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PART |  PHNO183

DIMENSTON R(100), A(Lh, k) X (4k),0(100)
COMMON A,X,R,0

READ 1, $1,52,53,54,55,56

READ 1, S7,58,S9

READ 1, AKSH,AKGAS,AKR, AKRP, AKL

READ 1, AKSTL,AKINS,AKSTAR,AKCOP ,AKROP
READ 1, FAREA,HEND,HGAP,HOUT ,HSINK,HSH
READ 1, U,V,W,AL,ALE,B,KS

READ 1, D,TINS,TP,RSHAFT ,RBRG
C1=6,/(3.14159%AKSH)

C2=52%%2-G ] %%2

R(1)=(C1/C2)*B+RSHAFT

C3=36./3.14159
R(2)=C3*TP/(AKGAS*B*S2) /12,0

R(3)=R(2)

R(2)=R(2)+(C1/B)*LOGF(S2/S1)
R(3)=R(3)+RBRG
R(4)=(2,*%C1/C2)*(B/2.+D/3.)
R(5)=(3.0%C3)/(S2*D*HSH)
R(5)=R(5)+(1.5*%C1*LOGF(S2/S1))/D
R(6)=D*C1/C2

R(7)=2.*R(5)

R(8)=R(6)/3.
R(8)=R(8)+(2.0*AL)/(3.14159*AKRP*C2)
CL=C 1*AKSH/AKR
R(9)=(3.*ClL/AL)*LOGF (S2/S1)
R(10)=(C3/(S3*HGAP*AL))*6,
R(10)=R(10)+(3,*CL/AL)*LOGF (S3/52)

CA-1
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PART 1 PAGE 2
C5=83%%2-52%%2

RRRRR=AL*(C4/C5)*AKR/AKROP
R{11)=RRRRR
R(12)=RRRRR*C5/C2*2,/3,*(AKROP/AKRP)
R(13)=R(9)

R(14)=R(12)

R(15)=R(11)

R(16)=R(13)

R(17)=R(8).

R(18)=R(7)

R(19)=R(6)

R(20)=R(5)

R(21)=R (k)

R(22)=R(2)

R(23)=R(1)

R(24)=R(3)

R(26)=R(10)

R(25)=R(10)
R(27)=6,*C3/(SW+AL*HGAP)
CO=CU*AKR/AKL
R(27)=R(27)+(3.%*C6/AL)*LOGF ((S8+S4) /(2.*SkL))
R(28)=R(27)

R(29)=R(27)

R(30)=18,*(S9-Sk)
R(30)=R(30)/(AKL*AL*W)

AKS=KS

R(30)=R (30) /AKS

R(31)=R(30)

R(32)=R(30)

CA-2



C7=(18,/AKL)*(55-58)
R(33)=C7/(AL*W*AKS)

R(35)=R(33)

R(37)=R(33)

C8=18./(AKS*U*AL)
R(3U4)=V/AKSTAR+2.*T I NS/AKINS
R(34)=CO*R(34L)

CC=2.%S8/(S8+Sk)
CCC=18./AKL*AL*3, 14159
R(34)=R(3L)+CCC*LOGF(CC)
R(36)=R(3L)

R(38)=R(34)

CC=(S5+59)/(2,%*S9)
R(43)=V/AKSTAR+2 . *T I NS/AKINS
R(L3)=C8*R(L43)
R(43)=R(43)+CCC*LOGF (CC)
R(4uU)=R(43)

R{45)=R(43)

R(40) =k, *AL/ ( AKCOP*U*V*AKS*F AREA)
R(L41)=R(L0D)
CI=(S7**2-S6%*2) %3, 14153*F AREA*AKCOP
R(39)=3;*ALE/C9+O.5*R(hO)
R(42)=R(39)
R(46)=14h;/(3;1&159*56*ALE*HEND)
R(47)=R(L6)

R(55)=R(46)

R(56)=R(46)

R(53)=(S6/S7)*R(46)

R(54)=R(53)
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R(61)=R(53)

R(62)=R(53)

R(50)=6,*ALE/CY

R(76)=R(50)

C10=1,+0.5%S7/S6
Cl=12./(3. 14159 AKSTAR*ALE)
R(48)=C11*LOGF(C10)
R(49)=R(48)

R(57)=R(48)

R(58)=R(48)
C12=2,%57/(S7+S6)
R(51)=C11*LOGF(C12)
R(52)=R(51)

R(59)=R(51)

R(60)=R(51)
C13=(2.%S5)/(S5+59)
Clh=18./(3.14159%AKL*AL)
R(63)=C14*L0GF (C13)
R(64)=R(63)

R(65)=R(63)
R(66)=216;/(3.lh159*SS*AL*HOUT)
R(67)=R(66)

R(68)=R(66)
R(69)=R(66)*(1,+HOUT /HS I NK)
R(70)=R(69)

R(71)=R(69)

R(72) =k, *AL/ ( AKSTL*W*V*AKS)
R(73)=R(72)

R(74)=k, 0*AL/(AKSTL*AKS*(S5-59))
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10
20

R(74)=R(74) / (U+W)
R(75)=R(74)

C15=18, /(V*AL*AKS)
R(77)=U/AKSTAR+T INS/AKINS+0, 5%\ /AKSTL
R(77)=C15*R(77)
R(78)=R(77)

R(79)=R(77)

IF (SENSE SWITCH 1) 10,20
PUNCH 2, (R(1),1=1,79)
STOP

FORMAT (6E10.3,15)

FORMAT (6E10,3)

END

CA-5
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PART 2A CALCULATION UP TO A(17,18)
DIMENSION R(100),A(k4L,4k4),B(4k4,1),Q(100)
COMMON A,B,R,Q

COMMON NR,NQ,BR,BL,BC,TSTAR
COMMON TIN,T52,T53,T5k4,T55

COMMON T6L,T65,T66,W1,W2,C

COMMON BBR,BBL,BBC

READ 100, HR,NQ,BR,BL,BC,TSTAR
READ 101, (Q(1),!=1,NQ)

READ 101, TIN,T52,T53,T54,755

READ 101, T6k4,T65,T66

READ 101, W1,W2,C

I'F (SENSE SWITCH 1 ) 40,45

READ 101, (R(1),!=1,NR)

N=Lk

DO 2 I=1,N

DO 2 J=1,N

A(1,J)=0.0

DO 3 J=1,N

B(J,1)=0.0

CALCULATION OF A(1,J), COEFFICIENTS WHICH
ARE NON ZERO

BBR=1.—-BR*TSTAR

BBL=1,-BL*TSTAR

BBC=1,-BC*TSTAR
A(1,1)=1,/R(2)+1,./R(3)
A(1,2)=-1,/R(2)
B(1,1)=0(1)+T53/R(3)

A(2,1)=A(1,2)

CA-6
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A(2,2)=1./R(1)+1./R(2)+1./R(L)
A(2,3)==1./R(k)

B(2,1)=T52/R(1)

A(3,2)=A(2,3)
A(3,3)=1,0/R(4)+1.0/R(5)+1,0/R(6)
A(3,4)==1./R(6)

A(3,43)==1,0/R(5)

B(3,1)=Q(Lk)

A(L,3)=A(3,4)
A(L,L)=1,/R(6)+1./R(7)+1./R(8)
A(l,5)==1,/R(8)

A(l,bl)=—1,0/R(7)

B(4,1)=0(6)

A(5,4)=A(k,5)
A(5,5)=1./R(8)+1./R(9)+1./R(12)
A(5,6)==1./R(9)

A(5,7)==1,./R(12)

B(5,1)= Q(7)

A(6,5)=A(5,6) A
A(6,6)=1,0/R(9)+1./R(10)+1./R(11)-BR*Q(8)
IF (A(6,6)) 99,99,6
A(6,8)=—1./R(11)
A(6,15)==1,/R(10)

B(6,1)=BBR*0(8)

A(7,5)==1./R(12)
A(7,7)=1./R(12)+1,0/R(13)+1./R(1L)
A(7,8)==1./R(13)
A(7,10)=—1,/R(1L)

B(7,1) = Q(9)
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A(8,6)==1./R(11)
A(8,7)=A(7,8)

PART 2A PAGE 3

A(B,8)=1./R(11)+1,./R(13)+1./R(15)+1, /R(26)-BR*Q(10)

IF (A(8,8)) 98,98,8
A(8,9)==1,/R(15)

A(8,16)=—1,/R(26)

B(8, 1)=BBR*Q(10)

A(9,8)=-1./R(15)
A(9,9)=1,/R(25)+1,/R(15)+1,/R(16)=BR*Q(11)
IF (A(3,9)) 97,97,9
A(9,10)=-1,/R(16)

A(9,17)=-1,/R(25)

B(9,1)=BBR*Q(11)

A(10,7)=—=1,/R(1L)

A(10,9)=A(9,10) |
A(10,10)=1./R(14)+1,/R(16)+1,/R(17)
A(10,11)==1,/R(17)

B(10,1) = Q(12)

A(11,10)=A(10,11)
AC(11,11)=1,/R(17)+1./R(18)+1,0/R(19)
A(11,12)=—=1,/R(19)
A(11,41)=—-1,/R(18)

B(11,1)=Q(14)

A(12,11)==1,/R(19)
A(12,12)=1,0/R(19)+1,/R(20)+1,/R(21)
A(12,13)==1,/R(21)
A(12,42)==1,/R(20)

B(12,1)=Q(16)

A(13,12)=A(12,13)
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99

98

A(13,13)=1./R(21)+1,/R(22)+1,/R(23)
A(13,14)==1,/R(22)
B(13,1)=T54/R(23)
A(1L4,13)=A(13,14)

ACTE, 1) =1, /R(22)+1, /R(24)
B(14,1)=Q(18)+T55/R(24)
A(15,6)=A(6,15)
A(15,15)=W1*C+1./R(27)+1./R(10)
A(15,20)==1,/R(27)
A(15, 4l ) =—W1*C

8(15,1)=0(19)

A(16,8)=A(8,16)
A(16,15)=A(15,L4L4)
A(16,16)=W1*C+1,/R(28)+1./R(26)
A(16,19)==1,/R(28)
B(16,1)=0(20)

A(17,9)=A(9,17)
A(17,16)=A(16,15)
A(17,17)=W1*C+1.0/R(29)+1,/R(25)
A(17,18)=-1,/R(29)
B(17,1)=0(21)

STOP

PRINT 1000

LERR=6

PUNCH 1001, A(6,6),R(9),R(10),R(11),BR,Q(8)

GO TO 998
PRINT 1000
LERR=8

PART 2A PAGE 4

PUNCH 1001, A(8,8),R(11),R(13),R(15),R(26),BR,Q(10)
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—

97

998

100
101
1000
1001
1002

GO TO 998

PRINT 1000

LERR=9

PUNCH 1001, A(9,9),R(25),R(15),R(16),BR,Q(11)
GO TO 998

PUNCH 1002, LERR

SToP

FORMAT(215,4E10,3)

FORMAT (6E10,3)

FORMAT (194  UNSTABLE PROBLEM)
FORMAT (8E10,3)

FORMAT (10HO INDEX =13)

END

CA-10
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PART 2B CALCULATION UP TO A(28,43)
DIMENSION R(100),A(LL,44),B (44, 1),Q(100)
COMMON A,B,R,0Q

COMMON NR,NQ,BR,BL,BC,TSTAR

COMMON TIN,T52,T53,T54,T55

COMMON T6L,T65,T66,W1,W2,C

COMMON BBR,BBL,BBC
A(18,17)=A(17,18)
A(18,18)=1./R(29)+1./R(30)+1./R(34)
A(18,23)=-1./R(30)
A(18,20)=—1,/R(31)

B(18,1)=0(22)

A(19,16)=A(16,19)
A(19,19)=1,/R(28)+1./R(31)+1,/R(36)
A(19,22)==1,/R(31)
A(19,25)=—1,/R(36)

B(19,1)=0(23)

A(20,15)=~1,/R(27)
A(20,20)=1./R(27)+1./R(32)+1,/R(38)
A(20,21)=—1,/R(32)
A(20,26)=—1,/R(38)

B(20,1)=Q(24)

A(21,20)=A(20,21)

PART 2B PAGE 1

A(21,21)=1,/R(32)+1./R(37)+1./R(73)-BL*Q(25)+1./R(79)

IF (A(21,21)) 96,96,21
A(21,22)==1,/R(73)
A(21,26) = —-1,/R(79)
A(21,33)=—-1,/R(37)
8(21,1)=BBL*Q(25)
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24

25

A(22,19)=A(19,22) PART 2B PAGE 2
A(22,21)=A(21,22)

A(22,22)=1./R(BU)+1./R(35)+1./R(72)+1, /R(73)-BL*Q(26)+1. /R(78)
IF (A(22,22)) 95,95,22

A(22,23)=—-1./R(72)

A(22,25) = -1./R(78)

A(22,32)=-1,/R(35)

B(22,1)=BBL*0(26)

A(23,18)=A(18,23)

A(23,22)=A(22,23)
A(23,23)=1./R(72)+1./R(33)+1./R(30)~-BL*Q(27)+1./R(77)

A(23,2h) = ~1,/R(77)

A(23,31)==1,/R(33)

B(23,1)=BBL*0(27)

A(24,18)=A(18,24)

A(2h, 2L) =1, /R(H0)+1. /R(45)+1,/R(39) +1. /R(34)~BC*Q(28)+1./R(77)
A(24,23) = -1,/R(77)

IF(A(24,24)) 94,94 24

A(24,25)==1, /R(40)

A(24,30)==1./R(39)

A(2L,31)==1,/R(}45)

B(24,1)=BBC*0(28)

A(25,19)=A(19,25)

A(25,22) = -1,/R(78)

A(25,2h)=A(24,25)
A(25.25)=1./R(36)+l./R(40)+I.IR(41)+I./R(hh)-BC*Q(29)+I./R(78)
IF (A(25,25)) 93,93,25

A(25,26)==1,/R(41)

A(25,32)=—1,/R(Lk)
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B8(25,1)=BBC*0(29) PART 2B PAGE 3
A(26,20)=A(20,26)
A(26,21) = =1,/R(79)
A(26,25)=A(25,26)
A(26,26)=1,/R(38)+1./R(41)+1,./R(42)+1,/R(L43)-BC*Q(30)+1./R(79)
IF (A(26,26)) 92,92,26

26 A(26,27)==1,/R(42)
A(26,33)=-1./R(43)
B(26,1)=BBC*Q(30)
A(27,26)=A(26,27)
A(27,27)=1./R(50)+1,/R(42)-BC*Q(33)
Z=R(51)+R(53)
ZZ=R(46)+R (48)
A(27,27)=A(27,27)+1./2+1,/12
IF (A(27,27)) 91,91,27

27 A(27,28)=-1./R(50)
A(27,38)=-1,/7
A(27,4)=-1,/72
B(27,1)=BBC*Q(33)
A(28,27)=A(27,28)
Z=R(52)+R(54)
ZZ=R(47)+R(49)
A(28,28)=1,/R(50)+1,/7+1,/72Z-BC*Q(34)
IF (A(28,28)) 90,90,28

28 A(28,37)=-1./1
A(28,43)=-1,/7Z
B(28,1)=BRC*Q(34)
STOP

96 PRINT 1000
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95

ok

93

92

N

90

998

LERR=21
PUNCH 1001,
GO TO 998
PRINT 1000
LERR=22
PUNCH 1001,
GO TO 998
PRINT 1000
LERR=24
PUNCH 1001,
GO TO 998
PRINT 1000
LERR=25
PUNCH 1001,
G0 TO 998
PRINT 1000
LERR=26
PUNCH 1001,
GO TO 998
PRINT 1000
LERR=27
PUNCH 1001,
GO TO 998
PRINT 1000
LERR=28
PUNCH 1001,
GO TO 998
PUNCH 1002,
STOP

PART 2B PAGE 4

A(21,21),R(32),R(37),R(73),BL,0(25)

A(22,22),R(31),R(72),R(73),BL,0(26)

A(2h,2L) ,R(40) ,R(45),R(39),R(34),BC,Q(28)

A(25,25),R(36),R(40),R({L1),R(4L),BC,Q(29)

A(26,26) ,R(38) ,R(41),R(42),R(43),BC,Q(30)

A(27,27),7,2Z,R(50) ,R(42),BC,Q(33)

A(28,28),7,7Z,R(50),BC,Q(34)

LERR

CA-14



1000 FORMAT (1t9H UNSTABLE PROBLEM PART 2B PAGE 5
1001 FORMAT(BE10.3)

1002 FORMAT (10HO INDEX =13)

END

CA-15



29

30

PART 2C PAGE 1

PART 2C CALCULATION UP TO A(4l,Lbk)
DIMENSION R(100),A(Lk, 4b4),B(44,1),0(100)
COMMON A,B,R,0

COMMON NR,NQ,BR,BL,BC,TSTAR

COMMON TIN,T52,T53,T54,T55

COMMON T64,T65,T66,W1,W2,C

COMMON BBR,BBL,BBC

N=Lh

Z=R(55)+R(57)

ZZ=R(59)+R(61)
A(29,29)=1./R(76)+1,/7+1,/2Z~BC*Q(39)

IF (A(29,29)) 89,89,29

A(29,30)=-1,/R(76)

A(29,42)=-1,/2

A(29,39)=-1,/7Z

B(29,1)=BBC*Q(39)

A(30,2L4)=A(24,30)

A(30,29)=A(29,30)

Z=R(60)+R(62)

Z7=R(56)+R(58)
A(30,30)=1./R(39)+1,./R(76)+1./7+1,/2Z-BC*Q(L40)
I'F (A(30,30)) 88,88,30

A(30,41)==1,/7Z

A(30,40)=—-1,/7

B(30,1)=BBC*Q(40)

A(31,23)=A(23,31)

A(31,24)=A(24,31)

Z=R(63)+R(66)
A(31,31)=1./R(33)+1./R(45)+l./R{7#)+l./Z—BL*Q(#B)
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32

33

PART 2C PAGE 2

IF (A(31,31)) 87,87,31
A(31,32)==1,/R(74)
A(31,34)==1,/7
B(31,1)=BBL*Q(43)
A(32,22)=A(22,32)
A(32,25)=A(25,32)
A(32,31)=A(31,32)
Z=R(64)+R(67)

A(32,32)=1,/R(35)+1./R(LL)+1, /R(TL)+1,/R(75)+1,/7-BL*Q (kL)

IF (A(32,32)) 86,86,32
A(32,33)==1./R(75)
A(32,35)=-1./Z
B(32,1)=BBL*Q (L)
A(33,21)=A(21,33)
A(33,26)=A(26,33)
A(33,32)=A(32,33)

Z=R(65)+R(68)
A(33,33)=1./R(75)+1,/R(43)+1,/R(37)+1./Z-BL*Q(L5)
IF (A(33,33)) 85,85,33
A(33,36)=-1,/1
B(33,1)=BBL*Q(45)
A(34,33)=A(33,36)
A(34,36)=W2*C+1,/Z+1./R(71)
A(3L,38)=-W2%C
B(3k4,1)=T66/R(71)
A(35,32)=A(32,35)
A(35,35)=W2*C+1,/R(70)-A(32,35)
A(35,36)=-W2*C
B(35,1)=T65/R(70)
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A(36,31)=A(31,3k)
A(36,34)=W2%C+1./R(69)-A(31,3L4)
A(36,35)=-W2%C
B(36,1)=T6L/R(69)
A(37,27)=A(27,38)
A(37,37)=-W2*C
A(37,38)=W2*C-A(27,38)
A(38,28)=A(28,37)
A(38,37)=W2*C~-A(28,37)
B(38,1)=W2%C*TIN
A(39,30)=A(30,40)
A(39,34)==W2%*C
A(39,40)=-A(39,34)-A(39,30)
A(40,29)=A(29,39)
A(40,40)=A(39,34)
A(40,39)==A(40,40)-A(40,29)
A(L1,11)=A(11,41)
A(l1,17)=-W1*C
A(L1,30)=A(30,41)
A(LT,41)=—A(k1,11)=A(L1,17)=A(41,30)
A(L2,12)=A(12,42)
A(L2,29)=A(29,42)
A(L2,41)=A(41,17)
A(L2,42)=—A(42,41)-A(42,29)~A(L2,12)
A(43,3)=A(3,43)
A(L43,28)=A(28,43)
A(L3,43)==A(43,3)-A(28,43)+W1*C
B(L3,1)=W1*C*TIN
A(LL,b)=A(L, k)

CA-18
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A(Lb,27)=A(27,k41) PART 2C PAGE 4

A(LL 43)=—W1*C
A(hl Wb ) =—A(hh 43)=A(LL,27)=A(LL, L)
GO TO 999
89 PRINT 1000
LERR=29
PUNCH 1001, A(29,29),2,2Z,R(76),BC,Q(39)
GO TO 998
88 PRINT 1000
LERR=30
PUNCH 1001, A(30,30),2,2zZ,R(39),R(76),BC,Q(40)
GO TO 998
87 PRINT 1000
LERR=31
PUNCH 1001, A(31,31),Z,R(33),R(45),R(74),BL,Q(43)
GO TO 998
86 PRINT 1000
LERR=32 ,
PUNCH 1001, A(32,32),Z,R(35),R(44),R(74),R(75),BL,Q(LL)
GO TO 998
85 PRINT 1000
LERR=33
PUNCH 1001, A(33,33),Z,R(75),R(43),R(37),BL,Q(45)
998 PUNCH 1002, LERR
SToP
SET UP DATA FOR MATINVERSE
999 IF(SENSE SWITCH 1) 801,800
801 DO 802 I=1,N
802 PUNCH 101, (A(1,J),J=1,N)
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PUNCH 101, (B(J,1),J=1,N) PART 2C PAGE 5
800 STOP
101 FORMAT (6E10,3)
1000 FORMAT (49H UNSTABLE PROBLEM
1001 FORMAT(8E10,3)
1002 FORMAT (10HO INDEX =13)
END
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SUBROUT INE MATINV (A,N,B,M,DETER) PART 3 PAGE 1
THIS VERSION SOLVES SYSTEM OF EQUATIONS WiITHOUT
GETTING INVERSE OF A MATRIX
DIMENSION A(Ll,Lk) ,B(4b), IPTVO (Lh),PIVOT(Lb)
DETER =10
DO 20 J=1,N
20 1PIVO(J)=0
DO 550 I=1,N

SEARCH FOR PIVOT ELEMENT

AMAX=0,0
DO 105 J=1,N
IF (1P1VO(J)-1) 60,105,60
60 DO 100 K=1,N
tF (1PIVO(K) ~1) 80, 100, 600
80 IF (ABSF(AMAX)-ABSF (A(J,K))) 85,100,100
85 I1ROW=J
ICOLU =K
AMAX=A(J,K)
100 CONT!NUE
105 CONTINUE
IPIVO(ICOLU)=IPIVO(ICOLU)+1

INTERCHANGE ROWS TO PUT PIVOT ELEMENT ON DIAGONAL

IF (IROW=I1COLU) 140, 260, 140
140 DETER =-DETER
DO 200 L=1,N
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200

260

350

380

Loo

450

550
600

AMAX=A( IROW,L)
A(IROW,L)=A(1COLU,L)
A(1COLU,L)=AMAX
AMAX=B(IROW)
B(1ROW)=B(ICOLU)

B (1 COLU)=AMAX
P1VOT(1)=A(1COLU,!COLU)
DETER =DETER*PIVOT (1)

DIVIDE P!VYOT ROW BY PIVOT ELEMENT

A(1COLU, I1COLU)=1,0

DO 350 L=1,N
A(1COLU,L)=A(1COLU,L) /PIVOT (1)
B(1COLU)=B(1COLU)/PIVOT(1)

REDUCE HON=PIVOT ROWS

DO 550 Li=1,N
IF(L1-1COLU) 400, 550, 40O
AMAX=A(L1, 1COLU)

A(L1,1COLU) =0,0

DO 450 L=1,N
A(L1,L)=A(L1,L)=~A(1COLU,L)*AMAX
B(L1)=B(L1)=B(ICOLU)*AMAX
CONT I NUE

RETURN

END
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30

100
130
170

PART 111
DIMENS!ON  A(hl, ) B (4h)
COMMON A,B,R,0

NED=1

READ 100,

TF(SENSE S\iTci 1) 5,20
DO 10 I=1,N

READ 130, (A(1,J),J=1,N)
READ 130, (B(1),i=1,it)
CALL MATINY (A,N,B,HED,DET)
DO 30 I=1,N

PUNCH 170, 1,B(})

STOP

FORMAT(15)

FORMAT (6E10.3)

FORMAT ( 18H X(

END
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SALIENT POLE COMPUTER PESIGN (INPUT)
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Wisa) |+ FREQUENCY 22 0] ©. O [DEMAGNETIZATION FACTOR 10 |c, v
'%’ () P POLES [ Co (O |CROSS MAGNETIZING FACTOR 75) |cg
-3 (&) RPM |RPM Y4so o ol /2. (1.734 POLE HEAD WIDTH (76) | by,
1) Toh' |PHASE CURRENT 93 iyl 4.7 ¢ <> |POLE BODY wiDTH 76) |b,
©) PF |POWER FACTOR T~ J’Zc_ POLE HEAD HEIGHT (76) | bp
(%) | K. |ADJL FACTOR L 7 -zq POLE BODY HEIGHT 76) |hy X
(10) OPTIONAL LOAD POINT L5 = () |POLE BODY LENGTH o6y | Ke |
(%]
an |4 STATOR L.D. Z ) ¢ =2 ;) |POLE HEAD LENGTH o8 {A&n |«
L2 o STATOR 0.D. &G 2 & -7 / |POLE EMBRACE an e £
g (13) [  IGROSS CORE LENGTH 3 7', s |rOTOR DIAMETER Ma) |4, ~
« 114 [n, [NO. OF DUCTS OO0 " &7 |sTACKING FACTOR (ROTOR) e [k,
= + - 7T
©l0s) {b, [wiDTH OF DUCT C.o ¢y, & IMEIGHT OF ROTOR IRON (51 )
ARTTERIT STACKING FACTOR (STATOR) K223 /. 47 |POLE FACE LOSS FACTOR (187) |(xy)
v L[4
» - = 1 b
(19) WATTS/LB /< o] O.¢ WIDTH OF SLOT OPENING (135) lbpo |
200 |8 DENSITY y A o, HEIGHT OF SLOT OP ENING (135) [hbo
2n TYPE OF SLOT 2.0 (G 0> |DAMPER BAR DIA. OR WIDTH 136 | )
o
22) b, ISLOT OPENING NoyA £, |RECTANGULAR BAR THICKNESS (137) _|h b
(22) {h SLOT WIDTH TOP 0.0 0.0 RECTANGULAR SLOT WIDTH {(135) {bpy 5
(z2) |by O.0 (O NO. OF DAMPER BARS (138} |ny S
22) b, 0.0 €, () |PAMPER BARLENGTH 139y | Ly P
§ 22 |6,  [SLOT WIDTH /221 (. (> |DAMPER BAR PITCH (140) 17,
si@2)  jhe L0200 O, ()  IRESISTIVITY OF DAMP. BAR 2 200 |(141) |/%
§ (22) Ihy 34| (™ () |PAMPER BAR TEMP °cC (142) JX,°C
< T~
£1a2) fh2 O.00 | (& [NO.OF FIELD TURNS (1460) INp
le fng 0. 0 / 0,73 |MEAN LENGTH OF FLD. TURN aan [ R,
czt th,  IsLOT DEPTH ol T hh K¢ /|FLD. COND. DIA. OR WIDTH {148) 3
7 14 ut
(22) by ¢, 0 0.0 FLD. COND.THICKNESS (149) Ty
@& fhe 03 /50  |FLp. TemPINC°C (150)_{Xg° ¢
@2 Ja NO. OF SLOTS Qé_g & T« [RESISTIVITY OF FIELD COND - 20° l(is1) |}
(10} TYPE OF WDG. O /O NO LOAD SAT. (87)
) TYPE OF COIL 0 4 FRICTION & WINDAGE (183) J(F&W)
e ol
(30; Ins |CONDUCTORS/SLOT 2.~ | M =3& [roTor LaM. MTR'L (18) %
N =
K5a) |y SLOTS SPANNED /O 0 -2 % [STATOR LAM. MTR'L {CURVE) |(18) 3
2 e PARALLEL CIRCUITS 2 -
° § STRAND DIA. OR WIDTH p 0 7 &
§5 ' INst |STRANDS/CONDUCTOR y s
Z {a) |N%  [sTRAMDS/cONDUCTOR s
>
x il STATOR STRAND T'KNS ,/ZQ
St ldb  fom.oF PN 2 <
Slees ez lcoi ext. sTR. PORT 2 STATOR SLOY POLE
77 |hsr  JUNINS. STRD. HT. e DAMPER SLOT REMARKS
jaa: |7 JpisT. eTWN. CL OF sTO. 102
[w2.) PHASE BELT/ANGLE y.y7
ke M. fsvaTor stor skew 0.0
50) [x,oc kTATOR TEWP © C /5% p
(51 |yP, |RES'TVY STA. COND. e 20°C >
o 59 lomn [MINIMUM AIR GAP 02
S ksvo) lg,,.a, MAXIMUM AIR GAP U7 JoEsioNeR DATE

HEV




SUMMALL Y

OF Grsio CALCULATIONS -

G AL

ey

THT

o

FULE (GUTPUT)

OF POOR QUALITY

BRPRITR GEPIH FELOW 50 O ' 1 AP AREA ‘/b) - -
TJT)T?;_)—_—S_LO—I}THCH AIR GAP PERM (70()(/\0) 3
QD (T VN [sLor miTen 3 st op EFFECTIVE AIR GAP 69 (4 o) |
(42) (K ) SKEW FACTOR o FUND MAX OF FLD. Fi UX (1) (Cy) ’
[43) (k) DIST. FACTOR o« |z
(44) (K,)  |[PITCH FaCioR - POLE CONST. (73 (Cp ?
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L C (R AT No. UNBA.ANCE
7200 31§ L-N o 4. 21994  3.76
4800  32.6 L-N O 192 w195
. Y800 3.9 L-N o 374 v 408
' 7200  é0.4 L-N o 75 W o 7.5
48oo 33.4 L-N 33.¢6 2.36 oo 1.84
7200 . 30.7 L-N 37. 4 3.12 " _ 3.01
- 4800  62.9 L-N 32.6 3.4 " 3.84
7200 53.5 L-N 30.5 6.25 v 5.5
4800  31.9 L-N 67.2 .89 " 147
7200 30.7 L-N €3.0 3 ys " 2.71
4800 /0.8 L-L 3z2.2 0.49 " 0.57
J2oo  /0-3 L-L 3.7 l-33 w116

ORIGINAL PAGE m;
OF POOR QUALITY
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CHRONOUS GENERATOR

CONTENT

TEST DATA -~ A.C. SywN
ToHARMON 1 C

=

HARMONIC 3 5 7 q " 13 'S
CONDITION [L-L|t-N|L-L ] 1-N]L-L LN L-L N - N L N L-L | L-
RPM  LB0O

AMPS O load | 0 1.5/ .34 .34 .13/.13| o |.36] .oL OS5 - =10 |a
% PE -
RPM 1800
AMPSs 1.7 02 3.2 .22 .12] .11].11] - |0l - |- 05 .03 -« 2.

————

7% PE  100%

AMPs E3.L <02 [5.5] .06 .15 .06 .05 - ALbh| = |- .12 .10 - f 16
7% PF 1002 |
RPM 1800 R o
AMPs 1.7 1 5 l2.6] 8l W50 BRI N T 5o /S B U I
%PFE 58 | | 7
RPM _LBOO —
Amps _83.L a5 5.2 .5 .86].11 |.02!.06 | ol - |- A3 .15 - | |
TPE  75% P
RPM 7200 | T *‘ T }

AMPS ‘mef‘aq\d_ O 1.2 93)4 03 : el? .18 i il oh - - - - b ’ -vi.i:
7P F :

RPM | T
AMPS 1307 1oh 194603 | 2 a2 ok - || o |- 15|50k 3¢
| %PF__100% N I N |
RPM 7200 T R "

AMPS 83k [05 15400405 | = | = |05 ~ |56 - |- |.2 W22y - |52
TPE 1008 | |
RpPm 7200 ] 7
AMPS 1.7 Tau 8.0l | | 08 - |6 |0k|~ |.25] ,22 - | .5

®PFE 158
RPM 7200
AMPS 83.1& 013 ]200 025 02 - 008 - 06h 008 - 03 032 - 068

2F 158 |

GA-10



CrRGE

G. Kva __30

RPM | 7% 1 @ 100d| ConnEcrep % 3@ 1007 PF VA resr
PF LOAD BfFTweEeN BALANCED LoAD UNBALANCE| LETTER

7200 60 1-L 0 3.85 3389

| 7200 53 1N 0 3,45 3389

7200 67 LN 0 b3 3389

| 7200 67 1N 0 3.2 3389

7200 10 1-L 29 |0 3389
7200 | 67 LN 0 I 332 | 3847

7200 | 10 L 3L 0.96 3647
M_éjb‘aw“ 8 | 1 o | 3.8 387

6300 38 LN 0 _1.18 | 367

6300 | 13 L ul 1.35 3647
L —
1 o )

GA-11



TEST DATA - AC SYNCHRONGUS GENERATOR

SATURATION Poin s
KvAa 30
rRPm | % voLrs| % | FIELD AMPS | % DEV-| TEST |MAcCHINE
LOAD _ PF | TEST | CALC. |[IATION|LETTER N O.

