section B-is. used.
The mechanical designs of bearings.
shaft, drive levers and other parts,

however, are based on the design of
the larger sizes - 150 amperes and
above. These features allow greater
adaptability of these switches to un-
usual environmental conditions- They
were "born" as the result of a require-
ment for transfer switches to operate
under severe field conditions,

The 100 ampere rating adds a popu-
lar size to the broad range of switches
listed in Bulletin 905.

Mixed Loads

Bulletin 908 Switches are used pri-
marily for all types of toninductive
loads such as resistance loads and
lighting loads on alternating current
service- If the switches will not be
required to interrupt more than 150%
of their rating they can he. useAd on
mixed loads consisting of motors, light-
ing and heater loads. Refer to Page 19
for further inforrnmation on mn•iyd
loads.

Low Temperature Rise
1she high thermal capacity built into

the s•itcfi contacts, the use of silver
contacting surfaces, and the absence
of heat from the operating mechanism
result in temperature rises so low that
unventilated cabinets can be used.. No
derating is necessary for enclosed
switches or for high inrush loads.

Enclosures
Bulletin 908 Transfer Switches are

listed open type front connected and
enclosed types. The list prices apply
to enclosures of the NEMA I type.
These sheet steel enclosures are for
surface mounting. Standard hardware
consists of a vault handle with single
or 3 point catch asý determined by the
dimensions and the number of doors.

Fsnclosutes for flush mounting, and
hazardous locations are available alone
with* weather resistant, dust-tight or

furnished on request.

P'int.d In t5.A.

x nlt-d Ins
ASCO Control

t~ano.0dfl -t rCa.Of
A MGM"5 1103t. Ms. MIMaEy 7M

TAIrl".1,In CM44 cote =I-M Page 41
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Section 1 IVMECHANICALLY HELD
TRANSFER SWITCHES
FOR LIGHTING AND MIXED LOADS •100.AMPERE SIZE ONLY

VERTICAL POLE ARRANGEMENTS

4-..* '91

.5•. 0,',

CATALOG NUMBERS** FOR 100 AMPERES. OPEN OR ENCLOSED, TO 250 VOLTS
A-C NORMAL WVITH D-C NORMAL WITH

Ma.oon[ serono and
Relary :~tltOi

T
ype. SA-C Ca,.,gesy.

Catalog No, .

2

trsAFeeder-
failure P-4ote,,

Sfoum 0. Poll, Protection,'
2.Wire, A-C or D-C.
16 I.tiee t 014.Wird 0-C
Solid Niturol -

nope. -:

90801
90902C

90804C

fl-C Eneent-9 Y A- noeoe -I -C EI!sargeney

C.1.!.2I~o a. F CoaogN

908 12C 90222C 90022C

W113982 90833.
9 1AC90824C.. 90934C

*Farm, C Feecdr -
Fail~t Pmnanson.

tFo'iq 0 Fog Protection,
103W~sa 3,Wini D-C
tl'ornn E full Pr'otection,
3p.3-Wir. a, 3; 4 Wirt
Solid N-1-tral

Open*
8Eolosd-
Opa.n
Enculo sed
op..s
linclose.t

10905
90806C.
90807
90848C
90809
90810C

90PIs
90816C

0Q817908 18C

F.
90825:902

90827 9b827
9dgzgC 908280

I

4

or.F Feeder -
Fail.-e Firoloto.

Stoumi G Full onri~

Itois *4 Full o

02 S-W.*rt. Solid Neutral

I.

op..

Z11a0ed

90839

90841
9002C
90843,
90844C

Combina'ifsal. lol .yPhsa. A-C Norsao otld, D-C Emn'gency of
the rors, sitolly reqireOf .pitiol Paleoonbnio Nrice. and
re,b-mcnda6-ians requea.1 For .evoluolon. of induetiso load.i
ref., to Poge I?- See Bulletin M05, Poge 28, for 30-200 ampere

540. Sn altii 907. Patte 44. far 300 and 400 o-per. il.os

WHE~N ORD8RING

Sp ci'y cataloS niumber, normpal arid crmergzecy source
potageand frequcncy. .acccissohics by nunrnbmr and type of

ca~binet Waithee: than NFMA L

NOTES
SFecdcr failure protection (listed as Forms

A, C. and F) prOii load transfer to
emcr•rnar on complsel feeder .ailure onl)y
or ,hen yoltage, tali r omp1*c01y Tcro• I•e
lines to 'whtiithle rilay ,is condczrd, . ..d

~ctrns thet: load. to *normial. whedn.:, siin
volage Is rewored -to tie lin es •a•r'o ,siich
alid -lay is connected, Fc-der failure ielitv.
prtrerction does not prvfde against partal.
lo.s of voltage or phase failure..

týFufl relay prote.tioll (listed as forms B,
D. F, G and l) imeans that Transfer to the
Smerttency .Soutce will be eflected whon volt-

4ge on. any .pha•e. dops lt 
7
0%.or less. Re.

Transfer to the normal will be made uhen

all phase voltages art 90% or more. On
single phase or D-C 3 wire systems, nor.,
ma:] source volage is supervised across The
Ive lipes.

Refer to Page I8 for discussion on relay
pert€clion. Solid neutral should not be used
unless both sources ate A-C or both D-C.

STANDARD. DATA
St-ndard Voltages: tI1 to 120 or 208 to 2.40

vauts. 25, or 60 cyctosi It1 or 230 voltsD)-C,
Standard Panels: Front connected. live back

ebony asbestos.
Standard. Cabinets: NEMA t for surface

motntinsg. hinged doors.
Soldsirless lugs furnished as standard.

Enclosed ratings Axe continuous and the
same 35 open Type.

ADDITIONAL FEATURES
Special Voltages and Frequencies: Available

on reqest. Consult factory fot prices.BackConnected Paneat.a

ASailable with muiple pO!lea Pol1s of dif-
f(irrt capadJsitii, and with neutral con-
necti6n. Co&mbinations of poltyphase A-C
normial 441ilh D-C .eafer'sency. or he :re-
serse. usuillý requite at:cl poxe corn..
binatiotis; Pricia and recomenddaitions on
request; See Page 18 for discussion.

FOR PRICES, refer o sepoarate
Prlee List. Pub. 77S.

DIMENSIONS AND WEIGHTS*

2

3.

4

A
8

C

F
0

1"

A-C NORMAL TO A-C EMERGENCy

Op.. 
T
ype Enil sAd lype

W H jW, W N D W1.

217 18 51A•-41 2'1! 25 s Ist

17.. IS . _.4 1 2. 531 12
19 18 51A 56 23 25 8 130
1 9 18 s.1 50 23 25 8 135~
21 18 n5 65 2.5 25 a ),51

'I tn 54, 73125 2.5 118.. i4
23 tIj is 80 27 25 8 11823j 1 1 C _V 82 271 5

I

la a 20 S 53w t

18120 59.1 86

21 I20 5 - 652
1j 20 51- 72

W N ~ W] 0; OWt

.22 27 8 11201 18, .22 51'. 56
22 27 8 [135 18 122 514 60

25 27 8 1.5 1I2 2 725 27 8 S ~ 22 51 7

Endo-ted Type

22 29 a us4.
212 29 a [lao
25 29 al 160
2$ 29 9 175
- -l I

A.C NORMAL TO D-C EMrRGENCY iI D.C NORMAJ. TO O-C EMERGENCy

I
I'll z tulswailue only on top. right mid hoi~oat I' gatter on left side.

7),ese 9suilr spaces are baosed on, monlooping~ of'abic-: rvilhin Melttmob-

"We.s. Wixrere cafslrr nisis hr iooped writilin the mC11Cte.10ore, Vrsizze cabinetsr
t Tie avsailabled itr extra c oct. Plcase conterlr Facntory for tonrlilre tiir~rnzalloin.

NOTE : Catalog. dinmesion may clang. J oe to dki]tano of oacsseam;, Certifed" dieomtan;rs .dll be forrished upon requ.e•.
"- -, --- o=si, .4-iprtW -ivegi,.. Ail weights are op. renquie The use oj panel standof brishings to p rovide required

p-anrnato shipping Weights ;n pounds. All dinssnn-i .. re 1n inches. creepage distances so groontd or to twiitch lie paors. Slandoa,
burhings ore available at rhit factory. For angle ;r"n moonflgtn

Qpeiz lysse panels asstentbled into tncloirms furnftthed by other$ of open :ype, chec• whih jfa¢cory on reqlired plane sire.

ASCO Control A o a' "U. h"i -. U
.. .. • . .. Ana, • ...... ...... . .. . . .. .

Page
ISýA

SI ts
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vEAw-CLL1. W Section 1

~TRAt.SE W CHE
FOR LiGHTING ANDZ,,MbXdtbWADS :~10 AMPMEI -MEE ONLY

-7,n1 -PL R.NGMNS

ACCESSORY FEATURES
Please order 211 accessories by suffix number-

fOIR MPitES. refe to sparate PeiA* List. uabtiatien M77.

,.(,.

SUFFIrx FEATURE
IA. Time Delay (Nanadjuttablc).--1 Second ?4aximum.
B, rime Deleay 0;jadjtrstabW-)-3 Seconrds Maximumn.
C 'Time Deaiy (Noitasaatie>-6 Secottds Naiuxwimu.

An ,a,<ni' Tras, SwSe.h ,ith t.1 frorre willipaoe A .lessl m'aentart7 power drpr ten •arogee,

billtran*sf.e1re load t tihe re"enrcy sotoce if an

2A. Adcstable.Tier. Dtey c'a retransfer to normal
faCir dia zgt ,týe -. 2 minutes max.,

ff. AdjustaIle Tri Delay cn trmstcr to mnergryne
iaiiaphdrap :type- 2 minutes max.).

C. Adjw•ise• Time Delay on engine starting
(air diapitragm typo - 2 min-tes max.).

3A. AdjutaMra Time. Delay on retransfer to normal
(motor drven type - 0 to 30 minutes adjustable in
I mfinrA- iztcremnitsg).

B, Adjustable Time I•cy .on tramnfer to emervency
(Momtr driven type - 0 to 30 mimnues adjustable in

.C. Adjustable t• eay on. .transfer to. normai wiith 5
minute onntoadt4 . running. time of standbyla
(mftort d4rive•n tYp4 - tinimuin "*stting fo" reanfr
is 2 minuates, maximUM is 25 minuteS, u nloadd•
running time is fited: at $ 5n tlinut

NOTS: ccb~ots2A, 23. A IA. 35 are usd o
delayed. repnarssfer- to noromal and Selared transfer to
enwrgreey to allow. voltage urabilizadon before the
seleted. •souire a mes load.
Wh"e dilayed engine, itaiting and. delayed transfer to
emeignyare rtqirired, Acessory 1 or Aceiosy,. 2C
,= %, b tintd ,ith Accessry 19-o, 3B.,
Means fot insiantanieoi. rvronnsfer to ornMral i- event

4. Close Differental R•elay pfoietion on normal. Add (ol-
lowing extra• listed lull protection, forms:

A. I. Phase, 2 or'3 wire.Formin B and D.
B. 3 Phase. 3 oa 4 wif, Form E.
C,. 2 Pha-e 4 wtire For. G.
D. 2 Phiase. 5 w , Form it

Reibys are factory set Io, 95%~ pirk up, 90% droporil.
knies olhejvr ste jseesf Relay, s ace odtroabie n
field for dropoat.

S. Test Switch. to be mounted oan 'cabinet or swilch panel as

Provides I- lext ope;arion of emnergeny plarnt ind
, rensjer swidtch

6A. Push Button Rttek to normal including mounted push
•. brtit n ( u.•o included auxiiiary catosctn.

UIwd wftetr automatic retraruser to normal not re.

StUrFX F.ATURE

R. Path Button to by.pass. Acccssories 2A. 3A, or 3C.
prvwid niaeat Me~nts for rfrrlarfer to narrnet wirh.
our see~ng for ennpirmos of ti.n- dei-licy nlroL

7. A illhrj, Cotnct to ýlose when normal rils (pilot cor-
toct to Initiate startinb controls on snginc).

henlrt .thiscontoc, is fnrtished. roltage frequen-y relay
on transfer to vneen.,ey is alio included. Eautr $tart.,
ltg Coliacss initiiare cranking of iaond-by automatic
Segine generator set. lVoltoge freqarety-y. lneM, re-
lay prevrnfs transfer utl eleclrra- pL-Jit voltage. 0-4d
freqursncy ares &rtot.na

S. Auxiliary Contact to open whtn normal fails (pilot con-
tact to initiate starting controls on engine t. - .

When this contact ir Iptni.rhed. ivlrage yrequenrcy re.
lay on tran:Tfer to emergency ih ahto iitrcded. Engine
Starring Canet$rx tniniate crcning 1 Sitand-by auto-
mark ervl generator istir PTkolme frrqrrence sensi-
five relay prevents transfer uitil ;ti4Esu planet -,o ige
and frequency ar" normal

9A.. Mounted Pilot Liatiot indicating switch in normal posi-
t14(Mctludes futes and attxlllary contact),5- Mfountl Pilot Light for indicatitg switch ia emergency

position (Includes fuset and auxiliary Ocnturt).

IOA. Battery Chatr for 12 volt battery.
B Batter, Care:r lor 24 -volt tattery,
C. Battery Charger for 32 volt batery.,

An A SCO Battery Charger operating front fite normol
supplv keept starting batteries fuly charged, readd for
starri the engine., Charger tan be placed on the
Transfer Switch panel. maiine a n -One ,arkage'
aurrngert~ren Cisdrig ot-.e: .0 to 2.0 Ainperne.

1 IA.. Exercier for exercising ptarn only. Exercises tor 15 mn--
utna every 1.68 hoursM

B. Exerciser conrnected to function li-e Accessoty 5- Exercise3
for 15 minutes every 168 hours.

12.. Four Position Selector Switch-

Pernnils .W'ecrano ot one of four operrming positions
Markred "Hand Crank- ^Aop Autioniol,' "Esgisee
Texst- Hand C-aL. position Aim5es at-asniic -tarleg
hrsrtrir to pemnit mgnrr nTalring at engtia. Acces.sories

5 and 16 combined with tMe nene tart swtra gen.
eraoll supplied on the generator set are preferred to
Arcespory 12..

I4A. Auxiliary cont=t on main ahatt (closed on normal).
B. Auxiliary contact on main shaft (dosed on en•erency).

15,. Automatrk Engine Stmtting Controla--.Betin 1025-134
in sep-atc. encltour-. See Btuldt 1025-134. -

i6. Disconnect Switch in series with Acccssory 7.

17. Automatic Transfer Switch arranged for use with Area
Protection System. (Sce Publication 6"2 for descriptive
Lrhcnwatnt..ok

NOME CMa.g iosin Mr slsw.. A-e I. adtf-4rt -- ivo~ata. C.ni04 -twda, w6l FIto ' ý,t&e, vp.rqoa Ratr to Pag. 25

Prtel,4 t, U.S.A
"Sti.5dns.~t4

ASCO Control 4 JAm" fall. I"t jam" a=m
Page 49
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(Y Section I
MECHANICALLY HELD'
TRAN R SWITCHESLFO UG N .N..I....A. 100 AMPERE SIZE ONLY

POLE ARRANGEMENTS

Eitedrical Connections

Bulletin 909 Sitchea like all ASCO
Transfer Switches are factory wired.
adjlused and tecsed: Installation re.
quires merely the connection of nor-
meel, emergency and .load conductors.
and thi: connection of small cosnduc-
to*r to the re•notely locat-ed indication
light. if used.

Internal switch wiring is identical
with Bulletin 905 Switches (refer to
Pag=. 3 Sl. Soldes lugs sre furnished
on all sizes.

F19mir 31, qrrmfts show- wilh nafýl swrý# en.tqizedý

ASCO TRANSFER SWITCHES FOR ANY APPLICATION
The standard 1isling of ASCO Bul-

ezein 908 Transfer Switc logether
with the accessories will satisfy any.
contmeercinl or indu•arial reqirei ent.
ASCO Transfer Switches are available
for t followvig special ervic ap-
plications:

ndigh SikOrk.-
Highr Swirt Circuit Capacity

Switchcs arc availhble in sizes from
50 to 600 amreres to 240 volts D-C.
450 volts A-C for mrarin service.
Switches ca-- bie furnished open or
with drip proof or water tigha encict-
sures.

Mor-me Duty
Sizes fi, 30 to 200 amperes A-C

and D-C with all required f•letures
conform .to AIEE #45_Marine Rules,
USCG and American Bureau Ship-
pingr Repiuatio•s.

R:ETM;A Szwdmard.,

ASCO Am•rokic Transfer Switches
coaform to. RETMA standirds for
macrowiave commontsicSoot.

ASCO Transfer Switches. are also
available With complete startirg con,.

trols for electric plNdtsi Staftinkg con-
trols can ne spi ci&t'as sinale crank
arra•emets c-o Ir repeated cranking.

Alternatifrg type asstramfer switches
can, be supplied, These arc especially
suitable ior insetOtions utilizing. three
el4cmr pla?,5s as the sole sources of

supply. Each: plant is awomatical-I
staried and-oioperated fors a defint1e
time as the sourte of supply. Tne idle
plants act as standby to the running
plant. Starting of the plants, automatic
transfer and automatic. alternating of
the plants ars controlled entirely by
ASXOX Starting. Panels and ASCO
Automatic Transfer Switche. The
broad range.of ASCO Electromagnetic
Control. from ASCO Solenoid Valves.
ASCO Dutcry Chargers and ASCO
Solenoids to ASCO Transfer Switches
and accessories are utilized for these
installations.

Plcas refer to Pages 17 and 19 for
description of other useful arrange-
ments of ,.SCO Transfer Switches.

SUGGESTED SPECIFICATION FOR. BULLETIN 908
MECHANICALLY HELD IAONSFER SWITCHES

I. Arn Automatic Transfer Switch shall 2. The transfer switch.shall have ado- or disarrangement of any part shall
be provided .... pýoles for a normal quaite capacity for toi[l load of -.. not permit a neutral position. The.
siore of... ,, s... . phate.... ass per. co"sistng Of approxi- switch shall be positively locked
cycles and an e.sergenAcy source of ratelV .... % tatite- lamp load mechanically on either source with-

vols . phase . cyces to and motor ad ot ar lods. out the ue of hooks, latch• semi-
" transfer the load circuits to the permanent magnets or springs.
emergency source when any phase 3. The transferswitch shall be adouble Main contacts shall be silver to
of the normal drops below 70%, throw. switch operated by a single silver, brazsed to copper. All pole
and so auormatiCally ielran2ferf tht Coil rMteanirmn .fissoenalarlly easne- shall be protected b tr barriecs
load circuits to the normal source vizedL The switch shall bei inher- and arc chaautc.
when all phases arc'90% or more. e'nrly interlocked mechanically and
An asuiliary contact shall close an electrically. Qperax!ig.. .orreit for 4. Switches and acces•iy devices shall
indicaling. cirCuit wrer t.e iload tranisf- stail be o•iaied fstroi the 6e the approved equal of ASCO
circuits are connected to the erow- saue sotae to which the.load is to Bulletin 9%X. 100 Ampere raling.
gency source. be transferred., Failure of any coil open or enclosed.

ASCO C.ontrol
Page 50 .Ieepgesiom Am _M. t -3114Mms no;
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. . -. , - - -

EM/ERGENCY SMUCE

NORMAL SOURCE.

Fi~m 13.~ C .~dF.Zow F. dO

AORMAL SOURCE
PI$m. 14. si.9. ph." 3 ,ý. ný,_o 1. 2 -;, D.-C

' ~44b boo 0 -fay~ P-otch.ctb o~

to 70%,. Ooo pol . d comnw.lnon d -k moa
how, .Ioubl. capadfy.

. - 559I i- . . -I--± _-J
TM SWITCH TO SOULATE. NORMAL SOURCE

SIA11TING COUTROLS NORmAL FAILURE~
r~sn. is. 3 pbo" 3 -Zro -;141 o~ri 1, 2A, 3, 7* and QA. ,.4th PooF dy .t.t

ZND EMERGENCY SOURCEI- -_,_,__ •• :,•__ •i

II

qH F

SOURCE

V- I I LOADo

NORMAL SOURCE
F,3 14. 3 saaft s~onagemmi~ wMb Fawiu 8 roly praftfiaW.

V.4mdtnU.-A
I l ys'e •1. ASCO Control

gE.,•rO~A4~~O T•, ucko1k1a- AMA tw a l - VT74M Page .31
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C
shunt Trip tndervoIlate This (UIVI Powertrasforrmer~th a 240. Type AKR

Ore 510&IC~d ~ volt secofldity rsted W1 l8ei Brakr
ripping aft. rýk~. Usua -Y drops in tine - 0ag by Outo-
.ornrrottl"q 1 bY A "Hah or rntcat rpoinaliebr et. KayInterl~rock Pnmvisk

Oo .s Mutiof. ht r~ay a14o be.. Ti e eis set. to pickup ~ ~ sr-Aesre
used iwn conlunct[Ofl WIth a8418eY8%a u oefnto unloss the
Orotective reiles for auto- o g x4~~,o4btei brea~ker t~e trppd
rurtictipiiog. prow sIV, Made toact

The igiftttWp cl~i s w~ed mtie UV o Is alo eai-. lock 449mnbly fuMlshed by
f~rin~fnmttmit w(itA ablew ftia optionals~ ttc -pulrchaier (GE t~o KitiL

facOt lstIld t sspple tmie-detay unu-, This offers a
w~t~h~~~t~ff 5Wttat1Wh~d' 1 cid 4 tabli 2 toi fsecondALflS' W0h

su~atlail t1fl~8 W~ delay~btwenwif~fd8VmVft5 Used Ibererimte Ilotion
trol power folloW~n gabrM W 4v And tredakr tioto v~- of breaksvina n corwtactposlý- Revteme Current Devicre
trip. vettioilnusneti- lon- Available :W~rm o Used ~ith D-c breakers-
Eela tiva Trip plngdudtomotfleftaJYdO=5Of fo cotzm(wýsae]o esge o*t h r-k-
SwypaExC4) Vot&tan contacts O's $~ It current rvre iein

A-3idtocrumltf Thj tiwe-4e15y unit'Is Each atage Is ; opose If
.pfseied o~s tonlycift bek rs cne&dne ote oe ~ ~oc Neutral Connect&i

tweaer n~~e~ theo~er ~O It i Thid 1~4W2~ 3w'O11 0Th 4e1'A) ~f' For u~se In generz]-pur-

currmit fautt opens. AllO-Vt V.:D.C-er2M/r240 VAC, So or tact- A.1. cnaCtS. fiftkui pose enCtOSUr4&. proVideS
for added systen cordlnt - $0, If. For ahW oth~er AC rugged doubfe break Coon termInation for systemn
lion. IOUrce v.oltage. a Contra( structlon. eta

CORT11OL, OIaG ___

00 .125 70-140 IM. lis.
750 140-210 1.0 tO

H4740 20816 IS 5
S40 415400n 2A

Co 126
2"0

12W

- 450

Uyc05 Amaome

020 0ý.2

007 0.07

0.50 0.24
aM5 0.17

O.5Ar 0.112

0.20 0.07

,.•. :U . t

O0= ot

volts
tI kowv* RWlats

cc 125 11 IM 6 S O iro(=L- 11 1 ,iZ7
250 2 1A

Ac 240 W (1 2 )
e 48t~0 2E12.e

G4 4
(

4

20 SP-W2-EE-1004- Rev I
TAB I PagC2 OF 12 '-. GENERAL ELECTRIC"
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Type AKR
Operations Countter.

A 5-dtolt4 non-resottalAO
interwuajted by tri
sker cam shaft. Mounit'
Maeker.

Belt Alarm With Lockout
The ball alarm operates

onea "j anid 6he "b ccitag't;
cr. t4V0 -a~S Of, tUM bW.8% t is
activated whe thI e t itka ke*Is
btrtped by afWneang (Sru~
matic) other than the Manuial
trip buttoni or the shun, ýtrt
device.

The contacts may be 4~ijs.d
for rermlte ilhdication of an.
automatic trfp.

Tbe lockout featur'eis
avaitabbifrrnnlicallyk -k
the breaker 'coad' when t-e
dcvice lsactwvw 'e st s

tion of the mflaanual trip but'ron
or sfhnt trip device.

The beti alarm Is available
withcoýthe lclkout feature
when soo soeclfied.

The electri.- lo• • tdavice
prto'ldeS a Manse Of o

bcraker, On atht breaker is
etosed, los 61volos wie not

rp the breeker. A bypass
*nelcl rovwkdd for Inital

•t•.p, Ftefer to Ie UV de-
-yce far rating eM Coi1

charecterfsl Mic.
Awfflauy switches~ for

crcss-interlockng breakers
must be ordered separateiy.

Remote. Clos0e Solenoid
for Manually-O-Prted
AKR-3AA 50, AKRT-S0
Breakers

Provides a means to ele-.
•ricallyclce the a&b•VObrea k-
o, fr.oma re0Ooti lo.tict.
May becontiroled bY83Wlt~h
or Oushbi•t • tor five-cycle
closing. &eaer must be
charged locally. Available
rat•ngs,

Type AKR
Breakers.

Accessories

Closing Machanism 0Ogorating Amiperes

2A~r.5 IF a ' **2V0 13 3 0

I AXR100 25.8.1 10 12 I 55 10, v 7r 10 1_ý3 3.2 1

--AJK.S I -7il 1 I 6, 38 128 uS 1 4.5 j L4A 10 24 416 a

AjT-5 94 js ita 815 -ýO * A js 6
LiJK415 1 1i L~ ~2 011s a~sz _

5011 AJUrM
Ooriltact Reln~as

ceiitgnI . . I res
_Imusb uOUSj

D 125 2.5 2
50 0.9 0.9

4C'0 VS

C

4-.-

Sofl Mfarm Doewcoe:
WAh LoCCkout

-7 TAB. I Psge3. *OF 12"
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Electrical Characteristics
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Table 32-1
Charging and .iosnre_

Fmq WW O

nI T , i et-
W~.1

-~~- 2 -- T2 "0 43. .. . ... . ,,K67.. .... ...

1. " .0 'e ."p ' - 1-0. F-4 D 784 MA

12 4o so I 7 --9 5 .07• 2 "' ,-
24o 5 26 ~~ Us0 IXa .036 19 5 )1 9 4A1A

• z40 . -4 13 . __'2 . - 67.1 27.. . SA
M-S .- 5 ,, M 6

T abie 3022
Shunft Trip an nerIta0 eieper~~gCre

24__ _ *G. 14 f__. __M _ 8.3 8.328 3
481 .... 23 _______ -4-5 C5 1 9 .. . 19

25e 14 -- -

48o • _ -o = -~ -• ... .17 , . 04-

_ _ 147 0 14 1.0 ze 20 .00

_____ 5____ 9___ IN 12.3 las Fx 85%f .66 ýz

12M 50 95 127 786 8.7 Nq(7*W,!CGNUUIVabge, .768

208 I0 175 1 . 3 .1 ~ aaI *ýbtlg ' 17

240' 50. 1954. 4.7 4.1. .4 -Ti
2-40 40 10 ELI WA

IM4 35 10 2S9 Ls8 22

4W 60 3w w 34 .1 M 08

_-5 -0 47 .847-1

9550 1-4*' r MS 5.1 4.7 ___1___

4

14
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Table 33-1
4 CSil nsitnce - Do oh~ms 25____

24V W _ _,.,, jA. 3 64

48V Elf_. .. "' 12 .1 240 .'
125V Q1 X 119 64 16M0 7.3 -.36
25OV. Gil 164. 475 2M ... 10.5.