1800 ) 208 - 12,0 L.6 | 3.3 | 28 1

4800 0 208 - 1.6 11.6 0 3389 1

L4800 0 208 - 13.0 11.6 | 10.8 3453 1

5520 0 32 - 35.0 | 168 - 3500 1

6000 0 208 - 840 772 3.5 2181 1

6300 0 208 - 7.05 73 3 3647 1

7200 0 208 - 6.0 6.25| L,2 3647 1

7200 0 208 - 6.1 6,25, 2.5 2181 1

7200 0 208 | - 6.3 6425 0,8 3389 1

7200 o | 208 - 6,75 6425 7.l 3453 1 )

1800 25 28 | 76 | 13 | 18 | 3.8 3647 1

Lgoo 25 208 | 75 | 1h5 | 18 | 2 36u7 1

LB00 27 208 65 | 155 | 15k | 0.7 338 1
| LBoo 50 208 100 .5 3.8 | L8 3453 1

4800 50 208 75 17.3 17.8 | 2.9 | 3453 1o
W00 | 100 | 208 | 4 | 25.2 2b.6 | 2. 3389 1

14800 100 28 |78.5| 21.7 26 | 13.4 3409 1 i
4800 | 100 208 | 76 | 22,3 | 24.6 | 10.3 3438 1
Mo | w0 | w8 [0 M2 | a7a | L1 e 1

L800 100 208 : 73| 2.3 2L.6 | 1.3 3453 1
L _ S S SRR —
55 | %0 | 26 L T 32 | 33 | 53 | 3u09 1

5700 3k 208 73] 12 1.3 8.3 3647 1

5700 34 208 |70.5| 11.8 11.3 L.2 3647 1

5700 132 208 76 22.8 22,0 3.5 3647 1

5700 132 208 73 2.8 22,0 3.5 3647 1

5700 187 .| 208 [72,5| 28.5 | 31.0 8.8 3641 1

5700 9L 208 77.5| 29.8 3.0 4.0 3647 1

6000 132 208 7 1.8 21,2 2.8 3647 1

7200 0 208 - 6.0 6425 | Le2 3389 1

7200 50 208 100 8.75 8,2 6.3 3453 1

7200 ) 208 .4 10.5 10,7 1.9 3453 1

7200 100 208 7 16.0 16.0 ] 3453 1

7200 100 208 |100 13.6 12,5 8.1 3L53 1

7200 100 208 |76 | 16,6 | 16,0 | 3.8 3138 1

7200 100 208 80.7 17.0 16.3 Lo 3389 1

~oa



TEST DATA - A C SYNCHRONOUS GENERATOR

SPEC

G

KvA

LN

_MILG=60993 DH3 B-1822

EXCITATION FROM Integral Exciter

_ CALC I TEST I,TEST E
(1) MINUTE | VALUE T VALU'&:“4 ETTEG:
) DIELECTRIC STRENGTH FOR ONE SEcoNOD ! |
- (@) stator e o o 1 1500V, __,§_7_338,,9 , l
(B)ROTOR___ - . soov,. T 3389 “T
_(2) RPM oversPEED FOR__ 5  MINUTES 10,000 3389777
(3) WEIGHT—_LQ_r_gﬁgv,L_sj)_ o - - 3L.22#  PG. 9622
(4) wr* | LT 20u0mn2 po. 9622
(5) ovsfwuuc MOMENT . e I : 5
(6) STATOR REsIS. /PHASE AT 73 F__ _ 0262 | 0255 :3389:
-(7) FIELD RESISTANCE AT__ 73 °° | 1,002 * 1.186 | 3389 |
(8) SHoRT CIRCuUIT RATIO AT U800 RPM 1.055 ;,,._1901*3-,__;__..3500_:1
—(9) % SHORT CIRCUIT CURRENT CAPACITY | Jr “:‘“"_‘“l
(10) F& w Loss AT R~ } 1 :
(11) CORE Loss AT___ CYcLES/SEc. _L”—_f I ﬁ
V(vz) % EFFICIENCIES WITH SrAB_:L 1IZED TEMpS‘_____;;_,,__ ] o ~_m_j
() AT 100 % LoAD _ ) 800 RPM 15 %PF ‘r N 87,4 | m_J
~ (b) AT 100 Zi0Ap 120 ppm 15 ZPF_ ) 871 | 336
() AT %LoAD _ _ RPM._ e e _:
- @AT_ %leAD_____RPM_____qPF_| I_ﬁ B
(&YAT _ %loAD _______RPM ___ _%PF_, | o {
13) FIELD CURRENTS AT_ 28  vorTs | | "
() AT_O _ %ioaD W0 pem = gpe | 16 | W6 THE
(b) AT __100 % LoAp __ bBOO Rpem 5 7 pF 2‘“6 252 i 3§WE
- ()AT__ 0. __%LOAD____T00 RPM - g pF 6 25 | 6.0 3389 |
(d) Ar_ﬁgo_ % L0AD 7200 RPM 15 % PF 6.0 | 16,0 | 353 |
- (AT ZteAD  _RPM________7PF | '
(14) REACTANCES AT __ 320 CYCLES/SEC. | f
_ (a) syncHRONOUS B 12 | 124 . 3500
(b) TRANSIENT_ o L A
(c) SUBTRANSIENT i J
~ (d) NEGATIVE SEQUENCE |
(e) ZERO SEQUENCE




1.
00c00

3456

IR

00
- 3o
'

2222222
31333333
4444444
5555555
B6EA666
17117117
8883688

[+

394385
P e

W

S

ALL SATURATION CURVE VALUES ARE

100,

s§ ;8914

09
12 q
|RERRRERER

]
)
1

22222222121

333333313133)]33333333313

§444444444
55555554855

10.
0000000

INERERE!
2222222
1333333

35985555
6666666
IRRRREE

59993993
H CRERIEVRREL ISR
Bu 5081

100.

PRGNS LN IR E Y

IR

2222212

33333,

444444434444414

656

8333388833388

§JI539

gagoopan

320 2

55558595
5 6o b

IRREERE

G
3

FUT S lAMETERS Ll

«001 ol 01

S6a000090P0600¢00

7 s 28 7 26 37 24930 31220 e

BEErirTgr iyt

nerr2a224222271°

#H33133333333321313

14454444544 4524

555539

fb 566566

8dad

688003
f IR BPRIAR Y,
PrrrE
2211222
3333333
4459544
5355035

BRE G

O FORMAT

10,

0CE00G0
GRTETRLRTRERT
11y

3331133
d444444

Le
o

BEL8L 5

86684

9373343

LEN FEAE R I

Co08608

20700
133333
144444
5555959
GEolhooft

I I M

39399339

RRE d

7.0

1.0

ST FRKINERAR

111

P
i

271212

e

on

[4
5%

66666

i1

E%SBBBE&BB&BS&EBSB&BS

0

I'N FORMAT F10.0 (FIG.

1000,
G0cbao

E‘sasaso:1e,a
IR R
2222221
3333333
444444444
55
b 566600

it

§99539

LIRS AT L SN

—
~. -

lo.
unoaaunnno

6¢ 5% 8L E1 R T T

!!13.111»

160000
TR R

TriT g

~ )
4 L

7

121212

~o

1720770

~

33333333333323333

4444914844838 444

397235555555 555558559

66EGEGBB|L CIS0LEBRE

117

~—

111t
BEEEBEERBAS

QiQS:QS'
(TRTETIETE ¢

99?9i39

63 "H‘A‘Fh.,c

2)

(ALL SATURATION CURVES MUST HAVE 5 CARDS)

10.

112 13 W 15 16 17 18 1§ 20|

[RERERERRE]
22222221222

1. 1000

UUGOUUU_UUL‘GUDOUUO*NGDUGUBUDGDO‘JUDUUSU

P 222324 25 26 77 28 28 30 30 32 13 34 25 15 37 38 39 40

EERRERRRR IRREEREREE
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gsa8888888
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B
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1717117117117

1111111101117

ggsgps88888|a8888B88838)88¢838888¢88

935999999“
N

1 A R |

SQQJSSSSQGQB9°Q959°%

ECIRD] SRS SAEDIN | BN AP IVERN: B

10.
BU0OO00NDD0
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titt1iintd
7222222222
3333333333
44444444824

555555555 §

117111111717

“995999“]0

ol

6666666666/6666666566

B888888888]68888888¢838

k1 LY RN IICI T O

<01
00600000079
51 5% 53 34 55 56 51 58 5 60
IRERREEERE
2222222222
31333313333
4444444444

5555555555

11711111117

95

(%]

9 933 53
558 57 54 56 6

2

poojo0op00000000080002
CILI 6364655607 C889T0 Y 22 TIMTIS 6 7T 78 7480
|ERREEEREERRRRRERREEN
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SALIENT POLE GENERATOR

CALCULATION ELECTRICAL FORTRAN
NUMBER SYMBOL SYMBOL
A! a
(L6) A, AC
(68) A, GA
(79) A, AP
(128) A A
(1Lk) Ay AB
(153) Agp AS
B, b
(15) b, “ BV
(20) B BK
(22) b, BO
(22) by Bl
(22) b, B2
(22) b3 B3
(22) b, BS
(57) b ™
(76) by, BP
(91) By TE



CALCULATION
NUMBER

(94)
(95)
(103a)
(135)
(135)
(213b)
(76)

(32)
(60)
(1)
(72)
(73)
(74)
(75)

(11)
(11a)
(12)
(35)

ELECTRICAL
SYMBOL _

=)

GA=15

FORTRAN
SYMBOL
BX
BG
PD

WO

BH

CX
Cl
CwW
Cp
CM

cQ

DI

DU

DB



CALCULATION
NUMBER

(3)
(L)
(55)
(56)
(127).
(198)
(238)

(5a)
(96)
(97)
(98)
(104a)
(127)
(180)
(183)
(213c)

(69)
(59)

ELECTRICAL
SYMBOL

E, e

FORTRAN
SYMBOL

EE
EP

ET

EFNL

ED

AT
FA
FN
FSC

GE



CALCULATION
NUMBER

(59¢)

(22)
(22)
(22)
(22)
(22)
(22)
(22)
(24)
(37)
(38)
(135)
(135)
(137)
(76)
(76)

(8)
(127a)
(182)

ELECTRICAL
SYMBOL

=2

o &

GA=-17

FORTRAN

SIMBOL_

GP

HZ

HS

HT

HC

SH

HO

DD

HF

PI

FI



CALCULATION ELECTRICAL FORTRAN

NUMBER SYMBOL SYMBOL
(237) : TrpL FI
(241) I2RR PR
(245) Ry, PS
(19k) %R PS
K, k
(2) Kya VA
(9a) K, CcK
(16) K, RK
(19) k WL
(L2) Kok FS
(43) Kq DF
(Lk) Ky CF
(61) Ky  FF
(63) Kg X
(67) Kg ce
L, 1

(13) 1 L
(17) 1 Ss
(36) 12 CE
(L48) Ly EL

GA-18



CALCULATION
NUMBER

(L9)
(76)
(139)
(161)

(5)

(1)
(30)
(34)
(3ha)
(k5)
(138)
(6a)

(6)
(9)

ELECTRICAL
__SYMBOL

& dT F

3
=
l;

GA-19

FORTRAN

SYMBOL

HM
PL
SB

SI

PN

SC
SN
SNL
EC
BN

PT

PX

PF



CALCULATION ELECTRICAL FORTRAN

__ NUMBER SYMBOL SYMBOL
L q

(23) Q QQ

(25) q QN
R! r

(7) R RPM
pm

(53) Rgpy RG

(54) Repy (Hot) RP

(154) Re  (Cold) FK

(155) Ry (Hot) FR
S! s

(127¢) Sp CONL

(181) : Scr SCR

(239) SFL CD
T, t

(176) 40 TC

(177) T, TA

(178) T'g 5

(179) ™, T

GA=20



CALCULATION ELECTRICAL FORTRAN

NUMBER SYMBOL SYMBOL
V! v
(145) v, VR
W! w
(184) WT'NL ST
(185) W, wQ
(186) WypL WN
(193) WDNL WD
(2u2) Wop ST
(2L3) WpFL PP
X! X
(50) Xg°c Tl
(129) X YR
(130) X, XL
(131) Xad XD
(132) Xaq XQ
(133) X4 XA
(134) xq XB
(150) X,° T2
[+

GA=21



CALCULATION
NUMBER

(160)
(163)
(155)
(166)

(167).

(168)
(169)
(170)
(172)

(31)

(26)
(27)
(4o)
(L1)
(140)

(62)

ELECTRICAL
SYMBOL

GA=22

FORTRAN
SYMBOL

XF

X1

X2

XU

XS

XX

XY

XN

X0

IS

SK
TP

B



CALCULATION

NUMBER

(6ls)

(70c)
(80b)
(81b)
(82vb)

(83)
(92)
(100a)
(102a)
(197a)
(213a)

(51)
(141)
(151)

(77)

ELECTRICAL
SYMBOL

Ag

Ra

AsL
AtL

AeL

PprL

GA=23

FORTRAN
SYMBOL

AG
SL
TL

ES

TG

FQ

=

GZ

GL

RS

RE

RR

FE



CALCULATION ELECTRICAL FORTRAN

NUMBER SYMBOL SYMBOL
&
(198a) < AN
K
(187) K1 D1
(188) K2 D2
18 K D
(189) 3 3
0
(190) Kh D4 |
(191) KS DS
(192) K6 D6

GA-2ly



PASS 1 SALIENT POLE GENERATOR
D'MENSION DA(8),0X(b),DY(8),DZ(8)
1 FORMAT(E11.5,E11.5,E11.5,E11,5,E11,5,E11.5)
2 FORMAT (F7.0,F7.0,F7.0,7.0,F7.0,F7.0,F7.0,F7.0,F7.0,F7.0)
33 READ2,VA,EE,EP,PN,F,PX,RPM,PI,Pt,CK
READ2,POL,D!,DU,CL,HV,BV,SF,WL,BK,ZZ
READ2,B0,31,B82,83,8S,H0,HX,HY,HZ,HS
READ2,HT,HW,QQ,W,R",SC,YY,C,DW,SN
READ2,SN1,DW1,DB,CE,SH,SD,PBA,SK,T1,RS
READ2,GC,GP,C1,CW,CP,EL,CH,CQ,BH,BP
READ2,HH,HI",SQ,PL,PE,DR,RK,WR,D1,W0
READ2,HD,DD,H,8,BN,SB,TB,RE,T3,PT
READ2,FE,RD,RT,T2,RR,SNL, W
SS=SF*(CL-HV*BV)
HC=(DU-D1-2.0*HS)*0.5
|F (HC~.7*HS)33,5,5
5 QN=QQ/(PX*PN)
TS=3.142*p} /00
IF(ZZ-4.0)29,30,29
29 TT=(0.667*HS+D1)*3,142/QQ
GO TO 31
30 TT=3,1416*%(DI+2,*H0+1,32*BS) /Q0
31 1F(2Z2-1.0)6,6,7
6 BO=BS
CC=(5.0*GC+BS)*TS/((5,0*GC+BS) *TS-BS*BS)
GO TO 8
7 OC=(4, bh*(:C+0,75%B0)*TS
CC=0C/(QC~-BO*BO)

8 CS=YY/(PN*QN)
GA~25



32

92
34

10
95

35

12

1"
36
37

TP=3.142%D1 /PX
IF(SK)32,32,92

FS=1.0

GO TO 34
FS=SIN(1.571%SK/TP)*TP/(1.571%SK)
IF(PRA-60,)9,9,10

D=1.0 '

GO TO 95

D=2.0

| =QN

U=|

IF(QN-U)36,36,35

U=PX*PN

XX=U

Ne=U

DO 11 K=1,N

Z=U/XX

|=Z

Z1=]

IF(Z-21)12,12, 11
ZY=QQ/XX

|=ZY

Z1=|

IF(ZY-21)37,37,11
XX=XX~1.

ZY=0N |
DF=SIN(1.571*D/PN)/(ZY*D*SIN(1.571/(PN*ZY)))
CF=SIN(YY*1,571/(PN*ON))
EC=QQ*SC*CI'*FS/C

GA=26



13

14

DT=DW1

IF(DT) 13,13,14
AC=0, 785*DWXDW*SN1
GO TO 24
7Y=0.0
DA(1)=0.05
DA(2)=0.072
DA(3)=0.125
DA(4)=0,165
DA(5)=0,225
DA(6)=0,438
DA(7)=0.688
DA(8)=1.5
DX(1)=0.00012L
DX(2)=0,00021
DX(3)=0.00021
DX(4)=0,00084
DX(5)=0.00189
DX(6)=0.00189
DY(1)=0.00012k
DY(2)=0.000124
DY(3)=0.00084
DY (4)=0.0008L4
DY(5)=0.00189
DY(6)=0.00335
DY(7)=0.00754
DY(8)=0.03020
DZ(1)=0.000124
DZ(2)=0.00012k

GA=-27



93
15

16

oL

17
18

19
20

21

22 DaCY+(CZ~CY)*(DT-DA(JA-1))/(DA(JA)-DA(JA-1))

DZ(3)=0.000124

DZ (4)=0.00335
DZ(5)=0.00335
DZ(6)=0.0075k
DZ(7)=0.0134
DZ(8)=0,0302
IF(DT=-.05)94, 94,15
JA=0

JB=0

JC=0

JD=0

JA=JA+1

JB=JB+1

JC=JC+1

JD=JD+1
IF(DT-DA(JA))17,17,16
D=0

IF(ZY)23,23,27
|F(DW-0,188)18,18,19
CY=DX(JB-1)
CZ=DX(JR)

GO TO 22
IF(DW-0.75)20,20,21
CY=DY(JC-1)
CZ=DY(JC)

GO TO 22

CY=DZ (JD-1)

€Z=DZ (JD)
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\F(ZY)23,23,27

23 AC=(DT*DW-D)*SNI

24 1F(RT)25,25,26

25 AS=0,785*RD*RD
GO TO 28

26 1Y=1.0
DT=RT
DW=RD
GO TO 93

27 AS=RT*RD-D

28 S=P1/(C*AC)
PUNCH1,VA,EE,EP,PN,F,PX
PUNCH1,RPM,P1,PF,CK,POL,DI
PUNCH1,DU,CL,SS,HC,SF,ON
PUNCHI,WL,BK,ZZ,BO,BI,BZ
PUNCH1,B3,BS,HO,HX,HY,HZ
PUNCH1,HS HT ,HW,QQ,W,RF
PUNCH1,SC,YY,C,TS,SN,DB
PUNCH1,CE,SH,SD,TT,SK,T1
PUNCH1,RS,GC,GP,C1,CW,CP
PUNCH1,EL,CM,CQ,BH,BP,HH
PUNCH1,HF ,SQ,PL,PE,DR,RK
PUNCH1,CC,WR,D1,WO0,HD,DD
PUNCH1,H,B,BN,SB,TB,RE
PUNCH1,T3,PT,FE,RD,RT,T2
PUNCH1,RR,SNL ,WF ,CS,AS,FS
PUNCH1,TP,DF,CF,EC,AC,S
PUNCH1,PBA
PAUSE
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END
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43
Ly
L5

PASS 2 SALJENT POLE GENERATOR

FORMAT (E11.5,E11.5,E11.5,E11.5,E11.5,E11.5)

FORMAT (9X F12,.5,2X F12.5)
READ1, VA,EE,EP,PN,F,PX
READ1, RPM,PI,PF,CK,POL,DI
READ1, DU,CL,SS,HC,SF,QON
READ1, WL,BK,ZZ,80,B1,B2
READ1, B3,BS,HO,HX,HY, HZ
READ1, HS,HT,HW,QQ,W,RF
READ1, SC,YY,C,TS,SN,DB
READ1, CE,SH,SD,TT,SK,T1
READ1, RS,GC,GP,C1,CW,CP
READ1, EL,CM,CQ,BH,BP,HH
READ1, HF,SQ,PL,PE,DR,RK
READ1, CC,WR,D1,WO0,HD,DD
READ1, H,8,BN,SB,TB,RE
READY, T3,PT,FE,RD,RT,T2
READ1, RR,SNL,WF,CS,AS,FS
READ1, TP,DF,CF,EC,AC,S
READ1,PBA

GA=3, 142*D | *CL

AG=6,38*D1 /(PX*GC*CC)
GE=CC*GC

IF(C1) bh, 43,4

C1=(0.649*LOG(PE)+1.359)*((GC/GP)**0,352)

IF(CW) 45,45, b6
CW=0,707*EE*C 1*DF / (EP*PN)

TG=6000000,0%EE/ (CW*EC*RPM)

BG=TG/GA
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L7
48

L9

50

51

52
53

5L
55
56

57
58

59
60

61
62

IF(CP)47,47,48
CP=(GC/GP)**0 L1 *PEX(LOG(GC/TP)*,0378+1.191)
FQ=TG*CP/PX
IF(27-3.0)49,50,51

SM=TT-BS

GO TO 53
SM=(3.1416*(D1+2.*HS) /QQ)-B3
GO TO 53

IF(Z2-4.0)50,52,49

SM=TT-, Y4*BS
TE=TG/(Q0*SS*SM)
BX=0.5*FQ/(HC*SS)

I\F(EL) 54,5k4,62

IF(RF) 55,55,61

IF(PX-2,0) 56,56,57

U=1.3

GO TO 60

IF(PX-k.0) 58,58,59

U=1,5

GO TO 60

U=1.7

EL=3 . 142*U*YY*(D|+HS) /00+0.5
GO TO 62
EL=2.0%CE+(3.142%(0.5%HX+DB) ) +(YY*TS*TS/(SQRT (TS*TS=BS*BS)))
HM=CL+EL

RY=SC*Q0*HM/ (PN*AC*C*C)
RX=RS*0.000001
RB=(T14234,5)*0,003 94*RX
RG=RX*RY
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38

Lo

39
63

64

RP=RB*RY
IF(SH)37,38,40

ET=I

EB=1 . 4

GO TO 39

AA=0, 584+(SN*SN—-1,0)*0.0625%(SD*CL/ (SH*HM) )*2,0
AB=(SH*SC*F*AC/(BS*RB*1000000,0) )**2,0
ET=AA*AB*(0,00335+1.0

EB=ET-0.00168*AB

IF(CM)63,63,6L

AA=SIN(3,142*PE)

AB=SIN(1.571*PE)*kL,0

CM=(3,142*PE+AA) /AB

A=P | *SC*CF /(C*TS)
PRINTB,SS,CC,HC,GA,TS,AG,TT,GE,FS,C1,DF,CW,CF,CP,EC,EL,AC,CM
PUNCH1,VA,EE,EP,PN,F,PX
PUNCH1,RPM,P!,PF,CK,POL,DI
PUNCH1,DU,CL,SS,HC,SF,ON
PUNCH1,WL,BK,2Z,B0,B1,B2
PUNCH1,B3,BS,H0,HX,HY,HZ

PUNCH1,HS,HT ,HW,Q0,W,GE
PUNCH1,SC,YY,C,TS,BG,TG
PUNCH1,FQ,TE,BX,TT,HM, SM
PUNCH1,RG,GC,RP,C1,CW,CP
PUNCH1,EL,CM,CQ,BH,BP,HH
PUNCH1,HF,S0,PL,PE,DR,RK
PUNCH1,CC,WR,D1,WO0,HD,DD
PUNCH1,H,B,BN,SB,TB,RE
PUNCH1,T3,PT,FE,RD,RT,T2
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PUNCH1,RR,SNL ,WF,CS,AS ET
PUNCH1,TP,DF ,CF ,EB,AC,S
PUNCH1,AG,A,SM,PBA

PAUSE

END
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C PASS 3 SALIENT POLE GENERATOR
1 FORMAT(E11.5,E11,5,E11,5,E11.5,E11,5,E11,5)
3 FORMAT(YX F12.5,2X F12,5)

READ1, VA,EE,EP,PN,F,PX
READ1, RPM,P!,PF,CK,POL,DI
READY, DU,CL,SS,HC,SF,QN
READ1, WL,BK,ZZ,B0,B1,B2
READ1, B3,BS,HO,HX,HY,HZ
READ1, HS,HT,HW,QQ,W,GE
READ1, SC,YY,C,TS,BG,TG
READY, FQ,TE,BX,TT,HM,SM
READ1, RG,GC,RP,C1,CW,CP
READ1, EL,CM,CQ,BH,BP,HH
READ1, HF,SO,PL,PE,DR,RK
READ1, CC,WR,D1,W0,HD,DD
READ1, H,B,BN,SB,TB,RE
READ1, T3,PT,FE,RD,RT,T2
READ!, RR,SNL,WF,CS,AS,ET
READ!, TP,DF,CF,EB,AC,S
READ1,AG,A,SM,PBA
I'F(C0)69,69,70

69 AA=1,571*PE
AB=3, 1416*PE
CO=(0.5*C0S (AA)+AB-SIN(AB)) /(L ,0*SIN(AA))

70 XR=,0707*A*DF /(C1*BG)
IF(22-5.)350,351,350

351 FF=1,0
GO TO 75

350 IF(PBA-60,.)352,353,352
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353 IF(CS-.667)354,355,355
355 D=,75
=,25
GO TO 74
354 D=1.5
Z=~,25
GO TO 7k
352 IF(CS-.667)356,357,357
357 FF=,75
GO TO 75
356 D=1,2
7=-,05
b FF=D*CS+Z
75 CX=FF /(CF*CF*DF *DF )
Z=CX*20,0/(PN*QN)
BT=3.142*D|/00-BO
ZA=BT*BT /(16 .0*TS*GC)
ZB=0.35*BT/TS
ZC=H0/BO
ZD=HX*0.333/BS
ZE=HY/BS
IF(Z72-2.0) 76,77,78
76 PC=1*(ZE+ZD+ZA+ZB)
GO TO 82
77 PCwd*(ZC+(2.0*HT /(BO+BS) )+(HW/BS)+ZD+ZA+ZB)
GO TO 82
78 IF(zz-k.0) 79,80,81
79 PC=Z*(ZC+(2.0%HT /(B0O+B1))+(2.0%HW/(B1+B2))+(HX*0.333/82)+ZA+ZB)
GO TO 82
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80

81
82

83

8L

85

86
87

PC=Z*(7C+0.62)

GO TO 82
PC=Z*(ZE+ZD+(0.5*GC/TS)+(0.25*%TS/GC)+0.6)
EK=EL/(10.0%*(0.103*YY*T5+0.402))
IF(D1-8,0) 83,83,84

EK=SQRT (EK)

ZF=,612%L0G(10.0*CS)

EW=6 . 2B*EK*ZF *(TP**(0,62-(0.228*L0G(ZF)))) /(CL*DF *DF)
IF(PN-3.0)85,86,86

ZC=0, 1*D 1 *SIN(3.0*YY/(PN*QN) )*1,57/(PX*GE*CF)
GO TO 87

ZC=0.0

XL=(PC+EW+ZC) *XR

XD=XR*AG*C 1*CM

XQ=XR*CO*AG

WC=0,32 1*SC*QO*AC*HM
PRINT3,S,C0,HM,A,RG,XR,RP,XL,ET,XD,EB,XQ
PUNCH1,VA,EE,EP,PN,F,PX
PUNCH1,RPM,P1,PF,CK,POL,D!
PUNCH1,DU,CL,SS,HC,PC,ON
PUNCH1,WL,BK,2Z,B0, XD, XQ
PUNCH1, XR, BS, XL, HX,HY ,HZ
PUNCH1,HS,WC,AC,QQ,W,GE
PUNCH1,SC,YY,C,TS,BG,TG
PUNCH1,FQ,TE,BX,TT,EW, AG
PUNCH1,RG,GC,RP,C1,TP,CP

PUNCH1,DF ,CM,CF,BH,BP,HH
PUNCH1,HF,S0,PL,EB,DR,RK
PUNCH1,CC,WR,D1,WO0,HD,DD
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PUNCH1,H,B,BN,SB,TB,RE
PUNCH1,T3,PT,FE,RD,RT,T2
PUNCH1,RR, SHL,WF ,CS,AS,ET
PUNCH1, SM

PAUSE

END
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PASS 4 SALIENT POLE GENERATOR
1 FORMAT(E11,5,E11.5,E11,5,E11,5,E11,5,E11.5)
3 FORMAT(9X F12.5,2X F12.5)

READ1, VA,EE,EP,PN,F,PX
READ1, RPM,PI,PF,CK,POL,DI
READ1, DU,CL,SS,HC,PC,QN
READ1, WL,BK,ZZ,B0,XD,XQ
READ1, XR,BS,XL,HX,HY, HZ
READ1, HS,WC,AC,00,W,GE
READ1, SC,YY,C,TS,BG,TG
READ1, FO,TE,BX,TT,EW,AG
READ1, RG,GC,RP,C1,TP,CP
READ1, DF,CM,CF,BH,BP,HH
READ1, HF,SO,PL,EB,DR,RK
READ!, CC,WR,D1,W0,HD,DD
READ1, H,B,BN,SB,TB,RE
READ!, T3,PT,FE,RD,RT,T2
READ1, RR,SNL,WF,CS,AS,ET
READ1,SM
ZA=3,1416*(D1+HS) /00
IF(zz-3.0) 88,89,88

88 TM=ZA-BS
GO TO 90

89 TM=(3.1416*(DI+2.%*HS)/Q0)-B3

90 Wi=(TM*QO*SS*HS+(DU~HC)*3, 142*HC*SS) *0,283
AN=0.0

100 AN=AN+0.005
AL=COS (AN)
IF(PF-AL) 100,100,101
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101

306

307
102

103
104

VR=0, 26 2*DR*RPH

AP=BP*SO*RK

SL=HF /((DR=2 ,0*HH-0.5%HF )*3 , 142 /PX-BP)
ES=((PL-CL)*2.0+HF+0,25*BP) /CL
TL=(HH+GC~TP/18,0)*2,0/(TP-BH)
FH=BG*GE/0.00319

ZG=PT*PX*FE*(),000001/AS

FK=RR*ZG

FR=(T2+234,5)*FK*0.003 94
RC=0,32 1 *PT*PX*FE*AS
RL=(1.5*TL+SL)*L 2546 ,38%ES
XF=(1.0-C1/((1.273*%RL/AG+2.0*CP)*CM) )*XD
S1=(1,571*CP*AG+RL) *PT*PT*PX*SQ*0,00000001
IF(BN)307,306,307

X1=0

P2=0

X2=0

GO TO 308

IF(DD) 103,103,102

21G=0.62

GO TO 104

7G=0,333*H/B

BD=(HD /WO+ZG+0.5)*6,38
BE=(BH-(BN-1.0)*TB)*2,127/GE
P1=(BD+BE)*RL*COS ( (BN=1,0)*TB*1,572/TP) /(BD+BE+RL)
X 1=XR*P |
P2=(HD/WO+ZG+0.5+GC/TB)*20,0*TB/TP
X2=XR*P2

308 XA=XL4XD
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XB=XL+XQ
XU=XL+XF
XS=0,88*XU
IF(BN) 105,105, 106
105 XX=XS
XY=XB
GO TO 107
106 XX=XL+X1
XY=XL+X2
107 XN=(XX+XY)*0.5
TC=St /FK
RA=PN*P | *P | *RP*0,001/VA
TA=XN/ (628 4*F*RA)
T5=XS*TC/XA
IF(F=60.0) 108,108, 109
108 TL4=0,035
GO TO 110
109 T4=0,005
110 IF(WF)111,111,112
111 WF=DR**2 5% (RPM**1,5)*PL*0,00000252
112 WQ=(DU—=HC) *1,42*HC*SS* (BX/BK) **2 , 0*WL
WT=(SM)*QO*SS*HS*0, 453 % (TE/BK) **2 , 0*WL
PRINT3,PC,XA,EW,XB,WC,XF,WI,SI,TP,X1,AP,X2,ES,XU,TL, XS, SL, XX, AS, XY
PRINT3,FK, XN
PUNCH1,VA,EE,EP,PN,F,PX
PUNCH1,RPM,P1,PF,CK,POL,D!
PUNCH1,DU,CL,SS,HC,PC,QN
PUNCH1,WL,BK,ZZ,B0, XD, XQ
PUNCH1, XR,BS,TL,HX,HY,HZ
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PUNCH1,HS,ES,AC,0Q,W,GE
PUNCH1,SC,YY,C,TS,8G,TG
PUNCH1,FQ,TE,BX,TT,EW, AG
PUNCH1,RG,GC,RP,C1,AP,P2
PUNCH1,DF,SL,CF,FH,BP,HH
PUNCH1,HF,SQ,PL,EB,DR,RK
PUNCH1,CC,WR,D1,W0,TC,DD
PUNCH1,H,B,BN,SB,TB,RE
PUNCH1,T3,PT,VR,RD,RT,WT
PUNCH1,W0, SNL,WF,CS,AS,ET
PUNCH1,FK,FR,XA,XB,T5,Tk
PUNCH1, AN, AL,RC,TA,HD
PAUSE

END
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PASS 5 SALIENT POLE GENERATOR
1 FORMAT(E11.5,E11,5,E11,5,E11,5,E11,5,E11,5)
3 FORMAT(9X F12.5,2X F12.5)
READ1, VA,EE,EP,PN,F,PX
READ1, RPM,P!,PF,CK,POL,DI
READ1, DU,CL,SS,HC,PC,QN
READ1, WL,BK,ZZ,B0,XD,X0
READ1, XR,BS,TL,HX,HY,HZ
READ1, HS,ES,AC,0Q,W,GE
READ1, SC,YY,C,TS,BG,TG
READ1, FQ,TE,BX,TT,EW,AG
READ!, RG,GC,RP,C1,AP,P2
READ1, DF,SL,CF,FH,BP,HH
READ1, HF,SO,PL,EB,DR,RK
READ1, CC,WR,D1,W0,TC,DD
READ1, H,B,BN,SB,TB,RE
READ1, T3,PT,VR,RD,RT,WT
READ1, WQ,SNL,WF,CS,AS,ET
READ1, FK,FR,XA,XB,T5,Th
READ1, AN,AL,RC,TA,HD
GT=B0/GC
IF(GT-1.0)304,304,303
304 AA=2.6
GO TO 115
303 IF(GT=3.75) 113,114,114
113 AA=10.0%*0,178/((GT=1.0)**0,.334)
GO TO 115
114 AA=10,0%*%0,11/((GT-1.0)**0,174)
115 GF=AA*P1*SC/(C*FH)
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305 IF(SC-1,0)121,121,122

120 A5=0.0
GO TO 129

121 AX=1.0
AY=1.0
GO TO 125

122 AX=3.0*YY/(PN*QN)-2.0
IF(CS~0.667)123, 124,124

123 AY=1,5*YY/(PN*ON)-0.25
GO TO 125

124 AY=,75*%YY/(PN*QN)+0.25

125 A3=AX*P2/AY
AL=0,07*AX*AG/ (CF*GF)
IF(AX) 120,120,126

126 IF(BN)127,127,128

127 AS=AlL
GO TO 129

128 A5=(AL+A3)/(A3*AL)

129 IF(W)130,130,131

130 X0=0.0
GO TO 132

131 AA=(3,0*HZ+HX)*1,667/(PN*QN*CF *CF*DF *DF *BS )
X0=( (PC+A5)*AX/AY+AA+0 . 2*EW) *XR

132 D2=BG**2,5%0.00006 1
D3=(0,0167*00*RPM)**1,65%0,000015147
IF(TS~0.9) 133,133,134

133 DL=TS**1,285%0,81
GO TO 137

134 1F(TS-2.0) 135,135,136
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135 DL=TS**1,145%0,79
GO TO 137

136 DL=TS**0,73*%0,92

137 D7=B0/GC .

IF(D7-1.7) 138,138,139

138 D5=D7**2,31%0,3
GO TO 1kl

139 IF(D7-3.0) 140,140,141

140 D5=D7**2,0%*0.35
GO TO 144

141 IF(D7-5.0) 142,142,143

142 D5=D7**1 L4*0.625
GO TO 1hk

143 D5=D7**0,965*1,38

14k D6=10,0%*(0.932*C1-1,606)
BA=3, 142%D | *CL
WN=D 1*D2*D3 *DL*D5*D6 *B A
UY=(SL+ES+TL)*SQ*0,00638
AA=WO/ (GC*CC)

VT=0
|F(AA) 148, 147,148

148 1F(AA=-.65) 145,145, 146

145 VT=L0G(10.0*AA)*(-0.242)+0.59
GO TO 147

146 VT=0.327~(AA*0.266)

147 UZ=(DU=HC)*0.7850/PX
EZ=(ET+EB)*0.5-1.0
AA=PN*P | *P |
PU=AA*RG
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PV=AA*RP
VV=EP*P | *PF*,003

FSC=XA*FH*0,01
PRINT3,FR,X0,RC,TG,WR,FQ,VR,BG,TC,TE, TA,BX
PUNCH1,VA, EE,EP,PN,F ,PX
PUNCH1,RPM,P1,PF,CK,POL,TB
PUNCH1,B0,GC, HH,HF ,SQ, DR
PUNCH1,SB,RE,T3,PT,T5,Th
PUNCH1,W0,DD,H, BN, GF ,VT
PUNCH1,SNL,TS,CC, BG,FK, AP

PUNCH1,FQ, TE,BX,FR, XD,FH
PUNCH1,WQ, WT, AN, AL, XA, WF
PUNCH1, AS, HS, B, GE, BP, XB
PUNCH1,WN, UY, UZ ,EZ,PU, VV
PUNCH1,FSC,PV,HD, ON

PAUSE

END
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PASS 5A SALIENT POLE GENERATOR
DIMENSION GX(4),YA(H4),ED(L)

1 FORMAT(E11.5,E11.5,E11,5,E11.5,E11,5,E11.5)
READ1,VA,EE,EP,PN,F,PX
READ1,RPM,P!,PF,CK,POL,TB
READ1,B0,GC,HH,HF,SQ,DR
READ1,SB,RE,T3,PT,T5,Th
READ1,WO0,DD,H,BN,GF,VT
READ1,SNL,TS,CC,BG,FK, AP
READ1,FQ,TE,BX,FR,XD,FH
READ1,WQ,WT,AN, AL, XA,WF
READ1,AS,HS,B,GE,BP,XB
READ1,WN,UY,UZ,EZ,PU,VV
READ1,FSC,PV,HD,QN
YA(1)=100.