12V 1145W5 3.9- 25.4
120V Ell 450 75 7.15 33 Il
208V 6(1 1450 216 . 25A 6....._.-_..._
208V 5 . 1450 M W.4 146
240V 61t 1450. 3025.4 100___ __ ____ ___a

" 40I 51 1450 3W, 25A4 146 12--.
.. V. 6•5v__..__ WA. 64 f.37 4.. 0,1
a WvA. WA 5'64 3 ... 4.3.17

430V :.A WA [ 3W2 ' .. 0 5.w.
aANIA WA Ma 8 ____

5V 5) MIA ~A 684 j 918 1,00 1

)
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Electrical Characteristics
AKFIa30 /50 / T5O

Table 34.1
, :2flt flCl•,4ni OnrAtrflOn Currents.
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.1

ii
C",L

-au - -bMota

! uqm. •lt8 - -I' !:•• '•2 •: ~.•m•2 12pl!.••- e ~

. . _,_IS 0$W# Awoe c I-k'a f .ne V ou,4 1.2

-48V Ca ...-6I, .4010 fO -04 . as-m Us44.1 3 3 340, " h 1'5
-72--7- - - -A -5 -

25N 13 ...-2.O. 3 . .... .53 = ., . .. Ii .0

-- "- to i.. '- -A
12W'. 2- 0 .0.2 66 0.96M 0 _4.f96X L

W2 18005 15 3.1__.1.6I
047~- - _j-

25V 60 .05403 . .;= -0 1.3 .17 FA ag
ISO50~2~ 2 9 .064 .038 19 W 190 . 1.1 .15 6A ~

S.M.. 3 . 3.42 .64 54 .05 6A_

Table 342
Shunt Trip and Unde .-voltage Dece Opqea .CuTerIts

T4 W• 8. --3 3A
419 DC 2 w0 4.5 4.5 .19 .19

..ý. D 70 140 2. 2.0 .08 -08
250 DC 140 260 1.0 1.9 .04 .04
7 M0 59 1 ~ - -WA. WA

1.20 60, 95 127 124 ia wpI~~ t 80 at .68 .2A
120 50 95 127. 76 5,7 k :naICWWVabe 35. .25
123 25 95 127 4.7 Dwpot3-w0of .31 .10
.-w -O, 17 22 32 .2o... tnl W Cot'oaiVoftag .51 .11
20m 50 175 220 3.8 3.1 .30 .10
20' 25 176 220 2.1 149 .1- .7 4
240 60 0 254 3.9 3.4 ,3A .
240 0 -70 254 4,7r- 4.1 .117 .12

I240 2__ go-_ _ _ _

-16 06 315 410 2.9 2.6.2 .0
4W0 60 38W SW8 3.4 3.1 .23 .8
4N M I so _ - 7.5 7.3 .17
480 25 3w0 )w 34.5 .11 0
575 60 47 Q 2.8 2.5 .16 ..
575 s5 475 625 J.1 3. .14 .05

57 U3 475 3-1 3,Q __ _ _ __ _ 10

34
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1- " Tabte 35.1
.i r ResI estance - DC Ohms O: 25°C

fme~ Cwttne Sbatrt A*Nmaft

24V--C NIA W/A __ _ _ _ _ _ _ _ _ _ _

48'!V Be t 0, T2 •4 240

JIG13 641 476 26m 7-6___0

1zuv - t• z•.4

0v- 450 75 7.15 3
120V1 25 1450 75_ _ 5 146

60 1480 218 25.4 64
o206V so 14-0 :5, 25.4 .46

" __ .25 3q.. .. 0 64 K
I •J60 14W 0300 10 2. to

2'4V 50 1450 . 3m .. 4 -146

=40W 25 600wQl 64 580
38. V-. 5D - WA 64 370o

4M__ _0_WA _VNA 6437
__ __v 50 _ A W/A 32 580

4-6;V 25_ __,'___ N/A 11)' 1500..
25.._ WA. .A WA 100 Is0m575V 60 W____ _ MIA 1_______w

Table 352
Remote Close ,We-i.Ad Rafings

lam -13 Sunip tesa

_L3 .7 0.58
25-0.68: 0.1S

60H fz 12t 2 0.4
Ac 2410 1 0,2
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Electrical Characteristics
,KRq5J 100

rable 36.1-
charing and C" in Operating C=ents
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4
I ... i....

12

tL,,•iA•, :+C +• I+ .... I = U_" L'• •' ..!_ : .. " ... ..... ' iir • • L . . . . ... . i

ý tOMAMPS

-OW
408afQmd P~4jj~

- MndA"W
(Midku

-MS

PJM-

The

43-V 00 $8-551m I1 +5 as!,, .053 ;.f( 30 4 4.1:+:i+ "3a 2.7 2.7i , A 2....*___- - 90 4-M 1. 0 . .
MW D 100 14-1 25 7 7- 65 - -1.0- 9. 1. 1.i7

?5GY 00 20G-=,j 13. 3.2 170 -M4l Jag5 17 5 .3 2 .68. A 29A. 127
"270 F. .000 .,SZ 1 i 1,4 .... 20A 1.5
120T .7W0 4-12725 ILI 95 ..... L- -a . . ..25...7

-"0 •2+iw• -. 5 .17. M 1.5
ZOLAI . . 1.5 9 .2aA 1.7

• 5f o-. 0 o.0 s-s ms5 175 i:.0 .02: L1 .06, in 177 1.2 .16 2O 1.77
+:osv . ... .032 ,,m.01 .--aSS: .76 .50 .08 2ts *TFi~=

.- .60 .0 M. .50. t . .17 ....
25Id 5 0-5117 3.5 190 .C~ 0610S. IWO 708 196 11.1 .15 20A 1

2S(PI .0.66Y~ .2~ ~ ~ t

Table 3.82.. .

Shunft 1i ai Uduanrtage Device O.ain Ctryts ____________

1mm rra• tnr c0mmt__I " +" m. __ ___+• ' 5 u iumj_ :_- .., ..•: . __ O l f
i
I

I

24 14 81
... ... 4•5. 4.5

125 0G. 71 00 2..
25_ E 140 _;Ml LO 12O

120- __ _*0 Z 12.3 10.3
120 .0 5 ...127 7 6.7.
120 25 957- 127 4.7 -4.1
20- so 175. 220 2.2 2is

50 175 2.•" 3- 3.1
2w ___.__ 175 220 • . • 1.9
240 60 190 f 254 3.9 3.4I 240 50 1g 54 4.7 4.1
240 401 1M 254 5.8 5.1
240 2519.0 254 2.1 11,9I 80 at ,Z-m i 0 " -,• i ..... 6 ...

____o ___ o _ ' 15 ... ...... 410 2.9 . ... . 6(
4,_ " 60 _ 380 5 3.4 3.1
480 50 8 M -5 7.5 7.3

450 _ _ 525 2.5 32.575160 14d 65215l
- -t 2

-(I.tw Cat Wb fN# it am- oo~l fa
NlO.Mm CUatd Vaf5n

.19

.0
J4

.37

-34

MA
.16

.22

.17

.11
.18

.14

.10

.08

.04
W4A
.24

.17

.10
.05

.11

WA

.08

.06]

.051

.06
, . ....475 3.l a"1 asI I ... I ..
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Table 37.1
/ CoiLRe-isances-DC Ohms@, 2s*C

6

24V 7C______ WA 3 64,______

48V 11 240
125V cc 00________u 4 6
ý2504 PC00 476 2500 ~ Q

1W60j 4_______ 54 _______ _______

12-__V .__ __ ____ 75. 7__ 15

2- I_ W_: _O M16 25.4 --

240V~~:7 j0_______ _______ i 2. 146

2' •I 2•5__..... _.4 6_4425-.

_____14_0 sm 50_ _ _454A 43
4V _ _.25A w/A [ 64 .7-

ww W -A 6C370

480V JN__ NI .. A 32 •- -
j 25 WA WA 116

575V W__ _ _ A I NA. 1 005

576 [ 25 /A J N/A 163200

Table 372 Elec•i•a Cheracteistics
A,,I.-.30S / 3io SO, oo, 100

125 2.6

240 15

_ _ 460 7 _3

4, f I
soft 751115 50

48 25 12• •

j Rcu~*a~. f
GPM or Op_ . _. _e.
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These instructions contain the information rekuired to properly. install. operate, and
tsass. the A81B CircUit-.Sbvieldr's Type 2'S DC Undervoltage"Relay. the Type 278 Battery
Ground Oetector Relay. and the Type 74 Trip Circuit Suarvitsicil Relay.

Each relay is housed in a ca•e sultable for conventional semiflush panel mounting.
All clnnections to tie relay are mad. at terminals on .the rear of the case that are
clearly numbered.

-Rlaye of the 439 catalog series are similar to relays of the 239 series. Both-
VerieS provide the same basic functions and are of totally drawout construction;
however, the 439 serieS relays provide integral test faciliti4es..

Setting= are made on the front panel of the relay, behind a removable clear plastic
cover. The target indivator is reset by means of a pushbutton extendi.ng. through the
relay cover-

( The following precautions should be taken when applying these relays:

1. Inrcorrect. wiring .may result. in damage. Be sure wiring agrees with the connection
diagram for the particilar rela befor~e energizing. W~rino for the 439 series units

ds t1frant thhem ýfb the. 23 aer es..

2. Apply only the rated control voltage marked on the relay front panel. The proper
oolarity am;st. be obseved.ri'henthqe dc control power connectiono are vade.

3. Highb reoltage insulation tests-are:hot recommended. See the section on testing
for additional i•nfoqrmtion.

A. The entire.circuit assembly of -the relay is removable. The unit should insert

smooth-ly. Do not u.se, excessive force.:,

5. Follow test in•tructions to Veerify that the relay is in proper work ing order.

CAUTIZON4 since. troultvshoatfn enta Is working with enargized equipment, care should
be taken. ;o avoid n-im sck. Only, compet-nt; technicians familiar wfth good
eafetYC practices ýsold service thee.- devices.

PLAOI.HG THS REýLAY V"TO SERVXCE

1. Ro,%EVING_. HANDLiN. STORA-e

Upon. receipt of the relay (when not included as part of a switchboard) examine for
shi=p•g damage. 1-. damage or loss is evident, file a cl-aim at once- end prcOtly
notrify: Aea Brown Boveri Use normal care in handling to avoid mechanical damage.
Keep clean and dry.

The outline dimensions and panel drilling and cutout information is given in Fig. 1.

g- . , 0 - - . . 4 4rOft ~...tN..I'VK.
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Connect ons: .:

Inteenal connections for each relay are shown in Figure 2. 439 series units are
preferred for new apPlicationo due to the improved tots features of the relays.

Connections for a typical dc control bus monitoring scheme using the. TypOs 27B and
27S (439 series units) are shown in Figure, 3.

Connections for typical trip circuit Supervising schemesý using the TyPeO 74 are shown
in Figures 44 and Ab.

OC must be connected in the prober polarity as shown in the diagrams.

These relays have metal front panels which are connected through printed circuit
board runs and connector wiring to a terminal at the rear of the relay case. the
terminal is markea -G%, in all applications this terminal should be wired tZ ground.

1 . . ,.. , I-- .
Tyvpo 7S trip circuit Super-vision Relay-

No settings are required for this relay.

T•ye.27 agtoeryGround Re2ly:

The 278 relay. is. provided. with a continuously adjustaBble dial for selecting the
sensitivity of the dejection.of grounds. The dial is labelled SENS.ITIVITY. in the
MAX position (fully cloclkwase) the re.ay has its highest sensitivity to grounds on
the dc bus. The MiN poigtion (fiully CoW) provides the least sens.itivity. Se• Fig. 5
fcr the charac teristic... fn general the, HAX position should be used: however., if
nu iance ala+ra are experiqeaced, `the Sensitivity can be backed off as needed for the
particul.ar system.

Type: 27S DC Undo-olta.e Relay:

The DROPOUT dial is used to select the dc voltage level at which the relay will op--
orate. The dial is continuously adjustable over the range of approximately 0.7 to
1.15 times the rated voltage. An internal adjustament (see acceptance testing) allows
setting the differenti.Al etween.the Operate and reset voltages, and. has a range of
Approximately 0.5.- p6rcent of the setting.

Anuncral,ýibrated TIME DELAY adjustment is provided. This screwdriver adjustment has a
range of approximately 0.1 to 2 seconds. This delay on dro~out is orovided to allow
the. relay to ignore any momentary drop in volt age level.

4. INDICTORS

. nd.icators are provided to assist in testing and to give operating personnel informa-

tion on the'status of the relay:

Tvýee. 7~ Trip Circui-t Supervision Relay:

Three light emitting diodes.and a target are provided. When trip ciruit conditions
are normal , one of the ylIwted'sýi and- the green led. will be )it-. The target can he

.. resat by depressing the TARGIET , RES button. The yellow .led labelled -A- will be on
when the circuit breaker is closed. The •yellow led labelled -8' will be on when the
circuit breaker is open. Should a problem occur with the trip coil circuit, or with
the dc supply, the led's will go off, and the target will be set simultaneously with
the operation of the relay's output contacts. The target can not be reset until
normal system conditions ar" restorad.,-

. Type 278B..attery Ground Relay:.

T•"rd'led' W" -.Vr :d .......... Or--on...... v- . ill,
there is. a ground on "ea positive dc..bus which.islsufficienT to cause the 275 relay
to operate.' The led indIc.atfo' is Simultaneous with' the 'transfer of the output
contacts (terminalsz 1-1w-;2. on. 43s series units). For grounds on the negative - ue

the.led labe;lled Ground-on-Negative will. light.. and' the other set of output contacts
* will transfer (terminals 13-14-15 an 439 series units).- Upon removal of the ground

c.ondltion the relay contacts will be self-resetting and the led will go out.
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INaICATOIS (.cont..)

IxP_.27S 00 Und.rvoltano Relay:

One led and a target are prov-cded. The green led will be on when a dc voltage above
the reset vroltege -iso ati•e-dto the relay. The targe. can. be reset by pushing the

TARqET RESET pushibutrtton. Should the dc voltage level fall below the dropout setting
of the relay, the led will go off. li the volltage does not return above the-reset
setting by the end of the time delay period., the output.contacts will transfer and
:he target will be set. The target can not be reset until the voltage returns to

normal.

Type 7A Trio. C4rui~t Su!Mrv-gn Regliy:

The ASS Ctrcuiit*5hialdTý" Type T4 is~ used to monitor the integrity of a circuit
breaker's trip coil aid associstied wiring. The relay may. be connectd to monitor ..
trip circuit with the breaker in both the open and closed Positions (Figure 4a), or
just for the closed position (Figure 4b) .

The relay will alarm for en open trip circuit and for a loss of dc control voltago.
It will also alarm if a trio signal is received but the breaker fails to operate.

Trip circuit continuity is measured by passing a small current through the trip coil
circuit. Breaker auxiliary contacts ate used to indicate to the relay whether the.
breaker is in the open or closed positlon..

The operating time of the relay is approxiisaly.40 .mil.lisecondc to prevent nuisance
alarms on breaker operation or dc control power- transferr.

.... •,7B Battery Ground Relay:

r The ASS Type .278 relay is used to deatec-t grounds- on the normally ungrounded dc

control power bus, and to indicate whether the ground is on the positive or negative
conductor. This is. accomplished by measurins.. he difference in potential between
ground and. the midp0irit voltage. A midpoint is established within the reley by two

30 kilohm resistors connectsd retween positive and negative and grounded at the

centerpoint b0tween them.

A sensitivity adjustment: is Provi4ded on the front panel of the relay. For a 125vdc

system, a fad-lt res.istanc from *hesPositive or negative conductor to -ground of 70
kilohm;.or less can be detect.d with the relay set for marimum sensitivity. Refer ta
Figure 5 for the typica- range. of sensitivity provided.

When. a ground is alarmed, action should be taken to locate qnd remove the ground in

order to preserve the-reliability of .the control power system.

The Type 276 has been qualified for class lE nuclear service.

Tyoe 2tSD rd ltm ea:-

The ASS, Circu~it-Shi~eld Type 27.ctl S .sriesý 43SU/23SU is an accurate, self-
powered--relay -for monitoring do control power busses. It may b.e used to alarm an
unde rvoltze condition.n or to initiate transfer to an alternate supply. The dropout
voltage of the relay i c.ontinuoQsly adjustable.ffrom 70 to 115 percent of it- nominal
dc raring, Reset is adjustable from approximately o05 tO A percent higher than the

dropout voltage.

A time delay on dropout is provided to override momentary conditions, and standard

Vnilte hO:Ve ql a.diLMTmnt ranom of apecrtl, 1-2 seconds5.

The Type 276,emptloys a latching relay in its output: stage to provide a lon-life, as
compared tx) relays where the coil is ctarjinuously energized. The Type 27S relay has

been qualified for a .40 year life per. IEEE-323,for class .1E nuclear service.
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Figure 1: Relay Outline
and Panel Orilling

qor r Co;NENSIONS ARE

" ..... 16 043 se . T ype .2"1
eattery Ground Relay

Orawout Test Case
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160439A Type 74
Trip circuit Supervision Relay

Orewouat Test Case

- +
I

t104390. Type 27S
.OC Undervoltage, SwaY

Drawout Tsst-Case,

OleS On 19 "" to 0

0 01 t6 t0 O

Figure 2: Lnternal Connections 439 Series Units

Notes:
1. For 239 Series Units refer to page 15.

2. Type 27B contacts shown in the -normal" (non-alarm) state.
Type 27S contacts shown in the undervoltage state.
Type 74 contactA shown in the trip-coil-open state (alarm).
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SPECIFICATIONS-:

Typ: 278 SIttery Ground..Relay!

Input Circuit Ratirng

Input Circuit auw-en:

Output Contact Ratings:

Operatlng Temperature Range:

Dielectric:

Type 27S DC Undervolta.e 'Re•ay:

Input Circuit Ratihng:

Input Circuit Burden:

Dropout Voltage:

Pickup/Dropout Patio:

Operatfng Time:

OUtput Contact" Raiiqgl:

OperatinS Temperature Range:

Tolerances:

Dielectric:

100-140 Vdo (125vdC nominal unit)
88-125 Vdc (lOvdc nominal unit)
3,8- 58- Vdc C S6vdc nominal unit)

50 ma. maximum..

see page 7.

-30 to +70 dagroes C.

2000 Vac rms. I minute, all circuits to
ground, with ground connection removed from
terminal 9.

150 VdC mna-. continuous (125vdc nominal unit) <-- -
135 Vdc max. continuous (.iOvdc nominal1unit).
60 vdc max. continuous ( 48vdc nominal unit)-

50 men. max. (.125vdc or 110vdc-ratd -units) *--

60 ma. max. ( 48YdC rated unit).

adjustable 0.7 - 1.15 times nominal rating. --

adjustable 0.5 .- % of dropout setting.

standard, units adjustable approximately
0.1 - 2 seconds.

sea page 7

-30 to +70 degrees C.

accuracy with respect to printed dial
markings: 4/-l0%.

repgatability after callbration to a
particulair ooerating setting: begttr than

variation of dropout setting with tdemperature
variation -.20 to +700 C with respect to 250 C
value: ./-2x.

variation of time delay setting. with
temperature variation -20 to +70? C with
respect to 250 C value: */-77.

2000 Vac rms, I minute. all. circuits to
ground, with ground connection removed from
terminal 9."

Calc Llauiott FAEX-VV20'•VV
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. ...- - ---- ---- T- --.-- ----- c. . . ... ----e---s-- ------

T 7e 4 Tritp circuit, sueervlSisin Relay:

Input Circuit Rating: 1-

Input Circuit Burden: 22
. tl

Control Power Drain: 2'

Operating Time: al

Dropout Voltage: a|

Oqtput Contact. Ratings: s

Operating..Temperature Range: -

Die•ectric: 21

9'

SRating - Types. 21,8.27S.. 7

Ea~ch con La(;:- a
Tripping

continuous
Break

40. Vdc maX. continuous (ZSvdc nominal unit)
25 Vdc max. continuous (1!0vdc nominal. unit)

5 ma. maximum (supervising current through
he trip, circuit).

0 ma. maximum (ourrent into tprminals 7 & e).

p~roximately 400 milliseconds.

p•roximately 3o..Vdc on- loss of dc control
oltage.

ee below.

30 to +70 degrees C.

O00 Vac rms, I minute. all circuits to
round.

L.QflVý

t 125 Vdc
30 A

0.3 A

at 120 Vac
30 A

5A
2A

C,

SUMMARY OF COMMON UNITS- - 439 Series

Control voltage Internal catalog.
Type Rating2  Connections Numbers'

278 125 vdc 16OD3SC 43960045

i10 Vdc 439G0005
A8 Vdc 4390G035

275 125 Vdc 1604398 43SQ63&5
110 Vdc 43gU6305
48 VdC 43SU6335

74 195 Vdc 16D439A 439S0045
110 Vdc 4a9SODOS
48 Vdc 439S0035

1. See page 15 for units of catalog series 239 which are obsoleze.
439 series units have improved testing features and should be
specified for new applications.

2. Consult factory for availatility of Control voltage ratings not listed.
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Paso 9

FiqUre 4a: Typical Connections for Typa 74 Suporvi;,ir* Trip Circuit
for Circuit~ Sreaker in both t~he Open and Closed Positi~ot.

i

C+)

Figure 4b: Typical Connections for Type 74 S4parvisinq Trip circujit
for Circuit Breaker in the Closed Position only.
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Figure S: Sensitivity Characteristic

Type 278 Ba4ttery Ground Relay

Li

a,

9.

go

90

,o. - - - -- •

*4AJ

DIAL POSITION

M&s ."

Figure .6: Type 27S

Figure Goc: Type 74

.... ...... .. .. .- ............. ... . . . . . . .. . . .. . . .. .. .
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--- ----------------- --- -------- ---

Typical Printed Circuit
Board Layoum - Typo 278

Potenti ometer R12
Balance Adjustment
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Typical Printed Circuit
e~r Layout - Type 27S

Potentiometer RB
DIrojpout-. Ad justoment..

Potantiomet~ar R4
Pickup/Dropout Rario
Alj uStMflnt

I C1

s-i
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TESTING

I 4AINTEMANCE AND RiENEAL PAR'S

No routine maintenance is reQuired; on these relays. Follow test instructions to
verify that the relay is in proper working order. W4 recommend that an inoperative
relay be returned to the factory for repair: however* a schematic diagram can be
provided on request- Renewal parts will be quoted by the factory on request.

The earlier versions of these relays, catalog series 239 are now obsolete and have
been superseded by catalog series 439 units which have improved testing features, See
page iS for information on the 239 series.

439 Serjec Units:

Metal handle, provide leverage to withdraw the relay assembly from the case.
Removing the unit in an application that uses a normally closed contact will, cause an
operation. The drawout assembly is identified by the catalog. number stamped on the
front pjiel and the serial number stamped on the bottom of the dircuit board.

Test connections are readily made to the drawout relay unit by using standard banana
plug leads at the rear vertical circuit board, This rear board is marked for easier-
identification of the. connection points.-

A test, plug assembly. catalog AOXOO02 is.available for use with the 439 series
uniýs. This device plugs. into the relaj--case on the switchboard and allows access to
all external circuits wired:-to the case. See Instruction aook 19 7.7.1..7-a for-
details on the use of this device.

2. wHqwEqTPOgmTxAL T-ESTS

High potential tests are not recommended. A hi-pot test was perfbrmed- at the factory
before shipping. If a conrtrol wiring insulation test is required. Partially withdraw
the relay unit from its case sufficient to break the rear connections before applying
the test voltage,

3- BUILT-IN TEST FUNCTION

Be sure to take all necessary precautions if tests are run with the main circuit
energized.

The built-in test feature is provided as a convenient functional test of the relay
and its associated trip or alarm circuit. Pushing the TEST button will cause the
relay to pick up, tise4-out, and operate. The button must be held down long enough
for the relay's timing circuit to time-out.

Typge 278 Two test buttons are provided, one to simulate a ground on the positive"
conductor, and the other for a ground on the negative. When the burton is pressed,
the associated red led should light and the associated output contacts transfer. If
both test buttons are depressed &imultaneously no operation will occur.,

Tvlg 2YU The built-in test simulates an undervoltage condition. When the test
outron is pressed, tihe green led snoula go out, and atfter the time delay, the target
should show and the output contacts transfer.

Tyrp 74: The built-in teat simulates a trip circuit failure. When the test button-
is presged, the led's should go out, the target should show. and the output contacts
ehould transfer.

Calculation FEX-00204-00
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4. ACCEPTANC TESTgS

Ty2e .1 Catter.y Ground1 Rele91av
Atypical acceptance test cirCuit iS shown in Figure 7. A resistor substitution box
or potentiometer can be used to simulate the fault resistance to ground - RA in the
figure.

With rated do voltage applied, test resistor R1 at maximum resistance, and t•e
SENSITIVITY dial set to minimum, actuate the built-in test button for the positive

-side. Observe that the positive side led lights and contacts 11-12 transfer.
Repeat for the negative side test button, and observe that* the negative side led
lights, and contacts 14 -15 close.-

With rated dc voltage applied, Sla closed, Sib open, and the SENSITIVITY dial set to
HAX. reduce resistance RI until the relay operates. The red led that indicazo. a
ground on positive should light and contacts 11-12 should close. RI should be
between 70 and 120 kilohins,

Return R1 to its maximum value. Open Sla and close. Sib. Reduca the re;istarlce of.Rl
until, the relay operatesi. The red led that indicates a ground on, negative should
light. and .contacts. 14-15 should close. Again. Ri should be between 70 and 120
kitchm.o

The internal balance ajust~menL. RI2, can be used to equalize the Pos. s1de end Neg.
.side sensitivities if desired. See circuit board layout on-page 11.

Typ 27:S OC Undervol6oe Rel-a-*.
A typical, accePtance andý calibration test circuit is shown in.Figure a. A stable,
adjustable,, filte.red dc power supply is needed as the test source.-

Observing. the qreen led.pickup indicator on the front panel, raise and lower the dc
source voltage slowy to determine the dropout and pickup voltages. The tolerance on
the front panel DROPOUT voltage dial is +/-IOd. Should the dial calibration be out
of tolerance, imarnal calibration votentiometer R4 can be readjusted as necessary to
improve its accuracy for the particular setting t6 be Used in the application.

The voltage difference between. the p.ickup end dropout points can be adjusted using
internal calibration potentiometer RS.. (See oage 11 for the circuit board layout.)

To adjust the ooerating time of the relay, set the do source voltage to a value aaove
pickup. The'n actuate switch $1. The rel'ay will time out and operate. Read the oper-ating time on the timer. The time delay Potentiometer (screwdriver adjustment) on
the front panel can be used to obtain the desired time delay (adjustmet range
0.1-2.0 seconds *w/-20%).

With the. dc source voltage above pickup, actuate the TRIP TEST button and observe
that the relay times our and transfers. its contacts.

Proper operation of the green led pickup indicator and the operation target should be
observed during the above tests.