YA(2)=66.66667
YA(3)=50.
IF(POL)310,320,310
320 ED(4)=0
GX(k)=0
JA=3
GO TO 330
310 YA(4)=100./POL
JA=l
330 DO 99 K=1,JA
AA=ATAN( (XB/YA(K)+SIN(AN))/AL)
BB=AA~AN
ED(K)=XA*SIN(AA) /YA(K)+COS(BB)

IF(PF=.95)213,213,212
GA= 7



212 GX(K)=FQ*CK
GO TO 99

213 GX(K)=(ED(K)—=(.93*XD*SIN(AA) /YA(K)))*FQ

99 CONTINUE

IF(POL)820,821,820

820 AJ=lL
GO T0822

821 AJ=3

822 PUNCH1,GX(1),GX(2),6X(3),GX(4),Ad
PUNCH1,ED(1),ED(2),ED(3),ED(4)
PUNCH1,VA,EE,EP,PN,F,PX
PUNCH1,RPM,PI,PF,POL,TB
PUNCH1,B0,GC,HH,HF,SQ,DR
PUNCH1,SB,RE,T3,PT,T5,Th
PUNCH1,W0,DD,H,BN,GF ,VT
PUNCH1,SNL,TS,CC,BG,FK, AP
PUNCH1,FQ,TE,BX,FR,XD,FH
PUNCH1,WQ,WT, AN, XA, WF
PUNCH1,AS,HS,B,GE,BP,XB
PUNCH1,WN,UY,UZ ,EZ,PU,VV
PUNCH1,FSC,PV,HD,ON
PAUSE
END
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PASS 6 SALIENT POLE GENERATOR
DIMENSION GX(4),GZ(4),GL(4),FD(4),FX(4),FB(4),ED(L)
DIMENSION F1(5),EF(k4),CD(4),A1(60)
L FORMAT (F11.3,8X F11.3,F11,3,F11.3,F11.,3)
1 FORMAT(E11.5,E11.5,E11,5,E11,5,E11,5,E11.5)
888 FORMAT(F10.0,F10.0,F10,0,F10,0,F10.0,F10.0)
3 FORMAT(9X F12.5,2X F12,5)
K=1
823 READB88,AI (K),Al (K+1),Al1(K+2),Al (K+3),Al (K+h), Al (K+5)
K=K+b
IF(K-59)823,199,199
199 READ1,GX(1),6X(2),GX(3),GX(Lk),AJ
READ1,ED(1),ED(2),ED(3),ED(k)
READ1,VA,EE,EP,PN,F,PX
READ1,RPM,P!,PF,POL,TB
READ1, BO,GC,HH,HF,S0,DR
READ1, SB,RE,T3,PT,T5,Th
READ1, WO,DD,H,BN,GF,VT
READ1, SNL,TS,CC,BG,FK,AP
READ1, FQ,TE,BX,FR,XD,FH
READ1,WQ,WT, AN, XA, WF
READ1, AS,HS,B,GE,BP,XB
READ1, WN,UY,UZ,EZ,PU,VV
READ1, FSC,PV,HD,ON
LA=1
DO 950 K=1,k
GZ(K)=0
GL(K)=0
FD(K)=0
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950

803

8ok

805

FX(K)=0
FB(K)=0
F1(K)=0
CD(K)=0

EF (K)=0
F1(5)=0
LOAD=1,
NA=1

K=1

X=BX

GO TO 802
AT=UZ*Y
NA=1

K=2

X=TE

GO TO 802
FT=HS*Y
SA=FT+AT
UX=(SA+FH)*UY
TF=FQ+UX
PD=TF /AP
NA=3 |

K=3

X=PD

GO TO 802

F A= (HF +HH) *Y
F N=SA+FA+FH
SCR=FN/FSC

PRINT3,T5,FT,Th,AT,FSC,FH
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221 FORMAT(9X F12,5/)
PRINT221,SCR
JA=AJ
LA=2
DO 840 M=1,JA
GZ(M)=((1.0+PF )*FT+AT+(FH*ED(M)))*UX/(FH+SA)
GL (M)=GX(M)+GZ (M)
FD(M)=GL (M) /AP
K=
NA=3 1
X=FD (M)
GO TO 802

806 FX(M)=(HF+HH)*Y
FB(M)=(1.0+PF)*FT+AT+FX(M)+ED(M)*FH
F1(M+1)=FB(M)/PT
EF (M)=F 1 (M+1)*FR
CD(M)=F I (M+1)/AS

840 CONTINUE
Fi1(1)=FN/PT
CDNL=F 1 (1) /AS
EFNL=F | (1)*FK
Z=FQ+UX
PRINT4,UX,GZ(1),6Z(2),GZ(3),GZ (k)
PRINTA,Z,GL(1),GL(2),GL(3),GL(k)
PRINT4,PD,FD(1),FD(2),FD(3),FD(L)
PRINTL ,FA,FX(1),FX(2),FX(3),FX(hL)
PRINTA4,FN,FB(1),FB(2),FB(3),FB (L)
PRINTL,F1(1),F1(2),F1(3),F1(4),F1(5)
PRINTL,CDNL,CD(1),CD(2),CD(3),CD (k)

GA=S1



802
831
835
833

834

838
839
830
836

850

PRINTL, EFNL,EF(1),EF(2),EF(3),EF (&)
PUNCH1,F1(1),FI1(2),F1(3),FI(L),FI1(5)
PUNCHI1 ,EP,PN,F,PX,WQ,WT
PUNCH1,B0,GC,HH,HF ,POL,TB
PUNCH1,SB,RE,T3,HS,FK,FR
PUNCH1,W0,DD,H,BN,GF VT
PUNCH1,SNL,TS,CC,BG,AP,B
PUNCH1,FQ,TE,BX,FH, XA,WF

PUNCH1 ,WN,UY,UZ ,EZ,PU,VV
PUNCH1,PV,HD,ON

PAUSE

IF (A1 (NA)-X)830,831,831

NA=NA+3

IF (A1 (NA)-X)833,834,834

NA=NA+2

GO TO 835

AA=A1 (NA)

BB1=Al (NA-2)

DC=Al (NA+1)

D=Al (NA=1)
XX=(AA-BB1)/(.4343*(LOG(DC)-LOG(D+.0001)))
Y=AA-XX*,L43L43*L0G(DC)
Y=EXP(2,306*(X~Y)/XX)

GO TO (838,839),L0AD

GO TO (803,804,805,806),K

GO TO (236,237,238),K

GO TO (836,840),LA

PRINT850

FORMAT ( 17HMACHI NE SATURATED)

GA=52



PAUSE
END

GA=53



309
31
150
151
152

153

160

PASS 7 SALIENT POLE GENERATOR

DIMENSION PR(5),F1(5),PS(5),G(5),DL(5),PP(5),EX(5),ST(5),VA(5)
DIMENS10N P(5),E(5),PM(5),SP(5)
FORMAT(E11.5,E11.5,E11.5,E11.5,E11,5,E11,5)
FORMAT (F11,3,8X F11,3,F11,3,F11,3,F11,3)
READ1, FI(1),F1(2),F1(3),FI(&),FI(5)
READ1, EP,PN,F,PX,WQ,WT

READ1, BO,GC,HH,HF,POL,TB

READ1, S$B,RE,T3,HS,FK,FR

READ1, WO,DD,H,BN,GF,VT

READ1, SNL,TS,CC,BG,AP,B

READ1, FQ,TE,BX,FH,XA,WF

READ1, WN,UY,UZ,EZ,PU,VV

READ1, PV,HD,ON

IF(RE)309,309,311

WD=0.0

WU=0.0

GO TO 178

FS1=a2,0%QN*P N*F

FS2=2,0*FS1

M=0

IF(M=1)151,152,178

RM=RE

GO TO 153

RM=RE*(T3+234,5)/254,5
AA=(FS1/RM)**0,5*%DD*0,32
AB=(FS2/RM)**0,5%DD*0,32

IF(AA=2,5) 160,160,161
Vi=1,0-0.15%AA+0.3*AAXAA

GA=Sl



GO TO 162

161 Vi=AA

162 1F(AB-2.5) 163,163,164

163 V2=1,0-0.15*AB+0,3*AB*AB
GO TO 165

164 V2=AB

165 IF(H-B) 167,166,167

166 VC=0,75/V1
GO TO 169

167 IF(DD) 166,168,166

168 VC=H/(3.0%*B*V1)

169 VS=HD/WO+VT+VC
VG=TB/(CC*GC)
Q1=1.0-(1.0/(((BO*0.5/GC)**2,0+1,0)**0,5))
QZ=BO/TS
Q2=1,05*SIN(QZ*2,84L)
IF(QZ-0.37)170,170,171

170 Q3=0.L46
GO TO 172

171 03=0,23*SI1H(10.46*0Z-2,1)+0.23

172 Q4=SIN(6.283*TB/TS~1.571)+1.0
05=SIN(12,566*TB/TS~1,571)+1,0
IF(H)173,173,174

173 AB=0.785*DD*DD
GO TO 175

174 AB=H*DD

175 W2=PX*BN*SB*RM*1,2L46/(AB*1000.)
W3=(Q2/(2.0*VS+(VG/QL)) )**2 0*V1
W5=(Q3/(2.0*%VS+(VG/Q5)) ) **2,0*V2

GA=55



176
177
178

198

181

WD=(TS*BG*Q1%*CC)**2 ,0%W2* (W3 +W5)
M=M+ 1

IF(M=1)176,176,177

WU=WD

GO TO 150

G(1)=0

G(2)=1

G(3)=1.5

G(4)=2,

G(5)=POL

PW=PU

FW=FK

Wi=WU

DO 183 M=1,5

UA=G (M)

PR{M)=F 1 (M)*F | (M)*FW
IF(F1(M))198,197,198

PS (M) =PW*UA*UA

X=WF +WQ

GM =(GF*UA)**2,0+1.0
ST(M)=(2.0%(0.0027*XA*UA)**1,8+1.0)*WT
VA(M)=VV*UA

DL(M)=GM *WW

PP(M)=GM *WN

EX(M)=EZ*PS (M)

SP(M)=PP (M)+DL (M) +PR(M)+PS (M) +EX (M) +ST (M) +X
P(M)=(SP(M) /1000, )+VA(M)

IF(GM) 185,184,185

184 PM(M)=0

GA=S6



185

186

183

190

191
197

E(M)=0

GO TO 186

PM(M)=(SP(M)/P(M))*.1
E(M)=100,0-PM(M)

FW=FR

WWaWD

PW=PV

PRINTL, PR(1),PR(2),PR(3),PR(L4),PR(5)
PRINTL, WF,WF WF WF WF

PRINTL, ST(1),ST(2),ST(3),ST(4),ST(5)
PRINTL, WQ,WQ,W0,W0,W0

PRINTL, PP(1),PP(2),PP(3),PP(L),PP(5)
PRINT4, DL(1),DL(2),DL(3),DL(kL),DL(5)
PRINTA, PS(1),PS(2),PS(3),PS(4),PS(5)
PRINTH, EX(1),EX(2),EX(3),EX(4),EX(5)
PRINTL, SP(1),SP(2),SP(3),SP(4),SP(5)
PRINTL, VA(1),VA(2),VA(3),VA(L),VA(5)
PRINT4, P(1),P(2),P(3),P(4),P(5)
PRINTL,PM(1),PM(2),PM(3),PM(L),PM(5)
PRINT4, E(1),E(2),E(3),E(h),E(5)
IF(SNL) 191,191,190
PUNCH1,FH,TE,BX,UZ,UY,FQ
PUNCH1, AP, HF ,HH,HS ,EP

PAUSE

PS(M)=0

GM=0

ST(M)=0

X=0

VA(M)=0

GA~5T7



GO TO 181
END

GA~58



PASS 8 SALIENT POLE GENERATOR
DIMENSION Al (60)
1 FORMAT(E11.5,E11.5,E11,5,E11,5,E11.5,E11,5)
888 FORMAT(F10.0,F10.0,F10.0,F10,0,F10.0,F10.0)
K=1
823 READB88,A! (K),Al (K+1),Al (K+2),Al (K+3),Al (K+k4), Al (K+5)
K=K+6
IF(K-59)823,234,234
234 READ1, FH,TE,BX,UZ,UY,FQ
READ1, AP,HF,HH,HS,EP
LOAD=2,
LA=1
UB=0.7
235 UB=UB+0., 1
V=1,732*EP*UB
FG=FH*UB
TD=TE*UB
BC=BX*UB
K=1
NA=1
X=BC
GO TO 802
236 AT=UZ*Y
K=2
NA=1
X=TD
GO TO 802
237 FT=Y*HS
SA=FT+AT

GA=59



UX=(FG+SA)*UY
TF=F Q*UR+UX
PD=TF /AP
K=3
NA=3 1
X=PD
GO TO 802
238 FA=(HF+HH)*Y
FN=SA+F A+FG
246 FORMAT(F12.5,F12.5,F12,5,F12,5,F12,5,F12.5//)
247 FORMAT(F12,5,F12.5,F12,5,F12,5,F12.5,F12.5)
PRINT247,V,FG,TD,FT,BC,AT
PRINT2L46,SA,UX,TF,PD,FA,FN
IF(UB=1,6) 235,245,245
245 PAUSE
802 IF(A1(NA)-X)830,831,831
831 NA=NA+3
835 1F(AI(NA)-X)833,834,834
833 NA=NA+2
GO TO 835
834 AA=AIl(NA)
BB1=Al (NA-2)
DC=AI (NA+1)
D=Al (NA-1)
XX=(AA-BB1) /(. 4343*(LOG(DC)~-LOG(D+.0001)))
Y=AA-XX*, 4343 *L0G(DC)
Y=EXP(2.306%(X=Y)/XX)
GO TO (838,839),L0AD
838 GO TO (803,804,805,806),K

GA=60



839 GO TO (236,237,238),K

830 GO TO (836,8L0),LA

836 PRINT850

850 FORMAT (17HMACHINE SATURATED)
PAUSE
END

GA=61
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NON-SALIENT-POLE, WOUND-ROTOR,
SYNCHRONOUS GENERATOR COMPUTER PROGRAM
AND TEST DATA

SECTION H;
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NON-SALIENT-POLE DESIGN (INPUT)

= KO0 A7
MODEL /RS /ﬁ/A /st v //% DESIGN NO.(1) BY
{2)  |KYA |GENERATOR KVa IR 0 FUND/MAX OF FIELD FLUX (M | »
(3 e LINE VOLTS 209 O WINDING CONSTANT 7 je. |z
[SS
W9 1Eph_ |PHASE voLTS /20 ) POLE CONST. @ [ |2
e Im PHASES 3 D) END EXTENSION ONE TURN “8) JLg |8
wla) ¢ FREQUENCY 400 O DEMAGNETIZATION FACTOR (74) IcCn
X
31 e POLES 2L / TYPE ROTOR 1, 2 »*
NI /2000 45 |sLoTs puncHeDp (300) @,
8) |1, | PHASE CURRENT R 7 4O | SLOTS WOUND (3on {q’,
(9) _[PF | POWER FACTOR o X = iz SLOTS IN POLE CENTER {3020)| N,
(10) OPTIONAL LOAD POINT /. 75 27 | WIDTH OF SLOT OPENING (303) b,
an (4 STATOR L.D. 7,3 ./ O¢> | HEIGHT OF SLOT OPENING (303) | h ,
|02 Jo STATOR 0.D. A 72 3¢/ [SLOT DEPTH BELOW WEDGE (303) | b,
M { GROSS CORE LENGTH & C77 ,20? SLOT WIDTH (303) {b, x
- o
- ) fa, NO. OF DUCTS o &t | SLOT DEPTH (303) |h, :0‘-
g (15) |b, |wioTH OF bucT O (YEF | SLOT PITCH (304) *;,,
=lae Ik STACKING FACTOR (STATOR) 9 2 4. 47 | ROTOR STACK LENGTH (305) | (,
a9 [« WATTS/LE. / 2 4.3 | ROTOR STACKING FACTOR (&) |k,
(20) |8 DENSITY 7 7 & 7 p¢> | ROTOR DIAMETER o) {d,
(21) TYPE OF SLOT 22 = == & | ROTOR LD. (PCHGS.) (314a)ld |
(22)  |b, SLOT OPENING Ol o HEIGHT VENT HOLES (314b)[ b
{220 |b, SLOT WIDTH TOP O O WEIGHT OF ROTOR IRON (asn [ (~)
(22) |[b2 4 /. 2 | POLE FACE LOSS FACTOR (187) { (K1)
22) b3 ¢ 4" | NO. OF FIELD TURNS/POLE (146a)| N,
§ (22) fb, SLOT WIDTH 225 L2, G| MEAN LENGTH OF FLD. TURN (an | U,
14
o1 |he LOST ,/+5 ¢ | FLD. COND. DiA. OR WIDTH (148) a
ol@n [n, JIEEE; OS5, | FLD. COND. THICKNESS (149) =
E (22)  [hy o 200 |FLD.TEMPIN ¢ (150) | Xse ¢
(22 |h3 ~ &G¢f |RESISTIVITY OF FIELD COND 520° | (151) |F ¢
() |h, 5LOT DEPTH 4L2 / NO LOAD SAT, (87)
22) |, o O FRICTION & WINDAGE (183) |(Faw)
; -l
(22) |, L OSE M — /45" | ROTOR LAM. MTR'L (18) =
23) |a NO. OF SLOTS Sy /U ~7. S | STATOR LAM. MTR'L (CURVE) [ (18) k
(28) TYPE OF WDG. / OLD ]
(29) TYPE OF COIL / = ] J
‘0 O / 4 /l)()
(30) |n, CONDUCTORS/SLOT 4 . T
3n ly SLOTS SPANNED /0
415
32 | PARALLEL CIRCUITS 2 . ,f’_—?q
(33) STRAND DIA. OR WIDTH /70 A 2 J
2|@0 [N, [sTRANDs/coNDUCTOR / STATOR sLOT ROTOR SLOT
% [34) [N"sy [sTRANDS/CONDUCTOR /
> a9 STATOR STRAND T'KNS /50 K SLOTTED POLE~CENTER 2
E (35) dp DIA. OF PIN Zb_. SOLID POLE~-CENTER i
< 4
= {36) « «2 |COIL EXT. STR. PORT 2L | REMARKS :
(37 |her  [UNINS. STRD. HT. 50
(383) Ih'y [DIST. BTWN. CL OF STD. LSS
(420) PHASE BELT/ANGLE L0
40) [}~ .4 [STATOR sLOT skew L S
(50) |Xq ®C|STATOR TEMP °C 200
51) |2  |RES'TVY STA. COND, # 20° C , v
59 g AINIMUM AIR GAP O 5 REV. A



125,
7.13
0.
.05
.15
0.

. 100

128,
3.1
20,
870,

128,
3.1
20,
870,

208
9.7
0.

54,
.25

.83
1.2

2

k

3k,
70.
%6.

3k,

70.

INPUT
120,
6.09
0.

1.
25
0.
2209
55.

PARAMETERS FOR NON-SALTENT POLE DESIGN

3. oo,
0. 0.
.225 .05
1. 2,
.15 .165
0. 0.
.93k U459
22,k 159

L,
.92
.333
10,
60,
1.
647

.056

SATURAT!ION CURVE ( STATOR

1. 50,
5.2 76.
70. 104,

12000. 347,
12, 77 .4
0. 0.
2. .17
415 200,
L8, Lo,
.93 7.
200, .69
MATERIAL )
2. 60.
8. 86.
150, 128,

SATURATION CURVE ( ROTOR MATERIAL )

1. 50.
5.2 76.
70. 104,

HA-1a

2, 60,
8. 86.
150, 128,

. 065
.209

0.



SUMMARY OF DESIGN CALCULATIONS - NON-SALIENT - POLE (VOUTPUT)

MODEL __ EWO DESIGN NO. —
(17) ( &) [0LID CORE LENGTH 5.60280 1.026 7] CARTER COEFFICIENT (67) Ky |
- L(u) (Ao DEPTH BELOW SLOT _833 00 ]36‘[*3 098 AIR GAP AREA (68) (- i
26) ("7 ,) [SLOT PITCH L1486 170,4093 (AR GAP PERM (70c) (A o) Jo
(27) (Z1/3)[SLOT PITCH 1/3 DIST. UP 3279 L0667 3 EFFECTIVE AIR GAP (69) (ge)
- 42) (Ksk)  [sKEW FACTOR L 99774 . 8286 JFUND ‘MAX OF FLD. FLUX 7)) «€1) ta
43) (K4) |DIST. FACTOR . 95493 . 323 25 WINDING COnsT. (72) (Cw) 2
(44) (K ,) |PITCH FACTOR 91827 . 50907 POLE consT. (13) €, e
(45) { ) |EFF. CONDUCTORS 1;9 L7400 6, 7LE GE END. EXT. ONE TURN “8) (e) |2
T 8|46) (ac) [COND. AREA 02489 1.06 115 DEMAGNETIZING FACTOR (74) (Cm |©
<7 (551 |CURRENT DENSITY (STA.) (;968.90000 768,06 000 AMP conp/IN (128) (A)
A (49 £y |[1/2 MEAN TURN LENGTH 12.83600 1,3 127 REACTANCE FACTOR (129) (x)
—_ (53) (Rph) [COLD STA, RES. « 20° C .00322 9, 2156 (J LEAKAGE REACTANCE (130) (X4 )
(54) fRph ) |HOT STA. RES. X °C . 00551 196 ,6 9055 REACTANCE OF (131) (Xad)
(55) (£F 44,)| EODY FACTOR TOP ].?.‘IJI-3 0 ARMATURE REACTION 3
_ (56) (EFhot )| EDDY FACTOR BOT. 1 .07,[;50 205, 9356 SYN REACT DIRECT AXIS (133) (x, U
{62) (Aii) [STATOR COND. PERM. 3.32080 11.6 1018 FIELD LEAKAGE REACT (160) (x4) |+
[(60) ( Ae) [eND PERM. o 3.7222Q 08764 FieLp SELF INDUCTANCE  [(161) (Lg) |2
(63} () |WT.OF STA COPPER 11.07800 20,2086 UNSAT. TRANS.REACT  [(166) (x'a) | *
— {66 (7 Twr. oF sTA iRON LE LE1R8 17.7836 1 5AT. TRANS. REACT (167) (x'4)
(2120)(  ,,) | ROTOR SLOT LEAK PER 3 ‘)_4_900] 10.73 736 SUB. TRANS. REaCT (168) 3_ ‘i)
(153) (o c¢) {FLD. COND. AREA .00875 10. 73736 NEG SEQUENCE REACT (170) (x2) |
_ 005&54) (RF) CoLD FiD RES. 20°C -29052 3. 019472 ZERO SEQUENCE REACT (172) (x, )
510%5) (Re) [HOT FLD RES. - X° C LERAD 6507 _9000d TOTAL FLux (88) <¢. )
®|(156) ( ) [WT OF FLD COPPER 13 '8§100 {327'6200 FLUX PER POLE 92 @)
| (057) { ) [WT OF ROTOR IRON 3E LLIC1 L7 66L.0( GAP DENSITY (95 (Bq) |z
— 1045 (v Y| PERIPHERAL SPEED 292008 00020 103 _L,30Q( TOOTH DENSITY (N (B, 12
(176) (T4,) |OPEN CIR. TIME CONST. 292429 88 . 6650( CORE DENSITY (94) (8. ) | %
2 1177) (T, ) [ARM TIME CONST. 00268 66 . 12557 TOOTH AMPERE TURNS (97) (Fy) E
;E (178) (T'q) | TRANS TIME CONST. -01936 1+8_91,,801 CORE AMPERE TURNS (98) (F. ) {Z
T; (179) (T"*4) |SUB TRANS TIME CONST. 00500 997 . 1500(]1 GAP AMPERE TURNS (96) (F_) 3
S 1(180) (Fyc) § SHORT CIR NI 2053%.3 0000
(181) (SCR) [ SHORT CIR RATIO T 512 GG
- PERCENT LOAD 0 - 100 150 200 QP TIONAL
‘¢t L @a)reacrox T SR e T @iz 61.692 82,583 103,758 93,149
@.0 Gn rionee o3 aRe e 468,122 | 189,013 510,188 [699.579
_(Byq) (314) POLE DENSITY 58.534 (Bc)} (319) 63,756 66.601 63,485 68.040
(e ) (1) KOTOR CORE DENSITY| — 37 ¢ TL [ ®oe 670 | 4] 013 42,843 41,698 43,768
(Fol) (127) TOTAL N -~ 116,103 pF @9 1 99ky 790 [3938.299 hoL7.479  hkk1.828
Ut ) (12701FIELD AMPS” ~.-20,292  (m) @37 53.505 71.605 89,954 _80.760
—(SF ) (127¢)CUR. DENS(FLD) 2317.4L5E Ga) @39 161710.350 8177.405 10272.844 222,921
Q2 (Efp) (l27b)FIELD VOLTS 7.925 (Eggy ) (238) 35,77k 47,876 60, 145 53.998
¢ 02R,) (182) ROTOR LoOSS 160,823 0Zr)4n 1 1914 115 [35428,199 410,287 4360,858
L (F&w) (187 F&w Loss 2778.500  [IF&w 8D 15778 500 2778.500  P778.500 __£778 €00
3 ) U9 staToornioss [ 981,930 Wm0 @@ 1177959 | (88.640 | 96k 2Lh 1818 205
@ (W)  (185)STACORE LOSS 4.927. 460  _{wo) (85 | 927 140 927 .460 927.460 927.460
> (Wpat) (‘ise)Po'LEF'ACELo;_G 102,900 Jv.m e .| 187 138 292 L36 439,854 360,880
02 R, (194)STATOR CU Loss .000 [07ra245) 119971,500 | L4B0,875 7966.000 £098, 968
(-) (195 EDDY LOSS 000 |t-) @407 277,615 625,623 1110,460 850,196
(=) (19) TOTAL LOSSES 4251,613  |(-) @ [ 855l 288 13220,74%5 1]9597.105__16195,565
_(=) (=Y RATING (KW) 000  [-7"@® | 100,000 150,000 200,000 175.000
(-) { = ) RATINGELOSSES L. 251 (=) (249 108 554 163,220 219,597 191, 1
(- (-yeeRceNTLowEs | 100,000 () B0 7.880 8.099 8,924 8,470
=) () PERCENT EFF. 000 5 @h ] 90119 91.900 91.075% 91.529
DESIGNER e
— HA-2 DATE

REV, A



NO LOAD SATURATION OUTPUT SHEET

R

(31 (E) ) (F (91 B AT o0 ® ) o (F
[TEMS vOLTS AIR GAP A.T. TOOTH DENSITY TOCTHK AT, CORE DENSITY -
98a) (F ) 32 @iy (313) Cc (31) Boe  (316) r am )
vOLTS STATOR A.T. LEAKAGE FLUX {TOTAL FLUX POLE POLE DENSITY % POLE AT, TOTAL AsTs Nkl
"o 106.27200 | 797.70L00 82 ,74400 6. 881 25 70.23200 2.721
16 .60572 17.09969 | 423,529%9 57.68273 37.10615 1 1019,09540
w | 187.05600 897 h17oo 93,08700 | 22.58272 | 79.79850 | 19.8322
42 ,41508 19.73553 | h26,16553 56,0172 37.33708 | 10LL, 96600
o |207.84000 | 997.13000 | 103.4300C | 66.12557 | 88.66500 | 48,0480,
115.07358 23.,35516 | 429,78516 58.53469 37.65421 [ 1117,.71000
o 228.62400 1036 81#300 113.77300 142,99718 97.53150 142,18831
285,18549 02121 | 435.45121 59.30638 38.15062 | 1287.5585"
24L,9,40800 119 .55€00 124,11600 305.3691¢€ 106,29800 1 31L4.25781
nn 61962697 | 38013802 | Wiki.56802 | 60.54805 | 38.94936 1622.62;5
130% MACHINE SATURATED
140%
150%
160%
HA-3

[ { A
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Exciia o - O ELLF
Coaa. 0 ume Cim Cugy

, Lovsr b ovabe D ez bETTES
DIELECTRIC $TRENGTH FOR | | Mol t i \ " T
(a) STATOR. S L1832 e
() ROTOR .. - o o o e o ? /500 : ' i Z
RPM OVERSPEED FOR. . &5 _MN.__ _____ ____ /3700 - T
WEIGHT /75# | L
WRZ s e - |
OVERHUNG MOMEAT _ - _ _ ] o
STATOR RES. / PH. AT 25 OF _ r ©r728 ,0/0-a
FIELD RES. AT 75 OF o . - 397 F73 e~
SHORT CIRC. KATIO AT _ oo wem ? i SYS  (S%7 :
% SHORT CIRC. CURRENT CAPACITY . __ . b = = 1 )
FRAWLOSSAT. ____ RPM__ ... . | 4 : C e —
CORELOSSAT _ __ _ CYCLES/SEC. . { . .....L . ... _ . .
% EFFICIENCIES - TEMPS. STABLE | | ;
(a) AT _%LOAD __ RPM *PF | 7.7___ I R J:__
() AT %_OAD _ . __RPM _ ®OF .l L
(AT . %LOAD ____ _RPM _____NPF L I R A _1 .
(DAT . _SLOAD ______RPM ____  %PF R 1_ B "
(AT . _ .. %LOAD _____ __RPM ______ _ %PF !, B E N !
FIELD CURRENTS AT ___ __YOLTS 5 ‘; i
(AT __ __ %LOAD _ ____RPM ___ __%PF| | P J ,
(b)AT ... .%LOAD ____ _RPM __®PEI 1 b
AT . %LOAD ___ __RPM _ __ SPF| _._ . L [
(AT _ __ SLOAD _ ____ RPM ______WPF_ __j,_w_* S
(AT ___ %LOAD _____RPM _____ %PF| _ IR N
REACTANCES AT 9400 _CYCLES /SEC. /& 9% | ; |
(a) SYNCHRONOUS _ e L} 206 . 200 | .
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(c) SUBTRANSIENT ____ __ ! /0, Q_‘}_.]LL;,_‘.'_ L
(d) NEGATIVE SEQUENCE i 106 _ [
() ZERO SEQUENCE . EYE ; !
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iTHOUT  REGC ULATOR, MACHINE  WAS SELF
VENT1BTED, DATA WAS TRANEN FoR IO 2N
AT EnD OF THE 30 MiNUTES MEAT Run
TEMPERARTURES WERE AS FoLLoOws,
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: VOLTAGE WAVES OBTAINED FROM FULL
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POTO No. ;025510

w.0.