TXye 7A. Trip Circui . -SUervision n..lay&
A typical. .acceptane test ciýcuit i• shown in Figure 9. Switch S1 is single-pole
double-throw. Contact SIa is used to simulate the breaker 5Z/a contact, and Sib the
breaker S2/b contact. Switch S2 simulates an open trip circuit or loss of dc control
voltage.

Apply rated dc control voltaQe and close, "2' with Sa closed,-- Sib open, the led
indicators labelled -A- and -C' should be on. Contacts 11-12 and 14-1S should be
open. Actuate the TARGET RE5ET.

dpeii aa, close SO. Leo's •8' and -C- should oe on and contacts 71-12 and 14-1t
should have remained open with no momentary closure,

Opon switch $2, All led's should 9o out and contacts 11-12--,and 14-15.should close.
The target should set to orange,.
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F-igure 7: Typical Test Circuit Figure St Typical Test Circuit
Type 272 Type 74

Figjure 8: Typical Test Circuit - Type 271
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StATALQ2 IF~r-S t?-1 ItXT-S

Catalag.Numbers 2390xxxx. 23Stxxxx. 22Uxxx

Catalog Series 239 has been superseded by units of the 439 series due to the improved
test features provided.. units .th a catalog number 229xxxxx which is identical
(except for the first digit) to those lItzed an page 7 have the sauA e.hetric I

cht#isisas the 4.39 series descrllbed in this. instruction book:. bur. Sh
C6!flC't~f -n d iffo'n ', %he internel co~nnection diagrams are given below i^

Figure 10.

The teat procedures given for the 439 series
the -lst lircuir =nnections &rearevised
shown ballse.

Units may be used for these relays if

255.~tew" 4GV-0..d Xls&.
L=?239ac S td.
XTE-Z7R Case

aOs

6:z Ou 01 0s~

x~r-t ~ Ca.Se

T-4

47 TrskT" °A•"

Figure 10; Internal connoctions

239 Sarioa Units

See page 5 for 439 Series Units

t

I I
IVQ9 AArR--,.O-,a 00 MM OrS -;--, .3.LXXX.:

Relays with catalog numbers of this form are early versions of. the. Type 27$ DC
Undarvoltage Relay. and were designed primarily for 9o/no'-gol*onitoring of-control
voltage conditions. Typ0 27S relays Of 'C~talog Series. 439U and 239U are
zignificantly more accurat than these relays and the 43SU series is recommended as a
replacement (wirin% changes will be required). Internal connection diaegram 120233A
shown above epplies to the 239K and 2391 series relays.

Tp-2174-- ctalsinugbr ~
A Type 27B relay with catalog number 23S005 is an early version of the Type 276.
The 439GO045 is reconeendod as a replaco-m-ent (-irirns change will be roquirod).
Internal connection diagram 12022SC shown above pel lea to the 239000SS relay.
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ASB Power T&O Company Inc.
Protective Relay Division
703.6 Snowdrift Rd.
Allentown. PA 16I0$
215-39S-7333 Fax 215-39S-1055

issue B (9/si.)
Supersedes Issue-A

- --- ------------------------------------------------------------- -----------------

!
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These instructions do not purport to cover all details or variations
in eQuipment, nor to pro,ide for every possible contingency to be met-
in conjunction with installation, operation, or maintenance.. Shou.d:
particular problems arise which are not covered sufficiently for the
purchaser's purposes, the matter should be referred to Asea Brown
Boveri.
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Device NuMber: 81- CIRCUIT ! SHIELO o

Type 81
One and Two Step
Frequency Relays

f

Application

The Type 81 Frequency Relay is a reliable
solid stale relay designed t0 provide accurate
detection of abnormal frequency condiliens on
electrical poWe• systems. The Type al is
available In one stage andtawo stage models..
single stepi models aere providedwith means to
sePec eith der inderequeny or overfrequency
prafio*, Two stage models may be sat up ior
either two steps of uiderfkequencydetactin.
two steps of overfrequency detection or 1ar
overirequency and underfrequency protection:

The relay has operating characteristics which
iAe it ideal for aplicatlon on closely.
coordinated system load sheadng prugrams
The accuracy and stabiltty of the relay
charActerisics permits set"tig much closer to
System frequency. and closer steps between
settingsof relays in a load shedding program.
than possible with electromechanical relays.

Arnther application is typical to large industrial
plants which have some local generation.
Norimaly, they depend on a fie line with a
ui4ty for some.portion ol :tetr power needs. I'
In,' brehebm at the utiliy enud shouid open,
the earakr L% the plant wotM be overloaded
especialy if it also attempts to pick up utity
load tapped on the tie line. This overload
causes and undedrequency condition on the
industrial system, The Type 81 can be used to
open he tie to the utilily system and drop non-
essent•al load Essential.loads can be
maintained to the linit of the generator

Inl 513 appcatibons. t-,ptcalprotection includes
a two step Type 81 provding an under and
overtrequency window and a Type 27?59
pioviding an under and ovetvoltage window,

The relay uses digital counting techniues to
provide an accurate rneasure ot frequency; The
time bs measurement ;s provided by as. -
exvtefy stabl c-ystal oscdlao refelrence.
The set point accuracy is 0,008 Hz. The relay
is.•r• Wed with TFIP POtT aid 'TIM E DELAY
settingS. These settings are easily made on the
fnrnt panel of ths.rela. For undedrequency.
operation the time delay period begins when
the relay has counted three consecutive cycles.
below the trip frequency. The time delay
counter wil be fully rese( one cycle Occurs
above the trip frequency.

Features

* High accuracy

* Easy to set

* Low burden

w Kigh seismic capaiitity - 6g ZPA

* Transient immunity

* Available In one stage or two stage models

* 2 year warranty

* UL Recognr"ed
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input Ciro
1.1afrvolta

Furancin

Codntr:P

Operating

output Co-

Series Targ
Coil Rating

Seismic Ca

Transient I

Diefctrtc

Weight:

Volume:

•Rage: Modeft available tok
45 - 52 Hz
54-63 Hz

uit Rating: 60-140 Vac

so0 Cutaf Adjustable 60 - 00 volts
FactorY set at 60 Volts
0.7 VA

war: Models available a fo
48/125 Vdc 0007A, 48/110 Vdc 0.07A.
24/32. Vd 0@ 0.1 IA. 110W260 Vdc 0 0.07A.

250 Vdc 0@ 0.6A

Time,: A*Zlable I . 99 Cycles
(Msrtt haVeS 3ortseasllv k=MAtc Cycles
beksre, liring beigins)

~tacts: 2 For-im C Contfacts
(W r1Step unit) -
I Form C contact fWt each step
(for 2 step unit)

-uit Rating! @ 125 Vdo
30A, tripping
5A Catninuous
IA opening resistive
0o3A •-qn% irnuctive

got 30 Amp Tlipping 11 Amp minimum
trip cie iltCurrent. equired to set targets).
For trip circuit cunts below I Amp. 25
Amps itnimui, a.c d%-ST- to catalog
ramber for sensitive target coil.

M: - .---20t-sloC . - ,

pability- Morethan 6g ZPA biaxial munli.frequency
vibratin without damage or malfunction,
(ANSI/IitEE C37.98)

meunity: More than.3000 V, 1 MHz bursts at 60 Htz
relion rate. continuous (ANSI C37.90a -
1974). fla transIent test EMI immunity
2000 V;= RMS, 6150 seos all circuits to
ground
I Step Unboxed - 3,7 lbs (I 7 Kg)

Boxed - 4.3 Its (20 Kg)

++

Ia ?2~~ ?

Typicsl Conriectloris-4- Step p~ewe

Typical Connections-2 Step Relay
2 Step Ulboxed- 3,9 Ibs (118 Kg)

Boxed -4.6 f (2.1 Kg)
0.26 cubic feet

How to Specify

Frequency Relay shall be Asea Brown Boven How to Order
Type 81 or. appo•vd equal. Relay opOrating
pot shalt be-ettab•e in 005 Hz fnenents. For a con'pltei listing of avaiable frequency
Trre delay shal be a*Mtabl in 1 cycle ncre-. reays, seee TO 41-05.
nants., p1alay s151 be capable of wxhtalttndn
6g ZPA seismic st-ess wW Al moukwW&M To VlaceM aft order, or fOr l~tther 'mtionn ,.
Operation &mdi:Wm shell be provided. An contact your nearest ABS Representative.

to b1lock operation for low rate voltage
condillon.

Further Information.

Ust Prices: P 41-02 -
Ted"Cal rtea: TO 41-025-

r".tcU.!n 5SU WS 7A. 7.5."
Other Proteouve Relays:

Application Selector Guidie TOL 41-016
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ASO Pow~er T&O Contpany. Inc.
Relay Divisionl
Coral Spdr'gs. FL~
Aflentown, PA

Descnp~wve waeirl
41-530S

Page 3

~Iume. 1994
Sitpersedes Dewriplpiie &tllatirs 41-530S, Page 3.
dated Noftinbeiy, 1M9
Ma~ed to- E, D, C/41-0SDO

CIRCUIT 0 SHIELD O
Type 81
One and Two Step
Frequency Relays

VAWs *#tAvre Fre"VIeCY 0perett Wein!l~t"21tM
Tye aring tSitiep _____ Time CMI&CaIES conodivas Vsta§*llwbe

W1 740V 1 63-54 Hz I-99I Cycles 2-C iG0422A- 48,125 VdC 422___2__

248/l W~t 4221205

______ ~~2SO Vdc 2i15
U- lz 4Bi12 Vtd 42017

48~110Ov: 4=10205
- 2~2Vet 4=12%S5

250 Vd0 42ZD1255
t oe4a,'vtVdc 422C1

-- . each step 4lI~a 42I0

2-50 V&c 422C125
.52-t5N -- 4a&125 VM, 4221275

246W ft~l 422E296
___ __ ___ ___ __ __ __ ___ __2-50 V=l 422-EI256

t0 Am other esnito voft&4cs contart the noarest ABBSwRpesentateve.

To pface an order, or for further informiation, contact the tseariest ABS Riepresentative.

Internal Connection Diagrams

Note: Refer lo inistruction Boda 1 7A:l 7-5 lOr comac logic data.

16D422A I Type 81
One-Step Frequency Relay

Drawout Test Case

As &105 05 3  2 1 I
Gn. 4.- -

16D422B Type 81
Two-Step Frequency Relay

Ltrawout Teat Case

1 ,- 06 05 a3 1

raiCoN Tors j eb, err
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Valcor Nuclear

Moderate Flow Air Pilot Valve
3-Way, Direct-Acting, Compact Size Solenoid
Model V70900-65 1

provements for a variety of applica-
t ions and configurations, including
S2-ay (one pof gdugged), normally

S:dosed, noirally open and univer-
sal modes, with AC or DC voltages.
No minimum operating pressure dif-
ferential is required in any mode

THE V70900-65
INCORPORATES THESE
OUTSTANDING FEATURES

*- Compact size, iow weight and:
rugged construction are special
characteedstics; can replace out-
dated valves in most cases

, 3/8* NPT isstandard; also avail-
able in 1/8', 1/4' and 1/2' line size

- Direct-acting, balanced poppet.
Ith no diaphragms

* Universal operation - notnaliy
open, normally closed, selector:
or diverter modes feasibie with
same design

• Internal flow path sealing by 0-
ring poppets on metal seats

- Brass is standaid; also available
in aluminium or stainless steel

- Mounting brackets available as
an option

- Solenoid enclosure is all stain-
less steel, seal welded construc-,
tion for NEMA-4,-7 compliance
(Watertight and explosion proof)

- Class H Insulation
- Coil requires less than 10 watts

power- cool running/potted design

* Poweredwith48VDC; 120 VAC1
-' .125 VOC., or other voltage op-

tions also available
- Can be mounted in any attitude

* Maintenance-free. Coil replact-
ment in the field can be made
without disturbing in-fine piping

. Designed for continuous duty up

* Qualified life - 40 years for coil &
10 years for O-rings

DESCRIPTION

Val=cr Nuclear has created this
compact size and low weight 3-
way, direct-acting, balanced pop-
pet; riuclear-qualiiied solenoid
valve, to be used as pilotoperators
on contny val.vs in nuclear power
plants.

It hasbeen designed specifically to
prevent the chronic operational-
problerns, associated withthe con-
venional solenoidvalves currently
instAled in many PWR, BWR and
CANDU plants; -•

ValcorModelV17900e-6is ideal for
use in a hostoesafety-related;.mod-
erate flow solenoid valve applica-
tions. The principal function ispres-
surizlng.and venting pneumatic dia-
phragm actuators, air cylinders un-
der extremely harsh environmental
condifions,

These valves may also be used on
compressors and turbines.

Wts coot running singe coil design is
both highly reliable and adaptable.
Its versatility offers significant im.,

0 1996 Voicor Enigneenng Corporathon Model V70900-6s
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OUTLINE DIMENSIONS
MODEL V70900-65

Low power (10 watts) coil
permits continuous. cool:

=0479zg operation

Welded solenoid'

ernclosure -.

NPT parts (3) ..M

Direct lift, balanced -
trim lor moderate
flow

Mouinlii ho'les (2)

TYPICAL SPEC*IFICATIONS

Sizer N...3B py

Operana Tes'persaure:.~ 15wF (6c) 4 =0

Valcor Nuclear

Leakage, per USS-SP-61, __2 scum* 45 psi (V bw . Valcor Engineering Corporation*
(auob.. 64"ez facwy).- L~aoý Mad - Spriii~f1Cid, Nýe w50v p 0qs- 1

9otg: .. ~ 8-136 VACISO-140 VVC(4WV1C' 97--6780 Fax'. 973-467-8382
S*.,*... _____E-mail; nuctear~valcor.com - http:/Iwww.vaicor.coni

Response T hwe .____ 30 wm-e

W i tl..451b tZftg) forbrass oc,0n, C41M19 W lkfý C(~b1'P~ mt

Calculation FEX-00204-00
Rev. 0

Attachment S
Page 194 of 219



TA13 7 Pag-e I OF 2

AGASTAT.
E7000 Seriess timing relay

(Double8 Pole Model)

INSTALLATION
AND OPERATION

Everf AGASTAT tfth-ng ret2Y 13 a P",Cmi~
Utmino Instrumnent 'Whieh bzlances
pneunatic; etcoleaI and mechtanical
forces In a un.04$ aesign usinfg a m~nullme
Of moving parts, its accuracy and perfoce

ranto to:5e tcfttiorIz nave tieeh.careful-
ly' tel-leda before stlibmCelt. Progpefty applied.
It otters e*Ctpoinal life erpeatindy. A few
minutes spent In far,.iarizing yourzelf with
thestinstructions Will help you 9-et the best
possIite setv~ce fromh this Umi at you( ap-

i1Cs4 relays havo b~een tmaiUjcation tested
to IEEE STO 323;4974 and IEEE STO
3-44-It75. Performancea Of urik~tt wilts Iir0
InZialt~isOr Ceustomer t=hatahed iaecaW 00ý
tIons has not tee," delemnnsndtrt tested. -

fioutCTima NSTRUflICTIONS5
The $:7tO Serfesý rea rtusl be mounted In
trne vertical pozition Afl perortsratanv
30ecificatlaons of thes* lunits are valid: only
WOnen they axe moute~~d In Otis manner..

A bcacket tOr mounting the device and the
Screwis and ockwaZ1tets rmt~uted I to ScCS
It to thne relay are, supplied with eacth nilL
Four 8.32 tapped holes$ are provided in the
rear W1 the device tor attaching ltsa mourt-
tirig bracwet or. fro mountling the relay
directly to a panel, (ram Ithe rear.

CATALOG NuMSEA CODE
E 17

IkuctE.A AcaASL Opf"TtYoNf
r9rery 7wo 5.6ae 1 .004C1eiy

Ag%.AI timing mi.al 2-Off-4otay
2-Ob4e Pole

0b;e Trow

*COl`WIV"'A0t~ COce
The configotaltoN Code is a %Wdl1% to Ina
Mo~del* f wreoeI . whlC ý eO .0waf$ Cilatt$C
ldenmdfcton. when a Signfiftant tpoduct
cri-tatoois iatocdecd. mei Clinflguration
Codd 4(4 50eDOWLAtnO 4heett2 *U be
revis~d. 00I10 to 7 etC4

A.

COIL
YOLIACEFa 240-t Sami

C ladY 60HXz

G 140V 
50Hzs

M ~V WlN:

w 4 VOC

IT i VOC
V i . M

C.0c

C Sto IS 3c.

0 5,0to50 3ec.

F 22 tO 2W sc-n

I 6I to 60 nAttn

K I to 3W0 s~e.

Octa

I
oIMENSIONS

QUALIFICATION TESTED FOR~ VE-TICAL OPEnAnON ONLY

rE7012 014OIELAY

CONT.T f7

""OPEN

- -SEfTTNG

=7022 OFF-DELAY

I COIL*
* L• J ,-+++J O , E-o
I I

DELAY
SETTING
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TIME DELAY INFORMATION COIL DATAýi
ill units ate furnished with' dials calibrated All units draw approximatety 8 watts power.

linear increments covering the range at rated voltage:
ected. (See ,CaalIOg Number CoSe I . in The operttin§ volt ga fafi•e for AC relays is

d.,dition. time-caibrated ranges a throug. 85 to 110 aencent of eominal rat

K prvieion-iineat aidustlment from .2 
vae-

cord to tne beginning of- the Ientat zone.. AC units drOp-Out at approximately 50% of
For easiest adjustment and lowest cost, the rated voliage.
shortest time range suitable Th the 2oplica- 1 Pbe operating voltage range o1 DC relays is
tiers sould be setecte(:L. 8 toI 110 percent at nonminal raled valtse. J

REPEAT ACCURACY DC units drop.out at approximatety t0% of
oa-" acura-V at any fixed temperature - rated voltage.

Is: ± 10% of setting.

The firrt t ne delay alforded by units With H
(3 to 30 min•tesl and Q(6 to 6W minutesa tirs
ranges may "e up to 15% longer tian.
subsequent delays, due to Coil temperature
rfie.

D'al ca4ibtation error iSAOt intCude-d in the1
repeat accuracy specific~a~ton a -"

DEt.AY SETTING,
Diii calibrations are provided I1 minimize -.
the time required to set the: unit. to a
saecitic delay. Rotate the d~ial clockwise to
increase the delay; counter-ýclockwie to
,ecreaso It. . -

The following procedure is recommended it
the unit must beset to a very pecise delay
vslue:

1. Set dial to desired time delay. (On letter-
-calibrated units. tr.13 requires an ar-.
proximation of a pcerentage value bet- -
ween the Aerowwiead "y" onn the CIA.
wnilcn provides minimum time., and .Ine
letter "'E". which provides maximum
timej

2. Record as manyW time delays as req-iifed
to establish a stable average.

3- It the recorded average delay 6s Sftnoer
than the desired time. turn dial slightly
ctockwiset If It Is longer. turn dial
couriter-ciocltwise.

All units may be opeated On intermiltent
duty cycles (50% onO( I. maximum 30
minutes on) at voltages 1*0% ab;ve the
listed maýzimunms.

CONTACT RATINGS - NUCLEAR
Resisivat 125VC--- ............. 10 Ap.
Resistive at 120 VACSGHz ..... 100D Amp..

CONTACT IATTNGS - NON-NUCLEAR
CONTACT CAPACITY IN AMPS. (ResiStive
Loaans
Contact Mitt. 1GO.00 M0n. 1,000,0C0
Voltage Operations Operations

30 VOC 15.0 7.0
110 VOQ 1.0 0.5
120V6014a 210.0 15.0
2.ov 6oH-z 21.0 15.0
460V 60-Z 12.0 10t0

Contact ratings as listed under the UL Com-
ponent Recognition Program for 100,000
cperations.

10 Anr'.s,, resistive. 240 VAC
V. horsepower. 120 VAC,244 VACf Per
15 Amps.. 30 VOC Pole
S Amps. Gerneral Purpose. 600
VAC

I-

WARRANTY:
The AGASTAT' timing, relay Ii warrantee
against mecthnical arid electrical defect-
for a period ol one year from Date of ship
ment from lactory it it has been installec
ard U7edin Accordance with facltory Ieco
mendatlons ..

Any field repairs or modilicationa to trX
originval unit will void the Warranty and. In(
OuatiitcatlorL

N OT E

Control Products Division 0f Amerace Cot.
poration does not recommend the use of itz
products in tile containment areas ot
Nuclear Power Generating Stalions-

REPLACEMENT SCHEDULE
The qualilied tile of this unit is 25.000 opera-
tioWas or 10 years from date of manufacture.
whichever occurs first.

The date of ntanuiaceute can be found In
the first four (A) digils'o0 the serial number
on Ine nameplate:

XX XX
First two digits indicate the
year. - -
Second two digits indicate tme
weelt.

Example: Date code 8014 80l indicates
It8S 14 Indicates the week 0O April 2
t.hrough &.

MODEL Eii•C012PC

Tou- 125*4TO 1S SEC.

Lt •L2

A. Repeat step. 2 alter each adjustment.
until required delay is recorded.

because of-- a -variety of environments in.
which, time delay relays, are aplied, we
recommend a re-check Of the time delay
after approximately three hours of opera-
tion, If any change from the initial. time set-
ting is apparent, the relay should be te-Sel
to the desired detay. The time delay ac-
cutacy should then be monitored On a mon.
lIlly basis for several months, and it no
substantial cnange-in time delay has taken
;Vra:e, -'Mr fJrCruerty Of c-hZcking MZa) o4!
reriuced. It is recommended that ttis Vro-
cedautre be incoroorated in the Operating In-

In the- event of mAlfuncti-ori return
units: W'.
CONTROL PRODUCTS .OVISION
AMeRACE CORPORATION
1000 HICKORY STREET
GRAFTON; WISCONSIN 53024

ATTENTION: PRODUCT SERVICE
DEPARTMENT

.1

t1.
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C
series

E7000
seismic and
radiation-tested
timing relays

Calculation FEX-00204-00
Rev. 0

Attachment S
Page 197 of 219

- II I

S PECIFICATIONS Sv. V6 003-~ * *%C Ir a l

E,nrsronn'erlial Conditions Q_25 'e .

PARIAMETER mi.1OM.U.i NAk

e-ade ~.AD~ 70-104 156.-

10 Aino.fl'C-

xz-I~'as, - - 0 X to' (Ga--~nai

Ooerati,^ Conditions .. _______-

NORtMAL OPERAtTING SPECIFICATIONSI WrIK D COUWTC COILS. rNa ~~
0-i.r'.-qiai age 4iom'ýazlAzieo, A-S Sotc As Soec

ý_d 'Z P'atec a,a es floti M~n -
8 5's Mtn

a-, I. 1ý 500t Aioflro
F W~vars 'ae ac8A a.-. 8 A00iv.

ioe E7Nli;A WIA
Ote '2250 MS MR. ~ so ."s "a.

Aes e-ease Rtecyv~et Tme
14005.E 50,2 -50 _s MR. 50 M5~ Max.,-
Mce'tE-0 N;A - NIA

Co- ac*~:.sCoi~os
,ýes si-ea ý5 3 ý25 j 0 amo larri

-is V, .e at 120 ýao 60 Hi2. 10 0 a0 10 0 anmo
Res svance

-'ego--. a: B0 OOi 500 Mi' 500 Mir,
D "Z C1c 5 60iQ I- -

air-ee Te,ý a~ a-0 G-.O-'e 50 So I5So
000ee I co 100

ýC7,eji A:..aIC,, =0 to ! 0%-

ZZ' -e q-. mo0ei E-.017 a,,c E7022 1,4oael E7012 ana E7022
2 25*S. 2 13 Its

-Moce. 7061.1 A-c E7024 Watst 67014 anc E7024
2 57 Its. 2 43 ios

,W0e9.-ay 'i a'v sI.9,IuIy -dn~ oi~cuia, cail ýo~iage

Replaceme nt Schedule
The quaifited lMOe. of this unit iS 25ý000 ooera-
lions or 10 years from the aate o'cnanulac-
lure. Whichever oCCurS fis,

The date. of manufacture can oe touno rn
the firt four (4) digits of the serai num-er on-
the nameplate XX .XX

First two digits indoiate the

year,

Second two digits indicate
the. week.

Example: Dale coae 8014 80 indicates 1980
14 indicat•$ me week of April 2 tinyougn 8

MOELE7012PCO02

TIME1.5 T0 1SSEC.

Li L2 J

Mournting Instructions
The Series E7000 relay MUST BE MOUNTED
IN THE VERTICAL POSITION; all perforin-
ance SpecifiCalions are valid Oily w• en they
are mounted in this manner.

A mounting bracxet and screws and lock-
washers requlred to attach it to Ihe relay are
supplied witn eacn unit. Four 8-32 tabo . .
hoWas are provided in the tear oh tne relay Ior
ataching the mounting Dracket- or for mount--
Ing the relay. directly to a panel fromn the rear

WARRANTY
This product is warranted against mecnanrica.
And etectrical detects for a period of two years
from oate of shipment Irom. factory if it has
Deerp Instalted and used in accordance wilti
factory recommeidations Any field repairs or
modiications to the Original unit will voi this
warranty Arnerate Corporalton's labdiry. s
limited 1o0replacement of pans proved defec-
tive in workmanship or materials (CWVAS2
NOTE: T.6 BASIC• UNt'r IS SUOJECTED TO 'EEE •r=
323-, Oil A:N3 IEEE 5D 3~.4-1V$ OUA;,tV<A7 0%
Tests PeacPS0N1aCE .W1_"C T 0 v~ iN5'.tl_
ANrOSO CJS-OMEA SECIA, w, 0•,.5ONaS 'iS•A%0"
BE EN TES•ED

ell "

AOVttSE OPERATING NiditAAL OBE A- 051it v a 081 _' -et
SPCIFICA lOft

.0120 15156
6 ,g 10-5S 10.95 10-g5

.15 AC e: *0 85, to 85.110 85-110 85-it0
0.)A To 500Ai 8-10 qe7-1l10 90-1,0

Anas,- -a s-10 a5:i to 8s--1o 85-110
83-C-0- .0 *0 8-'0 0 1

(

ORDERING -
INFORMATION
Catalog Number Code "

. . ,. ow -.. f

'A 0 Co' 9,? :t cotrSIC On WITIdMmleit "~y C.ycles. a,
.I -arges lo0% aoowe -Stec Ma.-'.i
lr~-! :Uty -Ma~.-4.- kiO- O..v tycle 3'ic

M0 ,ýn:iZtes ON' towa

IM AF1

-Safety

liloder Series

es 570WT
S.. ci '00

opooltion

2 - 0
5
--Delay

T
Contact
Armangattati¶5

2 Do.ove ".0it
Dojoce Trio'..

Doijole Th'vo

-- ~ ~ - T - ýa'~e -01 *en'-: ze':as:'

CONVICUhtA7IoN CODE
'4Z c.~-CO~ S a S,. * i-e Moo. %4.-*oe

te - ea's: Ve' 2"1:a a- W-e' a
* ;- -0.--- -o- a-ge S -*:a-ze.:c !Se

'1- See=I~ 0

T
Cail libnAge

A-120V 60N2
11OV SOM2

a8- 24OV 60+1z.
220V 5OR-Z

C4- dO0v 60.4±z
AC 0- 550V Gosno

L 6- 24V 60KIF 274V 50HI 2 M)
N~12V 60HZ N sV)

IPý -0 6VOn± 0- 125VOC
4-20V60 0 12 I~VDC

U: s-zsvoc
T"" 9 VDC

V - 6Vojc
Z 2 D

TfiiiRal

E70*,2.. E7022 C7024
C- Ic 'ec
!-Sc 5stee

C - 1o :7 sec
5 -= e

2-, 201- St-

l- to C

TE7014
A - 2 Ic 2 se:
C8- 2 c 2: e-
0. * tcc-x sez
E - 30 1 33C sec
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C.arfiqu"s-!dn
Code
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Agastat" control relays GP series • ",-'
, co, W'

Power consumption

CTypical power Consumption at ra-
led vollaoe is GVA tot A C. Coils
ana 6 Watts lr. DC. cois.There is
no surge current during operation

* l Contacts
Numberofcontacts

4 single pole double throw

Nomnalrarfng

10(m A@120 Volts A.C

u-K, Typical pressure belween moving

I i contact and
Normally closed contact:
30 grams

Normally open contact:
100 grams

Contact reststence measured a

250 milliotims - 125V 0 C..tC• I amp

Insulation resistance
Between all non-cbnnecled termi
nals as well as between non-
connected terminals and the relay
yoke: 1000 megohms at 500 volts
DC.