53193

SHOWING :

TRANSIENT VOLTAGE RESULATION
WITH THREE-PHASE, 0.LO -OWER FACTOR,
0.5 PER UNIT IMPEDANCE
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COMPUTZR PROCEDURE FOR

NON SALIENT POLE DCOIGN CALCULATIONS

1. Clear core (no switch control).

2 Insert output Form #1 into typewriter, set margin for correct
output, and set typewriter for single space.

3a Load pass #1 followed by input parameters (output punched cards).

Lie Load pass #2 followed by output from pass #1 (output printed
plus punched cards).

Se Load pass #3 followed by output from pass #2 (output printed
plus punched cards)s

5e Load pass #4 followed by output from pass #3 (output printed
plus punched cards).

Te Load pass #5 followed by output from pass #l (output printed
plus punched cards).

8. Load pass #5A followed by output from pass #5 (output punched cards).

9 Load pass #6 followed by Saturation curve values®™ and output

from pass #5A (output printed plus punched cards)e

10, Load pass #7 followed by output from pass #6 (output printed
plus punched cards if no load saturation curve required).

11. If there is card output from pass #7 a no load saturaticn curve
is required. Insert output Form #2 in typewriter and set margine

Load pass #8 followed by saturation curve values® and output

from pass #7 (output printed).

# Saturation curves are loaded in order shown on Input Form #l.

HA-18a
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G0o00o0opocoooofcooooonfcengon oocooooouoonoposoosajooocoofsosano 0000000/000000000
122456 1asnunnen LERRF | 930 3132 33 34 2508 57 38 30 40 @1 “Heisaa 51525254 55 3687 58 59 60 6; &2 BRSO RPINSAN RN0
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ALL SATURATION CURVE VALUES ARE IN FORMAT F10.0 (FIG, 2)
(ALL SATURATION CURVES MUST HAVE 5 CARDS)
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CALCULATION
NUMBER

(L6)
(68)
(128)
(153)

(15)
(20)
(22)
(22)
(22)
(22)
(22)
(57)
(57a)
(51)
(303)
(321)
(31L)
(31b)

ELECTRICAL
SYMBOL

:

N g

HA=19

NON=-SALIENT WOUND=-POLE GENERATOR

FORTRAN

SIMBOL

AC

GA

BV
BK
BO
Bl
B2
B3
BS
™
SM
TE
BR
FDD
FD

BRH



CALCULATION
NUMBER

(315)
(319)

(32)
(60)
(71)
(72)
(73)
(74)

(11)
(11a)
(12)
(35)
(31La)

(3)
)
(55)

ELECTRICAL
SYMBOL

rc

BpeL

HA=20

FORTRAN

SYMBOL_

FDD

FD

cC
cX
Cl
CW
CP
CM

DI

DU

DB

DRS

EE

ET



CALCULATION ELECTRICAL FORTRAN

NUMBER SYMBOL SYMBOL
(56) EpBot, EB
(127) Ep EFNL
(198) e4 ED
(228) Eppr, EF

F, f

(5a) f F
(96) Fy FH
(97) Fyp FT
(98) Fc AT
(127) Fio FN
(180) Fo. FSC
(183) F&W WF
(316) F FA

pc
(317) Fle FAL
(320) Fpey FX
(322) FreL FQ

G g
(59) g GC
(69) ge GE

HA=21



CALCULATION
NUMBER

(22)
(22)
(22)
(22)
(22)
(22)
(22)
(24)
(37)
(38)
(303)
(303)
(303)

(8)
(127a)
(182)
(237)
(241)

ELECTRICAL
SYMBOL

c*

o7 &

2

HA=22

FORTRAN
SYMBOL

HO

HY
HZ
HS

HT
HC
SH

SD

HR1

PI

FI



CALCULATION

NUMBER

(2)
(9a)
(16)
(19)
(L2)
(L3)
(L)
(61)
(63)
(67)
(308)

(13)
(17)
(36)
(L8)
(L9)
(1L7)
(161)
(305)
(305a)

ELECTRI CAL
_ SIMBOL

K, k

=
t=

Ll
w

o™

HA~23

FORTRAN

SYMBOL

FS
DF

CF

cC

RCC

5s
CE
EL
HM
FE
SI



CALCULATION
NUMBER

(5)

(L)
(30)
(34)
(3La)
(L5)
(302a)

(6)
(9)

(23)
(25)
(300)
(301)

ELECTRICAL
SYMBOL

HA=2l

FORTRAN
SYMBOL

PN

HV
SC
SN
SNL
EC

ANRC

PF

g L e 8



CALCULATION ELECTRICAL FORTRAN

NUMBER SYMBOL SYMBOL
R! r

(7) Rpm RPM

(53) Rgph RG

(154) R  (cold) FK

(155) Re  (hot) FR
S! s

(L7) Sg s

(127¢) Sp CDD

(181) Ser SCR
T, t

(176) ™ 4o TC

(177) Ty TA

(178) T? 4 TS

(179) ™y T4

(304) tog TRS
V! v

(145) v VR

HA=25



CALCULATION ELECTRICAL FORTRAN

NUMBER SYMBOL SYMBOL
w, w
(184) W L ST
(185) W, WQ
(186) wNPL WN
(242) WopL ST
(243) WorL PP
(2l44) Wopr DL
X! x
(50) x3°c T1
(129) X XR
(130) X XL
(131) Xag XD
(132) Xaq XQ
(133) Xy XA
(150) x:%c TZ
(160) Xp XF
(163) Xpg X1
(166) X'Du Xu
(167) x'd XS
(168) X"d X

HAa2A



CALCULATION
NUMBER

(170)
(172)

(31)

(26)
(27)
(LO)
(L1)

(62)
(64)
(70c)
(312b)
(332)
(333)

ELECTRICAL

SYMBOL

Tsl/3
1’Sk

Ars

Arx

HA=27

FORTRAN

SYMBOL

XN

X0

TS

SK

TP

PC

AG

XRS

XF1



CALCULATION
NUMBER _

(88)
(92)
(311)
(312).
(312a)
(313)
(318)

(51)
(151)

(198a)

(187)
(188)
(189)
(190)
(191)
(192)

ELECTRICAL
SYMBOL

-

Vool ol o

HA-28

FORTRAN
SYMBOL

TG
FQ
PGP

GZ

GL

RS

D1
D2

D3

D5



PASS 1 NON-SALIENT WOUND-POLE GENERATOR
DIMENSION DA(B) DX(b) DY(8) DZ(B)
1 FORMAT(EH 5, Ell 5, EH 5 ET1, 5 El1, 5 EH 5)
2 FORMAT(F7.0,F7.0,F7.0,F7.0,F7.0,F7.0,F7.0,F7.0,F7.0,F7.0)

33 READ2,VA,EE,EP,PN,F,PX,RPM,PI,PF,POL
READ2,D!,DU,CL,HV,BV,SF,WL,BK,ZZ,B0
READ2,B1,B2,B3,BS,H0,HX,HY,HZ ,HS HT
READ2,HW,QQ,W,RF ,SC,YY,C,DW,SN,SN1
READ2,DW1,DB,CE,SH,SD,PBA,SK,T1,RS,GC
READ2,C1,CW,CP,EL,CM, TPR,Q1R,QR, ANRC WO
READ2 ,HD,HR1,BR,HR,TRS ,ALR,RK,DR,DRS, BRH
READ2,WR,D1,PT,FE,RD,RT,T2,RR,SNL,WF

SS=SF*(CL~HV*BV)
HC=(DU-D1-2, O*HS)*O 5
IF (HC-,7%*HS)33,5,5

5 QN=QQ/ (PX*PN)
TS=3, ll&_z*Dl /QQ

\F(zz-4,0)29,30,29

29 TT=(0,667*HS+D1)*3,142/QQ
GO TO 31 ]

30 TT=3, 1h16*(on+2 *H0+1,32*BS) /QQ

31 1F(Z2~1.0)6,6

6 BO=BS
cc=(5. 0*GC+BS)*TS/((5 0*GC+BS ) *TS-BS*BS)
GO TO 8
7 QC=(4 . 4h*GC+0.75*B0O)*TS
CC=QC/(QC-B0O*BO)
8 CS=YY/(PN*QN)
TP=3,142*D1 /PX

HA=20



IF(SK)32,32,92
32 F$=1.0
GO TO 34 _
92 FS=SIN(1.571%SK/TP)*TP/(1,571*SK)
34 IF(PBA-60.)9,9,10
9 D=1,0
GO TO 95
10 D=20,
95 1=QN
U=1
IF(QN-U)36,36,35
35 U=PX*PN
XX=U
N=U
DO 11 K=1,N
Z=U/XX
I=Z
Z1=|
IF(z~21)12,12,11
12 ZY=QQ/XX
| =ZY
Z1=|
IF(2Y-21)37,37,11
11 XX=XX-1.
36 ZY=QN
37 DF=S|N(l.57]*D/PN)/(ZY*D*SIN(l;57l/(PN*ZY)))
CF=SIN(YY*1,571/(PN*QN))
EC=QQ*SC*CF*FS/C
DT=DW1



13

1k

IF(DT) 13,13, 14
AC=0,785*DW*DW*SN1
G0 TO 24
2Y=0.0
DA(1)=0.05
DA(2)=0.072
DA(3)=0.125
DA(4)=0,165
DA(5)=0,225
DA(6)=0:h38
DA(7)=0:688
DA(8)=1,5
DX(1)=0.00012k
DX(2)=0,00021
DX(3)=0.00021
DX (4)=0.0008%4
DX(5)=0.00189
DX(6)=0:00189
DY(1)=0,000124
DY(2)=0.00012k4
DY(3)=0,0008h
DY (4)=0,00084
DY(5)=0.00189
DY(6)=0,00335
DY(7)=0.0075k4
DY(8)=0,03020
DZ(1)=0,000124
DZ(2)=0,000124
DZ(3)=0.000124
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93
15

16

ol

17
18

19
20

21

22

DZ(4)=0;00335
DZ(5)=0.00335
DZ(6)=0.00754
DZ(7)=0.0134
DZ(8)=9.0302
IF(DT-.05)94,94,15
JA=0

JB=0

JC=0

JD=0

JA=JA+1

JB=JB+1

JC=JC+1

JD=JD+1
IF(DT-DA(JA))17,17,16
D=0

IF(zY)23,23,27
IF(DW-0.188)18,18,19
CY=DX(JB-1)
CZ=DX(JB)

GO TO 22
IF(DW-0,75)20,20,21
CY=aDY (JC-1)
CZ=DY(JC)

GO TO 22

CY=DZ (JD-1)
CZ=DZ(JD)
D=CY+(CZ~CY)*(DT-DA(JA-1))/(DA(JA)-DA(JA=1))
IF(ZY)23,23,27
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23
24

25

26

27
28

AC=(DT*DW=D)*SN1

IF (RT)25,25,26

AS=0, 785*RD*RD

GO TO 28

ZY=1.0

DT=RT

DW=RD

GO TO 93

AS=RT*RD-D

S=P1/(C*AC)
PUNCH1,VA,EE,EP,PN,F,PX
PUNCH1,RPM,PI ,PF,POL,DI
PUNCH1,DU,CL,SS,HC,SF,QN
PUNCH1,WL,BK,ZZ,B0,B1,B2
PUNCH1,B3,BS,HO,HX, HY HZ
PUNCH1,HS,HT ,HW,QQ,W,RF
PUNCH1,SC,YY,C,TS,SN,DB
PUNCH1,CE,SH,SD,TT,SK,T1
PUNCH1,RS,GC,C1,CW,CP,EL
PUNCH1,CM,TPR,Q1R,QR,BR,HR
PUNCH1,TRS, ALR,DR,RK,CC,WR
PUNCH1,D1,W0,HD,HR1,ANRC,DRS
PUNCH1,BRH,PT,FE,RD,RT,T2
PUNCH1,RR, SNL,WF ,CS,AS,FS
PUNCH1,TP,DF,CF,EC,AC,S
PUNCH1,PBA

PAUSE

END
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L2

K1

PASS 2 NON-SALIENT WOUND-POLE GENERATOR
FORMAT (E11.5,E11.5,E11,5,E11.5,E11.5,E11,5)
FORMAT(9X F12.5,2X F12,5)
READ1, VA,EE,EP,PN,F,PX
READ1,RPM,PI,PF,POL,DI
READ1, DU,CL,SS,HC,SF,QN
READ1, VL,BK,ZZ,B0,B1,B2
READ1, B3,BS,HO,HX,HY,HZ
READ1, HS,HT,HW,QQ,W,RF
READ1, SC,YY,C,TS,SN,DB
READ1, CE,SH,SD,TT,SK,T1
READ1,RS,GC,C1,CW,CP,EL
READ1,CM,TPR,QIR,QR,BR,HR
READ1,TRS,ALR,DR,RK,CC,WR
READ1,D1,W0,HD,HR1,ANRC,DRS
READ1,BRH,PT,FE,RD,RT,T2
READ1, RR,SNL,WF,CS,AS,FS
READ1, TP,DF,CF,EC,AC,S
READ1,PBA

GA=3.142%D | *CL
AG=6,38%D1/(PX*GC*CC)
ALP=QR/Q1R

X=BR*%*2

IF (BR=WO) 41,42, 41
RCC=TRS*(5.*GC+BR)
RCC=RCC/(RCC~-X)

GO TO 43
RCC=TRS* (4  4li*GC+,75*BR)
RCC=RCC/(RCC-X)

HA=3L



L3

48

L7

63
Ll
L5

L9

50

51

52
53

54
55

IF(TPR=1.)47,48,47
GE=CC*GC

c1=(gos(x)*((Rcc71.)/Rcc)+(.6366/(RCC*ALP))*S|N(X))*1;27

CP=1.-ALP+ALP/(2.*RCC)
CFA=1.-ALP+ALP/(3.*RCC)
GO TO 63

GE=RCC*CC*GC
C1=(.8105/ALP)*SIN(X)
CP=1,-ALP/2.
CFA=1.-2,*ALP/3.
CM=1,23*ALP/SIN(X)

IF (CW)45,45,46

CW=0, 707 *EE*C1*DF / (EP*PN)
TG=6000000,0*EE / (CW*EC*RPM)
BG=TG/GA

FQ=TG*CP/PX
|F(zz-3.0)49,50,51
SM=TT-BS

GO TO 53

SM=(3.1416*(D1+2,*HS)/QQ)~B3

GO TO 53
IF(22~4.0)50,52,49
SM=TT-, 94*BS
TE=TG/(QQ*SS*SM)
BX=0,5*FQ/ (HC*SS)
IF(EL) 54,54,62
IF(RF) 55,55,61
IF(PX-2,0) 56,56,57
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56

57
58

59
60

61
62

U=1.3
GO TO 60

IF(?X-u.O) 58,58,59

U=1.5

GO TO 60

U=1.7 _
EL=3, 142*U*YY*(D1+HS) /QQ+0.5

GO TO 62 ) .
EL=2,0%CE+(3,142%(0,5%HX+DB) ) +(YY*TS*TS/(SQRT (TS*TS-BS*BS)))
HM=CL+EL

RY=SC*QQ*HM/ (PN*AC*C*C)
RX=RS*0,000001
RB=(T1+234,5)*0,003 94*RX
RG=RX*RY

RP=RB*RY

A=P | *SC*CF / (C*TS)
XR=,0707*A*DF / (C1*BG)
PRINT3,SS,CC,HC,GA,TS,AG,TT,GE,FS,C1,DF,CW,CF,CP,EC,EL,AC,CM
PUNCH1,VA,EE,EP,PN,F,PX
PUNCH1,RPM,P1,PF,POL,D!
PUNCH1,DU,CL,SS,HC,SF,QN
PUNCH1,WL,BK,2Z,80,B1,B2
PUNCH1,B3,BS,HO, HX,HY HZ
PUNCH1,HS ,HT ,HW,QQ,W,GE
PUNCH1,SC,YY,C,TS,BG,TG
PUNCH1,FQ,TE,BX,TT,HM,SM
PUNCH1,RG,GC,RP,C1,CW,CP
PUNCH1,EL,CM,TPR,Q1R,QR, BR
PUNCH1,HR,TRS,ALR,DR,RK,CC



PUNCH1,WR,D1,W0,HD,HR1, ANRC
PUNCH1,DRS,BRH,CFA,PT,FE,RD
PUNCH1,RT,T2,RR,SNL,WF,CS
PUNCH1,AS,SH,TP,DF ,CF, SN
PUNCH1,AC,S,AG,A,SM,SD
PUNCH1,RB, XR,PBA

PAUSE

END
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Lo

PASS 3 NON-SALIENT WOUND-POLE GENERATOR
FORMAT(E11.5,E11.5,E11.5,E11,5,E11,5,E11,5)
FORMAT(9X F12,5,2X F12,5)

READ1, VA,EE,EP,PN,F,PX

READ1,RPM,PI ,PF,POL,DI

READ1, DU,CL,SS,HC,SF,QN

READ1, WL,BK,ZZ,B80,B1,B2

READ1, B3,BS,HO,HX,HY,HZ

READ1, HS,HT,HW,QQ,W,GE

READ1, SC,YY,C,TS,BG,TG

READ1, FQ,TE,BX,TT,HM,SM

READ1, RG,GC,RP,C1,CW,CP

READ 1,EL,CM,TPR,QIR,QR,BR

READ 1,HR,TRS,ALR,DR,RK,CC

READ 1,WR,D1,W0,HD,HR1,ANRC

READ 1,DRS,BRH,CFA,PT,FE,RD

READ 1,RT,T2,RR,SNL,WF,CS

READ 1,AS,SH,TP,DF,CF,SN

READ 1,AC,S,AG,A,SM,SD

READ1,RB,XR,PBA

IF(SH)37,38,40

ET=1

EB=1

GO TO 39 _ |

AA=0. 581+ (SN*SN=1.0)*0,0625% (SD*CL/ (SH*HM) ) *2,0
AB=(SH*SC*F*AC/(BS*RB*1000000,0) ) ¥*2,0
ET=AA*AB*0,00335+1.0

EB=ET-0.00168*AB

IF(2z-5.)350,351,350
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351

350

353
355

354

352

357

356

74
75

76

77

FF=1,0

GO TO 75
IF(PBA-60.)352,353,352
lF§CS—.667)35h,355,355
D=.75

7=,25

GO TO 74

D=l:5

Z=-,25

GO TO 74
IF(QS—.667)356,357,357
FF=,75

GO TO 75

D=1,2

Z=-.05

FF=D*CS+Z

CX=FF / (CF*CF *DF *DF)
Z=CX*20,0/ (PN*QN)
BT=3.142*D1/QQ-BO
ZA=BT*BT/(16.0*TS*GC)
ZB=0,35*BT/TS

ZC=H0/BO
ZD=HX*0,333/BS
ZE=HY/BS

IF(zz-2.0) 76,77,78
PC=Z*(ZE+ZD+ZA+1B)

GO TO 82
PC=2*(ZC+(2.0%HT/(BO+BS) )+(HW/BS)+ZD+ZA+ZB)
GO TO 82
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78
79

80

81
82

83
84

IF(22-4.,0) 79,80,81

PC=Z*(ZC+(2.0*HT/(BO+BI))+(2.0*HW/(BI+BZ))+(HX*O.333/BZ)+ZA+ZB)

GO TO 82
PC=Z*(ZC+0.62)
GO T0 82

PC=Z*(ZE+ZD+(O.5*GC/TS)+(O.25*TS/GC)+0.6)

EK=EL/(10,0%*(0,103*YY*T5+0,402))
IF(DI-8,0) 83,83,84
EK=§QRT(EK) )
ZF=.612%L0G(10,0%CS)

Ew=6.28*EK*ZF*(TP**(0.62-(0.228*LOG(ZF))))/(CL*DF*DF)

XL=(PC+EW) *XR
XD=XR*AG*C 1*CM

WC=0,32 1*SC*QQ*AC*HM
PRINT3,S,A,HM, XR,RG,XL,RP, XD
PUNCH1,VA,EE,EP,PN,F,PX
PUNCH1,RPM,P1,PF,POL,DI
PUNCH1,DU,CL,SS,HC,PC,QN
PUNCH1,WL,BK,ZZ,B0, XD
PUNCH1,XR,BS, XL ,HX ,HY ,HZ
PUNCH1,HS,WC, AC,QQ,W, GE
PUNCH1,SC,YY,C,TS,BG, TG
PUNCH1,FQ,TE,BX,TT,EW, AG
PUNCH1,RG,GC,RP,C1,TP,CP
PUNCH1,DF ,CM,CFA, TPR,QIR, QR
PUNCH1,HR,TRS,ALR, EB, DR ,RK
PUNCH1,CC,WR,D1,WO0,HD,HR1
PUNCH1, ANRC,DRS, BRH, PT, FE,RD
PUNCH1,RT,T2,RR, SNL,WF,CS
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PUNCH1,AS,ET,SM,BR,CF
PAUSE
END

rra I



PASS L NON-SALJENT WOUND-POLE GENERATOR
1 FORMAT(Ell.s,g11.5,El1:5,511.5,511.5,511.5)
3 FORMAT(9X F12,5,2X F12.5)
READ1, VA,EE,EP,PN,F,PX
READ1,RPM,PI,PF,POL,DI
READ1, DU,CL,SS,HC,PC,QN
READ1, WL,BK,ZZ,B0,XD
READ1, XR,BS,XL,HX,HY,HZ
READ1, HS,WC,AC,QQ,W,GE
READ1, SC,YY,C,TS,BG,TG
READ1, FQ,TE,BX,TT,EW,AG
READ1, RG,GC,RP,C1,TP,CP
READ 1,DF,CM,CFA,TPR,QIR,QR
READ 1,HR,TRS,ALR,EB,DR,RK
READ 1,CC,WR,D1,WO0,HD,HR1
READ 1,ANRC,DRS,BRH,PT,FE,RD
READ 1,RT,T2,RR,SNL,WF,CS
READ1,AS,ET,SM,BR,CF
ZA=3,1416*(DI+HS)/QQ
|F(zz-3.0) 88,89,88
88 TM=ZA-BS
GO TO 90 _
89 TM=(3.1416%(D1+2.*HS) /QQ)-B3
90 WI=(TM*QQ*SS*HS+(DU~HC)*3, 142*HC*SS ) *0, 283
AN=0,0
100 AN=AN+0,005
AL=COS (AN)
IF(PF-AL) 100,100,101
101 VR=0,262*DR*RPM
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FH=BG*GE/0.00319
ZG=PT*PX*FE*0,000001/AS
FK=RR*ZG ) _
FR=(IZ+234.5)*FK*0.0039&
RC=0,32 1*PT*PX*FE*AS
XA=XL+XD
X-=l 2,76%PX/QR
Y—.35*(TRs-wo)/TRs+GC/(2 *TRS)
|F (WO-BR) 102,103,102

103 XRS=(HD/BR+HR1/(2.*BR)+Y)*X
GO TO 104

102 XRS=(HD/WO+2, *(HR-HRI—HD)/(WO+BR)+HR1/(2 *BR)+Y)*X

104 EWR=TP*(TP*(6,6756 187E~L*TP-3. 0560938E-~2)+. 66201215)- 10576361
EWR=EWR*6,28/ALR
XF 1=EWR+XRS
XF=XR*CM*CM*XF 15k, /3, 1416

- -

-

S|=(PI*PT*PX*ALR/I.Ef8)*((CFA*3.}9*TP/GE)+XFI)
xz=(3.19*PX/D|)*(Gq+.u7*SQRT(uoo./F)+HD)*XR
XU=XL+XF*(XD/ (XD+XF))
XS=0,88*XU
XX=XL+XZ
XN=XX
XB=XA
TC=S1/FK '
RA=PN*P | *P | *RP*0.001/VA
TA=XN/ (628, b*F*RA)
T5=XS*TC/XA
IF (F-60,0)108,108,109
108 ThL=0,035
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GO TO 110

109 TL=0,005

110 1F(WF)111,111,112 |

111 WF=DR**2 5% (RPM**1,5)*ALR*0,00000252

112 WQ=(DU~HC) *1, Lk2*HC*SS* (BX/BK) **2 , 0*WL
WT=(SM)*QQ*SS*HS*0, 453 % (TE/BK)**2,0%*WL
PRINT3,ET
PRINT3,EB,XA,PC,XF,EW,S1,WC,XU,WI, XS
PRINT3,XRS, XX, AS, XN
PUNCH1,VA,EE,EP,PN,F,PX
PUNCH1,RPM,P1 ,PF,POL,DI
PUNCH1,DU,CL,SS,HC,PC,QN
PUNCH1,WL,BK,ZZ,B0,XD, XR
PUNCH1,BS, XRS ,HX,HY ,HZ ,HS
PUNCH1,BR, AC,QQ,W,GE,SC
PUNCH1,YY,C,TS,BG,TG,FQ
PUNCH1,TE,BX,TT,EW, AG,RG
PUNCH1,GC,RP,C1,TPR,QIR,QR
PUNCH1,HR, TRS,ALR,DF,CF
PUNCH1,FH,HR1,ANRC,DRS ,BRH, XZ
PUNCH1,EB,DR,RK,CC,WR,D1
PUNCH1,W0,TC,PT,VR,RD,RT
PUNCH1,WT,WQ, SNL ,WF,CS,AS
PUNCH1,ET,FK,FR,XA,XB,T5
PUNCH1,T4, AN, AL,RC,TA,HD
PAUSE
END



PASS 5 NON-SALIENT WOUND-POLE GENERATOR
1 FORMAT(E11.5,E11.5,E11,5,E11.5,E11.5,E11,5)
3 FORMAT(9X F12.5,2X F12,5)
READ1, VA,EE,EP,PN,F,PX
READ1,RPM,P1,PF,POL,DI
READ1, DU,CL,SS,HC,PC,QN
READ 1,WL,BK,ZZ,B0,XD,XR
READ 1,BS,XRS,HX,HY, HZ,HS
READ 1,BR,AC,QQ,W,GE,SC
READ 1,YY,C,TS,BG,TG,FQ
READ 1,TE,BX,TT,EW,AG,RG
READ 1,GC,RP,C1,TPR,Q1R,QR
READ 1,HR,TRS,ALR,DF,CF
READ 1,FH,HR1,ANRC,DRS,BRH, XZ
READ 1,EB,DR,RK,CC,WR,DI
READ 1,W0,TC,PT,VR,RD,RT
READ 1,WT,WQ,SNL,WF,CS,AS
READ 1,ET,FK,FR,XA,XB,T5
READ 1,T4,AN,AL,RC,TA,HD
GT=B0/GC
IF(GT-1.0)304,304,303
304 AA=2,6
GO TO 115
303 IF(GT=3.75)113, 114,114 .
113 AA=10,0%*0,178/((GT-1.0)*%*0,33L)
GO TO 115 ) .
114 AA=10,0%*%0,11/((GT-1.0)%**0,17k)
115 GF=AA*P1*SC/(C*FH)
305 IF(sc-1,0)121,121,122
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121 AX=1.0
AY=1,0
GO TO 125 )

122 AX=3.0%YY/(PN*QN)~2,0
IF(CS-0.667)123,124, 124

123 AY=1,5*%YY/(PN*QN)-0,25
GO TO 125 _

124 AY=,75%YY/(PN*QN)+0.25

125 1F(WR)126,127,126

127 1F(TPR-1,)85,86,85

85 X=Q1IR
GO TO 87

86 Xx=QR }

87 WR=.238*(3:lule*(DR-Hg)—x*BR)*ALR*HR*RK
HRC1=(DR-2,*HR-DRS) /2,
WR=WR+, 89 (DRS+HRC 1) *HRC 1*ALR*RK

126 1F(W)130,130,131

130 X0=0.0
GO TO 132 ]

131 AA=(2.0*HZ+HX)*I.6/(PNfQN*CF*CF*DF*DF*BS)
X0=( (PC+XZ)*AX/AY+AA+0, 2%EW) *XR

132 D2=BG**2.5%0,000061 _
D3=(0.0167*QQ*RPM)**1,65%0,000015147
IF(TS~0.9) 133,133,134

133 DLU=TS**1,285%0,81
GO TO 137

134 IF(Ts~-2,0) 135,135,136

135 Dh=TS**1,145%0,79
GO TO 137



136
137

138

139
140

141
142

143
144

148
145

146
147

DM=TS**0;79*0;92
D7=B0/GC

IF(D7-1.7) 138,138,139
D5=D7**2,31%0,3

GO TO 1h4

1F{D7-3.0) 150,140,1&1
D5=D7%*2,0%0.35

GO TO 1hk

IF(D7-5.0) 142,142,143
D5=D7%*1,4*0,625

GO TO Thk
D5=D7**0,965*1., 38 )
D6=19.0**(0.932*Cl—l.606)
BA=3, 142#*D | *CL
WN=D1%D2*D3*DL*D5*D6*BA
UY=XRS*ALR*RK/1000.
AA=WO/ (GC*CC)

VT=0

IF(AA)IM8 147,148

IF (AA=.65) 145,145, 146

VT=L0G(10,0*AA)* (-0, 2h2)+0 59

GO TO 147

VT=0, 327—(AA*0 266)
UZ=(DU—HC)*O,7859/PX
EZ=(ET+EB)*0,5-1.0
AA=PN*P | *P|

PU=AA*RG

PV=AA*RP )
VVmEP*P | *PF*,003
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FSC=XA*FH*0,01
PRINT3,FK,X0,FR,TG,RC,FQ,WR,BG,VR,TE,TC,BX
PUNCH1,VA,EE,EP,PN,F,PX
PUNCH1,RPM,P},PF,POL,BO
PUNCH1,GC,DR,PT,T5,T4,W0

PUNCH1,GF ,VT,SNL,TS,CC
PUNCH1,BG,FK,TPR,Q1R,QR,HR
PUNCH1,TRS,ALR,TG,TE,BX,FR
PUNCH1,XD,FH,HR1,ANRC,DRS, BRH
PUNCH1,WQ,WT, AN, AL, XA, WF
PUNCH1,AS,HS, GE,XB,WN
PUNCH1,UY,UZ,EZ,PU,VV,FSC
PUNCH1,PV,HD, XRS,BR,RK, TA

PAUSE

END
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PASS 5A NON-SALIENT WOUND-POLE GENERATOR
DIMENSION GX(L),YA(k),ED(4) _ )
1 FORMAT(E11,5,E11.5,E11,5,E11,5,E11,5,E11,5)

READ1,VA,EE,EP,PN,F,PX
READ 1,RPM,PI,PF,POL,BO
READ 1,GC,DR,PT,T5,TL, WO
READ 1,GF,VT,SNL,TS,CC
READ 1,BG,FK,TPR,QIR,QR,HR
READ1,TRS,ALR,TG,TE,BX,FR
READ 1,XD,FH,HR1,ANRC,DRS,BRH
READ 1,WQ,WT,AN,AL,XA,WF
READ 1,AS,HS, GE,XB,WN
READ 1,UY,UZ,EZ,PU,VV,FSC
READ 1,PV,HD,XRS,BR,RK,TA
BP=(3.1416*(DR-HR) /PX)
Y=QIR-QR+PX
IF(TPR-1,)890,891,890