Dielectric
2000 vOlts RMS 60 1z between
points specified above

J Dimensions

Operate time
Operate time at 201C and rated
voltage:

Between energizing and opening
of normally closed coniactslless
than 18 milliseconds on A.C. and
less than 15 milliseconds on D.C.

Between energizing and closing of
normally open contactsrtess than
35 milliseconds on AC. and less
than 30 milliseconds on 0 C

Between de-energizing and open-
Ing of.normally open contacts/less
than 70 milhseconds on A.C, and
less than 8 milliseconds on D.C.

Between de-energizing and clos-
ing of normally closed contactsi
less than 85 millseconds on A.C.
and less than 25 milliseconds on
DC.

Operating temperature
range
W'C to 60°C.

Shock
The relay, whien kept energized by
means of one oa its own contact
sets- will withstand 40g shock loa5
when operajing on D.C. and ISo g
shock load on A C.

Vibration
Single axis fragility curve data at e
available on request at frequencies
from 5 lz to 33 Hz

Life
100.000.000 mechanicat opera..
lions.

I Weight
Relay complete with cover:
10.9 oz. Net.

(Wiring and connections
The 16 flat base pins are arranged
in four Symmetrical rows of tour
pins: !he p ich in both din ections
being -394":. Connection may be
made to the relay by soldering.
Sockets are available with screw
terminals or quick-connectltugs'.

The internal wiring of the relay
is also symmetrical as shown in
the adjacent figure. allowing 1he
relay to be inserted into its base in
either of two positions. Terminals.
82 and 8.3 are provided as extra
connections for special a~ppica-
tions-.

A.C.

- '3. •*a sr

UL Recognized, CSA
Certified

{

Agastal GP Series control relays
;nte _eco izer .nrie, G.-re
NLDX2. File No. E15631: they are
CSA Certified under Guide
380-W-1.14, File No. 29186.
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L JPW:G-IN RELAYS----
8eIk, V19 Gen~eral Prpose kxlasIri Plugn Htaslai

a 12 jnar% d a-114 Allm s'se m 2nC to4 F,6rmh Cor 6 Fowm
stan-adwd The a No pslafadl~otiton Godiefu

saiw~er, El MM e~&Thsmwemka
T, vII m. prch2 6aatorfleon I V aa c91thet

jogpmC0S`. NUOO par ldvee~a~b~.tdt

wsto0Ets -,

WIFWG kdr-i. ýý *.-: ftm a taw --
t2Rft MODELS

L" ILLiP:i" ",1
• b:.. . 0 .. • I S-• : a&P::•

14JPtp NOWL2

Lj t , T iJ U' -IJ

ap-o• + &14(C 64(o
$04CONACT ••DATA

Ralinq
St•nda .Co04),,
c~idoiiunt 0=deGed 6-Mtued

Vdie. - 1451cc Cony £teaicl. kiduct?

125 Vd6
125 V*oSP
i2S'Idrj'ei
250 Wosm
=5 V&DdM

WoA
30A+:3OA"

30A
30A

IOA

104
IOA
16A

WaA
10A
ICA
IOA

lox
low
SA

1I"
0A.
1.SA

AA
0.514
I -,A

10A
3A
1A
34.

M-IA
0-5A
I-SA

G-SA

GENERAL DATA
hmdeat=om 1VA' wurb, i%' air
Ple~ttel -1600 V,* AC~

Op-ao 1110. 25 mis . "
easa•mw." 20 nl f r..

Ambien To r10rata Rangc - 6i0°. +lQ
!00,ft) mit00 010lm5t5
1QnowQQ ai:Rlpd L*ad
500= 01 Ra% t.Ad Ld
CLcCleaPyc-bý -

(S~p11e2-63 for -lyW 1"

OPTIONS

tlfl~*~ I t~do~~d,,., .*voee•.COIL DATA
AQ ttelayM 506 z. VAk(Oi pmaqTa t60 Hz)

1500. s40. 7.2 I 1.1
12 7n0. 410. 27. 42
24" 375. M. 120. 15.5M0 m; '40. 2.7DO. S40.

240 32. 17, 1+400. 2100.

Dc 1Pelays. 1.8 Watts (_5W at I• ) at 2ST

cold 454t C4d.d Oham

39s. 304z is's
12 1e8. 147. I PIS

24 (M-y 96 7. . zsaý3. SQ. $2. 375.

1 T5(125: .2M 18. 8200.
'NOM-5 T*r~kZ4 VdG4Ad 116 V *d=yahwwbw* WWi t&W Mmo4dPWIm2 VdaOW4

, 2000C-.&I•.12S4C *.8•t ,i . +.d., mm, O (4.00• *Ul. sw) nm*

M~~~~~.o Onwy, *-5% t*wJ Vaduing

m.r Lump.
mU***Sd A~utwacr

Pir,= Gllte'e-Ood Oiffmwtd Mo+urmtedb00P~nueent Mmgo1Sbwm
• 30C C"a•'b

Suffix
L.U
23
159.
U
V

I~.
1YpkcWTyPeNoN 219 XBX P L.

AM' o o WI bm

,19-;.ThdtnAZ Ftug-fn

BFXX Fogm A) orC

=dj FeotMArw43

CtPtm¶04 F6P.*M0 (S" oria
1Ikdle~ar tmp-Cw-d&
Manuid Actulaw-Cade M

Permmwtr Ma" at lc-oaei-0q e

APPROVALS
UL0 WhI*Z CWMd2(td COMvOrten Ljstlnqs: Rl ta83224

- SA. Site srti4O'T1

f , 16r p,

to' i
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f

•.,tKA- LK• L ,i S• AS;••A Red-Hat'iraySoleno"d Valves BULLETINS

Sdteand:flNoymall OpensOperati..o . 8210, 8211*ss"S-el~And Nylon Bodies - V4' to 3- N.P.T.

Applications
These depetvd b. W Iseewe used in:

ooft , 1 "Illation,
'air driye : =

6 wa2tertreaurat~lt
Sedalhe~aafla Ie wo9dsyw-xass con-

dnwz~t C15 * ~c~pt~~~l 014.n life
*1= Z 0*~dtyoealon it cfickles and quiet
(no AC hzum) o*iration. Refer io Long ULie
Consrmtor'

Specifications-
O;P*VklionT'w'*srpe% available!
(a) Normally C'losed -valves dosed when

de-ees~ied, pen hen tinergizeid.
(b) Normally open - valves closed when.
manxdopewenwdJ&erw~zed-

RAge _T-7P1O e.--vj0
vAlftftft in Contact sfth Fluid: -r7
Body. a- Sian. Staintesaw iste(eries DIM. toy- -1~5 Ior. A&
Sealsc~-md n 61 Teflon or Ethyl- /
ene PtoPYlen, as Vsse&

cores Adispout -4"~ i.

Wasadnigt Coll Copauontbras .and nyi ~ body);ontittuu uy rolded
Tyo3asl ndoCs efea wotyogvalabe. Mt

your local ASCOaiMe for Types 35.and 4X k. ...
~~ectskslrfiwslrr SWn.d .ssae:, t to Dirnensir

24,2. D 0240.480 volft. AC. 60 fit (or'I M10 , Tht2ndmontng
Valft' AC'D 5z84 'Atldtude Valves may be mounti
6,12.24i 120,2~0 volts. Dr-~c~esa oedi ie

Othr vltaes vaiahi whn rquied. Appsswals: Ut. ratied and CSAOthe. txesJ'v~abk whn reuirci. hwlicztcd. Rftefc to Eriginecring
DUOM Con ft edeffW*. - - deza~ts and coding e ~naton.

t. o
Engineering

ns Tablesfor

Isions table.
certified. as -tI.4
Sect ion for

11111bo Ret~l a

Fliit l 116 91 Q61axs at L
(ULIlII Fartt ai PC A IP Mr. ~ tt ~~ C D

C'-

fOMAtlYCDSEM Opg"ftAtir f-re -Bosfod. s doreln gfeozJSdc

F-% 1_25115 p2 s -. jai - 180920.1 3D,-1-...~ssi.F~~~~Iu - I t-19o 921382 30 ~ T - I- ./% 115 M 2- 4P. M1 40 -I 10 L 16 snoC7(D1 IF .l2IM0I 6A: 112/A
Nl %3 02125 40 12.5 40~ IN3 5 IS &210M0 MS Wilma05 1 Il/A I111/A.

% 3 5 2PQ 1.5 L135110023-5 itQ
)  Ift 150 82103 so1 0 =101 8 6/A 11 .2/A 1

S 300 -M M -V6 - Rawt~ 51 0 192110 b 167/
~ 22 T ~ I r 40l ISD I T 91 5 21041 21 I3195 /6A I11.2/A
'A4510153015 511M018015go a210 6118213 af6/A 1121/A

* 4 6 1 .0 ."M0
25 4 1 0 12718010 821009 50 521P0U 8 6/A 1121A

%A 64 5 150. 13M - O 125 81 1% 0 82101)3 11so 81 0 alto11I/A

12 1W 5t go8104 Us0, SO a 20 WI V/A -112/A

- 202714? Es s a8ztp 4 211177 G 20/A 3061

13 ~IM It*,.3 15 0 150 8210051 V11 5 215 5 5A 120/It
1 3 5 J25 UM 35 M 2 11) 150 I 2035 1LM 0 21138 a V 6AI 112/A

M1A 1 1 10 3M3 225 300 200 M0 M10 IS n2a8S 1? - 513, .21818lD -(D / 1621 M/AI.A~~~~&.20 To U 2 0 2 0 3 ~* ~ 1 8103 ~ I11W5

S1232M51250 102 MS 153(,211)21221.0 18M212in 2 A 112/Al
100% 1 1. Ms 21)6L 13W -M ;2 12210032$ 17P I 8 211812 116.7//F 163Aa

Y ) 4.. 5 : 1 7 50 IS zs sa C6 s0 i 30 2100 1 12 fia1186, 15.1 3A
1-.. 5 Mj~ s f 2 j ~ 5M 10 350 8210201 1 2111= 1- ~6 112.0.

11413 A 01 1 01Mj -'2M11250LJ1 -12M1 112251(D ~I - 1B21851Cl 2V- 1 -NL

AUMMt1~TU SWttM CA. 5056 ".1nO.1w Vod. i~a, P.0rmPrk. Mý Ier-y OG531 Tel. (201) 966-2=
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Iy .. ASuWn IM4S ZI0rZ11(ut,~ ie ~f ~4*,si

Ofiii Sit 'Cla 11 oi
lSa s[mi faltu ffmi.u * C DC A C

Z..k 1 S-19

. . . . 4" ' " C -

C I- II'

NORMALLY oN ops z PFnol,• 4d iu dy, sualfa N , r S.nic io
H 0-• t5 8 1 91 12 1 f,,•= 11/A

M I,& /A

. 0. ig _ _ r j: I ,- 3
15 180 104 :v A2-11 0 105.47A 112/t I-

U -40s us !i . .. .. ' ' '
I 2.. S 15 in.. ...... . . W .. ... . . '4 I , V-IV,~__ 1 1% E -- 6 I 3 -8.-