891 BP=BP*(Y/QR)-BR
GO TO 893 )

890 BP=BP*(Y/QIR)-(ANRC+1.)*BR

893 ALRS=ALR*RK
AP1=BP*ALRS _
AP2=(DR-2,*HR-DRS~2.*BRH) *ALRS
PGP=((Q1R-QR+PX) /QIR) *TG/PX ) _
ALRCL=(3.1416*(DRS+(DR~2,*HR-DRS=2,*BRH) ) ) / (4, *PX)
YA(1)=100.
YA(2)=66:66667
YA(3)=50,
IF(POL)310,320,310
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320 ED(4)=0
GX(4)=0
JA=3
GO TO 330

310 YA(4)=100./POL
JA=h

330 DO 99 K=1,JA
AA=ATAN( (XB/YA(K)+SIN(AN))/AL)
BB=AA-AN
ED(K)=XA*SIN(AA)/YA(K)+COS(BB)

99 GX(K)=PGP

213 1F(POL)820,821,820

820 AJ=lL
GO T0822

821 AJ=3

822 PUNCH1,GX(1),GX(2),GX(3),GX(4),AJ
PUNCH1,ED(1),ED(2),ED(3),ED(4)
PUNCH1,VA,EE,EP,PN,F,PX
PUNCH1,RPM,P1 ,PF,POL
PUNCH1,B0,GC,DR,PT
PUNCH1,T5,T4,W0,GF,VT,SNL
PUNCH1,TS,CC,BG,FK,TE,BX
PUNCH1,FR,XD,FH, ALRS,AP1,AP2
PUNCH1,PGP, ALRCL , XRS ,HR ,WQ,WT
PUNCH1, AN, XA, WF , AS HS,GE
PUNCH1,XB,WN,UY,UZ ,EZ,PU
PUNCH1,VV,FSC,PV,HD,TA
PAUSE
END
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PASS 6 NON=SALIENT WOUND-POLE GENERATOR
DIMENSION GX(4),GZ(4),GL(4),FD(4),FOD(L),FB(L),ED(H)
DIMENSI10N F1(5),EF (4),CD(L),Al(60)
1 FORMAT(E11.5,E11.5,E11.5,E11.5,E11.5, Ell 5)
888 FORMAT(F10.0,F10.0,F10.0, FI0.0,FI0.0,FI0.0)
3 FORMAT(9X F12.5,2X F12.5) ]
L FORMAT (F11,3,8X F11.3,F11 3 F11.3,F11 3)
K=1 4
823 READ888,AI(K),Al (K+1),Al (K+2),Al (K+3),Al (K+k), Al (K+5)
K=K+6
IF(K-59)823,199,199
199 READ1,GX(1),GX(2),GX(3),GX(4),A)
READ1,ED(1),ED(2),ED(3),ED (L)
READ1,VA,EE,EP,PN,F,PX
READ1,RPM,P1,PF,POL
READ 1,B0,GC,DR,PT
READ 1,T5,Th,WO,GF,VT,SNL
READ 1,TS,CC,BG,FK,TE,BX
READ 1,FR,XD,FH,ALRS,AP1,AP2
READ 1,PGP,ALRCL,XRS,HR,WQ,WT
READ 1,AN,XA,WF,AS,HS,GE
READ 1,XB,WN,UY,UZ,EZ,PU
READ 1,VV,FSC,PV,HD,TA
LAsT
DO 950 K=1,4
GZ(K)=0
GL(K)=0
FD(K)=0
FDD(K)=0
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950

803

80k

805

FB(K)=0
F1(K)=0
CD(K)=0
EF (K)=0
F1(5)=0
LOAD=1,
NA=1

K=1

X=BX

GO TO 802
AT=UZ*Y
NA=1

K=2

X=TE

GO TO 802
FT=HS*Y
SA=FT+AT
UX=(SA+FH) *UY
TF=PGP+UX
PD=TF/AP1
NA=31

K=3

X=PD

GO TO 802
F A=HR*Y
PDD=TF /AP2
X=PDD
NA=31

K=l
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GO TO 802
806 FAl=ALRCL*Y
FN=SA+F A+FH+F A1
SCR=FN/FSC
PRINT3,TA,FT,T5,AT,T4,FH,FSC
221 FORMAT(9X F12.5/)
PRINT221,SCR
JA=AJ
LA=2
DO 840 M=1,JA
GZ(M)=((1.0+PF)*FT+AT+(FH*ED(M) ) ) *UX/ (FH+SA)
GL (M) =GX (M) +GZ (M)
FD(M)=GL (M) /AP1
K=5
NA=31
X=FD (M)
GO TO 802
807 FX=HR*Y
K=6
NA=31
FDD (M)=GL (M) /AP2
X=FDD (M)
GO TO 802
808 FX1=ALRCL*Y
FB(M)=(1.0+PF)*FT+AT+F X+ED (M) *FH+F X1
FI(Me1)=FB(M)/PT
EF (M)=F 1 (M+1)*FR
CD(M)=F | (M+1)/AS
840 CONTINUE
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802
831
835
833

834

FI(1)=FN/PT

CONL=FI (1)/AS

EFNL=F I (1)*FK
PRINTL,UX,GZ(1),GZ(2),GZ(3),GZ (&)
PRINTL,TF,GL(1),GL(2),GL(3),GL(4)
PRINTL,PD,FD(1),FD(2),FD(3),FD(4)
PRINT4,PDD,FDD(1),FDD(2),FOD(3),FDD (L)
PRINTL,FN,FB(1),FB(2),FB(3),FB(4)
PRINTL,F1(1),FI(2),F1(3),Fi(4),F1(5)
PRINT4,CDNL,CD(1),CD(2),CD(3),CD(4)
PRINTL,EFNL,EF(1),EF(2),EF(3),EF (4)
PUNCHT,F1(1),F1(2),FI1(3),F1(4),F1(5)
PUNCH1,EP,PN,F ,PX,WQ,WT
PUNCH1,B0,GC,POL,HS, PGP
PUNCH1,FK,FR,WO0,GF VT, SNL
PUNCH1,TS,CC,BG,AP1,AP2,HR
PUNCH1,ALRCL,TE,BX,FH, XA

PUNCH1,WF ,WN,UY,UZ ,EZ,PU
PUNCH1,VV,PV,HD

PAUSE

IF (Al (NA)-X)830,831,831

NA=NA+3

IF(AI(NA)-X)833,834,834

NA=NA+2

GO TO 835

AA=Al (NA)

BB1=Al (NA-2)

DC=A1 (NA+1)

D=Al (NA-1)
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xx=(AA-Bgl)/(;43u3*(Loa(oc)-Loe(o+;0001)))
Y=AA-XX*_4343%L0G (DC)
Y=EXP(2.306*(X—Y)/XX)
GO To (838,839),L0AD
838 Go T0 (803,804,805,806,807,808),K
839 GO TO (236,237,238),K
830 GO TO (836,840),LA
836 PRINT850
850 FORMAT (17HMACHINE SATURATED)
PAUSE
END
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c PASS 7 NON-SALIENT WOUND-POLE GENERATOR
DIMENS!ONPR(5),F1(5),PS(5),G(5),PP(5),EX(5),ST(5),VA(5)
DIMENS | ON P(5),E(5),PM(5),SP(5) )

1 FORMAT(E11.5,E11.5,E11.5,E11.5,E11.5,E11.5)
L FORMAT (F11,3,8X F11,3,F11.3,F11.3,F11,3)

READ 1,F1(1),F1(2),F1(3),Fi(k4),F1(5)
READ 1,EP,PN,F,PX,WQ,WT
READ 1,B0,GC,POL,HS,PGP
READ 1,FK,FR,W0,GF,VT,SHNL
READ 1,TS,CC,BG,AP1,AP2,HR
READ 1,ALRCL,TE,BX,FH,XA
READ 1,WF,WN,UY,UZ,EZ,PU
READ 1,VV,PV,HD

178 G(1)=0
G(2)=1_
G(3)=1.5
G(4)=2,
G(5)=POL
PW=PU
FW=FK
DO 183 M=1,5
UA=G (M)
PR(M)=F I (M)*F | (M) *FW
IF(F1(M))198,197,198

198 PS(M)=PW*UA*UA
X=WF +WQ
GM  =(GF*UA)**2,0+1.0 o
ST(M)=(2,0%(0,0027*XA*UA) **1,8+1,0) *WT

- -

VA(M)=VV*UA
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181

184

185

186
183

190

191
197

PP(M)=GM *WN
EX(M)=EZ*PS (M)

SP(M)=PP (M) _+PR(M)+PS (M)+EX (M) +ST (M) +X
P(M)=(SP (1) /1000, )+VA(M)

|F(GM) 185,184,185

PM(M)=0

E(M)=0

GO TO 186 |
PM(M)=(SP(M)/P(M))*.1
E(M)=100,0-PM(M)

FW=FR

PW=PV

PRINTA, PR(1),PR(2),PR(3),PR(4),PR(5)
PRINTL, WF,WF,WF,WF,WF

PRINTL, ST(1),ST(2),ST(3),ST(4),ST(5)
PRINTL, WQ,WQ,WQ,wQ,wWQ

PRINTL, PP(1),PP(2),PP(3),PP(L),PP(5)
PRINTH, PS(1),PS(2),PS(3),PS(k4),PS(5)
PRINTL, EX(1),EX(2),EX(3),EX(4),EX(5)
PRINTL, SP(1),SP(2),SP(3),SP(4),SP(5)
PRINTL, VA(1),VA(2),VA(3),VA(4),VA(5)
PRINTH, P(1),P(2),P(3),P(4),P(5)
PRINTL,PM(1),PM(2),PM(3),PM(4),PM(5)
PRINTL, E(1),E(2),E(3),E(L4),E(5)
IF(SNL)191,191,190
PUNCH1,FH,TE,BX,UZ,UY, AP1
PUNCH1,AP2,ALRCL,HR PGP HS , EP

PAUSE

PS(M)=0
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GM=0
ST(M)=0
X=0
VA(M)=0
GO TO 181
END
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PASS 8 HNON-SALIENT WOUND-POLE GENERATOR
DIMENSION A|(60)’ 3 } ) )
1 FORMAT(E11.5,E11,5,E11.5,E11.5,E11.5,E11,5)
888 FORMAT(F10.0,F10.0,F10,0,F10,0,F10,0,F10,0)
K=1
823 READBS8S,AI(K),Al (K+1),Al (K+2),Al (K+3),Al (K+4), Al (K+5)
K=K+
IF (K=59)823, 234,234
234 READ 1,FH,TE,BX,UZ,UY,AP1
READ 1,AP2,ALRCL,HR, PGP ,HS, EP
LOAD=2,
LA=1
UB=0.7
235 UB=UB+0. 1
V=1,732*%EP*UB
FG=FH*UB
TD=TE*UB
BC=BX*UB
k=1
NA=1
X=BC
60 TO 802
236 AT=UZ*Y
Km2
NA=1
X=TD
GO TO 802
237 FT=Y*HS
SASFT+AT
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UX=(FG+SA)*UY
TF=PGP+UX
PD=TF /AP1
NA=31
K=3
X=PD
GO TO 802
238 FA=HR*Y .
PDD=TF /AP2
X=PDD
NA=31
K=l
GO TO 802
239 FA1=ALRCL*Y
FN=SA+FA+F@+FAI 3 ) ' 3 3
246 FORMAT(F12.5,F12.5,F12,5,F12.5,F12,5,F12.5//)
247 FORMAT(F12,5,F12,5,F12,5,F12,5,F12,5,F12,5)
PRINT247,V,FG,TD,FT,BC,AT
PRINT246,SA,UX,TF,PD,PDD,FN
IF(UB-1.6) 235,245,245
245 PAUSE
802 IF(AI(NA)-X)830,831,831
831 NA=NA+3
835 I1F(AI(NA)-X)833,834,834
833 NA=NA+2
GO TO 835
834 AA=Al(NA)
BB1=Al (NA-2)
DC=Al (NA+1)

HA-60



D=AI(NA-1) ’
XX=(AA-BB1)/(.43L43*(LOG(DC)-LOG(D+.0001)))
Y=AA-XX* L343 *L0G(DC)
Y=EXP(2,306%(X-Y)/XX)
GO TO (838,839),L0AD

838 GO TO (803,804,805,806),K

839 GO TO (236,237,238,239),K

830 GO TO (836,840),LA

836 PRINT850

850 FORMAT (17HMACHINE SATURATED)
PAUSE
END
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ROTAVINS  COIL LuUNDELL — o~
5 -4~ S
_ COMPUTER DESIGN .. . = - _ _ _ (INPUT)
' MODEL EWO DESIGN NO(1)
(2) | KVA |GENERATOR Kva 4 O © FUND/MAX OF FLD FLUX am ey
'@ e Jine vouts /5 (o) WINDING CONSTANT 72) |c., .
“4) | Eph  |PHASE vOLTS g7 o) POLE CONSTANT (713)_|¢p e
F O PHASES 3 o END EXTENSION ONE TURN (48) |LE E
ul(sa) |+ FREQUENCY ROO O DEMAGNETIZATION FACTOR (74) _|Cm z
®) [p POLES 12 ) CROSS MAGNETIZING FACTOR (75 }Cq v
¥ ) [ RPM |RPM Looo b POLE EMBRACE 7 |
L sy lph |PHASE CURRENT SO . 45 |wIDTH OF POLE (NARROW END) (76) |bpy
(9 | PF__|POWER FACTOR e 75 44 S~ _|WIDTH OF POLE (¥IDE END) (76) | bp2
) [ X |ADJ. FACTOR /.05 2> |POLE THICKNESS (NARROW END) (76) |p =
o) OPTIONAL LOAD POINT £ 4O |POLE THICKNESS (WIDE END) (76) |1p P
::;: D ::A:z: :D:; 4'58! 3 4//'1125;# :::‘(EJRL::‘A(:ATEHTER :17‘:)) i" ;
A .D. . 4 ° <
gle) GROSS CORE LENGTH é;' o O  |¥EIGHT OF ROTOR IRON asnte-) |4
(14) Iny  |NO. OF DUCTS O -7 POLE FACE LOSS FACTOR gen Joen |
35105 |b  |WIDTH OF puCT O 5 FLUX PLATE THICKNESS (78) | (thp )
<108) ['ki  |STACKING FACTOR (STATOR) 72 2 FLUX PLATE DIAMETER (78) | (¢4p)
9 [k WATTS/LB, Y 2, O |SHAFT O.D.(FLUX CARRYINGPORT.) | (78) |(ae) | L
TJ20) |B DENSITY 77 /, 25 |SHAFT LENGTH(FLUX CARRYING PORT) (78) (Ys.‘) §
Fn TYPE OF SLOT 3 O PERM OF LEAKAGE PATH 1 (80) | py
(22) b, SLOT OPENING L2 0 PERM OF LEAKAGE PATH 2 (81) (P2 w
T |bu SLOT WIDTH TOP e O PERM OF LEAKAGE PATH 3 82) [P3 s
l22) [e N7A O PERM OF LEAKAGE PATH 4 ®3) |py 2
(22) by 2 (&) PERM OF LEAKAGE PATH § (84) |Ps u
372 by |sLOT wiDTH 205 O PERM OF LEAKAGE PATH 7 (88) (Py
| (22) |h, O 2 S (74 OUTSIDE DIAMETER OF FLD COIL (78) |dgc
22) [y .S /, 25 |LENGTH OF FIELD coiL 78) | Loe
AL(22) |[ha (o) ©5 O [No.0FFIELD TURNs /COIL (146) | N¢
[22) [n, o X & |MEAN LENGTH OF FLD. TURN (147) |£+ 9
(22) |h, SLOT DEPTH .55 +© 3¢ O|FLD. COND. DIA, OR WIDTH (148) w
T(22) |h, 03 o) FLD. COND. THICKNESS (149) *
22) |hw LO0/ /OO0 |FLD. TEMP INoC (150) [ x¢°C
23) |Q NO. OF SLOTS Q@ & P |RESISTIVITY OF FIELD COND ¢ 20° 051 1P+
T(28) TYPE OF WDG, / / NO LOAD SAT. (87)
(29) TYPE OF CoOIL b7 O FRICTION & WINDAGE (183) | (Faw)
30) n, CONDUCTORS/SLOT / _/é zz 3 | SPECIAL PERMEANCE o4a Az
(31 |y SLOTS SPANNED 2 /75 |STATOR LAM MATERIAL (18) =
(3 |e PARALLEL CIRCUITS 2 12 POLE MATERI AL (18) x
33) STRAND DIA. OR WIDTH 2 0O5p P > SHAFT MATERIAL (18) <
£]34) |Ngy | STRANDS/CONDUCTORIN DEPTH / *
2{(340) | N, | STRANDS/CONDUCTOR YA
P39) STATOR STRAND T'KNS, 0
7793s) |db  [DIA. OF PIN 245
Haer |9 [coL ext. STR. PORT 20
37) |hy [UNINS. STRD. HT. WXV 4 STATOR SLOT POLE
TI38) K4, |DIST. BTWN. C| OF STD. X DAMPER SLOT REMARKS
[ (420) PHASE BELT ANGLE 60
40) | T . |STATOR SLOT skEW o |
TIS0) | X °C[STATOR TEMP °C /00
1) [y, TRES'TVY sTa. COND, ¢ 20°C .
i_s«n 9 MAIN GAP O 8
? ~ DESIGNER DATE

JA

f




14) Open Slots (b) Constont Slot Width

TYPE 1
(Type 5 is an open
slot with 1 conductor
per slot)

TYPE 3

bg for type 3 is

JA=2



/\ 7 SPECIAL LEAKAGE PERMEANCE - For machines

having a section of the pole that is approxi-
mately a full pole-pitch wide, an additional
leakage permeance must be added to the
slot and end-turn leakage permeances.

This permeance is that of the leakage path
from one pole into a tooth top and from tooth
top back into the adjacent pole. The leakage
is similar to Zig Zag leakage and by in-
creasing the stator leakage reactance, can

reduce the output of the generator significantly.

This same leakage can be used to purposely
limit the output of the generator and make it
current limited, The presence of this ad-
ditional leakage can be good or bad depending
upon what is wanted from the generator. The
important thing is for the designer to be aware

that it is there,

In many cases, the designer should estimate
the specific permeances )‘z since the pole base
will be more or less than a full pole pitch wide

and the following formula will not suffice.
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ROTATING COIL LUNDELL

— SUMMARY OF DESIGN CALCULATIONS — — - — — _ _ (OUTPUT) _ _ é‘ S/
St
— MODE L NO EWO DESIGN NO.
(7) (f,) ]5OLID CORE LENGTH 92000 1, 25350 CARTER COEF FICIENT 67 (Ky)
(24) (hc) |DEPTH BELOW SLOT 26,500 (2 256] EFFECTIVE AIR GAP {69) (9g) -
(26) (T%) |sLOT PITCH L1893 1. 06 Q3 5 FUND/MAX OF FLD FLUX (71) (1)
- (27) (731/3) {SLOT PITCH 1/3 DIST. UP 415005 L 3L, E] wINDING CONST. 72) (. |p
(42) (Ksk ) [SKEW FACTOR 1.00000 .( 952] POLE CONST. (73) (Cp) E
(43) (Kd ) [DIST. FACTOR 1,00000 2,88137| END. EXT. ONE TURN (48 we) (¥
— |44 _(xp) ]PiTcH FACTOR - 99999 8632 I pEmAGNETIZING FACTOR 74 €y |5
(45) (m o) |EFF. CONDUCTORS 51,99999 | o 1+ 06 B0 crossMAGNETIZING FACTOR |(75) (C Q)
146 (o) [conp. arEA ,007202 035,45000 amp conp/IN (128) (A) T
— <UD (54) |CURRENT DENSITY (5TA.) 12540,00000 2, 0207 1 REACTANCE FaCTOR (129) (x )
5149 (€4) [ 172 MEAN TURN LENGTH 3 88120 128, 9826 H LEAKAGE REACTANCE (130) (xgq)
(33) (Rph) |COLD SEA. RES.520°C _05584 211.57952 REACTANCES OF (131) (X4}
(54) (Rph) |MOT 5TA. RES. » X°C ,07360 93,24778 ARMATURE REACTION (132) (Xag) fu
— |(55) (EF,.) [EDDY FACTOR TOP . 1.00460 510, 5622 SYN REACT DIRECT AXIs (133) (xg) |z
(56) {fFoy) | EDDY FACTOR BO1 B 1.00060 2,723 0L SYN REACT QUAD AXIS 034 Xq1 |F
(62) (Ai) |STATOR COND. PERM. 16,.12100 88.85927 FIELD LEAKAGE REACT [ (160) (x'yy |
— l&4) (A,) [END PERM. 9,22020 9.6 1539 FIELD SELF INDUCTANCE e wyy |*
(65) (=) |WT.OF STA COPPER 1,27200 217 .84139 UNSAT. TRANS. REACT {166) (X'dw
(66) { ~ ) |WT.OF sTA.IRON 2.22610 191.7 0097 sAT. TRANS. REACT (167} (X'}
— |#h (Fp) |POLE PITCH 1.25660 206 ., 95563 NEG SEQUENCE REACT (170} (x3)
(157) - ) jWT. OF ROTOR IRON 00000 00,2027 ZERO SEQUENCE REACT (172) (Xg )
(145) (¥, ) IPERIPHERAL SPEED 2094 L2030 2.5216( OPEN CIR. TIME CONST. (1767 (Tdo) .
(153) {ocf) [FLD COND. AREA (10101 00408 Arm TIME cONST. Q77 (To) ui-:
- g (154) (Ry) |COLD FLD RES. :20°C 5.81320 1.4194Q TRANS. TOME CONST. a78) (r'g) :é
@ 155) (Ry) [HOT FLD RES. x~C L.02560 L0050 suB TRAN TIME CONST, Q79 (I"4q)
(156) ( - ) WY, OF FLD COPFER 1_5}r)55n L10 qq17 TOTAL FLUX {88) (. ¢}
— |89 _(P1) |PERM OF LEAKAGE PATH 1 2011156, 29 cfRRId FLUX PER POLE (92) (/)
§ (81) __(_Pﬂ;_,ymP‘ER_;L(_)“F LEAKAGE PATH 2 2-1”03 1 27 2 55 )] GAP DENSITY (MAIN) (95)  (Bg) §
: (82) (Pg)»_ PERM Of LEAKAGE PATH 3 _‘?8‘;03 1}6-8507' TOOTH DENSITY (91)  (By ) E
Df (H3)Y  (Pg) PEPM OF LEAKAGE PATH 4 1. 182]4 '»_6337(: CORE DENSITY (94) (B¢) g
T B|B4)_ (Ps)  [PERM OF LEAKAGE PATH 5 19 953200 1.25937] TOOTH AMPERE TURNS On__(Fry |Y¥
(85 (P7) |PERM OF LEAKAGE PATH 7 1210000 66LGH CORE AMPERE TURNS (98) Fcy |9
{(180) (Fsc! |SHORT CIR LI 1513210000 3 92 78000 GAP AMPERE TURNS (MAIN) 196) (Fgq) *
— (181} (S cr) |SHORT AIR RATIO _ 2 1460
PERCENT L OAD 0 - 100 150 200 OPTIONAL
(/g) (1000) LEAKAGE FLUX | oy Il [¢/gg) (197a) 77..563 .000 _.000 a0
P (1020) TOTALFLUX/POLE 56,515 _ [{/Pa) @Ba | 15 9GQ L0000 L L0001 000
(B, ) 1103a) POLE DENSITY {25,997 (Bpl) (213b) 57477 000 .000 _ 000
Byl (113) SHAFTDENSITY 52,209 8w 82 | 911L 800 | 000 .000 000
Far | (127) TOTAL NI Sl 413,130 |y 23) 19639400 . 000 .000 000
(lnl ) (12/a) FIFLD AMPERES 635 (¢0)  (237) I 060 Q00 000 4 .000
(34)__{127¢) Cu. DEN. FLD. 624 780 () @39 13991,600. L0000 f . _,.Q00 2000
Sfl) 270 FUELD vOLTS 2,423 M) @) | 50 L7 000 | . .000 .000
Ty (TBY) 5TA CORE LOSS 2,835 M) (8s) 2,835 2,835 2.835 ..2.835
M) (M) 5T TOOTHLOSS [ b.02h Jww) @ 1707830 .000 .000 .000
2Ry (194) STATORCULOSS | 000 (12 Ry ) (245) 552.000 000 .000 .000
Z ) {195} Ebay Loss 000 (- ) @48) 1.435 .000 .000 .000
M) (186 FOLE FACE LOSS 25,607  [Ma) @4) | 107 901 .000 .000 .000
M2Ry ) (187) FIELD COIL LOSS 1,840 (12 Rgy) (241) 42 864 000 000 000
Faw) (183) rawLoss 12,840 J(Faw) (183) 12,840 12,840 12,840 12.840
U - ) (196} TOTAL LOSSES L& 847 (- ) (247) 765.007 000 .000 . 000
(=) (- ) PERCENT EFF. 000 _ j - @sw 61,839 000 .000 .000
- REV. A
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ROTATING COIL LUNDELL

-

{
NO LOAD SATURATION OUTPUT SHEET (___”ré’ -2

3) (B) (91) B, (97) F, (94) B, (98) F . (96) Fgq

ITEMS YOLTS STA. TOOTH DENSITY | STATOR TOOTH N.l. STA. CORE DENSITY STA. CORE N.I. GAP N.JI.
% {1000) (/1 (1026) /s py (1030) Bp (104a) Fp (113) Bgh (27 Fyy
VOLTS LEAKAGE FLUX TOTAL FLUX/POLE POLE DENSITY POLE N.I. SHAFT DENSITY TOTAL N.I.
12.00000 37 . 48000 1.00402 26,90640 .53995 154,22400

80% 16 .35496 20,79622 h5,20919 6.43277 L0.39412 1330,83579
13.50000 L2 ,16500 1.16037 30,26970 . 59906 173.,50200

% 18.40214 23.39622 50,86135 7,09223 L45,44377 371.72786
15.00000 L6,85000 1.35937 33.63300 L664L65 192.,78000

100 20.45414 25.99702 56.51526 7.81953 50.49osLl L12.,90751
16.50000 51.55500 1.62574 36,9930 .737k2 212,05800

0% 22.51360 28.§§906 62.17188 8.81807 55.55094 L5L4 83762
18.00000 56,22000 1.94432 40,3590 81816 231,33600

120% 24,57898 31.20209 67.8306L4 10.31000 60,61062 | L97.,99724
19.50000 60, 90500 2.32532 L3.,72290 .90774 | 250.61400

130% 26.65138 33.,80629 73.49195 12.05521 65.67389 | 542,36293
21.00000 65.59000 2.78098 b7.,08620 1.02263 269,89200

14 28,73297 36.41202 79.15658 14,09712 70.74173 587.73036
22.50000 70,27500 3.32593 50, 4L 950 1.16281 289.17000

130 30,82528 39.019640 84,82510 19.11187 75.82587 635,51731
24,00000 71, 96000 L,31285 55.81280 , 1.32221 308,44800

teo 32,9650 ir1.65498 90.51083 26 .6 1487 80.937L42 | 697.96028

REY. A
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T CURVE AND CALCULATED POINTS
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.018
.20
Oo

L0356

132,

v
Al

16.5
1000.

140,
5.1
hQ.

15.
L .§
16

001

99.

vapuT

8.7
6,63

.16

0-
1.15
0.

100.

PARA, LTRSS OTAVIED CO1TL LUKDELL

D 200, 12. 2000. 50.
1. 0. 9. A 5.
.25 L2050 .02 .5 0.
1. J. 14, 3. 2.
o2 L0508  .0508 6O, 0.
0. 0. 0. 0. Lk
Lh,764 0, e .5 3.2
0. 0. 14,1 3.9 1.25
69 1. 0. 38.3

SATURAT 0O CURVE ( STATOR ATER!'AL )

0. 18. 1. 45,
6.2 80. 10.5 87.
82, 110. 220. 132,

SATURATION CURVE ( POLE UATERIAL )

1.4 20. 3.3 Lo,
7.2 8o, 12.5 100,
300, 140, 1000.
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SATURATION CURVE ( SHAFT MATERIAL )

140, 0. 1.6 10. 2.3 20.
3.3 30, b2 60. 7.3 70,
9.2 80, 12.5 85. 15, 90.
20, 100, Lo, 108, 100, 112,
160. 126, 500. 140, 1000,
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COMPUTER PROCEDURE FOR
ROTATING COIL LUNDELL DESIGN CALCULATIONS

1. Clear core (no switch control),

2, Insert output Form #1 into typewriter, set margin for correct
output, and set typewriter for single space,

3. Load pass #1 followed by input parameters (output punch cards).

4, Reset and load pass #2 followed by output from pass #1 (output
punched cards),

5. Reset and load pass #3 followed by output from pass #2 (output
punched cards),

6. Reset and load pass #4 followed by output from pass #3 (output
printed plus punched cards).

7. Reset and load pass #5 followed by output from pass #4 (output
punched cards).

8. Reset and load pass #6 followed by saturation curve values* and

output from pass #5 (output printed plus punched cards).
9. Reset and load pass #7 followed by output from pass #6 (output

printed plus punched cards if no load saturation curve required).

* Saturation curve values are loaded in order shown on Input Form
#1,

JA=11



10. If there is punch card output from pass #7, a no load saturation
curve is required. Insert output Form #2 into typewriter and

reset margin, Load pass #8 followed by saturation curve values*

and output from pass #7 (output printed).

NOTE: Pages JA-13 and JA-14 are nonexistent.
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INSIDE-COIL, ROTATING-COIL, LUNDELL, A, C, GENERATOR

Calculation Electrical Fortran
. Number Symbol Symbol
Aa
(128) A A
(46) a. AC
(79) ap AP
B, b

(20) B BK
(22) by BO
(94) B, BC1
(95) Bg, BG1
(76) bp1 BP1
(76) bp2 BP2
(103) B, BP
(113b) Bp] BPL
(22) bg BS
(113) Bgy BSH
(232) BsHL BsHL
(57a) bt 1/3 SM
(91) B, BT1
(57) btm ™™

w3y

PREGEDING PAGE BLANK NOT FILMFD



Calcuiaiion Electrical Fortran

Number Symbol Symbol
\

(15) bv BV
C,c

(32) c C

(71) C1 C1

(74) Cum CM

(73} CP CP

75)

(75) Cq cQ

(72) Cw CW
D, d

(12} D DU

Y d DI

(3] db DB

(78) dg, DFP

(78) doe DC1

(11ia) d, DR

(78) dg DS1
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Calculation Electrical Fortran

Number Symbol Symbol
E, e
(3) E EE
(55) EFpop ET
(56) EFgor EB
(238) EEFL EPFL
(127Db) EeNL EPNL
(4) Epy EP
F, f
(5a) f F
(98) F. FC
(236) Fpp FFL
(96) Fy FG
(127, FNL FNL
(104) F, FP
(98a) Fg FS-
(180) Fgc FSC
(233) FsHL FSHL
(97) Fo FT
(183) F&w WF

JA=17



Calculation

Number

(59)
(69)

(24)

(38)

\39)

(237)
(127a)
(3)
(182)
(241)
(194)

(245)

(19)
{9a)
(43)

Electrical Fortran
Symbol Symbol
G, g
g GC
€e GE
H, h
h HC
c
SD
hST
hST SH
Li
IFFL AIFL
IFNL AINL
IPH PI
IR FEL
2
I"Rg FCUL
°R PS
2
I“R_ SCUL
K, k
k WL
Kc CK
Kq DF



Calculation Eiectrical Fortran

. Number Symbol Symbol
(63) K, EK
(16) K SF
(44) Kp CF
(67) K cC
(42) O FS
(2) Kya VA
(61) Ky FF

L1
(13) 4 CL
(76)  co ALCO
(48) Lg EL
(36) ) 0 CE
(161) Ly SI
(76) Lo ALP
(17) £ - SS
(78) L su ALSH
(49) ' HM
(147) L FE
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Caicuiztion Electrical Fortran

Number Symbol Symbol
M, m
(5) m PN
N, n
(146) Ne PT
(45) ng EC
(30) ng SC
(34) NgT SN
(342) - SN1
(14) n, HV
P, p
(6) P PX
(9) PF PF
(80) P, Pl
(81) Py P2
(82) P, P3
(83) P4 P4
(84) P5 P5
(86) Py P7
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Caiculation
Number

(23)
(25)

(154)
(155)
Q)
(53)
(54)

(181)
(127¢)
(47)

(177)
(178)
(176)
(178a)
(78)
(76)
(76)

Electrical Fortran
Symbol Symbol
Q, q
Q QQ
q QN
R, r
R(cold) FK
Rf(hot) FR
RPM RPM

RspH(colq)y RC

RSPH(moty  BP

S, s
SCR SCR
Sp CD
Sg s

T, t
T, TA
Ty T5
T4 TC
Ty T4
thp TFP
to1 TP1
to TP2
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Calculation Electrical Fortran
Number Symbol Symbol
V, v
(145) V. VR
W, w
(185) We wQ
(186) WNPL WN
(243) WpFrL WNL
(242) WTFL WTFL
(184) WTNL wT
X, x
{129) X XR
(131) ad XD
(132) aq XQ
(167) xc; XS
(133) X4 XA
(166) dy XU
(160) Xp XF
(150) X °C T2
(130) Xg XL
(134) Xq XB
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Calculation Electrical Fortran
Number Symbol Symbol
(50) X, °c TI
(170) X, XN
(172) X, X0
2 Y
(31) y YY
(207) o1y PL7
(92) o FQ
(213) @ p1, FQL
(88) @7 TG
(41) Tp TP
(26) Ys TS
(40) Tsx SK
(27) TS 1/3 TT
(64) Ag EW
(160c) /A\F FL
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Calculation Electrical Fortran

Number Symbol Symbol
2
(151) b RR
(152) 7 (hot)
(51) A, RS
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~NWwN

10
11
12

13

14

PASS 1 ROTATING COIL LUNDELL
FORMAT(E11.5,E11,5,E11,5,E11,5,E11,5,E11,5)
FORMAT(F7.0,F7.0,F7.0,F7.0,F7.0,F7.0,F7.0,F7.0,F7.0,F7.0)
FORMAT(9X F12.5,2X F12.5)
READ2,VA,EE,EP,PN,F,PX,RPM,PI,PF,CK
READ2,POL,DI,DU,CL,HV,BV,SF,WL,BK,ZZ
READ2,8B0,B1,B2,B3,BS,H0,HX, HY ,HZ,HS
READ2,HT ,HW,QQ,W,RF,SC,YY,C,DW,SH
READ2,SN1,DW1,DB,CE,SH,SD,PBA,SK, T1,RS
READ2,GC,C1,CW,CP,EL,CM,CQ,PE,BP1,BP2
READ2,TP1,TP2,ALP,DR,WR,D1,TFP,DFP,DS1, ALSH
READ2,P1,P2,P3,PL,P5,P7,DC1,ALCO,PT,FE
READ2,RD,RT,T2,RR,SNL ,WF,ALZ
SS=SF*(CL~HV*BV)

HC=(DU~D1-2.0*HS)*0,5

QN=QQ/ (PX*PN)

TS=3.142*D|/QQ

IF(Zz-4.0)9,10,9

TT=(0.667*HS+D1)*3,142/QQ

GO TO 11

TT=3.1416*(D1+2.*%H0+1.32*BS) /Q0
IF(Z2Z-1.0)12,12,13

BO=BS
CC=(5.*GC+BS)*TS/((5.*GC+BS)*TS~BS*BS)

GO TO 14

QC= (4, 4U*GC+0.75*B0)*TS

CC=QC/(QC-BO*BO)

CS=YY/(PN*QN)

TP=3,1416*D1 /PX
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18

19

20

21

22

95

24

26

25
23
27

IF(SK)18,18,19
FS=1.0

GO TO 20
FS=SIN(1.571*SK/TP)*TP/(1.571%SK)
IF(PBA=60.)21,21,22

D=1.0

GO TO 95

D=2.0

I =QN

U=1

|F(QN-U)23,23,24

U=PX*PN

XX=U

N=U

DO 25 K=1,N

Z=U/XX

| =2

Z1=|

IF(Z-21)26,26,25

ZY=QQ/XX

|=2Y

Zi=|

IF(ZY-21)27,27,25
XX=XX=1.