1W 'US lz L25 25 '12 ISA o h Z1 810rM/A

11% 4ii: I Ii I t -125/ 82 101.S

S3 !-I-12 100tIl -1 ! -_.!.'.I;° ls ) I Q !I1W - 6A .1j
3% 22S 5 -1 U 1 821 W M _ ...211 .32 . . /A i1/F

~~~~~i:~~ LUS -Z lz 469 -no8IlCdlWO~ *1CS1W111

1.' 1 1 
4 5 -. i L5 "12 .13 0•.1 I"/ "l

Ti -,M I U. /

". 12.- .[.21 12 0 - W 210910 41. 7- 6.1 04 iI.-

NORMALL.Y CWSoO OPERATlO~Si nli N s zae soft, fin 'ipra orcra.LqisadGsa-

,i= 1W Si (D .82ISDIWo..•. 4•

.iZ•L2 l- t [jl~loI e~~- : P . 61A5D / 1/

US io 2111 11 16-/F 11.21

2M 6D I D2,

t 1 -mw - IWA/A I12/A

.59 jO12 10012 &=n % IQ MLC.%W*- IV6.A WfUJ
__ : = __% ______ .6/A 1311
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EUECMkCAL INFOIMATION
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" INSTRUCTION & OPERATING MANUAL W/DRAWINGS

MODEL:SV12100/TsN3ITsj-fB

- SERIAL NO: "7643•1.,-2 __.____.____"_

- ~ ~ ~ ~ ~ ) -.. e.. P- 7-. .

ABOVE EQUIPMENTA S COVERED BY THE FOLLOWING PATENT NUMBERS

.. 3,273,071 3,310,728 3,382,456
'3.422,342 3.515.694, 3,515,895
3,515.&96

OTHER PATENTS PENDING

CONTENTS SECi1ON
Specifications & Applicable Drawings ................................................. ........
Installation & Operating instructions.-..., ........... . ... ... ........... 2

Circuit Description ............. .. ........... ... .......... ....... ............ . .............. 3
Maintenance & Trouble Shooting.- ...... .... ....... . ..... ...........
lInverter Accessories .......... --....... --- . . . ......................... 5-
Battery Charger . ............
Batteries & Racks . .... .................................................. ... ................................ ...... 7

THESE INSTRUCTIONS do nott purport to cover all details or variations in equipment nor to provide for every
possible contigenry to be met in connection with installation,, operation, br maintenance. Should further
intormation be desired or should particular problems arise which are not covered sufficiently for the
purchaser's purposes. the matter should be referred to:

SOLID!E.TAT~g:
CONT]R, OLS, INC.'

600 Oakland Park Avenue Columbus, Ohio 43214
TeL 614-263-1-6 Telex - 245-338
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SECTION 2

INSTALLATION & OPERATING INSTRUCTIONS

Unpacking and Handling

Immediately upon receipt of the unit, it should be inspected for damage in transportation. This should
include a visual inspection., looking for bent or deformed panels, broken terminal blocks, loose wiring,
damaged transformers, heal sinks, or any 'other evidences, of rough handling. If damage is found either
internally.or externally, the delivering freight carrier must be contacted immediately so a freight claim
inspection can be made. DO this beforeproceeding further. Claims fortransportation damages should be made
against the transportation company

Some packing material (tape, cardboard, bracing, etc.) may be used inside the inverter for shipment Be
sure this material is removed prior to operation_

if at any time the equipment is to be shipped to another location, all movable panels, doors. etc, shall be
tirmlysecured, Tape and packing material should be used to insure against panels and doors opening do to
vibration. Other heavy components, such as large transformers, should be protected against unusual stresses
incurred in shipment. Meter fronts, switches, and indicators must be protected against coming in contact with
shipping container. All cabinets must be shipped standing erect Whenever equipment is to be shipped to
Solidstate Controls, Inc., the SCI Field Service Department must be contacted for instructions prior to
shipping.

Locating the Equipment
'The area in which the unit is installed must be clean, dry and well ventiiated. The'unit must not be

placed near radiators,. boilers or other heat producing devices.. Grinders, buffing wheels or other sources of
grit, dirt, lint or mist which can. cause deterioration in the efficiency of the heat sinks, should not be
located'in the vicinity of the inverter:

A minimum of six Inches clearance should be allowed around louvered panels to provide for adequate
air flow. On units having an open lifting base, the flow of air under the unit should not be blocked.

. . INSTALLATION
Before placing unit into operation, the necessary input and output connections must be made. The

following procedure is recommended:
I.. A thorough visual inspection of the equipm.ent should be performed to checot fr damage in ship ment as

well as to familiarize the operator with component.locations, adjustment points and Input and output

connection terminal blc~ks.
2. Turn all switches and circuit breakers. to the "OFF" position.
3. Connect the specified DC voltage to the INPUT DC terminals using a wire size heavy enough to safely

carry the nameplate 0C curren value. Note.that the reverse polarity light, (an optional extra), will glow
if the DO Voltage is reversed. Never close any switches or breakers when this light is on. The DC polarity
must first be corrected. .. . -

4. Connect the specified load to the OUTPUT terminals using a wire size heavy enough to safely carry the
nameplate output currents

5. If the unit has the AC input option (see Specifications), connect the specified voltage to the AC INPUT

terminals using. a wire size hiavy enough to safely carry the nameplate AC input current.
6. If the unit has an alternate source input, connect the alternate source input terminals to voltage source

of the correct amplitude and phase, using a conductor of a size that will be capable of carrying the
full load current. The source must be properly phased to the inverter for the proper operation.
See Section 5

7. With the connections correctly made, check (measure) the input voltages at the terminals for correct-
magnitude: Turn theINVEFTER OPERA TIONS or BA TTERY iNPUTcircuil breakerto the"ON" position. At
start up, an audible hum will be heard. Next, turn on the AC OUTPUT breaker. Check with meters for
proper output voltage, current and frequency.. The frequency has been pre-set at the factory to the desired
value when the unit was thoroughly warm.

if. due to the user's particular operating conditions the frequency should be out of tolerance, a small

the oscillator is obtained by opening the hinged inverter door panel, Adjust this. control while watching
the frequency meter or an oscilloscope with line synchronization. AL WA YS BE CAREFUL OF EXPOSED
CONTACTS WHEN THE PANEL IS OPEN.

SV-25------.
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SECTION 3

The switches used in Figure 3,2 are not static since a Switch contains moving parts in Figure 3-3, the

mechanical switches have beei replaced with an electrical switch, the silicon controlled rectifier. Also

shown are the commutating inductors L and commutating. capacitor C. These components are necessary to

turn one pair of controlled rectifiers oflas the opposite pzir are turned on. Turn-on is accomplsshed by the

aication of voltage to the gate leads of the controlled rectifiers by the Scillator-

Piectirier diodes RTI. RTVt RT2. and RT2 are not a part of the b"sic inverter switching circuit They

serve to clamp the amplitude of the load voltage to a value approximately equal to the magnitude of

source voltage.

Fitg 31-. Bridge SCR static inverter.

Figure 3-3 showsthe diagram of a bridge-connected stVatic inverter. This arrangement is frequently used
for source voltages of 130. 26Q, and 600 vWtsz For source potentials Of 12. 24, and 48 volts, the circuit of

Figure 3-4 is frequently.employe Its operation is seen to be similar to that of the 6ridge circuit- It differs

in that haif the number of conlrolled rectifers are used, and each must hold oft a voltage approximately
equal twice the supply voltage.

Fig. 3-4. Center-tap SCR static inverter,

Figure 3-5 shows a block diagram of the oscillator which controls the SCR's through properly spaced

gating signals.

SV-M2
-I
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SECTION 3

4 Turn the unit off and remove the resistor. Place the oscilloscope leads across terminals I & 2 of the
transformer located on this printed circuit board.

*. ~... 5. Restart the unit and adjust R-1 to make- t-, waveform as nearly square as possibie'.. There should be:
iffa or no rournding on the trailing edge of either the positive or negative half cyrctes See draw9ng 37

Right Wrong Wrong

Fig. 3-7

SECTION 4.
MAINTElfLAfCE & TROUBLE SHOOTING riPS

SCI Static inverters do not require planned maintenance or preventive maintenance o1 the type
a associated with rotary inverter or ovrsion equipment. Rather, a periodic measurement of the output
voltages and currents and output freq•iency will suffice.as a check on the" heal beat'. of the static inverter.

All of the above qtiantities can be read on standard test equipment, meters. At an instaltation Where
fine voltage, battetWy voltage and inverter load are not subject to much deviation, a monthly scanning ot the
above quantitiesis sufficient. Observation rate should be increased or decreased as the installatton dictates.

Afew rules of thumb ,follows'
1. if output voltage is below rated.

a. input voltage is too 16W
b. the inverter output Is overloaded

.c_ output AC frequency is too tow.

2. If outpuAtfrequency is too low or too high,
a. inpýu voltage is out of spec,
b., ambient temperature is outside limits
c. frequer•..-ine tuning" should be a•copished at the normal operating temperature.

3. inveter will niot start - beaker trips or ruse blows.
a. input voltamle is too high

b an SCR has failed
c. one of the four claTnp diodes arounc SCR bridge has failed
d. a failure has occurred on one of the printed circuit boards. They should be replaced one at a time

starting with the os=;ilator.

e. a highly reactive toad is connected to the inverter output.
f the constant voltage transformer is magnetically saturated-

If the inverter is single phase, reverse. the leads 1 &.2 of the gate board and attempt to operate
the inverter. After operating reconnectleads to their original position.. If the inverter is three phase,
operate. each of the interter's single phae This can be. done by removing the wires connected to

terminals 1 & 2 of e-ch •of the gate boards. except the one in the phase being operated If single
phase operation cannot be obtained, reverse the leads on I and 2 of the gate board and attempt to
operate that invertersingie.phase agai•n After operating each of the ihree innvertos single phase,,
they may all be reconnected with the leadt ph the gate boards connected back in their original
position.

a. if input D.C. is a steady 5- to 1 amp. into the inverter. the oscillator board -is at fault.
b. it no input is seen. check for loose connections at the inverter input. Measure thMe voltage at the

input to be sure it is present

SV-029 7
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C'
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.............

:v.A ITM ESCRIPTION
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24 C4~-~ Capptacir- 310Oz.5-16___

I CHI Chok*o- Scl-'T-14933-

i2.. ~CH2, i Choke*- SC~I-?-5-45
I T4 Tranfomzr- Stcsrxm P-63"7

- ___

1 /ICVT-1 GT'4T- Ci10 IYA, Bch~xetik 02?!B7a3, Fý , 1302

SCR Shortiagý Ed.-. y06SC-2 P.L. 1192 _ _______f

I ýhv073A Get-* Xfbr. Ed.-. V073A ?-.L.. 521-

I r9 ~. V0013-. P.L,. 1163 -

- .~.O5 DCr~bize Suppraiso W4.- V105 P4L.. 1117 ~

/B

IR. dDATEI DR. REVavDA'rE W1.

SOLID-STATE: CONTROLS AINC.
0oo OAKLAND" PARK ,..COLUOUS-, Omlo..
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PARTS LIST NO_ __________.

ASS"Y DWG. /'•'-,/ . DATE - DWG.py -•a,-

SCHEMATIC D/4±/O9=O SCI JOB %

TrI TI V

V.UA ITEM DESCRIPTION TO
P RICE PRICE-I - -

Z' 42R!r~ E.-~ F-'c

:v'e ,-6

______0 47 - -r _ _

I -. 
=

.. .. .... . ... . . . . . . . ..-.. .

/ .5M/ •A' :Zfo -:.52'i•r ' . .ec~ .~ ....5e3~ ..

/ E' - -'' "Z~-~-2o '4 4~(-,s~

/i2/ : -

l Ale

-PI _ _ _ ..... 1 (

-, .tKMVi UATE DR. IREEVIDATE DR.

SOLIDSTATE .CONTROLSý` INtC.- "'-
..600o OAKLAND PARK ,COLUMBUSJ 01'.1 - -
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f.IL PARTS L_11ST - _ ,___ 0i_

ASS'Y •,i1G. ....... DATE _.V', P, Y ..

SCHEMATIC c; I/J9&/ o a
l

TITLE " "

EV. UA.• ITEMl DESCRIPTION UPrC -

I i !' P o•. iit . LS -,J? ! er 101 A1 3x5 V 0 ___ ____ -(o

2 ahEatt1 ~ic- H tI sic -2_1 j_:_______-----

I CT Oirr Transf________SCI_ ___ I

-C - ,:5C i3 • ___._,,_.,,,___.___"

P1C, A• -1 e - 15 V .. ..~ ... R_ ,L....

•U- -e___ ____ 25Y25A L

I "t II -i........... ,ra t - 25 ..........~f _ _

f14 V.7A Sai Sw itc h Cwz Hictl N Sard i V .07A T(L 113

2zLT ....oGayU1 lcl
'- ,. -----. -... . _ .____ -__ _ _ __

.~~~~~ ___________________ __

-f -

!- f ____________ _______ __ __ ,

I ___ _... .. ..--

I ,F

SOLIDDSTATE. C.ONTROLS INC.
600 OAKLAf*O PARK.' COLUMBUS, 0410
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(
RECOMMENDED SPARE PARTS LIST NO. ]'L .- 3Ih•

PREPARED BY _ _E/ih DATE 12-4-74 SH..-_ OFR

TITLE s,,2,.o
[UNIT TrOTA

0" ITEM DESCRIPTION_ ... EUPIT T.. . .... " "PRICE PRICi

1 C1 Capacitor - 5400 mfd @ 200 VOC

I C2 capacitor - 40 mfd 0 150 V. sq. Wave ,,____

L C4 Capaci!or - 8,200 mfd 0 20 VDC

1. CS CVT Capacitor - 13-afd ( 1,000 VAC

2 D2,3 Diode - SCI 701301 . ....

2 D4,5 Diode - SCI 7O30R-I -.

4 sCR 1-4 SC - sCI 23SS25N5 __15-

I V091B Oscillator Board - V-091B

I V073A Gate Transforier Board - V-073A-

1 V06.5C2 Shorting Board - V"-065C2

I. ViIGAI Sync Board -V110A

10 A•CC pse - Buss V5 t

___________________________________ ________________ 4-
__ __ _ •_,_...V

.. . .. I. -,-,
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RECOMMENDED SPARE PARTS LIST NO. S.L-447,

PREPARED BY- KEIj"h DATE 1o-29-74 SH, I OF

TITLE TS-0so-NB through T••o-lo ..-.N.

U ITEM DESCRIPTION U U.T TOTAL
..... _ s : ,.,.PRICE PRICE

-o U4 " Fuse C.S. Fom 101 A13x15O .. "_..

4 SCR 7-1( SCR - SC0 110S:,50NSO8

I V-107A Control Board - V107A _

! : 1 .... ..... ..... .... ......

L x _i : - -.... ..... ...... *
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SECTION 5

V-092 FREQUENCY DETECTOR B.OARD

The V-092 frequency- detector has been properly aligned at the factory using

calibrated instruments. Several potentiometers are locatdd on the board.

Their purpose is to provide a means for accurately calibrating. the device. -

throughout ".t's indicated frequency range. No attempt should be made to

completely re-align the circuit in the field.' However, re-correction of

an indicated error 0;1 Hz., or less may he accomplished by adjusting potentiometer

R5. If indicated error is greater than 0.1 Hz., it is advised that the unit be

returned for recalibration as interaction of potentiometer djurstment exists

affecting absolute accuracy of other indicated frequencies.
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SECTION 5

AC • DC VOLTAGE' SENSING PRINTED CIRCUIT BOARDS

The AC 6 DC voltage sensing printed circuit. boards are dcsigned to he used
in a variety of applications in :which a relay contact has to be closed or
opened when a voltage threshold has been passed. TheDC voltage sensing
circuit is made up of. components which are mounted on. a..V-l08 printed cir-
cuit board. The AC.0ol1age sensing circuit is a variation of the DC cir-
cuit and carries the number V-109-1. The DC circuit has a voltage ad-
justability of from 100 to 145 volts DC, while the AC circuit covcrs a iange
of 90 to 130 volts AC. In both cases, the voltage limit is adjusted by
rotating potentiometer R2. The AC and DC boards operatein such a way that
that relay PRL1 is de-energized when the voltage, being applied to the board
is belo•, the threshold limit set on potentiometer R2. For example, if R2
is adjusted so that the board will have a threshold value of 120 volts,
and the Voltage is increased, slowlyfromn 110 volts, the relay will begin
de-energized and become energized as 320 volts is passed. By selecting
the appropriate contacts on the relay, this allows the board to be used as
either a high voltage or low voltage detector.

In many applications the. board will be used for strictly alarm purposes.
In these applications, the -relay contacts will be brought out to terminal
strips for customer con.ne:ction or may be connected to an indicator 2amn
which becomes illuminated under alarm conditions. In other applications,
the board may be inter-wired with other parts of the circuit to perform
automatic functions. For example, the board may be used to trip a circuit
breaker which has a shunt trip installed under a condition of low battery.

-It will be necessary to consult the schematic on the over-all system to
determine piecisely how the board is being apDlicd.

If difficulty develops in a ci-rciuit that employs a voltage sensing board,
the board should be tested to determine whether it's functioning normally.
Prior to removing, the board from the unit, fuse FUI, located on the plc.
board should be examined to be certain that it is not blown. If the fuse
appears to be good, but the circuit is still inoperative, the. p.c. board
should be removed from the unit -for bench alignment. Apply either DC or
AC voltage (as appropriate) from a va~riable source to terminals I & 2 of
the printed circuit board. If the input voltage is DC, the positive lead
should be connected to terminal 42, and the negative to terminal 01. Ad-
just the input voltage over the appropriate range (as mentioned above) and
listen for -an audible clic)k of relay RLI. If no click is heard, the printed
circuit board is defective and should be replaced with a new one. If the
relay does click., but does. so at the wronF voltage, the voltage should be
set to the desired value and control R2 adjusted until the relay just
changes states. The printed circuit board can now be re-installed in the
unit by Ye-connecting all the wires to terminal strip TS1.
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SECTION 5

STATIC SWITCH TRANSFER ACCESSORY

For installations requiring the utmost in continuity of power to a
critical load, the static st,:itch offers a virtual z&To time transfcr
in case of inverter failure.

The switch can be configured to transfer on any of three. -odes of

abnormal operation.

I THE FAILURE OR DETERIORATION OF THE INVERTER SQUARE WAVE

Practically all possibilities of inverter component failures
result in the deterioration or compl-te collapse of the square
wave. This is the-earliest sign. that the inverter output
(out of the C-VT) will be sustained for only a few more milli-

- seconds. The electrical "monuntun" of the CVIT causes the out-
put to. be sustained for a few milliseconds following a failure
at the input.

2 - THE FAILURE OR DETERIORATION OF THE SINUSOIDAL OUTPUT VOLTAGE

The reason for Sensing at this point is not necessarily to spot
a failed LVT (it is an extremely long-life device) but rather
to sense a slow (several cycles) amplitude change in the output
sine wave due to a gradual overload or an: inverte-r frequency
deviation w;hich causes the CVT output to deviate high or low
from the nominal output level.

3 - A BRANCH LOAD FAULT OR SIMPLY AN OVERLOAD WHIICH EXCEEDS THE

This mode is useful for clearing.branch fuses in the shortest
posisible time (the actual clearing time is more dependent on
the auxiliary source and the fuse characteristics than on the
static switch). This mode is also us.eful for preventing an in-
verter overload, which coll-pses output voltage when load for
any reason accumulates beyond the inverter rating whether by
accident or intent.

.. ... ..... ..... .. . . . . . .... ... . .... .. .. . . .
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SECTION 5

ALIGNNMENT OF THE ,.$ SlNt:LE-PWASE STATIC

The static switch containý two small controls located .n. the printed
circuit board -marked V-.107. Th~ese control the ov.rcurrent transfer
threshold limit- and the undervoltage level az which transfer occurs.
The controls are adjusted at •h•cfactory, however, if further align-
ment should be required, it should be done in accordance with the
following procedure.

CURRENT SENSE:

I - Rotate R-22 fully counter-clockwise
Rotate R-23 fully counter-clockwise

2 Load the iniverter beyond it's normal, full, load curzent
to the d&sired trip curient..' This ..is usually in the
area of 1201 of full load output current-

3 - Rotate R...22 s.Iowly- counter-cl-ock unti2. the switch
transfers.

4"- Reduce the load to normal.

VOLTAGE SENSE:

I - Disconnect the leads from TB2-3 & T22-4 with the power off.

2 - Insert a vari-ac between the leads and the terminal TB2-3 t,
4 such that the voltage to the board can be reduced.

3 - Reduce the voltage at the terminals TB2-3 ý 4 to the desiredtransfer value (-sually 7Q% of the nominal output voltage).

4 - Rotate R-23 slow-ly clockwise until the switch transfers.

S - Shut the unit off and re-connect the wires to the terminals.
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SYNCOIP,01•-1M CIRCUIT ACCESSORY
....... •V-111

The synchronizing circuit function is to compare the frequency and phase of a reference

120 VAC, 60 Hz.., sine wave to the inverter output and cause the inverter to run at the

eame frequency and In-phaoe with the reference source. If the reference source fa•Is,

or is off freque•ncy by rore than approximately +..7 Hz., the inverter will revere to

its original free.-running frequency and. continue to operate until the reference

source returns to its normal value.

The frequency detector determincs that the reference frequency and the inverter out-

put frequency are close enough to synchronizd and then t-he phase detector circuit

causes an in-frequency and in-phase condition to exist. During normal operation, the

In-verter wil be synchronized to within 5 or 10 electrical degrees of the alternate.

sou•re. Thizpermalts make-before-break lond transfers via static and manual switchce

when these options ha-ve been , ±uppliad.

The sync circuit also ill%-uriats a panel indicator which indicates that an in-sync

condition exists ufhen the lamp is lit. In addition, inter-lock contacts are avayi-

able which lock out manual transfers of the static stitch if this option has been

supplied with the static invertcr. The synchronizing circuit has been carefully

factory tested for proper operation and adjustment i's not possible in the field.

Before determining that the synchronizing circuit is not properly operating, the

user should Insure that the frea-running frequency of the inverter is indeed 60 HY.

This can be done by disablIng th.e alternate source to the Inverter (usually by turning

the alteraatA source breaker off) and noting the inverter output frequency. it is

important that this frequency be set as closely as possible to 60 P•. 'If After ad-

justing the frequency to 60 Hz'., the synchronizing circuit still does not work, the

V-111 board should be replaced and returned to the factory for repair.
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I.

CONTRO:LS, INC.~
toO OAKLAND PARK AVE4NUS- COLUNSUS. CHIO 43214

STANDAR TERMS AND CONDITIONS

1. SAL=. .. 7 • . .

LaVJXEA...S a l . . • .. .wd .t. =.rda" ba.

(Anta *.iPi ,at "a.. Idatad 'tf_ a .•t.~ dto. t.. o : at

o,<• ~ ~ to -, .•.•: b •••0.
a"....d. at St .:-"*. n b. Is. t... fo rm ... ' "4".

4. t-e- d ., • .. .b.W ,YV

R". = It. .0!. • : •cbv w ,•..0

a •a ...a arh . ,a- . .nl .ub Sa,, l..ta , d.. . .

at OMO.ft

•I* = "tkwt• tp :*.: ....

WI+ .* . ll, ata.a. 44 .09• ,< btrit m ay _<•a.. ea= •..t~
*zz VaD t

Anan.- plto w•t) .-Sldtt mm at ti. a I..'. •.,)t.a

(II) equ#' to...t ....... .. .d- d ...~ = .d a -
.U.Idtn M amon 4t .6• af. .,,t i a . .

moo .&a• . . • d .. otat "w sala

a.tvinta t'o n~

d k. t.( ! .tahai .abi I .

- UW S.td : d;;';Woatyaa'n& ""ftpd e. tia
-'a' t 6&: at atha. atam

() ianobrVal" vf~~ ni -d Mwwta. to .e-tnwna t-l

epa. -. a k 'at I*d paa..-ao.aetll ~lh

,qnabn Sa. Uý! ala sl!~, l kt. I- a a s dt ba fa Slvlda fra. on-Q~nimtapl

tn , p.f .h -t a or ths
at an bal di•.,r attda. oar dm. ra, ooal abargad - l-t.'

u•~~~~~~~~u. that.u •': =, J •.,

.6.1) ' .1: -4 Za oSa -Fat b nto tzard
• ..'•d latg oo....+ of nod parapl O tpa.alin

."d ,0. In lb- 
1-1 14

P•'m:. ~ ~ ~ ~ ~ pt- Of • • ••"••'" '

(CI . Smith:atoa .ni.I a .t n it."I.).' (a.~~l• •nn~a~mal owya

II. ,.= m•. 2a-ahaa. 49 a,0-p,n.o a .hpla mr rany p.ba .or
a+.. tI. 6ap• aa,- n. pt tb.- atE. dna n•Ut .. a... nay

nalid pao . . a•) na ay .n , e~-•n pr.. tl: I . a l..

p • a.56i ..aato mdli anuoga det.. a •Z•~• a. Sina

lmaat ti oga llaoa aý~ ~ I a.. 1wd Iaanat fa
ti. at..- ofan. amit . prooadwag Sa'lmoto oh• py. l

datnagain. • oa rut -iandat) a n n t ,f -'ral oi .u-

a.g.) n .. tn tl -y b m . a a.
An , gd .No- n . p a (a. otatanaa.

(a).alat. .aoatiaat naiin and. b tqo wna U. paint.; ~ -w-4) aii

b. ' t - yalk,§t W. n+ phn -a

11,:- "ANCEUAr WM ' " R ....

Infrmnz ' t mg m aq iat o r patna to= tha it -Saywo+ ln~,a n

Cd)l iinnaa.+al+. aqa+ in"nter or pa rta od nd tha

mihgo'pra li 6 In. a•.•~ - o.nanabmn• retn .. ott ae

S ota an . ~ply to na 6qipmin a.e~ tm r~.imafam~ by St .no.22 atl Dita. bra.

r " ppu- p-le U o• . - 4. = t.,h farcus
Itame.e. a, i t . owtn aItom. caantA. an him alo",

plid.atataatybyapaaton fpaied. kwtbymila -tIn' .,4

t. W=Tm -WLLsm was I
.pehtlun.ts- 'aqlatana.y .lnaldah. b..~.ma~

!NSTRU5COTN BOOKS AND DRAWRUGS - See ovft.~~~~~~~~~~~~~~~ ... .. . .. . .. . . . . .. . . .... .... . . ... .... .. .... . .. . ..

Calculation FEX-00204-O0
Rev. 0

Attachment S
Page 217 of 219



C
D 0 M E S T i C

FACTORYt SEEVI CE, RATES :

Effective August 1, •.975

V FACTORY SERVIICE -

Trained. factory personnel are available for service. installation

and maintenance in connection with equipment manufactured by

SOLIDSTATE CONTROLS, INC., And, In some cases, for work on related-

equi.pmeiht'._; Service is normally available on 48 houra notice, .but

every -effort will be made to provide immediate attention for "

emergency situations.

Standard,. rates. are as follows:

$225,00..per day portal plus travel and .living expenses,

with one and one-half times above rate- for over eight iiours per day

or for work done on week-ends or holidays.

Te above rates apply to all iocatlons for work to be done in the-

continental United States, IEexico, Canada, Hawaii, and certain por-

tions of the. Caribbean area. To. arrange for factory- service, call

or Write the Vice-President of. Engineering, at the. address below,

Above rates Subject to change without notice or by negotiation..as

special conditions warrant.
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FACTORY RETURN INSTRUCTIONS
The following instructions apply to any item to be returned to the factory for repair and return
to customer.

1. Return of equipment must have prior approval of SOLIDSTATE CONTROLS INC.
To arrange for approval and directions for returning parts contact,

Factory Serice Department
SOLIDSTATE CONTROLS, INC.

600 Oakland Park Avenue
Columbus, Ohio 43214

Tel, 614-263-1886
Telex: 245-338

2. Each item should be appropriately packed to avoid shipping damage and addressed exactly as
directed by SCi

3. Malfunction symptoms or any abnormatities observed by the customer should be reported with
either an accompanying letter or a telephone call.

4. In the event the returned item is a part rather than a complete unit, the serial number of the
complete unit. MUST accompany the returned part.

5.. Ali returned items should: be designated as either returned for repair or for credit.,

6, It is desirable that a purchase order number accompany. all returned items. The purchase order
will servetOcover shipping charges as well-as provide a mutual reference number for customer
and factory,. as well as ship to and billing information.

7. Items for return shall be Shipped prepaid to the following address:

SOUDSTATE CONTROLS, INC.
600 Oakland Park Avenue

Columbus, Ohio 43214

8- Include return address and billing instructions if purchase order is not. supplied.

9. Failure to comply with any of the above instructions will delay the expeditious return of the
unit or part
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July 1, 2004 Letter

........... ...... .

4ý ,'.•L

Attachment T

from Tomn Horner (0P2) to Robert Fletcher
(FANP)
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*Entergy
EawuNucdarOn3bO~nC
1ndimpontEinmC~tar
29S Broadway
Thiwiig NY 10531I

'Monmgs Horner
PtqJcdt lwaw-DB1CLC-2

BiOadway& Bimkly Avenue

Ttlephme (914) 734.781 July 1, 2004
Entergy LUtter Number IP-DE-04-11

Framatome ANP, Inc.
39924 Golf Lane
Antioch, EL 60002

Attn: Mr. Robert Fletcher

Subject: Entergy Nuclear Northeast
Indian Point 2 - Nuclear Design Information Transmittal
IPEC DC System Calculations

Dear Mr. Fletcher.

This letter and its attachments contain the approved design inputs for Entergy Calculation No.s
FEX-O0203-00, FEX-00204-00, FEX-00205-00, FEX-00206-00 and FEX-00207-00. This
information is being officially transmitted, via a Nuclear Design Information Transmittal
(N-DIT), Concurrence Form for your information and use.

If you should have any questions regarding this transmittal, please do not hesitate to contact
myself at (914) 734-6781 or Sam Martinovich at (914) 734-7653.

Project Marker, DBI CLC-2 i

Attachment

cc: S. Martinovich
J. Raffaele
IL Ml ici
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Entergy Nuclear Northeast, Indian Point 2
Nuclear Design Information Transmittal
July 1, 2004
IPEC DC Systun Calculations

Subject: IPWE DC System Calculations

Reference: .... N _A

Review for Entergy Letter: IP-DE-04-l 1
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21 dSmzu",iqaae 4.1 mu ed.~ 4""m 26i~Ob emuu
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CSjII

SI FUEM CT. -.. LAY

17-"I .....
Ebb RESC

F'ORb - 48V•0C
ONLY mx A

• . . _ . M_- _

.. . .... . -.• +" - .... . . ,+ : . • -. '+ . .

. RAKER- a W• •S'FUSE 6- 4

"M. I& Ty --c-- " eatic D.C Cante- D"a . . -:-r Ty.--D Air CI-Sit B-m4-es,
Wvh SaUd Eam cazicg) W asiq hextimo

- 1,15?Op CONTROL COMpONZM~f On =IGRAMS FIG. MS 16 AND 17

. - . ... s. - .-h . .1, -h...- . . .... o -,a e .

csi -td gLatch Chocke heks . lm
X-ýcnadcot:s la (shunt) ami

-- " - " IA-h • R. 0 Rda.. .. e s naie.al --.ht
cs.cro.4 ..••. .. s

when fl. chargf.n of t.e oozing has bee contacts, o-.ge .:,. .(a) a. o-. non.ally
pl.aote. CrhS desciption of the Mehan ial. aT- closed (b). Theswitch Is in no••oa posito whe..n
r.e. sefte•ater). Simlarly, the U"a"t ....ais t han leis-...
open when o.ping is discharged not fuwoy. .. h rr,,-ntacts (t,,

hagdadtclssas charging the spring -has Man0i an on or two -bc otcs

II.Th "ar' and"' oftheaulary 'be•ckoactL. sI.employedonltyoe of the two,.. I.. h The - perate i a coventnal manner . • is -used). This relay is m• ••edWic- am .mW in a ...ntc. mane _. :. • ~ •m. a,
a-. the sorc of tee. c honbbu pow er ý an i .

- ~~ circuit ts competed ajtomatically in Mne of three?

im.release and. is .oprated voin spaingvech- mechanically with the sp.ring Positions and/oranion release o In sch maner o of brae coniatsn
whenthe prig Isnot up ad ltche~n .7. 7he closing latch check switch LCSC is

it opens when the spring latch hills into latched lomdalwelftdofth canwn i
opeated mechanically fro= the cllsing latch Ii

SThe latch check switch on trip l•ver LCSr is open when th oreaker,-s ope. It lasmes when
is operated bfio the breaker trip lover, It has two the cosng latch falls into latahed positlomU

emtf
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Circuit e•sekor Como
The O.P circuit brueker has a motor
charged w•tmn type stored energy clo•sing -
mechanism Closing the breaker charges
accelorating spWings. ProteCtive relays or
the corol switch will mnergzfo shunt trip
coil to rleas*e the accelerating srings and
open the breaker. Tis requires a reliable
sourceoa control power for the breaker to-

* function ass protective device.- : * --

For ac control. a capacitor VIp device is
used with each circuit breaker shunt trip
and each WL-2 lockout relay to insure that
onergy will bo available fat tripping during
fault conditions. A control power tzns-
former Is required on the sour-sfde of
ench incoring n16 breaker for closing and
bus tie or bus sect•olzing breakers wi•
require auto€natl transfer of control power.
This control power.-tansformor may aWso

supply other Ac auxiliary power require-
ments for Coe switchgear.

Oc control would require # dc control bat-
tery. battery charger and an ac auxillary
power source for the battery charger. The
battery provides a very reliable do contral
source. since it i isolated from the ac
pnowe systn by the battery chartgr. Now-
ever the battery wilt requite periodic rov.
tine maintemnace aid battery capacity la te.
duced by low imblint •emperature,

Any economic comparison of so and do
control for switchgear should consider that
the ac catiacitor tripleo a static device with
negligible maintenance and tn life whioe
Mie do bastery will require mainonarce and
reprocement at sometime in the futv.

Space Haste
Outdoor bus rnet andea unit of GUtt
mital Clod twitc•ger arlr Provided wit
spece heter ti conol condenselonL
Msual contraols standard but optolnsr
thermostatic cono is availab•ie where
CInaorr.ion of energy is deired. Soa*
hastene are recomaended fee indoor v
gear installed In an unheated toomn or b
Ing and wilTbe provided where peoide

Tubular type heaters are operated at ha
volfIXe for long 11f. S00 volt or 250 vo
rated hesters are used for 250 volt or 1:
volt snricse as follows:

Space hetter wait, at ha h-vo1tage

37S wn./Bs ft length bus rtn,
500 w*tta/2 inch wide 5 Xv unit
7W W2118/30 Lich wide 7.5 Kv or I S K.
unit

0HP or OVP Breakr Stored FZnerg Mechanism Control Power Requkremen

Rated Ron~ A A ' CloCannot SEme or Trip veto T rm•
in'.

A-

C02
V~ 00 13. 13.0v 5 1 '0.0 2860 .0re3eo Apee

128 V I o 5.0 1.0 U C '0.130 70,140 .
aSO v Do 2.J 8 s 2 ISo.-e6o 1-4A-280 .. AN

115i s.D VAG S 17 5.16S "" 125
20V As 3.0 3.0 3 7 19o250. 190-250 .033

Com&W Power Tamsfrmnear Olao•olnect Type 0 1 Phase C 80 HWNW
Filmary Vfte 0
Tape Secondryr 5~.
,7RAa . tated - 7 , Veo. Eve .. ..

23ao 2400: 2230 240 120 5. M. $5 -
4470 410 3810 2401120 L 106I1S S
5160 4100 44M0 240/120 5.10.15 5
7740 72W a0 240/110 S. 10. Is t12900 12000 11100 240/120 L 10. is IS
14300 13300 123M0 240/120 &. 10.1S IS

0 "f amwetnd lJI. te IMi. 2;wm neAVOWS must be s lSOv e•re•wde
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&*Mae&* UL41-71M~ DatedAtqwt 1930 Type SG
Auxiliary Relay

move aLh PeekMguze~WO -hewa bean Inseited
for tin prpow W oef * S U m~l puf pa ft.dah
almpment, maw War RM anl mwovn parmawpe-
aft frml, kwp" th fliamcfta to aim ot #W
am ckm aw d casm proputV. &Wd operaft the re-
lay to checli# tse ttings and elecutrca canne.--

1. APPLICATION

capablty-inacortact (Ioweenxat contact
enrmots the SG oW tolose, " high

C2 Ckcu* bsdiatn~

(a) CotiM corwesion (for exanple, *=a-
xmralfvy open to a nonalW closed cordl-

t) or

(4) Contact mufict~Ieio Vrom oam contact
lrp* to two ortoot oupuQ.

7he SG relay Is M&NDi w~th 2 NAO (normally-
open)~ and 2 N.C. (pornl~y-cloc conact. They
change cond~wwonwtheni colbsermigizdakavoft-
sige~efac Fdpj 'lpTIM. cott4acts a. w ged in
" $Iead cow~gixtlon wth a'conrnaf connected to
" N.C. and a NAO conteoL

The We can be uqd wkh uftM~e ooas Ior use
on~ the 104whIg vodUgea

6, 1Z24,24A 125 and 25D vcfdo
115 and 230 voks - 25 heft
115. 230,440 and575voft - SOa oriheftz

By usng a sales resisor, each ofli thwe det volt-
aeg relays may be used on riglu voltag widtow
pWded the popa dtteov and sawl cawlder

2Z CONSTRUCTION & OPERATON
The SQrelaysarecleppa-tpedevicesdeigned to
operste oer a %4de c, ge of ac and do voltages.
Mme Uwk coils we awegibced of or abw pdW
redig, ft. movin cortaft on the amixfte assam.
bly. dkon anwim open w~th bhe tw a saIcsy
I. 'I -;to actlvatetheekwcrialy kxkpiendt con-

Closed "yes, are m4uppad with two make arid two
bmb.no: OpentyWas #=mrtccNiecc$ ai be -
MVPWe WMt bwo make and bAM br~ IMtPrda, OF
w~h only tie tWa make Contacts, Wheh can ber-

vasdinproide oonmige~ on. bredc~ orbtwob brea
b "t ckcu*Ls Cartedt 90 am folcu shamd be

rear*do petTafte I after oontad ham. been re-
VeMBse A4w90nent is accenVi~dW by bwndkn the

Sawonincconspdronmunvi a m go

Vide acleqpt conte press"r to azn osm
contat asdon between fte moukw End astnaxy

Mlcypes lueabinmopbiontucor Wi*ftsaews
me doppin fo the erniaxa and p[xmeta nmagnet-

the OMt 88Senfry bo PrevW~t* affi.~w itia=
Wlckki In the closed-gp posbton. Coppe dviacl

n

I 1
P

Affes~ ectieruaflimy lskWufa "os Vi raflesanSWS wdfeah W
Wea jaMW offfibs Opnment denct pwport to be ca~ b MOM eak~ftX tIora. IAQtahbWh k*W 8desked
by jo wc sew md~g "J ihri WAfa g H paaf .amc hi a k90Wisans. ~4flw 0 -iE0* WA aI8
Powe 73O Company fI=nc.rpreseat"oshouklbe coriateda

~i'n USA. Calculation FEX-00204-00
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LL 41-751 N

.4

rfnp3 are also pto~idedar n to e on ace of the ar
"Mpe to pr~evet dieder~ftfl1A mstzxte.

3. CHARACTERSTICS

J.3 Arelays wM ick up-at 0% of the naioplala volt-
age r~iaM or lcess. No adIwtewls awe pro~4ded for
vuyinthepmipi4,Thekwarntxwf pmat3O% or
lesson drc~taestcu t and at 60% or lesscnaruaftrn-

4. INSTALLATION
Mouit ftw relay with fts base aghAns a ver~cai
plan and with the catacft athVe top,

COIL DATA- DC

-~ ~ ~ aw -aamlps Vbf cam O

- 2.5 as-
2 0.7 56
3 am. 86
4 02 110
5 8 0.1 185

- 8 12
12" 48

- 24 18532 2W4
S. 548

a"5 1152 -
125- 48M0
250 17O0 I

Mowie sluml n abhuf ~sam- ordered for open- TABLE 1:
Mtype re #t rewsndcd~xftasI*PedseP- co~~TaC~Apmo FoLLOw AD uvNT-rtey The reay can be assembled on Ihe apped.
moKLulNg holes Ithte bM0tof Mthe OMs by nawrn '
of-tte mowgkig screws which so provi~ded 'MMe Aawup. 0" gfo
c* ostmd have kciolouls ftr cwxc*A conneeorn on-~
top bottomn end sides. 2

5. BURDEN
The closed gap volt-amp)ere buxlen a Atd voltage
(60 etw) ft 14I at a povie factor of apprafntelel
W0%. Then open gaW voarapmr burden al ralad

Voupg 50 he*)4 is 1is, at tte. power on. r,

SMT or_ _ _

211/22-W 01 m1.
________Me_ 0.03*

11he w.e cor~isumlolnf na de 7olp.3&- -. AMAITEANCE:1-
8.COTATSAN cctashoM be cissud perlocically. A cor -
8. COTAIMtact burnlstw style 182S36MO is r 3rmnond-d

Each- U-t wEcary 12amrperescarxtksius ed fo We ~ pxos Th us of aboeIem1
30 amlperesfo am mkfi dleaig , roI p Is is not reccuruueored. because of

the danger of onhed~ small psucles In the face:
The ~ ~ ~ ~ ~ ~ ~~~c I thitn at.ar sfbs Mo e soft sI~ver and d in kpuing the c~~

IN IERRUPTING RATING IN AMP*ERES

1284 ..15 50 45

i16 2.4 20 30
2M0 0.76 2.5 2M Mw. I 0.5 F 10

OPERATING TIE

Pioap =3-.05sbc.tforalru
.018 - M3soec at ac; istti

Dmpout. ljasw,.D8secocn-do ora a

& REPAIR AND RENEWAL PARTS
Maom repeks can be mast salslaelrly done at the

- toy orABBS• vke9Shop Howeve, f cutmm-
an ea to do wer own work parts maV be
Anll~hemi a order. In ordefng any parl or request-

Re8ayew f" ue on as ae aSS .e am led wMt a tTiM

screwrholdthaywa~dcorelogaýu.fl~waed
heIps to e te r&es a nanem u afu orn re-
lay Is derwgized. In case the relay should be
dusmwled, k Is Imapotent thot eth washer be re-:.

2
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MAUM

L

UO~Rh~m~vnog~wq. &b4u U.

=

FOWN CM.I ~IIERfN

3~ 4 FeERIBsLE
CONO~~Ta

OMMO

I
t

|i

Pi akzwmid Cwn~vM s tc24MAW an
ZOB~k.ca- Open, 1)7 $G ReIby.

.... 
i

F79M? 4. *Mal Conrmecfw bis Open Type $0
Rei&.ay withRevasWieb Con~mU
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ABS
Application
The SG auxiliary relays are for use in-mi.-
cellaneous automatic and remote control
switching. It is suitable for many industrial
applicaliors. SG relays are supplied for use on
the following voltages without an external
resistor by the use of suitable coils. The
standard coils ara

Bas tc S l Unit 2 (P

8,12.24.48. 125. and 250 volts de
115 and 230 volts. 25 hfrt-
115. 230. 40 asnd 575 voltS, 50 and 60
hertz

itsmrl series resistors amr used with the
otage rated do elaya, for higher control 4vc VlAw

ii i~-MUM
having limited time-deley In operation am also

!

Con•tructlon and Operation
The SGrelays are dlapper-type devices de-
signed to operate over a wide range of so and
dc voltages. When their coils am energized at
or above pickup rating, the moving contacts
on the armature block lesae end/or open with
the two stationary contacts to complete the 7
aeectricay independent contact circuits.

Fig.1 DPd - ~ ~ stsesble,
Closed types am supplied with two make""
and two break contacts. Open types (front Dpdt Contacts (2cc and 2 o) or Dpst Contacts (2 cc) - -

conniected) can be supplied with two make
and two break contacts, or with only the two The design features illustrated in Figures 1 and 2 apply to all SO relays.
make contacts which can be reversed to pro-
Me one make, one break, or two break con.

:8t itu) Terminals to coil ()Armature Blocký,
Smam" cal Springs on the moving contact ® rannlnals to Contact Connections. u Amature Reset Spring
arms provide dequate comact pPremure, to (M Sttlionary Contacts Coal
assure positive contact action between the
moving and stationary contacts. .( Moving Contacts r i( Appliversiblt SOpdtonly)

DI types have a bronze pin on thecore which () Con t Wipe Armature Sprng (Appiesto Dpxt only)

serves as a stop pin fot the armature, and pre-
vents magnatic seal-in of the ermature dye to
residual mgnedsmn. Ac types have a non-
magnetic washer At the base of the core as- DO cost :.r "e i

semrbly tor prevent the armature from sticring
In the closed-gep position. Copper shading ,/,
rings are also provided on tie core face of the
so types to prevent chattering of the armature.

AltstandardS•G relayswilllpickuponO% -80

ofrating, andwill Withsetand 110% ofrating. 04- 0 0 C,

Contact Data -

Both the moving and statfoonary contacts awe
madeofpureaslver. Each wll close and cay
12 amperes continuously. or will carry 30 Am-
Pares for orns minute.

Contact Legend
V -wi - double, pole single throw
Dpdt- double pole double throw
cc-- circuit closing
ca - circuit opening Flpe'e 3. Contact Airraneftment Open Type)

Contacts

September. 190
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Da8Crip,,)ivG ful~etn.
*41-817E

* Page 3

I

Pfojectiof Mounting Holding Clip

A~A

SO in Molded Base With Cover
Semi-Aush
Mouning

Holding ClP

Holding Clip

Re., Connected

Holding Clio

Fig. 4=Frmorn
Conne0eted

Fig.W80 Ll~/
Windowr-
for via; 4

r~e~e~ Fig .I i e.

Seild Propt wno oe
Cow-for Fig. 7frFi.

ftg. 8: Gin"
Window C4~w
for Fig, 7

SO In- Flashiest Cafe Dpdt Contacts
Proleculon of Sarni-.Flush Mlounting -

Frigl 12

* Sgu~it~ypinfT'.g-Cas

* Doubla Unit Type in FT-22 Case

September, 1980
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SG Relay Charactmistics
Relay Operating Time

Pickup
2 to 3 cycles on a 60 Hz base (.033 to .05

second) at dc rating.

I to 2 cydes on a 60 Hz base (.Ot 6 to .033

saecond) et c ating.

Dropout
Lesthean I cycle on a 60 liz base on so
or do.

Non-Adjustabie Pickup and Dropout
Both pickup end dropout tima values are
non-adlustable.

Minimum Pickup
80% of ec or da rating.

Maximum Dropout
30% of dc ratng.
60% of ie rating.

Burden Data
D.Blrden of dc operated SG relays is 3.5 watls

at rated voltage or current.

Contact Interrupting Ratings
Non-inductive Circuits

Contact Nen-leduaC),
citcuit lrnmraptitrg lists
voae&s in Ampa,
DC Ac S 1t.00 TwO Centcts

Cott in Senas

12 30
2 4 2 4 s o 1 5 S o
48 As 48 8 35

128 115 30 2A 20
250 230 20 .7J 2.5
::: 460 15 .30 I.s

$75 1 .2 '5

Inductive Circuits
combol $rduer"M

ircuit latsmiptng Ratlg
Voltage I Amer...
PC AC S Twa Cowecls

Contact in Siele
At Da Ac DC

48 5 ... 30
128 ..... 5
250 A2 .

118 20 . "..30

460 7.5 ...10
578 4.0 ... 7.3

I

t

Coil Onto
Ac Dc
Burden of ac. 50160 hertz types is 10 voh- Ratig
amp•res at .55 power factor with the arm- Anne VOlS
ature dosed, or 16 volc.amperes at .45 power
factor with the armature reset or open. 1

4 ...

12
24
32
4,

128
2A0

ohmr RatterAmpsp

2.8 3s
0.7 88
033 8$
0.2 tto-• 0.1 ! 8$-8

12
48

1sa
294
728 ...

1152

4630
17000

Ac. 50/60 Hertz
Ratng:l.Mner

Yells Ohno
Charm cap

ohm'__

12 1.7 12.8
24 - 7.3 563
90, 1t2 M78

115 - U18 1320
208 630 4250
230 725 3300
275 1042 7600
400 2770 21000- .ý
575 4M.. 33000, -I

September, 1980
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SO Relays With Tiame Delay.
Dc Operated

U

Fig. 14

Slug Type. Intermittent Duty
SG relays available with 'tme delay have a
apecial core sod heavy copper ring (slug)
which provide an additional time delay of
0.6 cycles (.01 second) on Picku and 2%
cycles C.04 second) an dropout. -

Induced currant in the copper slug briefly
retains the magnelic flux in the relay core.
thereby creating tie added 2% cycles delay
on dropout. Tlherefom the total operating
time of the relay on dc is 3 or 4 cycles for
either pickup or dropout.

Use of the copper sflat results In a reduction
of available col apace, making the slug type
SG suitable for Intermitaent duty only.

Additional Time Delay.
Voltage Operated Types
Additional time delay orn pickup or dropout
can be obtained by the use of resistors and
capacitors. When such sre employed, the
relays oe continuously rated.

Resistor-Capechior Type,
Continuous Duty"
Typical Time Delay Values Using 125-Volt
Relay Coil (with 125 Volts Dc Applied)

C

os

Fiue 115s Frkup

S50 Ohffs (0• 1 1F00 Ohms {R)

6 047 1052
10 .04" 057
20 0.04 .088

Dropout
C

RESM

Figure 16:- aepe~us

i•eraarhds Aefoushrt (R) Dropout Tirt
coal C ) o0

Serods. Stee•.
ard Core

to o M
10 to00 .8o0
10 3000 .075
to 5000 .070
tO 7100 04

20 0 .140
20 1000 .141
20 r0 .130
20 sow0 .129
zo 7100 .05M

Capacitors and Resistors for Use
Wr•t Time Delay aelays

Capacitom. Ratd 1000 VdW
oeserivtis StfMt Neurkeo

S lid Z49a.452O2
0 Mid Z91B14.9N0a

20 mid u ro 28554M101 In paralle I

06"liptisa Style M~.ffabawt
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500 ohmn IaeA3as0a
1000 ohms I"MW~lS I
ýP Oh" seem~l
800 WIMP S4WI
7100 slan, 184A3M514

(DSe liatslam 25 sAd 2i I&r d.-I632sAst
0 Stale ereallbei itw lacld 3ta.iwo toftrtsinaWl t.
tta "an Mersatis Sisekr.

Septemlober. ISM
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Internal Wiring for SG Relay With.
Molded Base, Open Type tJront Connected)
Opdt"Ceact. 2cc and 2 o
(TOO VOsW/

Molded Base. Open Type (Front Connected)
pel tContacrt 2 CCand Zoo

PTop Vww)

- - - Pan&[ I . . . . . . . . . . . . . . . . . . P-- -a=

I 2 ' :

3

,4

4

Terminals on
Molded Base

Operating Coil

" Make Contacts

Break Contacts

Note:
Right Hand Contact is
Omitted on 2-Make.
-Break Relays

570390 Fl

Break Contacts

Make Contacts

Operating Coil

1 2

3 4

0-1 H®

- e Terminals on
Molded Base

, Operating Co"

Reversible Contacts
(Make or Break)

Note:
With I -Make and
1-Break Contacts. Right
Hand Contact is Make

57D389

d)

Figuw. 17

Molded Basa With Cover (Rear Connected
Dpdt Cawotws 2 cc nd 2 c.
(Rear Vew) .

Igure1

olded Been With Cover (Front Connecte
pdt Contacts: 2 cc and 2 a*
!rot Vow)

ý4 1--

Fiat" I a

S-H®

" Twmm ls onI Molded a
-Tennla en

Moldad Bae

62SA337

Saptember. 1ogo

Figure 20
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Internal Wiring for SQ Relay With:

Flexitest Case (Front View)
Skngie Unit. 2 Mmiw ard 2 Break Catacts IFT-1 I Case)

Curret Operated
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Voltage Operated

Figue 21 I183A340 Sea,*re22 183A10

Two Units. Each With 2 Make and 2 Break Contacts (FT-22 Casel

Ce.rent Operated Voltge Operated

3513A58 Figure 2
4

Figure 23
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Shipping Weights and Carton Dimensions
Relay Case Weight. Lbs: Approx. Domestic Shipping Carton
Type Nt shipping Dimension: Inches

Molded Bass

wihout Co o ............... t xSx~lO
With Cove................. I 2 BsxS 1xO"

Flexitost Case

AiB
Further Infomation
List Prices: PL 41-020'
Technical Data: TO 41-025
Instructions:

Type SG, IL 41-756t -.
Flexiteset IL 41-751.1

Renewal Parts: RPO 4t-9
Flexitest Case Dimensions: 0B 41-0M6 -

Contector Switches: Oa 41-081
Other protective Relays:

Application Selector Guide. TD 41-016FT-11 (Single Unit) ........... 6
FT-22 (Double Unit) .......... 7

Ar.cessory Dirnseisons Iln Inchesý

Capacitors

a
10

Ba Sgx109x9x1O

External Resistors

T~1•k~ 4 771
I-..

2898493Ml02. SeiHakee W ter
Style Nalear 298493HO)t

Siyis Namber Dimesic^

2890493HO2 19 [4 %
2898493H01 2si Of4

view* 28
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All
December, 1na0
Supersedes TD 41-020. Type SG on
pages 130 and 131. dated November. 1987
Mailed to: E, ,O C441.90oA

ABS Power T&W Company IkV.
Relay Mkim
Corel Sp'dt FL
Allentown. PA

Deswhytve Stn
41-817E

Page9

For At~ or Do Voltage o( o iffett O~eratico T pe SAuxT•.arype SG: .:. ':... , ..:..Auxdthry. Relays

x

uuxll.-y. A Voltoge, of DC Vo~h or Cunot
S Non,-Musto plp. Coo~lle Pole. FRlest Case (Devce Numbew S4X. Z)
"pe CoactS Fmqery. ftak RWY 0Dom

. e 4100 Uft Da Uni
11a Se CVAe 11e101110i C•da

so =2d-2 D I t MAM ,o 10340 1879 7W8 Fr-li 3814A07 1M98 886 FTr-2
and 2oo 2 an9d7, 756 10855.7

Cufrat 3altO do 1878 7S7 1955 Sa
or 4. 18787 58 198447

*vdlag =- SpdZ 1878710 IBM AMg
Sel-& 8obat do lAIIs 188 760 18347 1685580

Mt12 VNSdc 1IS8 781 -19%5681
24 a dc 188787 - 19NS 8
32 YM dc 1871 78- 1955563
48 %edO 1878764 19868
62,"vob du 1878 765 10655 58

125 voftd 1878 7881 1988 56
2M0 Vo8rad 1878 767 1868 567

6/0 12 oftac 183A108 1678 788 183A457 16%5668
24, Win 18786 195550
90 vOIft 1878 770 168570

IlSvofsac 18 771 I858$71
,208 vat at 187 772 1955572
230 vlaf 1878 773 19M5S13
27M b ac 1878 774 198 874
400 vo•t*A 1878 775 198857
575 8Dbac 1878 778 1988579

Nor,-Austble PIckup. Double Pole Molded Cae (Devmce Number: 94X, Y 2)

Ty"e 0*V Fre1r Rar RSlav 019M
er lnnaeol S,1 Puoledlon Glss Semnt=ki Gass
-d.Matic Prooegm CovW Wirolor•va Wndow Cowe

Si"4

ReM Cwn@C
S . . 2•Ldt2o 0O 1 &nWdo 102102 11587 6 1162 9S0 1342 932

. d200 2e d o .a 172an 1729 024 1729 WS
3 an"d- 1157 6a 1162 60 '1342 93

164 on 9 196 253 1856267
5_.- _ap do 1157 630 1162•61 1342934

S&1- . Sobdo 1343 16 13400 2 1343 117
1 12 vtsdc 11,8 86 1162 646 1313 118

24 voki &, 116 8P 1182i 0 1342 923
325583 do 172"011 $729 0t2 1729 013
48w Y "*d 115S668 1162951 V3429240
- . .vONSdo 1729 017 1726 618 1e26 010

US .:iI de 1188 8 66 11G2 962 1342 8281
250 vaft do 13439080 1343669N1Q43 Ow0

MW160 l2-ob66 1888 250 195 264 1956 258
24 ves n 187n 24 1878 288 1879 2

1988 g i"261 me56Me 1%68269
"1 voltw, Io11 a" 1162986 t342 920*

00Vhat1720563 ?728684 1726 ON6
230 Vohsac 1156 804, 11629057 1342 930
2,JolMs a*. 158252 1956 2•6 1966 260
4w-11 4aUs $162 9N 1342 931
5785 Vale 172 778 119 -115. i
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pae to ABII
Aufto ry, Ac Votge, or Do Voltage or Cunt .-
N-.ustaWe PdWP- DVuW Po. Molded sms WW ut Cover. Open Type
(Device Nu -94)Z Y. 23',

T - c. "-- = ." ft"mp D€aCata

ww C0ed

sa OP*lZo cc 00aI do 52V~w 1157 852
2 ~pdo 1729 MS8
3r - -- . arne". - 1157853

or4anpadc-- tow 261
: voe wwpa do 11567854

swvoft dc 1338 228

24 vo81do 1059 231
-, 3 ftd - 1729014

48 vWoftc 100 am
62.6 vat*do 1729,020

126 vd 1008do ,M50
25•0 wof do 13374249

sotSo 12 vollaao 1183-854
24 Wvos au 1337 364
so vof ao 1537 212

116 Volfssolo S
208 YOM Do 17" 086
230votb a 10 0540
Z75 Vofta 1003084
460 vobtac 1006841
5756 vo 80 1544 302

NTyp-A*=b Poclip. .Oo Pokk Molded BaSS. WRten4 WOW Cover (Devcy NWrter "X. Y, Z).

TYPO C"41Cl mseny aei an Dwat

Prow5 Caeected
8Op- cc Da I amp-dc 5700 1875 946 G29A3,3 282B

an2c .... 2 =M3dW .1I' 027 2D385M4A10
CriuM 3 ec% do 1878 w47 2938254A1 1

S4 Pl do 1956 245 2805294A12
8tam dc 18an 948 20 A13.

sew av- 6 dtad 13402- M- 2938254AI4 -
Mt12 oft do 1205 819 2938254A15 -

24 vot do 1205 62DO 218254A16
32voks do 1t2 012D 2824A17
48 Vdts do 1205S5120 2854AISCD
1U. volt dO 1720 021 2304A,21

123 vdtb do t118 5400 29894A300
230 vfta do 1210 a"80 293829AA42

Sao0 12 vlab Wo 1958 248 024
24 VMlS W0 1878 202 2982A23

1D .. 8 8o 8SM247 293e2S4A25
1l6VtatS8 1205 8160 293854A200i
208 valt ac 1728087 2032%4A27
=3 yolE so 1206 8179p 29SR24A20
M7 waftS ac 1958 248 292542SM2

460 vo1ja 12015 818 28S2M4A 0,
575 voWs ac 1725 781 2S02s4,3 t
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AuwSiary. Ac Vo, a1e, or be Vltg or Cursft
Nwe-Adustable Pldtup, Double Pole. Molded Base, Wih GlaSs Window Cover