ZY=QN
DF=SIN(.5236*D)/(ZY*D*SIN(,.5236/ZY))
CF=SIN(YY*1,571/(PN*QN))
EC=QQ*SC*CF*FS/C

GE=CC*GC
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28
29
30
31
32
33
34
35
36

37
38

39
Lo

L1
L2

L3
L
L5
L6

IF(C1)29,28,29
C1=0.649*LOG(PE)+1.359

IF(CW)30,30,31

CW=0,707*EE*C1*DF / (EP*PN)

IF(CP)32,32,33
CP=PE*(LOG(GC/TP)*.0378+1.191)
IF(EL)34,34,42

IF(RF)35,35, k1

IF(PX-2.0)36,36,37

U=1.3

GO TO 40

IF(PX-4.0)38,38,39

U=1.5

GO TO 40

U=1.7

EL=3. 142*%U*YY*(D1+HS) /QQ+0.5

GO TO 42

EL=2.0*CE+3. 142%(0.5%HX+DB) +YY*TS*TS/SQRT (TS*TS~BS*BS)
AA=1,571*PE

AB=3, 1L42*PE

IF(CM)L3,43 L4
CM=(AB+SIN(AB))/(SIN(AA)*L,)
IF(CQ)45,45,46

CQ=(0.5*C0OS (AA)+AB=SIN(AB))/(4.0*SIN(AA))
RB=(T1+234,5)*0,003 94*R5
PRINT3,SS,CC,HC,GE,TS,C1,TT,CW,FS,CP,DF EL,CF,CM,EC,CQ
PUNCH1,VA, EE,EP,PN,F,PX
PUNCH1,RPM,P!,PF,CK,POL,DI
PUNCH1,DU,CL,SS,HC,SF,QN
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PUNCH1,WL,BK,ZZ,B0,B1,B2
PUNCH1,B3,BS,HO, HX, HY,HZ
PUNCHT,HS ,HT ,HW, 0Q, W, RF
PUNCH1,SC,YY,C,TS, SN, DB
PUNCH1,CE, SH,SD,TT,SK,RB

PUNCH 1, ALCO,TP,D1,FE,RD,RT
PUNCH1,T2,RR, SNL,WF,PE, SN1
PUNCH1T,DW1,BP1,BP2,TP1,TP2,ALP
PUNCH1,DR,WR,TFP,DFP,DS1,ALSH
PUNCH1,P1,P2,P3,PL,P5,P7

PUNCH 1,RS,GC,PT,C1,CW,CP
PUNCH 1,EL,CH,CQ,DW,CC,PBA
PUNCH 1,GE,CS,CF,FS,EC,DF
PUNCH1,DC1,ALZ

PAUSE

END
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L9

50

51

52
53

PASS 2 ROTATING COIL LUNDELL
FORMAT(E11.5,E11,5,E11.5,E11,5,E11,5,E11,5)
DIMENSION DA(8),0X(6),DY(8),DZ(8)
READ1,VA,EE,EP,PN,F,PX

READ1 ,RPM,PI,PF,CK,POL,DI
READ1,DU,CL,SS,HC,SF,QN
READ1,WL,BK,ZZ,80,B1,B2
READ1,B3,BS,HO,HX,HY, HZ
READ1,HS,HT ,HW,QQ,W,RF
READ1,SC,YY,C,TS,SN,DB
READ1,CE,SH,SD,TT,SK,RB
READ1,ALCO,TP,D1,FE,RD,RT
READ1,T2,RR, SNL,WF,PE,SNT
READ1,DW1,BP1,8P2,TP1,TP2,ALP
READ1,DR,WR,TFP,DFP,DS1,ALSH
READ1,P1,P2,P3,P4,P5,P7
READ1,RS,GC,PT,C1,CW,CP
READ1,EL,CM,CQ,DW,CC,PBA
READ1,GE,CS,CF,FS,EC,DF
READ1,DC1,ALZ

DT=DW1

IF(ZZ-3.0)49,50,51

SM=TT-BS

GO TO 53
SM=(3.1416*(D1+2.%HS) /QQ)-B3

GO TO 53

\F(ZZ-4.0)50,52,49

SM=TT-, 94*BS

HM=CL+EL
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61

62

IF(DT) 61,61,02

AC=0.785*DW*DW*SN1

GO TO 72
ZY=0.0
DA(1)=0.05
DA(2)=0.072
DA(3)=0.125
DA(L4)=0.165
DA(5)=0.225
DA(6)=0.438
DA(7)=0.688
DA(8)=1.5
DX(1)=0.000124
DX(2)=0,00021
DX(3)=0.00021
DX (4)=0.00084
DX(5)=0.00189
DX(6)=0.00189
DY(1)=0.00012k
DY(2)=0.000124
DY(3)=0.00084
DY (4)=0.00084
DY(5)=0.00189
DY(6)=0.00335
DY(7)=0.0075k
DY(8)=0.03020
DZ(1)=0.000124
DZ(2)=0.000124
DZ(3)=0.000124
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63
200

64

201

65

66

67
68

69

70

DZ(4)=0,00335
DZ(5)=0.00335
DZ(6)=0.00754
DZ(7)=0.0134
DZ(8)=0.0302
IF(DT-.05)201,201,200
JA=0

JB=0

JC=0

JD=0

JA=JA+1

JB=JB+1

JC=JC+1

JD=JD+1
IF(DT-DA(JA))65,65,64
D=0

IF(ZY)71,71,54

IF (DW=0.188)66,66,67
CY=DX(JB-1)

CZ=DX(JB)

GO TO 70
IF(DW-0.75)68,68,69
CY=DY(JC~1)

CZ=DY(JC)

GO TO 70

CY=DZ (JD-1)

CZ=DZ (JD)
D=CY+(CZ~CY)*(DT-DA(JA-1))/(DA(JA)-DA(JA-1))
IF(ZY)71,71,54
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71 AC=(DT*DW-D)*SNI
72 1F(RT)73,73,74
73 AS=0,785*RD*RD
GO TO 55
74 ZY=1.0
DT=RT
DW=RD
GO TO 63
54 AS=RT*RD-D
55 S=P!/(C*AC)
CY=PT  *FE*0.000001/AS
FK=RR*CY
FR=(T2+23L4,5)*FK*0.003 34
RC=0.321*PT  *FE*AS
IF(SH)202,203,202
203 ET=1
EB=1
GO TO 20k
202 AA=0,58L+(SH*SN~1.0)*0.0625%(SD*CL/(SH*HM))**2_0
AB=( SH¥SC*F*AC/(BS*RB))**2.0
ET=AA*AB*0,00335+1.0
EB=ET-0.00168*AB
20k RY=SC*QQ*0,000001%*HM/ (PN*AC*C*C)
RG=RS*RY
RP=RB*RY
A=P | *SC*CF /(C*TS)
PUNCH1,VA,EE,EP,PN,F,PX
PUNCH1,RPM,P! ,PF,CK,POL,DI
PUNCH1,DU,CL,SS,HC,SF,QN
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PUNCH1,WL,BK,ZZ,B0,B1,B2
PUNCH1,B3,BS,H0, HX, HY ,HZ
PUNCH1,HS ,HT ,HW,QQ, W, RF
PUNCH1,SC,YY,C,TS,SN,DB
PUNCH1,CE,SH,SD,TT,SK,RB
PUNCH 1, ALCO,TP,D1,FE,RD,RT
PUNCH1,T2,RR, SNL,WF , PE, SN1
PUNCH1,DW1,BP1,BP2,TP1,TP2,ALP
PUNCH1,DR,WR, TFP,DFP,DS1, ALSH
PUNCH1,P1,P2,P3,PL4,P5,P7
PUNCH 1,RS,GC,PT,C1,CW,CP
PUNCH 1,EL,CM,CQ,DW,CC,PBA
PUNCH 1,GE,CS,CF,FS,EC,DF
PUNCH1,HM, SM, AS, AC,ET, EB
PUNCH1,S,FK,FR,RC,RG,RP
PUNCH1,A,DC1,ALZ

PAUSE

END
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PASS 3 ROTATING COIL LUNDELL

1 FORMAT(E11.5,E11,5,E11,5,E11,5,E11,5,E11.5)
READ1 ,VA,EE,EP,PN,F,PX
READ! ,RPM,P1,PF,CK,POL,DI
READ! ,DU,CL,SS,HC,SF,QN
READ1 ,WL,BK,ZZ,B0,B1,B2
READ1 ,B3,BS,HO,HX,HY,HZ
READ1 ,HS,HT,HW,QQ,W,RF
READ1 ,SC,YY,C,TS,SN,DB
READ1 ,CE,SH,SD,TT,SK,RB
READ1 , ALCO,TP,D1,FE,RD,RT
READ1 ,T2,RR,SNL,WF,PE,SNT
READ! ,OW1,BP1,BP2,TP1,TP2,ALP
READ1 ,DR,WR,TFP,DFP,DS1,ALSH
READ1 ,P1,P2,P3,PL,P5,P7
READ! , RS,GC,PT,C1,CW,CP
READ1 ,EL,CM,CQ,DW,CC,PBA
READ1 ,GE,CS,CF,FS,EC,DF
READ1 ,HM,SM,AS,AC,ET,EB
READ1 ,S,FK,FR,RC,RG,RP
READ1,A,DC1,ALZ
|F (PBA-60,0) 105,105,108

105 IF(CS~0.667)106,106,107

106 FF=0,25%(6.0%CS~1.0)

107 FF=0,25%(3.*CS+1.0)

GO TO 75
108 IF(CF-0,667)109,109,110
109 FF=0.05*(2k4,0*CS~1.0)
GO TO 75
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110
75

76

77

78
79

80

81
82

83
8L

87

88

FF=0.75
CX=FF / (CF*CF*DF *DF )
Z=CX*20.0/ (PN*QN)
BT=3.142*D1 /QQ-BO
ZA=BT*BT/(16.0*+S*GC)
ZB=0.35*BT /TS
ZC=HO/BO
ZD=HX*0.333/BS
ZE=HY/BS
IF(Zz~2.0) 76,77,78
PC=Z*(ZE+ZD+ZA+1B)
GO TO 82
PC=Z*(ZC+(2.0*HT /(BO+BS))+(HW/BS)+ZD+ZA+ZB)
GO TO 82
IF(zZ-4.0) 79,80,81
PC=Z*(ZC+(2.0%HT/(BO+B1))+(2.0%HW/ (B1+B2) )+ (HX*0.333 /B2 ) +ZA+ZB)
GO TO 82
PC=Z*(ZC+0.62)
GO TO 82
PC=Z*(ZE+ZD+(0.5*%GC/TS)+(0.25*TS/GC)+0.6)
EK=EL/(10.0%*(0.103*YY*TS+0.402))
IF(DI-8,0) 83,83,84
EK=SQRT (EK)
ZF=,612*L0G(10.0*CS)
EW=6 , 28%EK*ZF *(TP**(0.62~(0.228*L0G(ZF))) )/ (CL*DF *DF )
ZA=3,1416*(D1+HS) /QQ
IF(zz-3.0) 88,89,88
TM=ZA-BS
GO TO 90
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89 TM=(3.1416*(DI+2,*HS)/QQ)-B3
90 Wi=(THM*QQ*SS*HS+(DU~HC)*3, 1L42*HC*S$S)*0,283

| F(WF)LL5, 446 , 445

L& WF=2,52E~6*(DR**2 5)*ALP*RPM**1, 5

LL5 WC=,32 1*HM*QO*AC*SC
PUNCH1,VA,EE,EP,PN,F,PX
PUNCH1,RPM,P1,PF,CK,POL,DI
PUNCH1,DU,CL,SS,HC,SF,QN
PUNCH1,WL,BK,ZZ,B0,B1,B2
PUNCH1,B3,BS,HO,HX,HY ,HZ
PUNCH1,HS, HT ,HW,QQ,W,RF
PUNCH1,SC,YY,C,TS,SN,DB
PUNCH1,CE,SH,SD,TT,SK,RB
PUNCH 1, ALCO,TP,D1,FE,RD,RT
PUNCH1,T2,RR, SNL,WF,PE,SN1
PUNCH1,DW1,BP1,BP2,TP1,TP2,ALP
PUNCH1,DR,WR, TFP,DFP,DS1,ALSH
PUNCH1,P1,P2,P3,PL,P5,P7
PUNCH 1,RS,GC,PT,C1,CW,CP
PUNCH 1,EL,CM,CQ,DW,CC,PBA
PUNCH 1,GE,CS,CF,FS,EC,DF
PUNCH1,HM, SM,AS,AC,ET,EB
PUNCH1,S,FK,FR,RC,RG,RP
PUNCH1,FF,CX,PC,EK,EW,TM
PUNCHT,A,DC1,W!,WC,ALZ
PAUSE
END
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PASS 4 ROTATING COIL LUNDELL
3 FORMAT(9X F12.5,2X F12,5) | |
1 FORMAT(E11.5,E11.5,E11.5,E11.5,E11.5,E11.5)
READ1 ,VA,EE,EP,PN,F,PX
READ1 ,RPH,PI,PF,CK,POL,DI
READ1 ,DU,CL,SS,HC,SF,QN
READ1 ,WL,BK,ZZ,B0,B1,B2
READ1 ,B3,BS,HO,HX,HY HZ
READ1 ,HS,HT,HW,QQ,W,RF
READ1 ,SC,YY,C,TS,SN,DB
READ! ,CE,SH,SD,TT,SK,RB
READ1 , ALCO,TP,D1,FE,RD,RT
READ1 ,T2,RR,SNL,WF,PE,SNI
READ1 ,DW1,BP1,BP2,TP1,TP2,ALP
READ1 ,DR,WR,TFP,DFP,DS1,ALSH
READ1 ,P1,P2,P3,PL,P5,P7
READ! ,RS,GC,PT,C1,CW,CP
READ1 ,EL,CM,CQ,DW,CC,PBA
READ1 ,GE,CS,CF,FS,EC,DF
READ1 ,HM,SM,AS,AC,ET,EB
READ1 ,S,FK,FR,RC,RG,RP
READ1 ,FF,CX,PC,EK,EW,TH
READ1,A,DC1,W1,WC,ALZ
AP=BP2*TP2
IF (P1)400, 401,400
401 R2=(DR-DFP)/2,
R1=R2+TP1
P1=2,%BP1*L0OG(R1/R2)
400 IF(P2)402,403,402
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403

L02
405

Lok
Lo7

Lo8
L o6
L11
L10
413
Li2

AL2=TP-(BP1+BP2) /2, _
P2=3,19%ALP*((TP2+TP1)/2.) /AL2

IF (P3) ok, 405, Lok

R3=R1+ALP/2,

R4=R1 . -
P3m=(6.38%((3.*BP1+BP2)/4.) /3.1416)*LOG(R3/Rk)
IF(PL)406,407,406 |
Ph=(3.19%ALP/3.1416)*L0G (1.+(BP1+BP2)/(2,*AL2))
IF (PX~k.) 408,408, 406

Ple=1,5%PL

IF(P5)410,411,410 _ o
PS=(6.675/ALCO)*(DC1#**2 ~DS1**2 ) /3,
IF(P7)412,413,412
P7=2.5%(DU+DFP)*(DU-D1)/(DU-DFP)

TG=6 ,E6*EE/ (CWXEC*RPM)

BT 1=TG/(QQ*SS*SM)

FQ=TG*CP/PX

BC1=FQ/ (2.*HC*SS)

BG1=TG/(3.1416%D1*CL)

FGm=BG1*GE/.00319

ALA=6 ,38*D 1/ (PX*GE)

PGE=PX*(P14+P24+P34+Pk)

ALF=(PGE+P5) /CL

XR=, 07 07 *A*DF / (BG1*C1)

XL=XR*(PC+EW+ALZ )

XD=XR*C 1*CM*ALA

XQuXR*CQ*ALA

XA=XL+XD

XB=XL+XQ
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L1s

b1l

418

- L17

L20o

-~ 421

hig

L22

VR=3;1u1§*DR*RPn/12, . ' |
XF=XD*(1.—((c1/cn)/(z.*c?+(h.*ALF/g3.lule*ALA)))))
SI1=PT*PT*CL*PX*(CP*ALAX1,57+ALF)*1 E~8

XU=XL+XF

XS=,88*XU

XX=XS '
XY=XB

XNe=, 5% (XX+XY)

LF(W)b1h, 415 b1k

X0=0.

GO TO 422

IF(CS-1.)417,418,417

AKX=1,

AKX1=1,

GO TO 419

AA=(3.%*YY/(PN*QN))

AKX=AA-2.

IF(AA/3.-.667)420,420,421

AKXI=.75*AA-;25

GO TO 419

AKXT=,75%AA+.25

ABL=(AKX/(CF*%2) )% 07*ALA

XO=AKX* (ABL+PC) /AKX1
X0=XR*(XO+(1.667% (HX+3 ,¥HZ) ) / (PN*QN*CF**2*DF %*2%BS ) 4, 2%EW)
TC=SI /FK

RA=PN*P I *P | *RG/ (VA*1000, )

TA=XN/(628,32*%F*RA)

T5=XS*TC/XA

IF(F~60.) 425,426,425
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425 TL=,005
GO TO L27
426 Th=,035
427 FSC=XA*FG*,02
PRINT3,AC,A,S,XR,HM,XL,RG, XD,RP,XQ,ET,XA,EB,XB,PC, XF,EW,SI,WC, XU
PRINT3,WI,XS,TP,XN,WR,X0,VR,TC,AS,TA,FK,T5,FR,T4,RC,TG,P1,FQ
PRINT3,P2,BG1,P3,BT1,Pk4,BCI
PUNCH1, BK,WL,QQ,SM,BS,RPM
PUNCH1,TS,B0,GC,C1,D1,CL
PUNCH1,ET,EB,C,SC,PN,PI
PUNCH1,HS,BT1,BC1,DU,HC,PX
PUNCH1,PGE,FQ, AP, ALP,P7,FG
PUNCH1,DS1,ALSH,PT,FR,AS,PF
PUNCH1,XB, XA, CK, XD, POL, SNL
PUNCH1,FK,RP,RG,EP,BG1,SS
PUNCH1,D1,FSC,P5,WF,EP, EE
PAUSE
END
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PASS 5 ROTATING COIL LUNDELL
1 FORMAT(E11.5,E11.5,E11.5,E11,5,E11,5,E11.5)
DIMENSION GB(4),AE(4),DX(4)
READ1 , BK,WL,0Q,SM,BS,RPM
READ1, TS,B0,GC,C1,D1,CL
READ1 ,ET,EB,C,SC,PN,PI
READ1 ,HS,BT1,BC1,DU,HC,PX
READ! ,PGE,FQ,AP,ALP,P7,FG
READ1 ,DS1,ALSH,PT,FR,AS,PF
READ! ,XB,XA,CK,XD,POL,SHL
READ! ,FK,RP,RG,EP,BG1,SS
READ1 ,D1,FSC,P5,W. ,EP,EE
WQ=(DU~HC) *1,42*HC*SS* (BC1/BK) **2 _ 0*WL
WT= SM *QQ¥SS*FHS*0, 453% (BT 1/BK) **2 , 0%WL
132 D2=BG1**2,5%0,00006 1
03=(0.0167*0Q*RPM) **1,65%0, 000015147
IF(TS-0.9)133,133,134
133 DL=TS**1,285%0.81
GO TO 137
134 1F(TS-2.0)135,135,136
135 DLU=TS**x1_145%0 79
GO TO 137
136 DL=TS**0,79*%0, 92
137 D7=B0/GC
tF(D7-1.7)138,138,139
138 D5=D7**2,31%0,3
GO TO 144
139 IF(D7-3.0) 140, 140, 141
140 D5=D7**2,0*0.35
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GO TO 14k
141 IF(D7-5.0) 142,142 143
142 D5=D7**1 ,h*0,625
GO TO 1hh
143 D5=D7**0.965%1.38
14h D6=10,0**(0.932*C1-1.606)
BA=3, 1L42*D 1 *CL
WN=D 1%D2*D3*DL*D5*D6*BA
AXX=BO/GC
IF (AXX-1,)96k4,965, 964
965 AKSC=2.6
GO TO 957
964 1F (AXX-3.75)955, 955,956
955 AKSC=10.%%,178/((AXX~1.)**.334)
GO T0957
956 AKSC=10.%*,11/((AXX~1.)** 17k)
957 XX1=P | *P|*PN
XX3=3 ,*EP*P | *PF
XX2=(ET+EB) /2.~-1.
XX4=AKSC*P 1 *SC/(C*FG)
GB(1)=1.
GB(2)=1.5
GB(3)=2.
GB(L4)=POL
AN=ATAN(SQRT (1.~PF*PF)/PF)
AN1=S 1| N(AN)
DO 777 K=1,k
YB=GB(K)
AA  =ATAN((AN1+XB*YB/100.)/PF)
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AE (K)=CO0S (AA-AN) +XA*S I H(AA)*YB/100.,
777 DX(K)=.,93*XD*YB*SIH(AA) /10,
PUNCH1,AE(1),AE(2),AL(3),AE(L)
PUNCH1,DX(1),DX(2),DX(3),DX(k)
PUNCH1,HS,BT1,BC1,DU,HC, PX
PUNCH1T,PGE,FQ, AP ,ALP,P7,FG
PUNCH1,DS1,ALSH,PT,FR,AS,PF
PUNCH1,XB, XA, CK, XD, POL, SNL
PUNCHT,WQ,WH, WF , XX1,XX2,XX3
PUNCH1,FK,RP,RG, XXk, FSC,P5
PUNCH1,WT,EE
PAUSE
END
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C

PASS 6 ROTATING COIL LUNDELL
DIMENSIONBSHL (&) ,BPL (I) ,FFL(4),COD (L) ,AIFL (L) ,EPFL(L)
DIMENSION AE(4),DX(4),A1(90),PTL(L),PLL(L)
700 FORMAT (13)
3 FORMAT(9X F12,5,2X F12.5)
L FORMAT (9X F12.5/)
1 FORMAT(E11.5,E11,5,E11,5,E11.5,E11.5,E11,5)
888 FORMAT(F10.0,F10.0,F10.0,F10.0,F10,0,F10.0)
K=1
823 READ8BS, Al (K),Al (K+1),Al (K+2),Al (K+3),Al (K+4),Al (K+5)
K=K+6
IF (K-89)823,824,824
824 READT,AE(1),AE(2),AE(3),AE (k)
READ1,DX(1),DX(2),DX(3),DX(Lk)
READ1 ,HS,BT1,BC1,DU,HC,PX
READ1 ,PGE,FQ,AP,ALP,P7,FG
READI ,DS1,ALSH,PT,FR,AS,PF
READ1 ,XB,XA,CK,XD,POL,SHL
READT ,WQ,WHN,WF XX1,XX2,XX3
READ1 ,FK,RP,RG,XX4,FSC,P5
READ1 ,WT,EE
ASH=.785L*DS1*DS1
COREL=(,7854*(DU-HC) /PX)
LOAD=1
X=BT 1
NA=1
K=1
GO TO 802
806 FT=HS*AT
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X=BC1
K=2
NA=1
GO TO 802

807 FC=COREL*AT
FS=FT+FC
PL=PGE*(2.%FG+2 . *FT+FC)*.001
PLT=FQ+(PL*2,./PX)
BP=PLT /AP
X=BP
NA=31
K=3
GO TO 802

808 FP=AT*ALP
PL7=P7*(FP+FG+FS)*.001
PL5=P5*(2.*(FG+FT+FP)+FC)*.000667
PSH=(PLT*PX/2.)+PL7+PL5
BSH=PSH/ASH
X=BSH
NA=6 1
K=k
GO To 802

809 FSH=ALSH*AT
FNL=2,*(FG+FS+FP)+FSH
AITNL=FNL/PT
EPNL=AINL*FK
CD=AINL/AS
SCR=FNL/FSC
PRINT3,P5,FT,P7,FC,FSC,FG
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825

826
827

8h41

842

PRINTL,SCR

LOAD=2

DO 899 J=1,k

AED=AE (J)

PLL(J)=PL*( (AED*FG+(1.+PF)*FT+FC)/(FG+FS))
IF(PF-.95)825,825,826

PPL=FQ*(AED-DX(.}))

GO TO 827

PPL=FQ*CK

PTL(J)=PPL+(PLL(J)*2./PX)

PPTL=PTL(J)

X=PPTL/AP

BPL(J)=X

NA=3 1

K=1

GO TO 802

FPL=AT*ALP

AA=(AED*F G+FPL4+FT*(1,4+PF)+FC)
PL7L=.001*P7*AA

PLG=P5* (2. % (AED*FG+FPL+FT*(1.4PF))+FC)*.000667
PSHL=PPTL*PX/2.+PL7L+PL5
PSHL=PPTL*PX/2.+PL7L

X=PSHL /ASH

BSHL(J)=X

NA=6 1

K=2

GO TO 802

F SHL=ALSH*AT
FFL(J)=2.*(AED*FG+(1.+PF)*FT+FPL)+FC+FSHL
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FFL(J)=AA*2 ,+F SHL
ATFL(J)=FFL(J)/PT
CDD(J)=AIFL(.))/AS

899 EPFL(J)=AIFL(J)*FR

837 JA=JA/2 |
PUNCH700, JA
IF(JA)891,892,891

891 DO 890 K=1,JA
PUNCH1,BPL(K),BSHL(K),FFL(K),AIFL(K),CDD(K),EPFL(K)

890 PUNCH1,PTL(K),PLL(K)

892 PUNCHI1,XX1,XX2,XX3, XXk, WT,WQ
PUNCH1,WF ,WN,RP,RG,FK,FR
PUNCH1,BP,BSH,FHNL,AINL,CD,EPNL
PUNCH1,SNL,FP,BT1,FQ,BC1
PUNCH1,FG,AT,HS,COREL,P7,PGE
PUNCH1,AP,ALP,PX,ALSH, ASH
PUNCH 1,PL,PLT,POL,XA,EE
PAUSE

802 1F(AI(NA)-X)830,831,831

831 NA=NA+3

835 1F(AI(NA)-X)833,834,834

833 NA=NA+2
GO TO 835

834 AX=A1(NA)

BB1=Al (NA-2)

DC=Al (NA+1)

D=Al (NA-1)

XX= (AX-BB1)/(.4343*(LOG(DC)-LOG(D+.0001)))
Y=AX-XX*,4343*%L0G(DC)

JA=LT7



AT=EXP (2.306%(X=Y)/XX)
GO TO (838,839),L0AD
838 GO TO (806,807,808,809,810),K
839 JA=JA+1
GO TO (841,842),K
830 GO TO (836,837),L0AD
836 PRINT 850,
850 FORMAT (17HMACHINE SATURATED)
PAUSE
END
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PASS 7 ROTATING COIL LUNDELL
DIHENSTON BPL (L) ,BSHL (L) FFL (L) ,AIFL(4),CDD (L), EPFL(4),FCUL (k)
DIMENSTON VL (A),STTL(L),SCUL (L), EDDL (L), TOTL (L), PEFF (4),GB (4)
DIMENS1OH PLL(H),PTL (k)
961 FORMAT(F11.3,8X F11.5,F11.3,F11.3,F11.3)
700 FORMAT (13)
1 FORMAT (E11.5,E11.5,E11,5,E11,5,E11,5,E11.5)
DO 705 H=1,4
PLL(N)=0
PTL(N)=0
BPL(N)=0
BSHL (N)=0
FFL(N)=0
ATFL(N)=0
CDD(N)=0
EPFL(N)=0
FCUL(N)=0
WNL (N)=0
STTL(N)=0
SCUL (N)=0
EDDL(N)=0
TOTL(N)=0
705 PEFF(N)=0 '
READ700, JA
IF(JA)702,703,702
702 DO 704 K=1,JA
READ1,BPL(K),BSHL(K),FFL(K),AIFL(K),CDD(K),EPFL(K)
704 READ1 ,PTL(K),PLL(K)
703 READT ,XX1,XX2,XX3,XXhk,WT,WQ
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READ1 ,WF,WN,RP,RG,FK,FR
READ1 ,BP,BSH,FNL,AINL,CD,EPNL
READ1,SNL,FP,BT1,FQ,BC1
READ1,FG,AT,HS,COREL,P7,PGE
READ1 ,AP,ALP,PX,ALSH,ASH
READ 1,PL,PLT,POL,XA,EE
IF(SNL)707,706,707

707 PUNCH1,SNL,BT1,FQ,BC1,EE
PUNCH1,FG,HS,COREL,P7,PGE
PUNCH1,AP,ALP,PX,ALSH,ASH

706 FEL=AINL*AINL*FK
TL=FEL+WT+WQ+WH +WF
ABX=0
IF(JA)714,712,714

714 1F(JA-k) 708,709,708

709 1F(POL)708,710,708

710 JA=JA-1

708 GB(1)=1.

GB(2)=1.5

GB(3)=2.

GB(L)=POL

DO 711 K=1,JA

YB=GB (K)

FCUL (K)=AIFL(K)**2*FR
STTL(K)=((.0027*XA*YB)**2%2 ,+1,)*WT
WHNL (K) = ( (XXL*YB) **24+1,) *WN

SCUL (K)=XX1*RP*YB

EDDL (K)=SCUL (K)*XX2

TOTL(K)=EDDL (K)+SCUL (K) +WNL (K)+STTL (K)+F CUL (K) +WQ+WF
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711

PEFF (K)=XX3*YB*100,/(XX3*YB+TOTL (K))

712 1F(POL) 958,959, 958
958 PRINTI61,PL,PLL(1),PLL(2),PLL(3),PLL (k)

959

PRINTI61,BP,BPL(1),BPL(2),BPL(3),BPL (k)
PRINTI61,PLT,PTL(1),PTL(2),PTL(3),PTL(L)
PRINT961,BSH,BSHL (1) ,BSHL(2),BSHL(3),BSHL (&)
PRINTI61,FNL,FFL(1),FFL(2),FFL(3),FFL(})
PRINTO6 1, ATNL,AIFL(T),AIFL(2),AIFL(3),AIFL (k)
PRINT961,€D,CDD(1),C0D(2),CDD(3),CDD (k)
PRINT961,EPNL,EPFL(1),EPFL(2),EPFL(3),EPFL (4)
PRINT961,W0,WQ,WQ,WQ,WQ
PRINT961,WT,STTL(1),STTL(2),STTL(3),STTL (k)
PRINT961,ABX,SCUL(1),SCUL(2),SCUL(3),SCUL (4)
PRINT961,ABX,EDDL(1),EDDL(2),EDDL(3),EDDL (&)
PRINT61,WN,WNL (1) ,WNL (2) ,WNL(3),WNL (&)
PRINT961,FEL,FCUL(1),FCUL(2),FCUL(3),FCUL (&)
PRINTI61,WF ,WF ,WF ,WF ,WF
PRINTI61,TL,TOTL(1),TOTL(2),TOTL(3),TOTL (L)
PRINT961,ABX,PEFF (1),PEFF(2),PEFF(3),PEFF (4)
PAUSE

PRINT961,PL,PLL(1),PLL(2),PLL(3)
PRINT961,PLT,PTL(1),PTL(2),PTL(3)
PRINT961,BP,BPL(1),BPL(2),BPL(3)
PRINT961,BSH,BSHL(1),BSHL(2),BSHL(3)
PRINT961,FNL,FFL(1),FFL(2),FFL(3)
PRINT961,AINL,AIFL(1),AIFL(2),AIFL(3)
PRINT961,CD,CDD(1),CDD(2),CDD(3)
PRINT961,EPNL,EPFL(1),EPFL(2),EPFL(3)
PRINT961,WQ,WQ,WQ,WQ
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PRINT961,WT,STTL(1),8TTL(2),STTL(3)
PRINT961,ABX,SCUL(1),SCUL(2),SCUL(3)
PRINT961,ABX,EDDL(1),EDDL(2),EDDL(3)
PRINT96 1, WH,WHL (1) ,WHL(2) ,WNL(3)
PRINT961,FEL,FCUL(1),FCUL(2),FCUL(3)
PRINT961,WF ,WF ,WF ,WF
PRINT961,TL,TOTL(1),TOTL(2),TOTL(3)
PRINT961,ABX,PEFF(1),PEFF(2),PEFF(3)
PAUSE

END
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PASS 8 ROTATING CO!L LUNDELL

DINENSTON AL (90)

a—

FORMAT(ET11.5,E11.5,E11.5,E11.5,E11,5,E11.5)

888 FORMAT(F10.0,F10.0,F10,0,F10.0,F10,0,F10.0)

878 FORMAT(F12.5,F12,5,F12,5,F12,5,F12,5,F12.5)

879 FORMAT (F12.5,F12,5,F12,5,F12,5,F12,5,F12.5//)
K=1

823 READB8BB,AI(K), Al (K+1),Al (K+2),Al (K+3), Al (K+4) Al (K+5)
K=K+6
IF(K-89)823,824,824

824 READ 1,SNL,BT1,FQ,BC1,EE

READ 1,FG,HS,COREL,P7,PGE

READ 1,AP,ALP,PX,ALSH,ASH

YB=.8

LOAD=1

DO 800 N=1,9

R1=BT1*YB

R2=FQ*YR

R3=BC1*YB

RU=FG*YB

R5=EE*YB

X=R1

GO T0 802
806 FT=HS*AT

X=R3

K=2

NA=1

JA=53



807

808

809

800

802
831
835
833

GO TO 802
FC=COREL*AT

FS=FT+FC
PL=PGE*(2.*(R4+FT)+FC)*,001
PLT=R2+PL*2./P*

BP=PLT/AP

X=BP

NA=3 1

K=3

GO TO 802

PL5=P5% (2. % (RI+FT+FP)+FC)*,000667
FP=AT*ALP
PL7=P7%.001%(FP+FS+Rl)
PSH=(PLT*PX/2.)+PL7
BSH=PSH/ASH

X=BSH

NA=6 1

K=k

GO TO 802

F SH=ALSH*AT
FNL=2,*(RU4+FS+FP)+FSH
PRINT878,R5,R1,FT,R3,FC,RL
PRINT879,PL,PLT,BP,FP,BSH,FNL
YB=YB+, 1

PAUSE

IF (A1 (NA)-X)830,831,831
NA=NA+3

IF(AI (NA)-X)833,834,834
NA=NA+2
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834

838
839

830
836
850

GO TO B35
AX=A1 (NA)
BB1=Al (NA-2)
DC=Al (NA+1)
D=Al (NA-1)
XX= (AX=BB1)/(.B343%(LOG(DC)-LOG(D+.0001)))
Y=AX=XX* ., 1343%1.0G6(DC)
AT=EXP (2.306%(X=Y)/XX)
GO TO (838,839),L0AD
GO TO (806,807,808,809,810),K
JA=JA+1
GO TO (8h1,842),K
GO TO (836,837),L0AD
PRINT 850,
FORMAT (17HMACHINE SATURATED)
PAUSE

END
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INSIDE-COIL, STATIONARY-COIL LUNDELL GENERATOR
COMPUTER DESIGN
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—
_ (4) L ph |PHASE VOLTS 5. 7% o) POLE CONSTANTY (713)  |Cp iy
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— - o
(%) | ke  |ADJ. FACTOR 1.0 /() |POLE THICKNESS (NARROW END) | (76) | P1 g
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) STATOR 1.D. w2l 2. 4 POLE LENGTH 76 Jxep Iw
- ; ! c
|0 P STATOR 0.D. S47¢ | ¢, 4/? ROTOR DIAMETER (o) |dr °
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- (141 [w, | NO. OF DUCTS ap O POLE FACE LOSS FACTOR (187) |Ki
¢ . . 7 =
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-4 e 2]
’0/5“ E’AQ’ LENCTH OF PERMFPATH & 1
335 o/, D¢ |OUTSIDE DIA. OF FIELD CofL e de,
O /. ¢ |LENGTH OF FIELD COIL (76) Lo
2] 3 &4 [NO.OF FIELD TURNS COIL (146} [Ng
Ydoo /2. / |MEAN LENGTHOF FLD. TURN (4N | e ;
o) LOS5 oL |FLD. COND.DIA. ORWIDTH 11148) T
s 4
U ' 020 O FLD.COND. THICKNESS 114?)
(1233 0 {40, OF SLOTS 7 2. 75‘ FLD. TEMP IN©C (150) 1°cC
_ fow 1 T1YPE OF WDG. i iy G L [rsis 1IVILY GE FLin CONU cas
oy LT oF colt ‘ / / NO LOAD SAT. _i‘:—m
i [ o owouctops sior T2 FRICTION & WINDAGE T e Joeaw
I VR JLIH WWANNL G B T P4 T D 2 oECieL Pk o el - _
1374 < PARALLEL CIRCUITS / 1/ €. STATOR LaM MaT -\IA-MZ\Z T i
w {39 STRAND DIA. OR WIDTH /S0 /2 'SOLE MATERIAL VX214 2R L .
x - = pe M
o (M) N ooy STRAMNDS CONDUCTOR iINDEPTH / i‘z‘ :;HAFT MAgERlAL /0/0 (15) . ¥
Z [(140) |N'y, |STRANDS/CONDUCTOR /
b .
- x (39) STATOR STRAND T'KNS. ./Oe”
O 135)  [dn DIA. OF PIN 2
X368 |M o2 [COIL EXT. STR.PORT 2 &
wlen hg UNINS. STRD. HT. W2
- 3 ’ . . D. y
38 |» DIST. BTWN. C, OF ST s STATOR SLOT POLE
(42a) PHASE BELT ANGLE oD | DAMPER SLOT REMARKS
(40) |7 . |STATOR SLOT SKEW o
_ (50) |xeoC JSTATOR TEMPO°C 75
(51 D RES'TVYSTA,COND.~ 200 C Eiﬁf
(78) ¢ g3 | AXIAL LENGTHOF GAP (93) YN/}
(78) dgl DIAMETER AT GAP (g3) . 55
- o [(78) |4g2 |DIAMETER AT GAP (s2) S 3k | i
o e MAIN AIR GAP n22
(s9a) 192 AUXILIARY GAP (g2) (O IDESIGNER DATE
59b)  }g3 AUXILIARY GAP (g3) ;
220 1 REV. A




‘&) Coen Slcts (b) Constont Slot Width

TYPE 1
(Type 5 is an open
slot with 1 conductor
per slot)

TYPE 3

bg for type 3 is

b L"z
b —(1“"03 )

Ka=2



INSIDE —-COIL, STATIONARY-COIL LUNDELL GENERATOR

~ SUMMARY OF DESIGN CALCULATIONS - = = = - = - (OUTPUT) 5 /5 é‘f"
MODEL NO. EWO NESIGN NN
(7) () |SOLID CORE LENGTH 9,07650 [ 1. (‘1&(’ GOTCARTER COEFFICIENT 67) (Ks) |
{24) (h.) |DEPTH BELOW SLOT .b Oc 50 | (507 [EFFECTIVE AIR GAP (69 g )
(26) (T | SLOT PITCH 28190 T "( 1;2(, TFUND/MAX OF FLD. FLUX 71y |
(27 (T .1 3)| SLOT PITCH 1/3 DIST. UP 2038 [ 1.41 2 TwinDING CONsT. 72 (cw) |2
(42) (Kgk) | SKEW FACTOR 1.00000 a ° 24705 POLE CONST. (73) (Cp) b
—  [n a) [orst. FacTOR L9659 T 3.80987 Tenp. ext. oNE TurN @ e |2
(44) (Kp) |PITCH FACTOR 1.00000 T «8€ L85 ToemaGNETIZING FACTOR 79 €w |9
(45) (n,) |EFF. CONDUCTORS 144 ,00000 1 44032 0T CROSS MAGNETIZING FACTOR |(75) _(Cgq)
_ x[(46) (ac) | COND. AREA L01h7s T 292, nggtrm (128) (&)
- [(47) (s,) | CURRENY DENSITY(STA.) IG5,.86000 T . L "9)/] REACTANCE FACTOR (129) ()
= @9 ;) |1/2 MEAN TURN LENGTH G.25980 1T 'f' 31 o 52 2 10 TUEAKAGE REACTANCE (130) (x3)
(53) (Rpp) |COLD STA. RES, »20°C L01h02 T )*9' 1 39/‘3, REACTANCE OF 1 (131)_(xeq)
—  [(54) (R,,) |MOT STA.RES.~Xx°C O 1) 1]_,'1) 9 ? ARMATURE REACTION (132) (Xaq)
(55) (EFyop) ]| EDDY FACTOR TOP 1.050400 T~ ,f' b 73 14 ISyNREACT DIRECT AXIS (133) (X4) |w
(56) (EFpae | EDDY FACTOR BOT 1.0c480 1T 1785 ',56.7/0 SYNREACT QUAD AXIS 134 (X ) g
(62) (A; ) |STATOR COND. PERM. 651#()0 —+ 529.: 9—/’1*0 FIELD LEAKAGE REACT (160) (x; ) I
- (63) (As) | EMD PERM. 171&8 01T 27932 4 |FIELD SELF INDUCTANCE 8y (L ) |
[(65) () | WT. OF STA COPPER ben 7050 T f“’-‘ « 82558 T5ReaT. TRANS. REACT (166, (x4 )"
"66) ( ) | WT. OF STA. IRON 2 9’2}00 T "”)8-](’65_] SAT. TRANS.REACT (167) (x'a)
- W) () |POLERITCH 1.09170 71T ,)())8 l]_F’%',‘bl SUB.TRANS. REACT DIRECT AX. | (168) (X" 4)]
[an () TWwr.0F ROTOR IRON - L00000 T evoe 56779 Tsus. TRANSREACT QUAD Ax. 1089, (X"
v 1 Py RIPHERAL SPEED TOULGHIN00 T TNEG SFQUENCE REACT 70y (g )
Tiv-gr orgr iU TN ARE & T OOy s 1 T/¥RC SEQUENCE REAC ® 7_».!7:7:',77 L
SR R 0 RS r T ER b TIME Cinin *4
; ‘ ‘ e i e ! TAL:Q Cier CONST. !
Cel i i ol Dikans mb o ONS e
TR T i e e S S tRAm TimE COMG RS »
W . ’rs'hmm LEAKAGE Pafis | Loasou T ' "»‘ T T Fiux R !
Z i iry T, CERM OF LEAKAGE PATH 3 1 (L0200 o 39 / i O TFLUY PER POLE e lJ) 5
W lige, (pas | PLRMOF LEARKAGE PATH A | SEREReERE 1L 06 00 TP GERSITY (MAIN) - ,L—"’S‘ By 1o
EJ :;}4;:(};) ' ;’;RTSF LEAK#:E:E—;—AHTH fﬂ UL 50000 2 ) 74200 [voo1H ENSITY R CIN LS, :
Tlsey e PERM OF LEAKAGE PATH 7 RS IV VL)) L‘*:/’?SUJ CORE DENSITY (94) (B |-
T180) (FSC; | SHORT CIR Ni 1702,57300 o 57 345 TT0OTH AMPERE TURNS 97 (F, %
[(1%1) (SCR)[SHORT CIR Ee'g[l?::f:“* RS e . 1i5031 Tcore AMPERE TURNS oy (F¢) g
- T 10¢. }L) ()Oé) GAP AMPERE TURNS (MAIN)  ((96) (Fg) |
SFRCINT LOAD - 0 ! o [ © 1 oPTIONAL
(1 (10003 LT AKAGE FLUX L 655 e (97 o :-: ] .a0n -
(. ,,.} 024 TOT AL FLUX POLF ‘ i oo R (pat) 7(72130) - . L0000
(0 TH0%G POTE DERSITY TR N S ua,,,) (213h) . LGOG
f&,; Y (172) AUK GAP{G?IDENSITY 2.7 ','{‘, By 261) (224) . OO0
[L ;)(IW; AUK GAP{ 30 NSITY ‘:'-‘f‘(?:' 77(&%,‘3‘;L>4(7_>3_(l)_ﬁ B . LUGO
(5,.,‘1 (113)773»_4»\51 Dn.s.nv ] L _{iBah1) (232) I Wh L . L0006
(Fo) (1270 10T AL N I IR DA Sr T A F ) (73_& "1o 1,600 ,_ Loy — U000 -
3 m.n ) {127a) le LO AMPF RFS y 1 . ];«'( B (ml) (237) {, .Qk;..,) L (! L L0000 — .OOU _
S (st ) (127¢) CUR. DEN. FLD. 580,000 () @9 ;005,800 ) 000 LO00 — L0000 -
w {(Einl) (127b) FIELD VOLTS .71 (E i )(238) 10,926 | .00 L 000 .000 _
i"ﬁ‘_c’ (185) STA CORE LOSS 1.551 (w ) (185) 1,551 [ 1.551 1.551 _ 1.551 _
< Oyni) (184) STA TOOTH LOSS 1,072 (Wesl ) (242) .65 1 .000 . LOCO — .000
£ (2R, )(194) STATOR CU LOSS L 001 aZrx245) (1010,802 ) 000 __ 000 — .000 —
(Z) (195) EDDY LOSS L0069 () (246) 19,81 | 000 __ 000 — .J00
(Won1 )(186) POLE FACE LOSS 2 ua9k (Woq1 ) (243) ‘%5.7 0r 1 .60C — 000 — .000
(12Ry ) (182) FIELDCOILLOSS 2,056 12R¢) (241) G555 000 _ .000 — .000
(F&W) (183) F&W LOSS 52,525 KF&W) (183) 3"3.;;“) __;;:.325 _ 32,325 — 32,575 —
(=) _(19%) TOTAL LOSSES h,259 () @ 11135.2°60 3 L0000 — " 000 — 000 —
(-) (~) PERCENT EFF. 000 () (251) (,(., 50 4 .000 — L0000 — .000 —
N |
| ]
DESIGNER DATE e
REV, A
Ka=3
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INSIDE-COIL, STATIONARY-COIL. LUNDELL

NO LOAD SATURATION OUTPUT SHEET

(3) (6)

ITEMS (96) £ o1 B8, ©on F, (94) (B) (98) F.
YOLTS GAP NJ. STA. TOOTH DENSITY| STATOR TOOTH N.k | sTA cORE DENsITY | STA. CORE N.i.
& (1020) /s (1030) By (12) 8, (119) 8,5 M3 B 2n Fm |
VOL TS TOTAL FLUX/POLE POLE DENSITY DENSITY g2 DENSITY g3 SHAFT DENSITY TOTAL N.i.
80% 8.00000 84, 84800 V.7 9LLO L8028 11.02240 iz
37.85231 33.79671 10 20491 10.08810 29.07610 536,990k
o 9.00000 | 95.45L00 ’o 76870 .52755 12.40020 3165
42 58176 38.01943 50150 11.24770 32.64L924 37724871
100% 10.00000 106 . 06000 29.THI00 579kl 15.77¢00 L5080
Ly .31157 iy, oholy N RIS 12.60752 36.27317 L17.6bk3)
110" 11.00000 116.66600 YA W) .(;3(}“3 ]5.]55&.}(} .‘»/'U(.,
52.04177 he L i 5067 14,0556 15.06758 59.8457 06 h53,-0107
120% 12.00000 11!/.‘,&)) 35.631040 G990k 16.533640 Lgi?5
56.77240 50,6320 15.33306 15.14720 L3,52570 L3y, 2336
130% 13.,00000 IJ/ 67800 58,66590 76762 17 .91140 51360
1.50550 54 _’l 3834 16.61076 1¢ . %3861 47 ,15G4L5 5L, Lehy
140% 14,00000 146, 6400 L1, (' l+o, q) LolesY 19.2’.8?20 i .Sgieii:
66,2553 | 53.13803 ) 17.088H% 17.64953 | §0.77603 | 582,025
150% 15.,00000 159.09000 Ll 61450 L uk251 20.66700 B
70.96845 63.56069 19,167 57 16.91150 ShoL1oks A0 57012
T60% 16.00000 | 163.69600 7 .58880 1.04683 2 obbks0) L5857
75.70219 67 .591240 2045771 2017012 56,00l 2 667 .77775
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T = by2 - [EE
o /2
Ty- 22 4 '

e e S Y s« A -

//D~ ép':: ,2 5
b

L= . 282-,04 = 1EH72

IN THIS DESIEN THE Joore 70
JUST BARLLY BRIDCES THE GHP FND
THWE LErKHCE FERmEINCE | /7Em (642)
SHoved EBE E£STrmma7C)

i3 = aeprox. (X 10 - &
Z_ laé.._.

/)Z: %(5"): /X,Z



1.

2

3.

Le

5e

Te

9

10,

11,

12,

COMPUTER PROCEDURE FOR

INSIDE COIL LUNDELL DESIGN CALCULATIONS

Clear core (no switch control).

Insert output Form #1 into typewriter, set margin for correct
output,

Load pass #1 followed by input #1 (output printed plus punched
cards).

Reset and load pass #2 followed by output from pass #1 (output
punched cards).

Reset and load pass #3 followed by output from pass #2 (output
ovunched cards).

Reset and load pass #; followed by output from pass #3(output
punched cards),

Reset and load pass #5 followed by saturation curve values®

and output from pass #i (output punched cards),

Reset and load pass #6 followed by output from pass #5 (output
printed plus punch cards).

Reset and load pass #7 followed by output from pass #6 (output
punched cards).,

Reset and load pass #8 followed by saturation curve values™

and output from pass #7 (output punched cards),

Reset and load pass #9 followed by output from pass #8 (output
printed plus punched cards if no load saturation curve required),
If there is punch card output from pass #9 a no load saturation
curve is required, Insert output Form #2 into typewriter and reset

margin. Load pass #10 followed by saturation curve values and

output from pass #9 (output printed),

* Saturation curves are loaded in order shown on Input Form #1,

KA-7



11PUT PARANETERS HSIDE STATIOHARY COIL

5.6 10,0 5.78 3.0 120, 12, 1560, 150, 1.0 1.1

1.6 662 8475 2.45 0, 0. 97 3. 77.h 2.

LOlo 0, De e 15 015 335 0, D o

0. 02 72, L. 1. 2, 6. 1. A5 1.

1. . .25 .25 .15 .185 6O, o0, 75.  .G69h
1.6 h.55  5.36  .022 .02 .02 0. 0. 0. 0.

0. 0. 635 .8k 1 L1 .8 2,45 6,419 O,

7. 3.2 k. 0. 0. 0. 0. 8.5  37.7 .7

.5 .0 L2 1.6 355.  12.1  .n508 0. 75.  .69h
1. 0. 18,7



SATURATION CURVE [ STATOR LA, DATERLAL )

157, 18. 1. 1o, 7, 66
5, 76. 8. 85. 14.5 102,
101. 114, 300, 132. 1000,

SATURATION CURVE { POLE MATERIAL )

140, 0. 1.6 10. 2.3 20,
3.3 30. h,2 60, 7.3 70,
9.2 80, 12,5 85. 15. 90.
20, 100. ko, 108, 100, 112,
160, 126. 500, 140, 1000,
SATURATION CURVE ( SHAFT MATERIAL )‘

1ho, 0. 1.6 10. 2.3 20,
563 30. b2 €0, 7.5 70.
9.z 30. 12.5 85. 15, 20.
20. 100, Lo, 108, 100. 112,
160, 126. 500. 1l:0, 1000,

KA=9



ALL INPUT PARAMETERS ARE IN FORMAT F7.0 (FIG.

100.

—_——- D

2222229222222
3333333333333
4444444444444
589555515555355
6EES66BJ666666
Mimiimirint
8888888[888888

2222222
3333333
44444440444044404844444
5995555/555555505555555
666666
11111

IRRERER IRRRERR
2222222222222

33333331333313133

6S66666]6566666
nirninitring
Bo3sssaasesass

9999939909999329

01

R R AR I RERER  RREREE IRREERN]
2222220222222222122222 222222
333333313332333)3333333)333333343333333
4844444084240 0440000 as8atsda4y

1)

10,

#000000
645 96 87 81 53
min

000000000+

TRNRMBERT AN

|IRERERRRER

e

{
2222222)12222212222

33333333133

4444404

935555 555555550595555565555555555555/555555555$
[666666B16666666/66666666666666{6666666/665666666
MMy nrIngINIINIInM

888808888888 38BREBEABES

ALL SATURATION CURVE VALUES ARE IN FORMAT F10,0 (FIG, 2)
(ALL SATURATION CURVES MUST HAVE 5 CARDS)

10,
0080000000

NROMBEDT NN
IRERERERER
2222222222
33333333313
4444444844440 0404444
5555555555/9655555555
BE66666666/6666666666
1111111721111 110 090
8soassespepaagnssnss
99 93995999
123458789

n 308

100,
ooununnq
45671191

]
1 3
[RRERRRRERE

0
2
1

2222222222
3333333333

999

999929499
R MEE e

1. 100,

bnnunnnnn NRRUBERT N
RERRERRER IRRRERRRRE

2222222222§222222212212
333333333333333333133
T4444444444444444444
56555555555[5555555555

1711111111191 1)
8838888388888 888408
3

FiG.

000000000J000000C0u00D

10.
000000600

IRRERERERN
22222222122
3333333333
Messasaan
5555555558

171711111117

L
24344 45 45 47 43 49 SIR51 52 53 4 35 5 57 50 59

|

01
0000000008

AR RRRERER
2222222222
333333313133
4444444444

00000000000000000000
S1626064 BBECETEIEIN N RTINS T 7878 00
Trrirttistrtiey
22222222222222222222
3333333333333333313133

44444444444 404444448

5555555555

9993999999999999999%399399939999

39 40RA1 47 43 44 45 45 47 48 49 SQS! 52 53 54 55 56 57 58 59 6Y 61 62 63 64 65 56 67 60 69 70

2

§5595555555555555555

TGBGSGGSSGG566565856!5556558G6#556686855555558556565558685565
111111111 71177777771777117117

L4
9

3999939
BARTBUBRD BN

]



INSIDE-COIL, STATIONARY-COIL LUNDELL

Calculation Zlectrical Fortran
Number Symbol Symboi
A,z
(128) A A
{46) a. AC
(153) acf AS
(68) Ag GA
{70) Agz A2
{70a) Ag3 A3
(79) aq AP
112) ag AS
=, D
(20) 3 BK
(22) [ BO
(S4) 3e; BC1
(76 bpl BP1
{76) bpz BP2
{(65) B g BG1
(122) Bgz BG2
(119) Bg3 BG3
{(224) Bgz FL BG2L



Calcuiation Electrical Fortran
Number Symboi Symbol
(230) Bg3 FL BG3L

(103) Bp BP
(213a) Bpl BPL
(22) bg BS
(57a) bi 1 /3 SM
(91) BT BT1
(57) btm T™
(15) by BV
(113) BsH BSH
(232) BSHL BSHL
(32) c C
{71) Cy C1
(74) Cum CM
(73) Cp CP
(75) Cq cQ
(72) CW Cw

KA=12



Calculation Electrical Fortran

KA=13

Number Symbol Symbol
| D4
(12) D DU
(11) DI
(35) dp, DB
(78) dgg DG2
(78) dg3 DG3
(78) doe DC1
(11a) d, DR
(78) dg DS1
E, e
(3) E EE
(55) E Frop ET
(56) EFgoT EB
{238) EFFL, EPFL
(1270) ErNL EPNL
(4) Epy EP
i
(5a) f F
(98) Fe FC
(236) Fpr, FFL



Calcuiation Electrical Fortran

Number Symbol Symbol
(96) Fy FG
(123) Fyo FG2
(225) FeaFL FG2L
(120) Fg3 FG3
(231) Fy3FL FG3L
(127) FNL FNL
(104) Fp FP
(213¢) Fp] FPL.
(180) Fsc FSC
(97) Fp FT
(183) F&W WF
(114) Fsy FSH
(233) FSHL FSHL

G, g
(59) g GC
(59a) g9 G2
(59¢) g3 G3
(69) ge GE

KA=1L



Caiculation Electrical Fortraa

Number Symbol Symbol
H, h
(24) h, HC
(38) hg SD
(39) hg SH
I i
(237) IppL AIFL
(8) Inyg PI
(132) PRp FEL
2
(241) I°Rpp. FCUL
(154) 2R PS
(245) Ry SCUL
K, k
(19) k . WL
(9a) K. CK .
(43) Ky DF
(63) K, EK
(16) K; SF
(44) Kp CF



Calculation Electrical Fortran

Number Symbol Symbol

- (67) K cc
(42) Kok FS
(2) Kya VA
(61) Ky FF

L1

(13) ' CL
(80a) & ALl
(81a) 2, AL2
(82a) £ AL3
(76) oo ALCO
(48) Lg EL
(36) Q2 CE
(161) L SI
(78) Qa3 ALG3
17) L S
(49) 2, HM
(147) 0 FE
(78) sy ALSH



Calculation Electrical Fortran
Number Symbol Symbol
M m
(5) m PN
2 n
(146) ng PT
(45) n, EC
(30) ng SC
(34) Ngr SN
(34a) Ng SN1
(14) ny HV
Pp
(6) p PX
{©) PF PF
\80) Py P1
(81) Py P2
82) Pq P3
(83) Py P4
(84) Pg P5
(86) Pq P7
Qa
\23) Q QQ
{25) q QN

KA=17



Calculation Electrical Fortran
Number Symbol Symbol

(154) Rt (cold) FK
(155) Ry (hot) FR
) RPM RPM
(53) RspH{cold) IO
(54) RspPH/hot)  RF

S, s
(181) SCR SCR
(127c¢) SF CD
(47) Sq S

T
(17 Ta TA
(178) T4 T5
(176} Tho TC
{76) tpl TPl
(76) tp2 TP2

v, v .

(145) Vp VR

W, w
{185) We wQ
(186) WNPL WN

KA-18



Calculation Electrical Fortran
Number Symbol Symbol
(243) WprL, WNL
242) WrrL WTFL
(184) WoNL wT
X x
(129) X XR
{131) X4 XD
(132) Xag XQ
{153) Xy4 XA
\167) X4 XS
{168) X4 XX
'166) Xy XU
(160) Xp XF
{1 50) X; °C T2
{-30) Xq XL
(169) x('l' XY
(134) X, XB
(50) X, °C TI
(:70) XN
(272) X, X0

Ka=19



Calcuiation Electrical Fortran

Number Symbol Symbol

| X,y
(31) y YY
(108) B0 PG2
(100) @y PL
(221) B g2 PG2L
(118) s, {5 PL5
(95) BQn PLT
(153a) . Qyyg PLL
(225) P51 PL5L
(207) By PLTL
(92) 3, FQ
(213) 3 p1, FQL
(102) @ pr
(213a) @pTL PTLL
(111) Bsy PSH
(88) G TG

T

(41) To TP
(26) Tes TS
(40) Tsk SK
27 Ts1/3 TT



Calculaticn Electrical Fortran

Number Symbol Symbol
(64) Ag EW
(159) p, pt BE
(62) A PC
(642) Ay b ALZ
(151) }ﬂ ; RR
(152) 70f (hot)

(51) s RS
(52) \[ﬂs (hot)
_o<

(77) < PE

KA-21



PASS 1 IHSIDE COIL | |
1 FORMAT(E11.5,E11.5,E11.5,E11,5,E11.5,E11.5)
FORMAT (F7.0,F7.0,F7.0,F7.0,F7.0,F7.0,F7.0,F7.0,F7.0,F7.0)
FORMAT(9X F12.5,2X F12.5)
READ2,VA, EE,EP,PN,F,PX,RPM,P1,PF,CK

~N W

READ2,POL,D!,DU,CL,HV,BV,SF,WL,BK,ZZ
READ2,B0,81,B2,B3,BS,H0,HX,HY, ,HZ,HS
READ2,HT ,HW,0Q,W,RF,SC,YY,C,DW,SN
READ2,SN1,DW1,DB,CE,SH,SD,PBA,SK,T1,RS
READ2,ALG3,DG3,DG2,GC,G2,G3,C1,CW,CP,EL
READ2,CM,CQ,PE,BP1,BP2,TP1,TP2,ALP,DR,WR
READ2,D1,DS1,ALSH,P1,P2,P3,PL,P5,P7,AL1
READ2,AL2,AL3,DC1,ALCO,PT,FE,RD,RT,T2,RR
READ2,SNL,WF ,ALZ
SS=SF*(CL~HV*BV)
HC=(DU-D1~2,0*HS)*0.5
QN=QQ/ (PX*PN)
TS=3.142*D1/QQ
IF(zZ-k,0)9,10,9

9 TT=(0.667*HS+D1)*3,142/QQ
GO TO 11

10 TT=3.1416%(D1+2,%H0+1.32*BS)/QQ

11 1F(Z2-1.0)12,12,13

12 BO=BS
CC=(5.*GC+BS)*TS/((5.*GC+BS)*TS~BS*BS)
GO TO 14 |

13 QC=(4.4l*GC+0,75%B0) *TS
cc=QC/(QC-BO*BO)

14 CS=YY/(PN*QN)
KA=22



18

19

20

21

22

95

24

26

25
23
27

TP=3,1416*D) /PX
IF(SK)18,18,19
FS=1.0

GO TO 20

FS=S|N(I.S7I*SK/TP)*TP/(I.57I*SK)

IF (PBA-60.)21,21,22
D=1.0

GO TO 95

D=2.0

1=QN

U=l
IF(QN-U)23,23,2k
U=PX*PN

XX=U

N=U

DO 25 K=1,N

Z=U/ XX

|=Z

Z1=1
IF(Z-21)26,26,25
ZY=QQ/XX

I=ZY

Z1=1
IF(2Y-21)27,27,25
XX=XX-1.,

ZY=QN

DF=SIN(.5236*D)/(ZY*D*SIN(.5236/ZY))

CF=SIN(YY*,5236/QN)
EC=QQ*SC*CF*FS/C
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28
29
30
31
32
33
34
35
36

37
38

39
Lo

L

L2

L3

L5

GE=CC*GC
IF(C1)29,28,29
C1=0.,649*LOG(PE)+1.359
|F(gw)30,3o,3i
CW=,23566*EE*C1*DF /EP
IF(CP)32,32,33

CP=PE*(LOG(GC/TP)*.0378+1,

IF(EL) 34, 34,42

IF (RF)35,35, 11

IF (PX~2.0)36,36,37
U=1.3

GO TO 40

IF (PX-4.0)38,38,39
U=1,5

GO TO 40

U=1,7

191)

EL=3, 142*%U*YY*(D1+HS) /QQ+0.5

GO TO 42

EL=2,0%CE+3, 142*(0,5*HX+DB)+YY*TS*TS/SQRT (TS*TS~BS*BS)

AA=1,57 1*PE
AB=3, 142*PE
IF(CM)L3, 43, 4L

CM=(AB+SIN(AB)) /(SIN(AA)*L,)

IF (CQ) 45,45, 46

CQ=(0.5*C0$(AA)+AB—SIN(AB))/(h;O*SIN(AA))

RB=(T14234,5)*0.003 94*RS

PRINT3,SS,CC,HC,GE,TS,C1,TT,CW,FS,CP,DF,EL,CF,CM,EC,CQ

PUNCH1,VA, EE,EP,PN,F,PX
PUNCH1,RPM,PI,PF,CK,POL,DI
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PUNCH1,DU,CL,SS,HC,SF,QN
PUNCH1,WL,BK,2Z,80,B1,B2
PUNCH1,83,8S,H0,HX,HY,HZ
PUNCH1,HS ,HT ,HW,QQ,W,RF
PUNCH1,SC,YY,C,TS,SN,DB
PUNCH1,CE,SH,SD,TT,SK,RB

PUNCH 1, ALCO,TP,D1,FE,RD,RT
PUNCH1,T2,RR, SNL ,WF,PE,SNI1
PUNCH1,DW1,BP1,8P2,TP1,TP2,ALP
PUNCH1,DR,WR,DS1,ALSH
PUNCH1,P1,P2,P3,PL, P5,P7
PUNCH1,RS,GC,PT,C1,CW,CP
PUNCH1,EL,CH,CQ,DW,CC,PBA
PUNCH1,GE,CS,CF,FS,EC,DF
PUNCH1,ALG3,DC1,DG3,DG2,AL1,AL2
PUNCH1,AL3,ALC0,G2,G3,ALZ