(Device Number~ 94X. Y. 23

,nTs Ralkig• As. Dut

SdzeCrCutk -. ub

SGO %a2 co 2 aI • do 293B255AO9
:V62co 2awei 293S255A10

CWYOM Sn~d 293SM6AII
0141pdo 293825SA12
votue 28dc 2SM• 3
SON-. 6 vob de 23•8255A14

few 12 vaob d20 325S5•t
24 vob d: 2939529A18
32 ~fbdo 6536255All5
6±8 Vao de 283825SAtOM

125 •ab do e3SM5A2
250 va do 2931255A21
t2 vdf g= 29311255A2"

241l 98 2968SSC
90 b 2VO255A25

1165 yotb a 2938U•5252wB waftso•23sdb
230 vsao at8325.A2
275 VOb Sa 293825SA29
460 vbost 293S25SA30
$75 vo at ,982NA31

Awtn Dc Voltage or Curraht, Non-0 ushl PIckup, W•i Copper Slu
For true Delay Drýpo ke iy, Dc Operated (Device N•zr•w. 94X.

Type Oonta "

yam~ sol 04
Mokld Base
Wbh 09= WWOw
O•, SeWW•-h MMOr

SdRmaar Cunns

so Dpccw I whp do 102A903 1981 650 109192 1961 555..
Mo 3a8Wd& 1961 551 I• - 81 4

SO- 5 WT" da 19561 692 19M 896
tl 24 voft d t96p 8 1961 5862-

48v0sda 1961 S79 1961 583.
125 votd 1881 5w0 1961 5840
2 0WlldOC 1961 581 191 55 '

Type cowl Die AN
Moaled ma Was %I MOOMd Basw VM
Wmun cover Sold Cover GtIas Vfno Cowo

kdrtiSl5 h emal hhbw hlea
so-aeemo t d Sdwaed Nme SOMMate %2mbe

Fron Coonueoad
so pL 2ac 1 maip do 57D3980 1001 688 GA337 293MR5A09 62BA337 29385GA09

aJid 2 c 3 l do 1961 597 29W27AII 293826A1I
son- 5 m d.d 1961 598 28257A12 29SB25A12 -

. .8" 24 %V df 1961 558 . . • 2. 35 M2 7A17 2938258A17
48 Cft do 1961 57 2308257A19 293825GAas

125 woil dc 188 588 2938257A19 29382MA19
250' ros df 1961558 2538257A2 2938256A2
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vo# iP2-OO-t7077 #X.831.ET NSIFER OF FEEDFOR ESOP FROM SATT22TO BAiTril - RELOCATE EýSOF

BkJOJElkw IP2-CS-33 Wo0* Type X PCRS; Control ?

EquipmentSRK2070-001 NESTWNGHOUSEELECTRILA2300 PCRS* 0

Reortd aLVAREZ Reported Date 2000-08-12-0.00.00 Phone system DC,

CLOEDStatus Date 2000411-2t-0.00.00 (14 Class A

WVR Tag Location - Loop

GLAccount V75-7A-4P2-DEMD-SMMODS-M-5 -WockFlow Adve?4J WoV Plow ID Rvvp #

RefemrincesFEX-98-13128-E ~ rj DFX9-3126-E I

Schedule Group 14N

PLANT CONDITION

SWNkIO ode

SCHEDUUNG INFORMATION

Start Date

Scheduled

Actual

Esimate Duration (hours)

Due Datb Drop Dead Date.

Deterrl #

P3 Scheduled?

Outage ID NON •

Causes LCO/AOT?

RESPONSIBILITY

Supervisor SUPERV

Resporisile Dept. CNSV

Lead Crew

Department Bowe V75
Planner D. ALVAREZ

Engineer

2000-IG-27-O.00.00

0:00

CONDITION IDE NTIFICARON

Condition Code

Jos DETAILS.

Condition Class

- TAG OUT

Job Plan

Rep Task ID

•ALARA Interest Zone

post Wo" Test? Y

Engineing Irput I

GLoi-18 N

Work Class

Task Type

Deficiency Type

Action Taken Y

19T

EnMironmental Ouasllilation?

Sect. XV Qualty Group?

Risk Significant?

MaIntenance Rule?

PRINT INFORMATION

Tag Out Required?

PIMX Misc. Penmift and Support Page NumbrnboFlConr~toled
Copies, Printed

for
Revs
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SENT BY: MGE UPS;

Facsin
CSS NA

TECHNI

Compar

"F

7144347652; SEP-15-03 8:40AM; PAGE 1

Hie Transmission 07PZ I VVA
TIONAL PRODUCT SUPPORT
CAL & COMMERCIAL SUPPORT, THREE PHASE

0o: -RICRAP.-

el:

ax: 914 788 2344

Date: EW 15,20Q

Page 7(including cover)

FROM:

Tel
Fax

Email:
Re:

LYNETTE WIDOWSKI, SENIOR PRODUCT SUPPORT ENGINEER

800 523 0142 x 3801
714-434-7652
lynetle.%6dowskifimaeuopscorn
Secifications for 53V-13 GZ iwerter

Subject : Hello Richard

Here are the spemc

Please call or emaii me at lynette~witowski.Mnom s.com.

Please feel free to contact me with any questions you may have regarding this issue.

Regards,
Lynette

Calculation FEX-00204-O0
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U09 UPS SYSTEMS. W40.
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1.1 PREFACE

1.1.1 Shipping Damage

This equipment has been thoroughly tested and
inspected by Powermark. While it has been packed
and packaged for shipment in accordance with good
commercial practice, the care exercised at Powermark
does not preclude damage in transit.

The following actions shoufd be taken upon receipt
of the equipment:

a. Visually Inspect for damage to the shipping
container, If it Is damaged, request that the
carrier inspect the shipment.

b. Unpack. It the equipment is damaged. unpack
in the presence of the carrier's inspector and
take photos if appropriade. A full report of
the damage should be obtained by'the claim
agent and forwarded to Powermark. It the
equipment is undamaged, or only superficially
damaged, test to confirm proper operation.-:

c. Notify Powermarl within ten days after delivery
if the equipment has been received in a
damaged condition. After the inspection
and examination by a representative of the
carrier and (if nscessary) an inspection and
examination by a representative of Powermark
and the receipt of a full report of the damage,
Powermniak will advise the customer on proper
procedures to follow, including return to
the factory (if necessary).

1.1.2 ProprIetary Notice

The information disclosed in this manual was originated
by and is the property of Powermark. Reproduction
of drawings or schematics associated with this equip-
ment and use of patented circuitry without written
permission, in advance, from an officer of Powermark
is forbiden.

1.2 SCOPE OF MANUAL

ThiS manual describes the Z family of static inverters
and frequency Converters manufactured by Powermarle.
di cotaens instauaiin, toy fperatioganinc mnd

adjustment instructions, theory of operation and

circuit description, troubleshooting guides and
drawings which will aid the user In understanding
the equipment.

1.2.1 Applicability of Manual

Prior to applying the information in this manual to a
particular model, please check to be certain that the
part number of the static inverter or frequency con-
verter exactly matches the part number on the title
page of the manual

SECTION 2
GENERAL DESCRIPTION

2.1 STATIC INVERTERS

Powermark GZ Static Inverters convert a dc input
into a sinusoidal single-phase ac output at a specified
voltage and frequency.

The do input voltage is tittered and applied to the
Inverter. The Inverter converts the dc input into a
square-wave output at a frequeny determined by
the oscillator. Square-wave drive power to the ferro-
resonant transformer is provided by the Inverter. The
transformer sapes the square-wave to provide a low-
distortion sinusoidal outpuL It also provides output
voltage regulation, current limiting, harmonic suppres-
sion, and input-to-output isolalion.

Detectors turn the static inverter off under conditions
of undervoitage or overvaltage at trh do Input.

2.2 FREQUENCY CONVERTERS

I

Powermark FZ Frequency Converters accept widely
varying ao inputs and provide a regulated ac output
at a specified voltage and frequency.

The ac input voltage is reified; filtered, and applied
to the inverler. The Inverter converts the dc input into
a square-wave output at a frequency determined by
the oscillator. Square-wave drive power to the ferro-
resonant transformer Is provided by the inverter. The

transformer shapes the square-wave to provide a low-W4 1ion. 1,.. w'-= pr=.•ds t.%'tput

voltage regulation, current limiting, harmonic suppres-
sion, and input-to-output Isolation.

Oetectors turn the frequency Aonverter off under

coneitibnp ' -ut dorvuitttge O( ovdevolWOS St the
converter input.

JiI

I

-I
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2.3 FEATURES

Several teatures distinguish Powermark GZ static
inverters and FZ frequency converters from other
products commercially available. Notable among
these are.

Proven Reliability
Excellent Stability
oesign Simplicity
Input/Output Protection
Rugged Construction

SECTION 3
SPECIFICATIONS

3.1 INPUT SPECIFICATIONS

3.&.1 Voltage Range, Frequency and Current

These spedficatlons are listed in Table 3-1 for static
Inverters and in Table 3-2 for frequency converters.

3.t2 Protection

3.1.2.1 INPUT CURRENTAND REVERSE POLARITY

Circuit breakers limit input current and provide pro-
tection against inadvertent input polarity reersal
on static inverters.

3.1.2.2 OVERVOLTAGE AND UNDERVOLTAGE

HIgQM- and low-voltage detectors turn the unit off when
the input voltage goes above or below the normal
input voltage operating limits.

3.2 OUTPUT SPECIFICATIONS

3.3.1 Power

Output volt-ampere ratings are tabulated in Table 3-1
for static inverters and in Table 3-2 for frequency...
converters. .

3.2.2 Load Power Factor

May range from 075 lagging to unity.

3.2.3 Output Frequencies

5O Hz. 60 Hz. and 400 Hz.

3.2.4 Frequency Stability

±0.5 percent maximum (±:001 percent optional).

3.2=5 Static Regulation
Line Regulation: -1 percent maximum for line vas.e-
tions between low line and high line, at half load.

Load Regulation: ±2 percent maximum for load varia-
tions between no load end full load, at nomina line.

&2.6 Reguation Envelope

+5 percent maximum for any combination of line
voltage, load current, end temperature within speci-
fications.

Total Harmonic Distortlon: ±S percent maximum at
nominal input voltage, full load. and unity power
factor over the operating temperature range.

3.2.7 Overload

Overload and short circuit protection with automatic
recovery upon removal of the overload or short circult

3.3 GENERAL SPECIFICATIONS

3.3.1 Tempealure

Operating: -10 to +55-C.

Storage: -40 to +75' C.

3..2 Cooling

Internal fan. -

au3. weight

Weights are tabulated In Table 3-.&

3.4 SIZES

Sizem are tabulated on installation drawing 901-16908

3.5 OPTIONAL FEATURES

Option: 0.01 percent precision frequency control.

Optlonm External frequency synchronization.

otten:- Output-voltage and output current meter5

Calculation FEX-00204-00
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SENT BY: MGE UPS;

7144347852; SEP-15-03 8:41AM; PAGE 417

Table 3-1. htput/Output Spectilimtamfn tar QZ Staft icnvflims

PART, DC INPUT MAXIMUM OUTPUT OUTUT OUTPUT
NUMBER VOLTAGE RANGE INPUT CURRENT POWER VOLTAGE FREQUENCY'

sill I)-15Vcr22-3OV 28Aor lAA 200VA 1151230V 50HZ
5121 24-32V 13A 200VA 115/230V 50HX
5131 - 42-56V 7A 200VA 115/230V 50HZ
5151 105-140V 1,SA 200VA 115/230V 50Hz
5211 11-lSVor22-30V 54A or27A 400VA 115/230V 50Hz
5221 24-32V 25A 40DVA I1I5/230V 50HZ
5231 42-56V 14A O0VA 115/230 V 50Hz
5251 105-140V-- SA 400VA I15/23W. 54
5311 11-1 $V6r 22-30V': I1I0A o 55A 8OOVA I I5/230V S0HZ
5321 24-32V SOA $OOVA I I S/23OV 50Hz
5331 42-56V 29A 8OOVA 115/230V 5014:
5351....... 05-140V.- 9A 8OOVA 115/230V 50Hz-

5511* 11-MSor 2240Y. 22CAor-110A 16GOVA 115/230V SONZ
5521' 2A-32V* IOGA 1600VA 1 15/230V 50Hz

S112' ll-15Vor22-30V- -*32A or 1A 250VA .115V 60Hz
5 12-2 24-=2V 15A 2SOrVA )15V 60Hz
5132 42-56V SA 25OVA 11SY 60Hz
5152 105-140V 3A 250VA 1)5v 60Hzt
5212 )1-M5or22-30V 60A or 30A SOOVA 115V 60"1z
5222 24-32V 28A 500VA 115V 60wz
5232 A2-S6V- 15iA, 500SOVA 115V 60Hz
5252 10.5-140V 6A. 50OVA 115y Aoki

5313 11-ISV or 22-30V 12OAcr6DA IOCOVA 115/230V 60Hz
5323 14-32V 56A lOGOVA IIS/230V 60Hz

W342-56V .30SA j li"VA J11S5230V 61fHz

5 ,312 21 0- .2..80V 6.5A I 0%OVA 115/230V1 6z

55T2 11-1 sVor22-30V 20A ocr120A 2000VA 115V 60Hz
5522' 24-32V 110A 2000VA 115V 60HZ
5513* 11 -1SVer 72-30V 240Aarl2MA 2000VA 115/230V1 60Hz
S523* 24-32V 110A 200VA- 115/230V 6H

,mufltpl ils W1.1i pm10"in opywOim~.
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Table 3-1. Input/Outpul Specifications for GZ Statc Iavertera (Continued)

PART DC INPUT MAXIMUM OUTPUT OUTPUT OUTPUT
NUMBER. VOLTAGE RANGE INPUT CURRENT POWER VOLTAGE FREQUENCY

5312 I-15V or 22-30V 120A or 60A 1OOVA 15"V 60Hz
5322 24-32V 5" 1O00VA 11SV 6011z
5332 42-56V 30A I000VA 15V 60

oe3661> ,94" LKA IJr4 9
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SECTION4 4.
INSPECTION, INSTALLATION,

AND OPERATION

4.1 INSPECTION UPON RECEIPT

Carefully inspect the static invertef or frequency
converter and its shipping container for evidence
of damage sustained in shipping. if there is evidence
of such damage, contact the sli...ing company in
accordance with the instructions in Ihe preface of
this manual.

4.2 INSTALLATION REQUIREMENTS

4.2.1 Cooling Considerations

Powermark static inverters and frequency converters
must be Installed so that unrestricted cooling is avail-
able. Do no-rInstal l-th equipm.et in unusually dirty
or oily environments or where it is likely to become
covered by anything which might restrict airflow.

42.22 Input Power Source.

Be certain that the input power source has a low
Impedance., if the voltage sourcs momentarily drops

during power-on application or overshoots during

output load removal, the undervoltftg of OVeOvoltRg

detectors can be activated, shutting the unit off.

4.2.3 Input Wking ,

The wiring between the source and the static Inverters

or frequency converters must be of adequate gauge

to prevent excessive wire voltage drops. Table 4-1 is
a recommended wire gauge i as a fuinctlon of static

inverter and frequency converter input voltage and
output power.

CAUTION

Correct polarRy or phasing must Doe
obserav in connecting the input power

.. urce-to.the input terminal blacks- For
dc input unito the - and - polAMM/

legends at the input terminal blocks 318

L.S33D

I
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Table 3-3. Weights for Z Family Stati Inverte•s and Frequency Ckmurters

SINGLE UNIT WEIGHTS

APPROXIMATE WEIGHT IN POUNDS (KILOGRAMS)

200 & 250 VA 400 & S00 VA 800 II100VA

UNIT TYPE 50 & 60 Hz 400 Hz 50 & 60 Hz 400 Hz S0 60 Hz 400HZ

GZ 39 (18) 65 (29) 95 (43)

FZ (115V Input) 45(21) 35 (16) 73 (33) 53 (24) 90 (41) 70(32)

FZ(230Vinput)j 58(26) 48 (22) 86(39) 66 (30) 120 (55) 95 (43)

"-_ MASTER/SLAVE SYSTEM WEIGHTS
" ' -.. "' '-

. o1500 VA
I 1600 & 2000 VA

GZ

FZ(i15V Input)

FZ(23OVIriput)

160(73) 190 (86) 110(50)

180 (82) 140(64)

240(109) 190(86)

self.explanatory. For lrequency con.-
verier un;is the following tabulation'-.
defines the inpoi wrminal blouk legends

lot cotrecl phase correlation, -

115 Vac Input Legends

AC. "Hot" or live' wire from the source.

ACC: (AC common) Neutral or ground.
ed wire from the source.

: Chasis coninectibn to, solety.
ground wire (not a load conductor).

230 Vac Input Legends

ACY: Phs"e I ?Ot" or "ive wire fromn

AC_2, Phase 2 'hat^ or "vua, wi.re tlbm:
the source.

Cghassis --Connection, ftor* safey
ground wire (not a load conductor).

4C2.4 Output Connectians

The outputs of the Z famity statl inverters and fre-

quency converters ara equipped wth either a duplex

outlet receptacle or a terminal block.

The following tabulation defines the output terminal

block legends for correct phase corrlatlon.

115 Vac Output Legends

AC: "Hot or live caonnection to load.

ACC: (AC common) Neutrat connec-,..

lion-to load.

/)7. Chassis connection;

l ACT: Phase 1. ftot or live' connetion
*to low:~

` ACZ Z)t d Phi~ooTiV6.ntit do
to load.

I
6 LS=IO

I
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OUTPUT POWERINPUT j. .... .

VOLTAGE 250 Soo 500 1000 1500- 2000-

12VOC #6 # 4 # 2 '2 2of #2..

24VDC #12 # a # 4 # 2 # 2

28VD00 #12 8 #4 #2 #2

48VOC #15 #12 #10 8 . .

125.VDC #1# . 014- 012 #10 -

250V .- - #14 - -

115 VAC #16 #14 -- 0#12- #12 #10

230 VAC #1 1 01' #1 4 #14 #12,

NOTICE; If Input wir are longer than* ten feet. increase the listed wire size in order to limit the total wire
resistance to that of the fisted wire size ai ten feet.

ACC, (AC common) Center-tap of Out-
put transionner secondawy winding,

Phase 2 is 180 degrees out of phase with Phase 1.
Both Phase I and Phase 2 are at 115V with respect
to ACC. ACC Is a load-carryingo conductor for 11sV
loads connected from ACI or AC2 to ACC. •

4.2-6 Multiple Unit - Parallel Operalion
(Uasler/Siav)

Connect the furnished drive cable(s) to the mating
connectors on the masterrisJave units..

Connect the Input terminal block (TB I) of the master
unit in parallel with the input terminal block ("81) of
Ithe v• unit usmag the two-wkie cable furnished with
the system. Connect as shown on the master/slave
system schematic. observing proper phasing for as
inputs- or polarity for dc Input. Connections from the
source are to be made to the master unit terminal -

btdck oh tWovnint systems (ISo VA. .1600 VA, and.-
2000 VA).

Connect the output terminal bJock (T83) of the master
unit in parallel with the Output terminal blok (T83)
of the slave unit using the three-wire cable furnished
"wti the system. Observe proper phasing.

On master/slave systems each - Units inputcircuit
breaker must be on for the system to operate.

I

CAUTION

Damage may result to either the master or
slave unit i the nput cablek .oqtp'' cab)&
and interconnecting cable are not corn-
pralery connecled to all unit i1s specitfid.

4.3 OPERATION

4.&1 General

Be certain that the Installation instructions of Sec-;.
tion 4.2 arm thorough)y"utda'ltbod-"•ad Conqplied

I
*l.!

7 I
I
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Voltaae Marv-in Analysis

Notes:

1. Limiting device for 2 hour scenario minimum voltage.

2. Device has no additional voltage drop andlis above the required voltage delta.

3. Device does not actuate during times of lowest node voltage (momentary due to
breaker closing operations). Voltage delta will be greater than 6 volts when
device would be required to actuate. If device previously actuated, hold in voltage
(drop out voltage) is typically 50% or less of rated voltage (less than 60 volts).

4. Device will not actuate during the last minute. Voltage delta would be greater
than 6 volts when actuation would be required.

/
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Voltage Margin Analysis

114 9I-'-U• 1.i2I-LL-,.I14 5H 03 52MR-U13-ST6 UNKNOWN RELAY W 105.91 105.91 4.91 2
14 PP22-09 9321-LL-3114 SH 04 52Y-UT4 UNKNOWN Y- CUT-OFF RELAY(6.9) W 105.91 105.91 4.91 2
14 PP22-09 9321-LL-3114 SH 05 52MR-UT4-ST6 UNKNOWN RELAY W 105.91 105.91 4.91 2
14 PP22-09 9321-LL-3114 SH 06 52Y-ST6 UNKNOWN Y- CUT-OFF RELAY(6.9) 35 105.91 105.91 4.91 2
14 PP22-09 9321-LL-3114 SH 07 52Y-RCP23 UNKNOWN Y- CUT-OFF RELAY(6.9) W 105.91 105.91 4.91 2
14 PP22-09 9321-LL-3114 SH 07 S4-RCP23 UNKNOWN UNKNOWN W 105.91 105.91 4.91 3
14 PP22-09 9321-LL-3114 SH 09 52Y-HDP21 UNKNOWN Y- CUT-OFF RELAY(6.9) W 105,91 105.91 4.91 2
14 PP22-09 9321-LL-3114 SH 10 52Y-SS3 UNKNOWN Y- CUT-OFF RELAY(6.9) W 105,91 105,91 4.91 2
14 PP22-09 9321-LL-3114 SH 11 52Y-RCP22 UNKNOWN Y- CUT-OFF RELAY(6.9). W 105.91 105.91 4.91 2
14 PP22-09 9321-LL-3114 SH 11 S9-RCP22 UNKNOWN UNKNOWN W 105.91 105.91 4.91 3
14 PP22-09 9321-LL-3114 SH 12 52Y-CP23 UNKNOWN Y- CUT-OFF RELAY(6.9) W 105.91 105.91 4.91 2
14 PP22-09 9321-LL-3114 SH 12 CPAS/23-CP23 UNKNOWN UNKNOWN W 105.91 105.91 4.91 3,4
14 PP22-09 9321-LL-3114 SH 14 52Y-HDP22 UNKNOWN Y- CUT-OFF RELAY(6.9) W 105.91 105.91 4.91 2
14 PP22-09 9321-LL-3114 SH 17 62/ST6 UNKNOWN TD-53 TIME DELAY REL W 105.91 105.91 4.91 3, 4
14 PP22-09 9321-LL-3114 SH 17 62/UT3 UNKNOWN TD-53 TIME DELAY REL W 105.91 105.91 4.91 3, 4
14 PP22-09 9321-LL-3114 SH 17 62/UT4 UNKNOWN TD-53 TIME DELAY REL W 105.91 105.91 4.91 3, 4
14 PP22-09 9321-LL-3114 SH 18 71X/HDT WHSE SG W 105.91 105.91 4.91 3,4
14 PP22-09 9321-LL-3114 SH 18 86X/ST6-OP WHSE MG-6 W 105.91 105.91 4.91 3, 4
14 PP22-09 9321-LL-3114 SH 18 86X/ST6-RESET WHSE MG-6 W 105,91 105.91 4.91 3,4
14 PP22-09 9321-LL-3114 SH 19 52Y-GT26 UNKNOWN Y- CUT-OFF RELAY(6.9) 35 105.91 105.91 4.91 2
14 PP22-09 9321-LL-3114 SH 20 51N-SS22RW3 WHSE RELAY W 105.91 105.91 4.91 2, 4
14 PP22-09 9321-LL-3114 SH 20 52Y-SS22RW3 UNKNOWN Y- CUT-OFF RELAY(6.9) W 105.91 105.91 4.91 2
14 PP22-09 9321-LL-3114 SH 16 52Y-SS6 UNKNOWN Y- CUT-OFF RELAY(6.9) 35 105.91 105.91 4.91 2
14 PP22-09 B225123 27-3162-BUS 3 UV/UF UNKNOWN UNKNOWN W 105.91 105.91 4.91 2, 4
14 PP22-09 B225123 27-3/62X-BUS 3 UV/UF WHSE MG-6 W 105.91 105.91 4.91 2, 4
14 PP22-09 B225123 27-3/ICS-BUS 3 UV/UF WHSE CV W 105.91 105.91 4.91 2, 4
14 PP22-09 B225123 27-3/X1-BUS 3 UV/UF WHSE MG-6, 24 V, W/ 300 0 W 105.91 105.91 4.91 2, 4
14 PP22-09 B225123 27-3/X2-BUS 3 UV/UF WHSE MG-6 W 105.91 105.91 4.91 2, 4
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Voltage Margin Analysis

14 PP22-09 B225123 81-3/ICS-BUS 3 UV/UF WHSE KF - lut.1I 1u. 1 I '4.V 3, 4
14 PP22-09 B225123 81-3/X1-BUS 3 UV/UF WHSE MG-6 W 105.91 105.91 4.91 3, 4
14 PP22-09 B225124 27-4/62-BUS 4 UV/UF UNKNOWN UNKNOWN W 105.91 105.91 4.91 2, 4
14 PP22-09 B225124 27-4/62X-BUS 4 UV/UF WHSE MG-6 W 105.91 105;91 4.91 2, 4
14 PP22-09 B225124 27-4/ICS-BUS 4 UV/UF WHSE CV W 105.91 105.91 4.91 2, 4
14 PP22-09 B225124 27-4/XI -BUS 4 UV/UF WHSE MG-6, 24 V, W/ 300 0 W 105.91 105.91 4.91 2, 4
14 PP22-09 B225124 27-4/X2-BUS 4 UV/UF WHSE MG-6 W 105.91 105.91 4.91 2, 4
14 PP22-09 B225124. 27-4/X3-BUS 4 UVIUF WHSE SG W 105.91 105.91 4.91 2, 4
14 PP22-09 B225124 81-4/ICS-BUS 4 UV/UF WHSE KF W 105.91 105.91 4.91 3, 4
14 PP22-09 B225124 .•81-4/X1-BUS 4 UV/UF WHSE MG-6 W 105.91 105.91 4.91 3, 4
14 PP22-09 8225173 . ." 27-3/62A-BUS 3 UV/UF AGASTAT 2122DH39YC W 105.91 105.91 4.91 2, 4
14 PP22-09 B225173 27-3A-BUS 3 UV/UF ABB TYPE 27N, SERIES 411 W 105.91 105.91 4.91 2,4
14 PP22-09 B225173 27-4/62A-BUS 4 UV/UF AGASTAT 2122DH39YC W 105.91 105.91 4.91 2,4
14 PP22-09 B225173 27-4A-BUS 4 UV/UF ABB TYPE 27N, SERIES 411 W 105.91 105.91 4.91 2,4

714 PP22-09 B231669 43/CWP22 UNKNOWN UNKNOWN W 105.91 105.91 4.91 3
14 PP22-09 B231669 49A/T.CWP22 UNKNOWN UNKNOWN W 105.91 105,91 4.91 2, 4
14 PP22-09 B231669 49A/X-CWP22 UNKNOWN UNKNOWN W 105.91 105.91 4.91 2, 4
14 PP22-09 B231669 49C/T-CWP22 UNKNOWN UNKNOWN W 105.91 105.91 4.91 2, 4
14 PP22-09 B231669 49C1X-CWP22 UNKNOWN UNKNOWN W 105.91 105.91 4.91 2, 4
14 PP22-09 B231669 52Y-CWP22 UNKNOWN Y- CUT-OFF RELAY(6.9) W 105,91 105.91 4.91 2
14 PP22-09 8231669 62/CWP22 UNKNOWN UNKNOWN W 105.91 105.91 4.91 3, 4
14 PP22-09 B231669 62FLT/CWP22 UNKNOWN UNKNOWN W 105.91 105.91 4.91 3, 4
14 PP22-09 8231669 63AR/CWP22 UNKNOWN UNKNOWN W 105.91 105.91 4.91 3, 4
14 PP22-09 8231670 43/CWP24 UNKNOWN UNKNOWN W 105.91 105.91 4.91 3
14 PP22-09 B231670 49A/T-CWP24 UNKNOWN UNKNOWN W 105.91 105.91 - 4.91 2, 4
14 PP22-09 B231670 49A/X-CWP24 UNKNOWN UNKNOWN W 105.91 105.91 4.91 2, 4
14 PP22-09 B231670 49CIT-CWP24 UNKNOWN UNKNOWN W 105.91 105.91 4.91 2, 4
14 PP22-09 B231670 49C/X-CWP24 UNKNOWN UNKNOWN W 105.91 105.91 4.91 2, 4
14 PP22-09 B231670 52Y-CWP24 UNKNOWN Y- CUT-OFF RELAY(6.9) W 105.91 105.911 4.91 2
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Voltage Margin Analysis

14 HP22-U9 b23I1b/U t:1-LUIIVVI24 'UNrN'UVVN UINr4I\PUVVIJ VV 1u;.).ti l JUL I .- ,

14 PP22-09 B231670 . 63AR/CWP24 UNKNOWN UNKNOWN W 105.91 105.91 4.91 3, 4
14 PP22-09 B231671 43/CWP26 UNKNOWN UNKNOWN W 105.91 105.91 4.91 3
14 PP22-09 B231671 49A/T-CWP26 UNKNOWN UNKNOWN W 105.91 105.91 .4.91 2, 4
14 PP22-09 B231671 49A/X-CWP26 UNKNOWN UNKNOWN W 105.91 105.91 4.91 2, 4
14 PP22-09 B23.1671 49C/T-CWP26 UNKNOWN UNKNOWN W 105.91 105.91 4.91 2, 4
14 PP22-09 B231671 49C/X-CWP26 UNKNOWN UNKNOWN W 105.91 105.91 4.91 2, 4
14 PP22-09 8231671 52Y-CWP26. UNKNOWN Y- CUT-OFF RELAY(6.9) W 105.91 105.91 4.91 2
14 PP22-09 B231671 62/CWP26 UNKNOWN UNKNOWN W 105.91 105.91 4.91 3, 4
14 PP22-09 B231671 62FLT/CWP26 UNKNOWN UNKNOWN W 105.91 105.91 4.91 3,4
14 PP22-09 B231671 63ARICWP26 UNKNOWN UNKNOWN W 105.91 105.91 4.91 3, 4.
18 DP22-06 IP2-S-000006 SOV1413-V1413 UNKNOWN UNKNOWN W 108.99 108.99 5.99 3
20 PP22-14 011D13784 INVERTER PA SCI 10 KVA INV, SVI2100/ W 110.21 110.21 5.21 2
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Inverter Loading from Operator Logs
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21 Inverter DC Input (A)j
1231/200312:34, 60!
12/311/200321:331 5O

10112064 13:31:;0
11112004 21;S3f, 5011

11=/004MIS sot

1/41-2004 8:21180

1/820b42S12:56 f01

111f120041189 5

1/11/2004 12:518 51So

1/1112004,20,8, 6i
1/11.20"4 :1402 51:

11112004 93 07 5
1/.1/2004 12088 51

1,1110004 1033 50,

1/4j2604 tool4 50!
1/l1 SM M 2. 3V

:22 nyortor i DC Input (A)
12/31/2003 12:351, 44i
121311200321:331 441

11112004 13:32 44i

111200o4 213:ok '4
M//004 12.10! 441
WH 1/204151 44

41/12004 12:20 44!
1/.. 1 2004 6300 44,

11/048'2:2 ' 44

11125004 94:14!
1ar/20104 033 431

+ 1/7412:00j 44j
117/004 23:28 44'
1/8/2004 12:57 4
1/812004 23:38, 44
I1It 02004308 44'
I1/11/2004 1:031 44

ill11/2004 20:59 ~ 4.~
1/124004:U5 44

Ili;" 0923'09I 4

111412004 10:28] 44,
11/1441004.22'5 .44,'

43a

23 Inverr +- Input (A)!
1231/20M 12:3 48'
12/3112003 21:33' 40

1/112004 13:31 481
11/11200421,37: 46!I+ 1/.. 2,:09 481

113.2004"0: 17 4,1
113204 121 48j
1 AM0W 2 3:0• 7 0114, W 0'= .21 . 01.1/41200422,161 48i

VOW20:04 21 8 ~ 486

1iN//04 .0:3 44

1/8/2004 23:12! 4G8

1/7/200 11059 480
1/112004 23:27 481
1/8/2004 12:68 41
1/8/2004 23.371 

0I1i0/2004 104" 4e,
1/.... 004 V .02. 401

11 1/2004:O ~ 46.
1/1I1/W2004 ... . .. 848
1/12404 9,14j 46j

-1/212 :004 46Q
1/13/20-412:81! ... 48m
1 /1L3/200423:89, :46l

1/1412004 221 1 4e

* 11412004 230M . ,

i4!Invorer' VC Input (A)
1124112003 12.34f 65
12131/2003 21:33' 85

/11200421:37120

1 ./204 12:09J5
V1/32004 0:11 58
1/3120412;201

114120048:22 65
11412004 2-2:16 65

1//204 ! 5
ilmo04 0:341 5
1/8120048.2315

1/81/2004.12:08j Si

1/8200 23:8W

1/10/204 3:0515
Il1 U2004 .11.031.

11!/2004200,& 55

III 212M0 93:08 63

1/14120041 6-
1/M14/2004 0:321 6
1/1,46200 :04 2"i/181}.<004.9:68 " 5

t1/16/2004 2:31 65

C)
C

p

til

dc,
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AP=I1WI~rLtMU Sodu1 -

EnrSys Inc.
P.O. Box 14145
Reacfng• PA 196124145
80058-3627 x 1680
Fax 610-208-1630
Enag: i.ribedaer Wnc.con
ýwww.eneiu'yinco0

July 8, 2004

Jan G; Reber
DMctor ofProducts

Bob Fletcher

Sr, Engin=-, •lectrical
AREVA
Framateme ANP, Tnc.
339924 Golf Lane -
Antioch, IL 60002

DearBob.

Refereace curve S-1027GN was created for and is applicable to tde GN23 battery series. This curva's
values represent the fully developed capacty of the vraxed cells. As noted in IEEE 450, the initial
capacity of stationary batt•es may be 90% of the rated capacity. As sch, the battery selection
calculations need to include an end of life facor of 90% for these curves to be used and eniqun that the load
will be canied initially. If Ihis guidance is followed, th fuily developed curves are applicable.

The short cirtrit current of a cell is a functio of the cell's design. The 1 mit curents to 1.75 and 1.50
for the GN series oflmtteries have been listed on Catalog cut sheet 51.52, which is no longer canied in ou-
public informuation, but is available for those involved with the nudear industry If you require those
values, please contact m= and I will have a copy forwarded to you.

If there are any f •ther questioms, feld fre to contact mB

shW=Iy

F Wof Wet.Stationazy.Pwducts
EherSysCoprtn

Cc: J. Gagge, S Weik, A Schwab, File 352
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s.e

300

40

300

200
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A
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F4O
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i~ooi07/07/04 15:46 FAX 610 2081630 SNERSYS

Calcium Flat Plate
Type--ý GN.

Nuclear Quaifedie

ffo Hihe 1-moufte Mites
0Lowest mainrnace~-lowest ~waWe loss,

lowesit rmaitenance camt
o "Side Lick- terminal post seai-%irtualy

eliminates serminni past corrosion. Whl~e snlowing
plt got--

o 20-year liIk expectmocy
o Fiat-plato commtr etoa-caciu alloy grids

o For &xotiag appfliomas where high ambiemt -,
temperutwes ame not probiable

o Optimum raio of plate surfea wa= to lkcblyt
Votmm for amiln peir'wumw In discamrg
of I-minute to 9-oM dwadona. Specif-ally suited
for danaming complca load profiles requiring
high initia and end currents

SPECIFCATIONS

PLATE DMISM30IM
14BQHr WIDTH THlobON8B8-

POSlTVE 17.3 W1439 mm~ 12.7 WM32 emm -.1IaT9 mm
NEGATIVE 17.3 h1J43 MMn 127 Wa~ Mtn 021 kiJSA mm

= y67P~vE OVE PLI&3.4 kIJO8 mm

-L3: -AM

mrFuw& m-fm Ta o o

POST1IW~ W6SazU'-Ib. m cop

OW m-mmom Smub -m
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07/07/04 15:46 FAX 610 2081630 ENERSYS Q0,2

Capacities-Dimensions -Weights
NON. __RAWMM•

MYPE P.C L.81•40th wIDH HEIGHT UNPACKED DOMMIC aLECTibLYTE oNLY Sas
CA. .1 PACMM .taSpU. GL C#%TA&OG

In mm in mI in mm Ife k9 bsI kg 0l4 k V gal SECTION

2G1.13 1140 - 445 2e 405• 21- F 19 I 54 IL9 45

2O,-15 1260 12 315 12o j.Sp..2 229 111 50 11.1 42

2GN17? 1500 5W 25 W7 -27 163 74 1". 62
-57.4

2GN-19 1800 620 281t 642 291 155 70 TS5
2G0,21 17100 .6 4.2 1.. -384 ý2 69r 5 29? M 30' 147 671' 147 56

Average Cell Performance Data*
(D.1charge RaS in AT ( ,C I E OC)
1215 SP. GIL ELECrROt.YTE AT M7 (25ClM tNCUJOINO CELL CONNECTORS

A-)

#L 1 4 1. Ii s"1 . 24[ 12 U 1 30 1-YP A&LIH. Hit. MR .NF kR. If 10.0L wc 1I

ITO 1.75 VPC Final" __

0N-13 1140 24.3 64 109 143 19 22S 270 368 420 35 780 922 "4M 203=

GNt1S 1260 1 2 57 69 11 157 4 215 248 2s 3W0: 4685 00 86. 110 1230 2300

GN- 7 1500 30.0 77 135 187 256 304: 365 480 S5o 710 950 12"3 18 80
SNI 4W 311 8 4 190 280 =3 4W, 525S 4PS- M8 1Q75. 1305 1MQ- 13

CN-21 1700 3w.8 B6 154- 213 300 360 430 565 570 M 1160 1500 19W0 40M

6*23 ¶800 31.9 89 160 225 325 385 460 605 M 925 1240 1625 2100 4430

To 1.81 VPC Final
GN-13 1140 103 136 186 212 M5 31.5 370 485 8410 719 81?

112 140 200 231 270 350 40002

01.17 1800 129 175 240 2B4 335 430 505 62 805 96M 1290a•-• ,__ _, _ __ __•"• • I __ ,__

GN-2 1.' 147 203 20 3 M1605 745 960 1170 1425

GN-23 1800 156 , 214 ,303: 3680 421 W 0 - 890 1905 t 128 1515

AuM-n vM-i I~ rsMPVMU 108 d toe iaft OWRQ k~d vaopy i~be a ikmWAM d 9M1 d elm veas Mo MM 45a

Accessoqnes. CA _ _ O==- = =CW

fn (p 040r PMUO zT717 For RaCkS. cmat e locW sales o -.

1-20 - - 6023'YMIA Has aI95gdd I tsJMeTa
1-240 88 ~

ICELL LSTM- 0EVICESW*3 dLis 1020-.
GNlwl ovwj 23 84974

P1AM ARIM ON (&-Avfd Wai Each Cell647.
G#& 13 blru 23

tnl~ftdr d w4h 12 at a=-etl 83437

Note:
ANl inW-Wk irf-. iegw-StM en4d-We-ned
L'Alm'..¢aW bak6-W inrW-..,'w*,,,'

pinin are medo -85b aOtit bon".
Aca@svs-itl wa~w-rs4 cwmnecwos am no

ReA. .lam

Ccqxpaw COW M~0 a"t 14145
PAMMSPA ¶96124145e0.eS15 -

FAX 8IG6&l m

Saient PR.bw0 Oftw 2"14414M8rn .i -

Worn ~ W414 ingse~k M1A149
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Attachment X

September 18, 2003 Letter from Richard Milici (IP2) to Jim
Hausser (FANP)

.-. .. ..... .. .. . ........ ...
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C -EnteWg Enterg Niicle Hortheast
Indan Point Energy Center. Unrt 2
I Park Place
Peekskill. NY 1056c:

September 18, 20,03

Mr. Jim Haussei
Framatome ANP
106.Bayiew Lane
Grayslake, IL 60030

Subject: D81 CLC-2-3 1.25VM Load Study Open Item Resolution

Dear Mr. Hausser,

Please find et.closed ip.pit to support resolution of the foll1wing:open items identified btrhei'"
associated Comp. ID as provided in your open item listing:

5, 13,29,38, 39, 46. 98, 133, 134, 179. 184 (YQ-948)

Also. For the, following items Enterwy would like to use the following equipment for determining
load and voltage requirements:

All Indicating Lights (35, 53, 67, 68, and 113) Assume 4 Watts per Westinghouse type EZC
Mmalite Typical

All Control Relays (42) Westinghouse Type BFD or NBFD Relays

All Timers 49, 51. and 61 Agastat 7000 Series

Ric. Cý.l ilici
SR. Electrical Engineer

enclosures
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ATTACHMENT 9.1 DESIGN INPUT RECORD
ATT'ACHMENT 9.1 DESIGN INPUT RECORD

Sheet lof I

Design Input Revision 00 Page 1 of 5
DESIGN INPUT RECORD

Document Type: calculation

Document Number: FEX-00204 Document Revision: 00

Problem Summary: (Attach additional sheets as required)

The calculation will review electrical components, determine load profiles for Battery 22, and analyze DC
system performance. (IP-2)

Design Oblertive: (Attach additional sheets as reauired.

Analyze battery sizing, device voltages, short circuit levels, battery charger sizing and overvoltage
conditions.

Discipline Review:

Contributing Disciplines

Prepared By Reviewed By: Prepared By Reviewed By:

OlMechanical OElectrical

01 & C OCIcvl(Structural

-CEngineering,Programs -

Outside Design Organization Project Engineer (PrintJSign!Date)

The contributing discipline engineer shall provide his/her name beside the appropriate block..

Lead nMscipline Electrical •

Prepared by: (PrinUSign) H A Robinso I
Engineering Supervisor J Raffaele Date
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ATTACHMENT 9.2 DESIGN INPUT REcoRo CONTINUATION SHEET

Sheet lot I

Design Input Revision 00 Page 2 " of 5

The foliowing design input items correspond to the design'requirements specified in Attachment 9.3:
Reference No. Input Source..
1 DC Power Panel 22 (Ckt-14) 1. Walkdown data

Loading for PA System Static 2. SOMS - DSR-07 operator log
Inverter shall be 26 amps, readings for PA inverter output
132VDC, based on walkdown for 2001, 2002 & 2004.
information and engineering (log charts attached) -
judgment on operator log
readings.
- walkdown - 24amps, 132VDC.
- Ops log - 2amps additional.

(some readings from '03 and '04
are not valid as inverter was
bypassed (WO IP2-03-07188))
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DSR 07 U2 CONVENTIONAL , PA System static Inverter Output (Amps)
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Attachment Z

Miscellaneous Vendor Documentation
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ROSS Series 27 Poppet Valves for Line Mounting
Valves in this Series are available with single or double solenoid
pilots or an air head for remote pressure control. Valve elements
have end-guided stainless steel stems. Flush flexible manual
override buttons are standard on solenoid models. Solenoid
models listed in this catalog use an internal pilot supply. They
are, however, easily field-oonverlible for use with an external
pilot supply. Models forextemal pilotsupply may also beordered
ftom ROSS.

To provide special control functions; most models are also
available with the following LOGICAMR adaptors.

Timed Sequence Adaptor:. Allows the aptuation and/or de-
actuation of ava[Vtobedelayed up to3O s4e6cds for.22 valves.
andupto3secondslor8/2andV2 valves. Foriongerdelaystee
=Q" adaptor below.

"PBS Adaptor: Increases the actuaking force on the valve
piston. Useful with low pilot pressure.

Air Index Adaptor:. Allows a single control valve to function as
an Impulse controlled, detented valve. Successive morhentary
signals from the same source actuate and de-actuate the valve.

"Q* Adaptor For use in conjunction with te timed sequence
adaptor to extend the delay interval up to 60 seconds. The 'Q.

adaptor also provides quicker response to actuating and de-
actuating signals.

3=2 Valve with
Single Solenoid Pilot

4/2 Valve with
Double Solenoid Pilotp•

Series 27 Valve Bodies

2=2 Normally Closed 212 Normally Open

V2 Normlly Cl==d 312 Normally Open 4/2

Calculation FEX-00204-00
Rev. 0
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Series 27 Single Solenoid Pilot Inline Valves

?2/2 Valves Port
Size
1/4
318
1/2.

Valve Model Numbers
- Normally Normally

Closed Open

277182001 2772132001
2771B3001 277283001
2-7,1134011O 2772W- 1

Average Cý
N.C. N.O.
2.3 2.3
3.8 3.3.
4.0 345

Weight
lb.5.)

2.5(1.1)

3/2 Valves

1a21 , ý771 0 277 24 001 7.7- 6.5
314 277n. g& 0;1i7 51 9.0 7.3 3.3(1.5)
1 .7 i +" 27 I1 9.0 7.9

1-1/4 2M717001 7 29 20 7.0(32)

1-1/2 :47,7198001 22801 49 49
2 2771901 22901 57 57 15.5 (EM9)

2-12 27710f11•2l1 64. 72

Port. " Noi•iaj No lty: Average.C, WeightInOut 'E, . Clos•d .,.pen N:C. Lo. lb. (kg).

114. 1/M F773~ 2k7f482001 !2.8 2.6
3V8 1/ý2 277453001 - 4.0 3.0 2.5(1.1)112 1-1 274 78 3.0 3.0

1/2 1 2778800 277484001 7.8 72
3/4 1 277856001 277495001 9.4 7.2 3.3(1.5)
1 1 2773O911 2774601 1 10 7.2
1 1-1/2 W 77 - 2774138001 29 21

1-1/4 1-1/2 2277487001 31 22 7.0(3
1-1/2 1-1/2 277388011 277480011 33 21
1-1/2 2-1/2 277358001 2774B8001 59 58

2 2-1/2 277389001 2774139001 70 60 18.5(7.4)
2-1/2 2-1/2 277389011 2774B9011 71 55

Port Sizes Valve.Model Weight
In-Out E)aUst Nuibe-. Average C, lb. (kg)

1/4 1/2 277#8201 2.5
3/8 1/2 277O8801 3.6 3.0(1.4)
1/2 1/2 2778411 3.7
1/2 1 27768401 6.9
3/4 1 2776B5013 8.2 5.3 (2.4)
1 1 27•71,1 8.9
1 1-1/2 277688001 23

1-1/4 1U1/2 277887001 24 11.3 (5.1)
1-I12 17UI2 277658011 25

Normally Closed

Normally Open

2

Normally Closed

31~

Normally Open

23 1

4 2

412 Valves

S IMPORTANT NOThPease mad cme•iy and Momughly
all of &be CAUTONS. I

OVERALL IM 4 f )es (nan)
r

Port Size A a C D
1/4 3.6 6-9 3.1 7.1

to 112 (9)(175) (79) (181)
1/ 4.6 7.6 3.1 7.9
to 1 (116) (193) (79) (201)

1 6.6 10.3 4.1 10.3
to 1-1/2 (168) (283) (104) (263)

1-1/2 8.6 11.8 5.1 12.3
to Z-1re (213) -(am) (1=30 (313)

E F a H
3.1 3.9 7.5 319
(79) (99) (191) (99)
3.6 4.6 9.5 5.3
(91) (117) (241) (134)
4.8 6.5 10.8 8.3

(123) (165) (274) (211).
6.3 - - -

(151) -- -- --

STANDARDSPECIFICATIONS: Forvalves on this page.
Solenoids: AC or DC power.
Power Consumption: 87 VA Inrush, 30 VA holding on
50or60Hz: 14 watts on DO.
Ambient Temperature: 400 to 120°F (40 to 50

0
C).

Media Temperature: 40° to 1750F (46 to 80WC).
,V,., ... ,fl,,*,.'+',, ,V•: i,&a^'a al. 5 V.V~l m, s..n'o n • ,S, .;dc, ..

Inlet Pressure:
1/4 to 1-1/2 Port Sizes: 15 to 150 psig (1 to 10 bar).
1-1/2 to 2-112 Port Sizes: 30 to 150 pslg (2 to 10 bar).
Pilot Pressure: When external supply Is used, pressure
must be equal to or greater than inlet pressure.
Threads: Model numbers above specify NPT pressure
port threads.

I
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Series 27 Double Solenoid Pilot Inline Valves

4/2 Valves Port Sizes Valve Model
In-Out

1/4
3/8
im2
112
3/4

1-1/4
1-1).

Exhaust
1V2
1V2
I/2

I7v

14

Numbers
277682003
2776133003
27768413
2t764003

2776%8013

276837003
2776080i$

Average C,
2.5
3.6
3.7
6.9
P.2
8.9
23.
24

Weight
lb. (kg)

4.0(1.8)

6.3(2.8).

12.3(5.5)

GV`EAIL .DIMENfS"$OEnS ices(
Portlz ATo
114 to M 93. (;29) 3.9(99) 709Y 21)
1/2.to 1 9.4(239) 56;4(134) 9.7.(24)

1 to 1-1t2 9.4(239) 8.2(208) 118(295"

IMPORTANT NOTE.
Please read carefully and thoughty -

all of the CAUTIONS.

A>

Indicator Light Kit

STANDARD SPECIFICATIONS: For valves on this
paGe.

eltolcis: AC-or PC power.
P obýe6 sifn: Each soleod; 190 VA inrush,
40 VA holding ori 6br 60 Hz; 20 watts on DC.
I(dcator Llgm0 In, each solenoid housing.
Amibedrtt-emprature.- 40- to 12 0-F (40 to 50-C).
Med a Temperature: 400 to 175-F t4- to 80-C).
Flow Media: Filtered air. S micron recommended.
Inlet Pressure: 15 to 150 psig (1 to 10 bar).
Pilot Pirestrre If external supply Is Used, pressures
must be equal to or greater than Inist pressure.
Threads: Model numbers above Specify NPT pressure
port threads.

Man al Override Kits
Rush flexiblemanual overrides are standard on single
solenoid models in Series 16 and Series 27. Double
solenoid models In Series 21 and 27 have flush metal-
button overrides. Both types are non-lockIng.

Each of the buttons In the override kits below is made of
metal and Is sprfing-retumed. The locking type button,
however, can be kept In the actuated position by turning
the slot in the top of the button with a screwdriver.

Order by the kit numbers shown below.Z FLUSH BUTT'ON
Lockdng type .......... Kit 792K87
Non-4odng .ype ....... Kit 790K87

An indicator light extends through the solenoid or piiot
cover and is illuminated when the solenoid Is energized.
Such lights are standard ow doble WOkelirj v•ives if,
Series 21 and 27.

An Indicator light is available in kit form for single solenoid
models in Series 16, Series 21 (type 0 only), and Series
27. Order kit number 862K87 and specify the voltage of
the solenoid.

EXTENDED BUTTON WITH
PALM ACTUATOR
Non-locking type
Kit 9841,87 t---

EXTENDED BUTTON
Non-lacirmo tyrpe
Kit 791 K87

M
CMopyiggM 2003 ROSS CONTRC Calculation FEX-00204-00 R&, 10Wo
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** Ta'30tld 1'i1O- **~

HOWOMSOCO46a MAR
62 WASMNOTON BLVD.
Pirrsaua.O ?A~ 020d
(412) 6&16.270
.. •I4to 77. 1172
rAX 412-65-2o60 7

Decembe~r.5,2003,--

Mr. Rich Milici
Entergy Nuclear NE

,.O. 215
Broadvay and BleakkyJr

De= Rich,

Per our conversation, bere is part of Test Stc T346365 Wtch relates to the "inknax values ofyour
DH Bremke•s Close & Trip CoiL-

Close Trip
Nominal .. N MA Dl end NME XMAI
Voltage Min. MaX Mix Max. Min. Max.

d-c.

12 - - - 7'' 15
24 - - ..14 30.
48 24- 29 52 - 36 .52 28 60

125 62- 7S 130 90 130 70 140
250 124-150 260 180 260 140 280

Engineering Manager

Calculation FEX-00204-O0
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A1

ANNUNCIATOR L[1T1®LM ] ®0LrLr&®V
Annunciators are subject to the same considerations associated with othler electrical equipment regard-
ing (1) Environment, (2) Power Supply, (3) .hysic Motuutin and (4) .Fbzction. T.4 last of tlsse
has been discussed in the precedz pages, an t.i tollowing Pe tin ................ otiw."

o Environment includdi proturesza -it and

a. Atmospheric pressures normally found anywhere -u
ciator operation, Special pressure chamber or high IfyiuM
given further consideration.

b. Satisfactory ambient temperatures include the ran'th
consideration should be given to internal annunciator c4bint lwich:
normally should not exceed 165' F. Observing the abovembi tlusl
not be exceeded except in cases where a majority of the abln points are
normal for long periods of time.

Larger annunciator cabinets can easily have over. 1000 wattS to dissipate due to.
lamps alone when many points are off-normal. Therefore, provision should be made
for disconnecting the annunciator fro~m its power supply during plant shutdown
periods and during start-up periods.

a. While plug-in relays, the only moving and operating components, are hermetically
sealed, all terminals, wiring, insulation and the like should be protected from
excess moisture (weather exposure, splashing water, etc.) and corrosive atmos-
pheres. Special enclosures for this purpose are shown on Pages 37-39.

d. Ambient lighting levels higher than 80 footcandles reduce the effectiveness of back- .
lighted nameplates even where clear lamps and white nameplates are used in the
annunciator. Colored lamps and nameplates lose some effect in ambient levels
over 60 footcandles. Colored bullseyes are still less contrasting in high lighting
ambients.

•- o Standard power supplies are 120 volts 60 cycle AC and 125 volts DC. Other voltages
may be accommodated on special order. Commercial fluctuations in voltage of 10% are,
acceptable. Low energy transients even in excess of 1000 volts will not harm the
annunciator nor cause it to malfunction.

0 Plug-ins and the overall annunciator will operate in any position. Conventional appli-
cations involve panel mounting. Shock loads, up to 5Gs, applied to the panel will not
injure the annunciato,. Special shock- orunAo•-• extends this range.

•Oa Incandescent lamos as used in annuncia-

X-00204-00
Rev. 0

tachment Z
?age 6 of 12

A .

19!W.

tor equipment have filament failure rates
generally illustrated by the Maxwellian
curve in which a few fail very early in
their service history, some carry on al-
most indefinitely, and the majority attain
a so-called average life, generally indica-
ted as rated life. The value of applied
voltage significantly influences this aver-
age life as shown in the chart.

NOMINAL 120 VOLT SYSTEM

356. 3 Watt Clear LIaM 6S6, 6 Watt Clear LImo

A~prOo. Approx.

Voltafii Life Light Outpirl Voltaff Lite Light Ovtout

140 120 thrs. 125% of rated 140 600 brs. 130% of rated

130 3000 hr. 100% of rated 130 1500 hrt. 100% of rated
120 90 krtz. 75%oftrted 120 4500rNhn. 75%oftrted

/1O j20000brJ. 55% of rated 110 12050 htto. h % of rated



<Me1

ANNUNCIATOR 111 .1/N

Ptt 7ý7

Flashers, All Models

Auxiliary Relays
(Model ACS-X1)

Backlighted Nameplates
:'" 21/6 x 2341

1'x 1½'

Bullseye Lamps

Pushbuttons

I
C.

*1

Models SI-1O, S1-41 120 AC - -- 6.0 amps
125 DC - . .. . . 2.0 amps

Model SI-11 120 AC - - - 20.0 amps
125 DC - - 10.0 amps

Models 51-PB. 51-P541 120 AC - - -- 6.0 amps'
Models ACS-PB, ACS-PS41 125 DC - - 2.0 amps

Horn
Model HSA 120 AC 0 20.0 VA 0 -
Model HSO 125 DC 0 13.0 Watts 0 -

*AIl contact ratings are for non-inductive loads at 120/60 for AC applications and at 125 volts for DC.
applications.

*The number of lamps handled by one flasher is a function of this rating and lamp wattage. Con-
sider total wattage of maximum number of lamps flashing at any one time. Where lamp ioad ex-
ceeds flasher contact rating, an auxiliary flasher relay is required, not an additional flasher..

in most ¢aqes, pug,-in rmlay: are dO!ignsd for use on e•th•r 50 of 60 cycles. Nameolates so desig-"
nate, for example 120/50C60. Flashers must be ordered for exact frequency however.

9 Calculation FEX-00204-00
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&TYPICAL ANNUNCIATOR DIAGRAMS

To further illustrate annunciator operation, Calculation FEX-00204-00
representative Schematic and General Electrical Rev. 0
and Field Wiring Diagrams are shown below. Attachment Z

Series 10, MODEL 11 Sequence AF with Plug-In Model ACS-8 Page 8ofl2
Tot.

SCHEMATIC

DIAGRAtM

C.. t.:.
r.

t

,. rtsf

€.-•,I •.,-,•r --J 4l.+ .• ---.. " Nl *-- --+• + -

czL24 Jc r- .Sd~ MC 'J

f- '' *~d tC. ' --,

-pa.:,.,.. . .-..,.. i i ll'"*" f~ l it.' 14-4CC sCCS
- ~ ~ ~ . 6j .• ~ ~ •)),,)lmtm mt••m) e•"

SEQUENCE CHART

.... t D•1a ,.CLD , ,,j,., ". 1 -" "<"

-mll ~. - Iftlr+l CDI IMIII) Dl
iS.+im~+ I sSI I C MDMCCl1

.. iuL5,14.* S I I1U I- I C CCEC11 I Mt.ill~
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THE HEART.
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ANNUNCIATOR .. the Plug-In Relay

Modular plug-in relay assemblies are a principal
?:: feature of PANALARM Annunciators, contribu- \

ting importantly to their utility and quality. Coil 1ý1
and contact combinations, many ingeniously
suited to Annunciator functions, are packaged to i. b
insure long life while facilitating quick replace- .
ment should failure occur. Workmanship, inspec-
tion and continuous testing throughout the manu-
facturing process are of the highest order. Engi-

:. neering specifications are the basis for controlling
these manufacturing phases, resulting in a uniformly high quality
product. Some of the PANALARM specifications follow; these
apply to regular alarm point plug-in assemblies.

~A~j~qI

I. COMPONENTS
A. Relays

1. COILS
a. Insulation... Class B.
b. Temperature rise ... 351 C. maximum at rated

voltage when totally enclosed and non-ventilated.
c, Resistance Tolerance - 5% of nominal.
d. Power requirement, average 1.7 watts per relay.

(Note that two relays are generally mounted in one
assembly to serve one alarm point so the total
power per point is 3.4 watts.)

2. CONTACTS
a. Material... silver and silver alloys.
b. Rating

1) 2 amperes continuous current.
2) 8 amperes inrush.
3) Make or break 2 amperes.non-inductive AC at

design voltage.
4) Make or break 65 watts non-inductive DC atdesmgn voltage.

5) Contact resistance, average 0.05 ohms,

3. OPERATING CHARACTERISTICS
a. Pull-in voltage, maximum. 75% of design voltage.
b. Drop-out voltage, maximum, 65% ofdesign voltage.
c. Operating life 1,000,000 cycles minimum.
c. duty rating: Continuous.
e. Will operate in any position.

0. Connecting Wire... High temperature Teflon Insulation.

Gauge consistent with circuit current ratings.

C. Enclosure, Header, Hardware, etc. to general Inspection
specifications and to military specifleations where
practical.

II. PACKAGING-
A. Assembled and wired observing appropriate clearanceS.
B. Enclosed In sturdy metal container.
C. Oven-processed to drive off any possible residual vole-

tiles and moisture.
0. Purged with inert gas (Dry nitrogen).
C. Hermetically sealed-inert gas atmosphere.

" I _ý -1 4

III. TESTING
100% at Several Stages of Manufacture
Including Final.
A. Contact pressure.
B. Fonctional.
C. Electrical Breakdown ... 1500 volt$ RMS for one minute.

f gt-.
to'j,.? r



* The "Engineer's Annunciator" 0 Magna-Plac nameplates standard

* Electrical and mechanical design flexibility • Requires less panel space

MODEL 11
With Magna-Plac nameplates, M56-W. providing 10
sq. in. of engraving area per plate. Also available in
totally enclosed version. See Page 38.

C C

With special nameplates, A56.W, providing. 6.2 N..in.

of engraving area per plate. Note that pushbuttons
fit the alarm positions of De-Line. These also can be
mounted separately.

box plugs into the relay assembly, which, in
turn, plugs into the chassis at rear of cabinet.

The entire assembly is held in place by a
single thumb screw. This De-Line plug-in and
single fastener arrangement provides the fastest

"changeout" possible., .

As with all De-Line annunciators, modular con-
struction permits either side-by-side or stacked

* mounting, as well as convenient additions to the
system. The tuw Model 1123 cabinets illustra-
ted have the appearance of a single annunciator.

De-Linemodular construction provides further
benefits in economy and flexibility. The light

SEE

_ _ _ _ FULLTERMINAL
IIIII ACCESS

Rear cover is removable, giving full access to terminals. Note that the term-
inals for each alarm point plug-in assembly are immediately behind that
assembly and in line with the corresponding light box to make circuit check-
ing convenient. Knock outs are furnished in each side and in the top of the
terminal compartment.

Sturdy, removable, adjustable mounting clamps eliminate the require-
ment for holes in panel. Panel thicknesses up to A ' are accommodated by

. I .t _t . -_

UNDERWRITERS

LISTED e
Calculation FEX-00204-00O
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.... .Mode-Ir Annunciator ' •i
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k- 4 11'
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MODEL BCS-M LIGHT BOX Page II of 12
Two lamps connected in parallel for maximum
operating safety -6 watts each.

Lamp bulb change is simplified as only one-alatmn. -

point is disturbed due to individual door"-
construction.

a

DE-LINE FLEXIBILITY

INTEGRAL FLASHER
Flasher and pushbutton may oc-

cupy the same alarm space by
using Model ACS-8 plug-in relay
assemblies for Sequence AO or
AF. Model ACS-PB pushbutton

accomplishes SILENCE
,SHER only, in which case a sepa-

rately mounted test push-
button, Model SI-10,
should be specified. Model

10i_ ]ACS-PB41 pushbut-
ton features duplex SI-t"rs, tLEhNCE and TEST oper-

I ate, thL combEind g thoser-
functions with the flasher
in one alarm space..-

PLUG-IN POSITIONS CAN
ASSUME MANY FORMS. 0 *

Flasher coded red can
be mounted in one
alarm position asahown
(or a remote mounted -

flasher can be used). -777
Blank covers, upper

right, are used over Modei 1123 Ca•hw
spare positions.

Dual or high-low alarms (Plug-In Model
SC-10) from NModel 12 equipment may be
intermixed with Model ACS-8 and Model
ACS-124 plug-ins in Model 11 cabinets.

SILENCE TEST

DELN 0'*'*L IT0EA~t

The Model 11 is furnished with self-policing
(normally energized) plug-ins as standard for
most sequences. This provides for a signal-on-.
annunciator' circuit -fa•ljue. (No'-drain versions.
are available on special order.)

Another standard feature with most Model 11
sequences is their ability; to operate from either
Normally Open or Normally. Closed..troubleMcon-
tacts. Thus it is unnecessary to pre-determine the
exact number of each type when ordering.
Furthermore, any change or addition of an actu-

ating device such as a pressure or temperature
switch, after installation of the system, can be
handled with the standard plug-ins. Another
advantage of this N.O./N.C. plug-in is that only
one type of spare must be kept on hand to assure

continuity of service.

Notice in the following diagrams -and sequence
charts that many plug-in relay assemblies include
auxiliary contacts wired to terminals and ready
for use in operating secondary equipment such
as a remote annunciator, remote lamps, back-up
devices (e.g. emergency oil pump motor) and
others.

Full operational test, in which relays are actually
operated, is provided for in all standard sequences.

13



C

(

I

GENERAL ELECTRICAL AND FIELD WIRING DIAGRAM
(Patent Nos.- 2,709,249 &-2,813,2631
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SEQUENCE CHART
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EQUIPMENT, REQUIRED
One Model 11 Annunciator

" Model ACS-8 plug-in relays, one
for each active position

• One Model ACSF-1 integral flasher,
or one Model 50-Fl flasher with
remote mounting receptacle WB-2

" One Model 50-DMI dimmer (resistors if DC)

• One audible signal, horn or bell

" One pushbutton for SILENCE

Calculation FEX-00204-00
Rev. 0
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