PAUSE

END
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PASS 2 INSIDE COIL
1 FORMAT(E11.5,E11,5,E11,5,E11.5,E11,5,E11,5)
DIMENSI1ON DA(8),DX(6),DY(8),DZ(8)
READ1 ,VA,EE,EP,PN,F,PX
READ1 ,RPM,PI,PF,CK,POL,DI
READ1 ,DU,CL,SS,HC,SF,QN
READ1 ,WL,BK,ZZ,80,B1,B2
READ1 ,B3,BS,HO,HX,HY,HZ
READ1 ,HS,HT,HW,QQ,W,RF
READ1 ,SC,YY,C,TS,SN,DB
READ1 ,CE,SH,SD,TT,SK,RB
READ1 , ALCO,TP,D1,FE,RD,RT
READ1 ,T2,RR,SNL,WF,PE,SNI
READ1 ,DW1,BP1,BP2,TP1,TP2,ALP
READ 1,DR,WR,DS1,ALSH
READ1 ,P1,P2,P3,PkL,P5,P7
READ1 , RS,GC,PT,C1,CW,CP
READ' , EL,CH,CQ,DW,CC,PBA
READ! , GE,CS,CF,FS,EC,DF
READ1 ,ALG3,DC1,DG3,DG2,AL1,AL2
READ 1,AL3,ALC0,G2,G3,ALZ
DT=DWI
IF(ZZ-3.0)49,50,51
L9 SM=TT-BS
GO TO 53 ‘
50 SM=(3.1416*(DI1+2.*HS)/QQ)~B3
GO TO 53
51 IF(ZZ-4.0)50,52,49
52 SM=TT—.94*BS
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53 HM=CL+EL
IF(DT) 61,61,62

61 AC=0,785%DW*DW*SH1
GO TO 72

62 2Y=0;o
DA(1)=0.05
DA(2)=0.072
DA(3)=0.125
DA(h)=0,l65
DA(5)=0.225
DA(6)=0,h38
DA(7)=0,688
DA(8)=1.5
DX(1)=0.000124
DX(2)=0.00021
DX(3)=0.00021
DX (4)=0.00084
DX(5)=0,00189
DX(6)=0.00189
DY(1)=0.00012k
DY (2)=0.00012k
DY(3)=0,00084
DY(h)=0,0008h
DY(5)=0.00189
DY(6)=0.00335
DY(7)=0.0075k
DY (8)=0.03020
DZ(1)=0.000124
DZ(2)=0.000124
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0Z(3)=0.000124
DZ (4)=0.00335
Dz(5)=0,00335
DZ(6)=0.00754-
DZ(7)=0.013k
DZ(8)=0.0302
63 IF(DT-.05)201,201,200
200 JA=0
JB=0
JC=0
JD=0
64 JA=JA+1
JB=JB+1
JC=JC+1
JD=JD+1
IF (DT=DA(JA))65,65,64
201 D=0
IF(ZY)71,71,54
65 1F(DW-0.188)66,66,67
66 CY=DX(JB-1)
CZ=DX(JB)
GO TO 70
67 IF(DW-0.75)68,68,69
68 CY=DY(JC-1)
CZ=DY (JC)
GO TO 70
69 CY=DZ(JD-1)
CZ=DZ (JD)
70 D=CY+(CZ-CY)*(DT-DA(JA-1))/(DA(JA)-DA(JA-1))
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71
72
73

7h

54
55

203

202

204

IF(ZY)71,71,54
AC=(DT*DW-D) *SK1

IF(RT)73,73,74

AS=0,785*RD*RD

GO TO 55

ZY=1,0

DT=RT

DW=RD

GO TO 63

AS=RT*RD-D

S=P1/(C*AC)

CY=PT  *FE*0.000001/AS

FK=RR*CY
FR=(T2423L.5)*FK*0,003 9k
RC=0,321*%PT  *FE*AS
IF(SH)202,203,202

ET=1

EB=1

GO TO 204
AA=0,581+(SN*SN~1.0)%0,0625%(SD*CL/ (SH*HI1) ) **2,0
AB=(SH*SC*F*AC/(BS*RB))**2,0
ET=AAXAB*0,00335+1.0
EB=ET-0.00168*AB
RY=SC*QQ*0. 00000 1*HH/ (PN*AC*C*C)
RG=RS*RY

RP=RB*RY

A=P | *SC*CF / (C*TS)
PUNCH1,VA,EE,EP,PN,F,PX
PUNCH1,RPI4,P1,PF,CK,POL,DI
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PUNCH1,DU,CL,SS,HC,SF,QN
PUNCH1,WL,BK,ZZ,80,B1,B2
PUNCH1,B3,BS,HO,HX,HY HZ
PUNCH1,HS,HT ,HW, QQ,W,RF
PUNCH1,SC,YY,C,TS,SN,DB
PUNCH1,CE,SH,SD,TT,SK,RB
PUNCH1, ALCO,TP,D1,FE,RD,RT
PUNCH1,T2,RR, SNL ,WF,PE,SN1
PUNCH1,DW1,BP1,BP2,TP1,TP2,ALP
PUNCH1,DR,WR,DS1,ALSH, ALZ
PUNCH1,P1,P2,P3,PL4,P5,P7
PUNCH1, RS,GC,PT,C1,CW,CP
PUNCH1, EL,CH,CQ,DW,CC,PBA
PUNCH1, GE,CS,CF,FS,EC,DF
PUNCH1,ALG3,DC1,DG3,DG2,AL1,AL2
PUNCH1,AL3,ALC0,G2,G3,A
PUNCH1,Hi1, SH,AS ,AC,ET ,EB
PUNCH1,S,FK,FR,RC,RG,RP

PAUSE

END
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PASS 3 INSIDE COIL
1 FORMAT(E11,5,E11.5,E11.5,E11,5,E11,5,E11.5)

READ1 ,VA,EE,EP,PN,F,PX
READ1 ,RPIt,PI,PF,CK,POL,DI
READ1 ,DU,CL,SS,HC,SF,QN
READ? ,WL,BK,ZZ,B0,B1,B2
READ1 ,B3,BS,HO0,HX,HY, HZ
READ1 ,HS,HT,HW,QQ,W,RF
READ1 ,SC,YY,C,TS,SN,DB
READ1 ,CE,SH,SD,TT,SK,RB
READ1 , ALCO,TP,D1,FE,RD,RT
READ1 ,T2,RR,SNL,WF,PE,SNI
READ1 ,DW1,BP1,8P2,TP1,TP2,ALP
READ 1,DR,WR,DS1,ALSH,ALZ
READ1 ,P1,P2,P3,PL,P5,P7
READ1 , RS,GC,PT,C1,CW,CP
READ1 , EL,CM,CQ,DW,CC,PBA
READ1 , GE,CS,CF,FS,EC,DF
READ1 ,ALG3,DC1,DG3,DG2,AL1,AL2
READ1 ,AL3,ALCO,G2,G3,A
READ 1,Ht,SH,AS,AC,ET,EB
READ 1,S,FK,FR,RC,RG,RP
|F(PBA-60.0)105,105,108

105 1F(CS-0.667)106,106,107

106 FF=0.25%(6.,0*CS-1.0)

107 FF=0,25%(3,*CS+1,0)
GO TO 75

108 IF(CF-0.667)109,109,110

109 FF=0,05*(24,0*CS-1.0)
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GO TO 75
110 FF=0.75
75 CX=FF/(CF*CF*DF*DF)
Z=CX*20,0/ (PN*QN)
BT=3.142*D1/0Q-BO
ZA=BT*BT/(16.0%TS*GC)
ZB=0,35*BT/TS
ZC=H0/BO
ZD=HX*0.333/BS
ZE=HY/BS
|F(22-2.0) 76,77,78
76 PC=Z*(ZE+ZD+ZA+IB)
GO TO 82
77 PC=Z*(ZC+(2.0%HT/(BO+BS))+(HW/BS)+ZD+ZA+ZB)
GO TO 82
78 IF(Zz-4.0) 79,80,81
79 PC=Z*(ZC+(2.0%HT/(BO+B1))+(2.0%HW/(B1+B2))+(HX*0.333/B2)+ZA+ZB)
GO TO 82
80 PC=Z*(ZC+0.62)
GO TO 82
81 PC=Z*(ZE+ZD+(0.5%GC/TS)+(0.25*TS/GC)+0.6)
82 EK=EL/(10.0%*(0.103*YY*TS+0.402))
IF(D1-8,0) 83,83,84
83 EK=SQRT(EK)
8l4 ZF=.612*L0G(10.0%CS)
EW=6, 28*EK*ZF* (TP**(0.62-(0.228*L0G (ZF))))/(CL*DF*DF)
87 ZA=3.1416%(D1+HS)/QQ
IF(zz-3.0) 88,89,88
88 TM=ZA-BS
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89
90

L46
L45

GO TO 90
TM=(3.1416%(D1+2,%HS) /QQ)-B3

W1 =(TH*QQ*SS*HS+ (DU=HC ) %3 , 142%HC*SS ) %0 . 263
IF (WF)4b5, 416, 115 |
WF=2,52E—~6%(DR**2,5) *ALP*RP}**1 .5
WC=. 32 1*HH*QQ*AC*SC
PUNCH1,VA,EE,EP,PN,F ,PX
PUNCH1,RPH,P1,PF,CK,POL,DI
PUNCH1,DU,CL, SS,HC, SF, QN
PUNCH1,WL, BK,ZZ, B0, B1,B2
PUNCH1, B3, BS, HO, HX, HY , HZ
PUNCH1,HS ,HT ,HW, QQ W, RF
PUNCH1,SC, YY,C,TS,SN,DB
PUNCH1,CE,SH, SD,TT, SK,RB

PUNCH1, ALCO,TP,D1,FE,RD,RT
PUNCH1,T2,RR, SNL,WF, PE, SN1
PUNCH1,DW1,8P1,BP2,TP1,TP2, ALP
PUNCH1,DR,WR, DS 1, ALSH
PUNCH1,P1,P2,P3,Pk,P5,P7

PUNCH1, RS,GC,PT,C1,CW,CP

PUNCH1, EL,CM,CQ,DW,CC, PBA
PUNCH1, GE,CS,CF,FS,EC,DF

PUNCH1, ALG3,DC1,DG3,DG2, ALT, AL2
PUNCH1,AL3,ALCO,G2,G3, A
PUNCH1,Hi, SH, AS, AC,ET, EB
PUNCH1,S,FK, FR,RC ,RG,RP
PUNCH1,FF,CX, PC, EK, EW, TH
PUNCH1,W1 ,WC, ALZ

PAUSE
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END
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PASS & INSIDE COIL
I FORMAT(E11.5,E11,5,E11,5,E11.5,E11,5,E11.5)

READ1 ,VA,EE,EP,PN,F,PX
READ1 ,RPI1,P1,PF,CK,POL,DI
READ1 ,DU,CL,SS,HC,SF,QN
READ1 ,WL,BK,ZZ,B0,B1,B2
READ1 ,B3,BS,H0,HX,HY,HZ
READ1 ,HS,HT,HW,QQ,W,RF
READ1 ,SC,YY,C,TS,SN,DB
READ1 ,CE,SH,SD,TT,SK,RB
READI , ALCO,TP,D1,FE,RD,RT
READ1 ,T2,RR,SNL,WF,PE,SN1
READ1 ,DW1,BP1,BP2,TP1,TP2,ALP
READ1 ,DR,WR,DS1,ALSH
READ1 ,P1,P2,P3,PL,P5,P7
READ1 , RS,GC,PT,C1,CW,CP
READ1 , EL,CM,CQ,DW,CC,PBA
READ1 , GE,CS,CF,FS,EC,DF
READ1 ,ALG3,DC1,DG3,DG2,AL1,AL2
READ1 ,AL3,ALCO,G2,G3,A
READ1 ,Hti,SH,AS,AC,ET,EB
READ1 ,S,FK,FR,RC,RG,RP
READ1 ,FF,CX,PC,EK,EW,TM
READ 1,W1,WC,ALZ
A2=,785U*DG2*DG2
A3=3, 1416 *DG3*ALG3
AP=BP2*TP2
IF(P1)401,402, 401

402 P1=3,19*BP1*TP1/AL1
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401
1O
1403
106
405
408

1409
407
L1
410
113
112

132

133

134
135

\F (P2) 403, 4Ok, 103
P2=1,595%(TP1+TP2)*ALP/AL2

IF (P3) 405,406,405 _
P3=3,19%((3.*BP1+BP2)/8,)*ALP/AL3

IF (PL) 407,408,407

Z=TP-(BP1+8P2)/2.

Pu=(3.l9*ALP/3 1416)*LOG(1. +(BPI+BP2)/Z)
|F (PX-6.)409,407,L407

pli=1,5%Ph

lF(PS)th k11,410
P5=(2.505/ALCO)*(DC1¥*2~ DSI**Z)* 667
IF (P7)412,413,512

P7=2.5%(DU+DR)

TG=6.E6*EE/ (CWXEC*RPM)

BT 1=TG/ (QQ*SH*SS)

FQ=TG*CP/PX

BC1=FQ/(2. *HC*SS)
BG1=TG/(3.1416*DI*CL)

FG=BG1*GE/.00313

WQ=(DU=~HC ) *1,42*HC*SS* (BC1/BK)**2,0*WL
WI= SH _*QQ*SS*HS*O.#SS*(BTI/BK)**Z.O*WL
D2=BG1%*2,5%0,000061
D3=(0.0167*QQ*RPM)**1.65*0.000015147
IF(TS-0.9)133,133,134
DhuTS**l;285*0;81

GO TO 137

IF(T5-2.0)135,135,136
DL=TS**1,145*%0.79

GO TO 137
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136 D4=TS**0.79*0.92

137 D7=B0/GC
IF(D7-1.7)138,138,139

138 D5=D7%%2,31%0.3
GO TO 14k

139 1F(D7-3.0) 140,140, 141

140 D5=D7**2,0%0.35
GO TO 1hk

141 |F(D7-5.§)1hg,lhz,1u3

142 D5=D7**1,4*0,625
GO TO 1hk )

143 D5=D7**0,965%1,38

144 D6=10,0%*(0.932*C1-1.606)
BA=3, 142*D | *CL
WN=D 1*D2*D3*DL4*D5*D6*BA
PUNCH1,VA,EE,EP,PN,F,PX
PUNCH1,RPH,P1,PF,CK,POL,DI
PUNCH1,DU,CL,SS,HC,SF,QN
PUNCH1,WL,BK,ZZ,B0,B1,B2
PUNCH1,B3,BS,HO,HX,HY,HZ
PUNCH1,HS ,HT ,HW,QQ,W,RF
PUNCH1,SC,YY,C,TS,SN,DB
PUNCH1,CE,SH,SD,TT,SK,RB
PUNCH1, ALCO,TP,D1,FE,RD,RT
PUNCH1,T2,RR, SNL,WF,PE,SN1
PUNCH1,DW1,8P1,BP2,TP1,TP2,ALP
PUNCH1,DR,WR,DS1,ALSH
PUNCH1, RS,GC,PT,C1,CW,CP
PUNCH1, EL,CM,CQ,DW,CC,PBA
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PUNCH1, GE,CS,CF,FS,EC,DF
PUNCH1,ALG3,DC1,DG3,DG2,AL1,AL2
PUNCH1,AL3,ALC0,G2,G3,A
PUNCH1,HI1,SI1,AS ,AC,ET EB
PUNCH1,S,FK,FR,RC,RG,RP
PUNCH1,FF ,CX,PC,EK,EW,TH
PUNCHT ,WI ,WC,WT ,WQ, WN
PUNCH1,TG,FQ,BC1,BT1,BG1,FG
PUNCH1,P1,P2,P3,PL,P5,P7
PUNCH1,PX,ALP,A2,G2,A3,G3
PUNCH1,DU,PT,FK,AS,ALZ
PUNCH1,HC, AP, HS,DS1,ALSH
PAUSE

END

KA=38



PASS 5 INSIDE COIL
DIHENSION Al (90)
1 FORMAT(E11.5,E11.5,E11.5,E11,5,E11,5,E11.5)
888 FORMAT(F10,0,F10.0,F10.0,F10,0,F10,0,F10,0)
K=1
823 READBBB,AI(K),Al (K+1),Al (K+2),Al (K+3),Al (K+l), Al (K+5)
K=K+6
IF (K-89)823,824,824
824 DO 825 J=1,21
READ 1,R1,R2,R3,RL,R5,R6
825 PUNCH1,R1,R2,R3,RL,R5,R6
READ1 ,TG,FQ,BC1,BT1,BG1,FG
READ1 ,P1,P2,P3,PL,P5,P7
READ1 ,PX,ALP,A2,G2,A3,G3
READ 1,DU,PT,FK,AS,ALZ
READ1 ,HC,AP,HS,DS1,ALSH
LOAD=1 |
COREL=3.1416*(DU=HC) / (4, *PX)
X=BT1
NA=1
K=1
GO TO 802
806 FT=HS*AT
X=BC1
K=2
NA=1
GO TO 802
807 FC=COREL*AT
FS=FT+FC
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PL=PX*(2.*(FG+FT)+FC)*(P14+P2+P3+PL)*,001
PLT=FQ+2 .*PL/PX
BP=PLT/AP
X=BP
NA=31
K=3
GO TO 802
808 FP=ALP*AT
PL7=,001%P7* (FC+FT+FG+FP)
PG2=PLT*PX/2.+PL7
BG2=PG2/A2
FG2=BG2*G2/.00319
BG3=PG2/A3
FG3=BG3*G3/.00319
PL5=P5* (FG2+2 % (FG+FT+FP)+FC+FG3)*.001
PSH=PG2+PL5
ASH=,7854*DS1*DS1
BSH=PSH/ASH
X=BSH
K=l
NA=61
GO TO 802
809 FSH=ALSH*AT
FNL=2.,%(FG+FT)+FC+F SH+FG2+FG3+2.*FP
AINL=FNL/PT
CD=AINL/AS
EPNL=AI NL*FK
PUNCH1,TG,FQ,BC1,BT1,BG1,FG
PUNCH1,P1,P2,P3,Pk,P5,P7
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802
831
835
833

834

838
830
836
850

PUNCH1,PX,ALP,A2,G2,A3,G3
PUNCH1,DU,PT,FK,AS,FG2,FG3
PUNCH1,HC, AP,HS,DS1, ALSH, EPHL
PUNCH1,COREL, ASH,FC,FT,BP, BSH
PUNCH1,PL,PLT,BG2,BG3,CD, Al NL
PUNCH1,FNL, ALZ
PAUSE
IF (Al (NA)-X)830,831,831
NA=NA+3
IF (A1 (NA)-X)833,834,834
NA=NA+2
GO TO 835
AX=Al (NA)
BB 1=Al (NA=2)
DC=Al (NA+1)
D=Al (NA-1) _
XX=(AX-BB1)/(.4343*(L0OG(DC)=LOG(D+.0001)))
¥Y=AX=XX*.4343%L0G(DC)

AT=EXP (2.306%(X-Y) /XX)
GO TO (838,839),L0AD
GO TO (806,807,808,809,810),K
GO TO (836,837),L0AD
PRINT 850,
FORMAT (17HMACHINE SATURATED)
PAUSE
END
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870

PASS 6 INSIDE COIL

FORMAT(9X F12.5,2X F12.5) .
FORMAT (E11.5,E11.5,E11.5,E11,5,E11,5,E11,5)
FORMAT (23X F12,5/)

READ1 ,VA,EE,EP,PN,F,PX

READ1 ,RPii,P!,PF,CK,POL,DI
READ1 ,DU,CL,SS,HC,SF,QN

READ1 ,WL,BK,ZZ,B0,B1,B2

READT ,B3,BS,HO,HX,HY,HZ

READ1 ,HS,HT,HW,00,W,RF

READ1 ,SC,YY,C,TS,SN,DB

READ1 ,CE,SH,SD,TT,SK,RB

READ1 , ALCO,TP,D1,FE,RD,RT
READT ,T2,RR,SNL,WF,PE,SNI
READ1 ,DW1,BP1,BP2,TP1,TP2,ALP
READ1 ,DR,WR,DS1,ALSH

READ1 , RS,GC,PT,C1,CW,CP

READ1 , EL,Ct1,CQ,DW,CC,PBA
READ1 , GE,CS,CF,FS,EC,DF

READ1 ,ALG3,DC1,DG3,DG2,AL1,AL2
READ1 ,AL3,ALCO0,G2,G3,A

READ1 ,Hti,Sii,AS,AC,ET,EB

READ1 ,S,FK,FR,RC,RG,RP

READ1 ,FF,CX,PC,EK,EW,TH

READ1 ,WI ,WC,WT ,WQ,WN

READ1 ,TG,FQ,BC1,BT1,BG1,FG
READ1 ,P1,P2,P3,PL,P5,P7

READ1 ,PX,ALP,A2,G2,A3,G3

READ 1,DU,PT,FK,AS,FG2,FG3
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READ1 ,HC,AP,HS,DS1,ALSH,EPNL
READT ,COREL,ASH,FC,FT,BP,BSH
READ1 ,PL,PLT,BG2,BG3,CD,AlNL
READ 1,FNL,ALZ
XR=,07 07*A*DF / (BG1%C1)
XL=XR*(PC+EW+ALZ)
XD=30, *EC*P | *CH*DF / (PX* (2. %FG+FG2+FG3))
XQ=CQ*XD/(Cti*C1)
XA=XL+XD
XB=XL+X() _
VR=3.1416*DR*RP} /12,
AGE=GE*(2.*FG+FG2+FG3) /(2.*FG)
PEE=PX*(P1+P2+P3+PL4) +P5
ALF=PEE/CL
ALA=b.38%D 1 / (PX*AGE)
XF=XD*(1.=((CHi/C1) /(2.%PX+1.273*ALF /ALA) ))
SI=PT*PT*PEE*1,E~8
XU=XL+XF
XS=,88%*XU
XX=XS
XY=XB
XN==, 5% (XX+XY)
IF(W)h1h, 415,414
L15 xo0=0,
GO TO 422
W1k IF(CS-1.)417,418,417
418 AKX=1,
AKX1=1,
GO TO 419

KA=l3



417 AA=(3.%YY/(PN*QN))
AKX=AA-2.
IF(AA/3.~.667)420,420,421
420 AKX1=,75%AA-.25
GO TO k19
421 AKX1=,75%AA+.25
419 ABL=(AKX/(CF¥**2))¥*_ 07*ALA
X0=AKX* (ABL+PC) /AKXT
XO=XR* (X0+(1.667% (HX+2 . ¥HZ ) ) / (PNFQUNCF %2 %DF %%2%BS ) 4, 2%EW)
422 TC=SI1/(FK) |
RA=PH*P | %P | #RG/ (VA*1000.)
TA=XN/(628,32*%F*RA)
T5=XS*TC/XA
Th=2,/F _
FSC=XA*(2.*FG+FG2+FG3) /100,
SCR=FNL/FSC
PRINT3,AC,A,S, XR,H!1, XL ,RG, XD,RP,XQ,ET, XA,EB,XB,PC, XF ,EW,S1,VC,XU
PRINT3,Wl,XS,TP,XX,WR, XY, VR, XN,AS,X0,FK,TC,FR,TA,RC,T5,P1,Th
PRINT3,P2,TG,P3,FQ,P4,BG1,P5,8T1,P7,BC1,FSC,FT,SCR,FC
PRINT870,FG
PUNCH1,B0,GC,PI,PN,EP,ET
PUNCH1,EB,SC,C,XB,XD,PF
PUNCH1,EE, XA,RG,WF , WO, WT
PUNCH1,WN,SNL,POL ,RP,FR,FHNL
PUNCH1,TG,FQ,BC1,BT1,BG1,FG
PUNCH1,P1,P2,P3,P4,P5,P7
PUNCH1,PX,ALP,A2,G2,A3,G3
PUNCH1,DU,PT,FK,AS,FG2,FG3
PUNCH1,HC,AP,HS,DS1,ALSH, EPNL

KA-’I)!



PUNCH1,COREL,ASH,FC,FT,BP,BSH
PUNCH1,PL,PLT,BG2,BG3,CD,Al NL
PUNCH1,CK

PAUSE

END

KA=LS




PASS 7 INSIDE COIL
DINENSION GB(k),AE(4),DX (L)
1 FORMAT(E11.5,E11.5,E11,5,E11.5,E11.5,E11,5)
READ1 ,B0O,GC,PI,PN,EP,ET
READ1 ,EB,SC,C,XB,XD,PF
READ1 ,EE,XA,RG,WF ,WQ,WT
READ1 ,WH,SNL,POL,RP,FR,FHNL
READ1 ,TG,FQ,BC1,BT1,BG1,FG
READ! ,P1,P2,P3,PL,P5,P7
READ1 ,PX,ALP,A2,G2,A3,G3
READ1 ,DU,PT,FK,AS,FG2,FG3
READ1 ,HC,AP,HS,DS1,ALSH,EPNL
READ1 ,COREL,ASH,FC,FT,BP,BSH
READ1 ,PL,PLT,BG2,BG3,CD,AINL
READ 1,CK
AXX=BO/GC
|F (AXX-1 .) 964,965,964
965 AKSC=2.6
GO TO 957
9L IF (AXX-3.75) 955,955,956
955 AKSC=10,%%, 178/ ((AXX=1,)%**_ 33L)
GO T0957
956 AKSC=10,%*,11/( (AXX=1,)%* 17L)
957 XX1=P1*P1*PN
XX3=3 ;¥EP*P I *PF
XX2=(ET+EB) /2.-1.
XX#=AKS§*P|*SC/(C*FG)
GB(1)=1.
GB(2)=1.5

Ka=L6



177

GB(3)=2.

GB(L)=POL

AN=ATAN(SORT (1.~PF*PF) /PF)
ANT=S | H(AN)

DO 777 K=1,4

YB=GB (K)

AA  =ATAN((ANT+XB*YB/100.)/PF)
AE (K)=COS (AA-AN)+XA*S I N(AA) *Yi./100.
DX(K)=.93*XD*YB*SIN(AA) /100,
PUNCH1,AE(1),AE(2),AE(3),AE (L)
PUNCH1,DX(1),DX(2),DX(3),DX(4)
PUNCH1,B0,GC,P 1 ,PN,EP,ET
PUNCH1,EB,SC,C,XB, XD, PF
PUNCH1,EE, XA, RG,WF ,WQ ,WT
PUNCH1,WN, SNL,POL,RP,FR,FNL
PUNCH1,TG,FQ,BC1,BT1,BG1,FG
PUNCH1,P1,P2,P3,PL,P5,P7
PUNCH1,PX,ALP,A2,G2,A3,G3
PUNCH1,DU,PT,FK,AS,FG2,FG3
PUNCH1,HC, AP, HS,DS1,ALSH, EPNL
PUNCH1,COREL,ASH,FC,FT,BP,BSH
PUNCH1,PL,PLT,BG2,BG3,CD,AINL
PUNCH1, XX1,XX2,XX3,XXk,CK
PAUSE

END

KA=47



PASS 8 INSIDE COIL
DIMENSION Al (90)
DIMENSTON AE(L),DX(4),BPL(4),PLL(4),BG3L(4),BSHL(4),PTLL (4)
DIMENSION FFL(4),AIFL(4),CDD(k),EPFL(4),BG2L (k)
| FORMAT(ET1.5,E11.5,E11.5,E11,5,E11.5,E11.5)
888 FORMAT (F10.0,F10.0,F10.0,F10,0,F10.0,F10.0)
K=1
823 READBBS,AI (K),Al (K+1),Al (K+2),Al (K+3), Al (K+k) , Al (K+5)
K=K+6
IF (K-89)823,82L, 824
824 READ1 ,AE(1),AE(2),AE(3),AE (k)
READT ,DX(1),DX(2),DX(3),DX (%)
READ1 ,BO,GC,PI,PN,EP,ET
READ1 ,EB,SC,C,XB,XD,PF
READ1 ,EE,XA,RG,WF ,WQ,WT
READT ,WN,SNL,POL,RP,FR, FNL
READ1 ,TG,FQ,BC1,BT1,BG1,FG
READ1 ,P1,P2,P3,PL,P5,P7
READ1 ,PX,ALP,A2,G2,A3,G3
READ1 ,DU,PT,FK,AS,FG2,FG3
READ1 ,HC,AP,HS,DS1,ALSH, EPNL
READ1 ,COREL,ASH,FC,FT,BP,BSH
READ1 ,PL,PLT,BG2,BG3,CD, AlNL
READ 1,XX1,XX2,XX3,XXk,CK
LOAD=2
DO 900 J=1,L
AED=AE(J)
AA=AEDXFG+( 1. +PF ) XFT4+FC
PLL(J)=PL*AA /(FG+FT+FC)

KA=}8



|F(PF-.95)880,880,881
881 PR=FQ*CK
GO TO 882
880 PR=FQ*(AED-DX(J))
882 PTLL(J)=PR+(PLL(J)*2,/PX)
X=PTLL(J)/AP
BPL(J)=X
NA=31
K=1
GO TO 802
841 FPL= AT* ALP
PL7L=P7%.001*(AA+FPL)
PG2L=(PTLL(J)*PX/2,)+PL7L
BG2L (J)=PG2L/A2
FG2L=BG2L(J)*G2/.00319
BG3L(J)=PG2L/A3
FG3L=BG3L(J)*G3/.00319
PLSL=P5%,001* (2, *AED*FG+FG2L+FG3L+2 . ¥F T*(1,+PF )42, *FPL+FC)
PSHL=PG2L+PL5L
X= PSHL/ASH
BSHL (J)=X
NA=61
K=2
GO TO 802
842 FSHL=ALSH*AT _
FFL(J)=FSHL+FG2L+FG3L+2.*FG*AED+2.*FT*(l.+PF)+FC+2;*FPL
AIFL(J)=FFL(J)/PT
CDD(J)=AIFL(J)/AS
900 EPFL(J)=AIFL(J)*FR

KaA=L49



837 JA=JA/2
PUNCH 860, JA

860 FORMAT (13)
IF(JA)861,862,861

861 DO 863 J=1,JA
PUNCH1,PLL(J),PTLL(J),BSHL(J),BG3L(J),BG2L(J),BPL(J)

863 PUNCH1,FFL(J),AIFL(J),CDD(J),EPFL(J)

862 PUNCH1,B0,GC,PI,PN,EP,ET
PUNCH1,EB,SC,C,XB,XD,PF
PUNCH1,EE, XA,RG,WF ,WQ,WT
PUNCH1,WN,SHL,POL,RP,FR,FNL
PUNCH1,TG,F(Q,BC1,BT1,BG1,FG
PUNCH1,P1,P2,P3,P4,P5,P7
PUNCH1,PX,ALP,A2,G2,A3,G3
PUNCH1,DU,PT,FK,AS,FG2,FG3
PUNCH1,HC,AP,HS,DS1,ALSH, EPNL
PUNCH1,COREL ,ASH,FC,FT,BP,BSH
PUNCH1,PL,PLT,BG2,BG3,CD,AINL
PUNCHT,XX1,XX2,XX3, XXk
PAUSE

802 IF (Al (NA)-X)830,831,831

831 NA=NA+3

835 IF(AI(NA)-X)833,834,834

833 NA=NA+2
GO TO 835

834 AX=Al (NA)
BB1=Al (NA-2)
DC=Al (NA+1)
D=Al (NA~1)

KA=50



XX= (Ax—snl)/(;4343*(Loa(0c)-Loc(o+.0001)))
Y=AX=XX* . 4343L0G(DC)
AT=EXP(2.306%(X~Y) /XX)
GO TO (838,839),L0AD
838 GO TO (806,807,808,809,810),K
839 JA=JA+1
GO TO (841,842,843),K
830 GO TO (836,837),L0AD
836 PRINT 850,

850 FORMAT (17HHACHINE SATURATED)
PAUSE

END

KA=G1



PASS 9 INSIDE COIL
DIFIENSTON  WHL (4),STTL(4),SCUL (L), EDDL (4),TOTL(L4),PEFF (L4),GB(4)
DIMENSTON BPL(4),BG2L(4),FFL(4),AIFL(4),CDD(4),EPFL(4),FCUL(L)
DINENSION PLL(L),PTLL(4),BG3L(4),BSHL (L)
961 FORMAT(F11.3,8X F11.3,F11.3,F11.3,F11,3)
860 FORMAT (13) _ ) | _ _
1 FORMAT (E11,5,E11.5,E11,5,E11,5,E11,5,E11,5)
DO 705 N=1,k
PLL(N)=0
PTLL(N)=0
BPL(N)=0
BG2L(N)=0

GB(4)=POL
DO 711 K=1,JA
YB=GB (K)
FCUL(K)=AIFL(K)**2*FR
STTL(K)=((.0027*XA*YB)**2*2;+I;)*WT
WNL (K)=( (XXL*YB)*%24+1, ) *WN
SCUL (K)=XX1*RP*YB
EDDL (K)=SCUL (K)*XX2
TOTL (K)=EDDL (K)+SCUL (K)+WNL (K)+STTL (K) +F CUL (K) +WQ+WF
711 PEFF(K)=XX3*YB*100./(XX3*YB+TOTL(K))
712 1F(POL) 358,959, 958
958 PRINT961,PL,PLL(1),PLL(2),PLL(3),PLL(L)
PRINT961,PLT,PTLL(1),PTLL(2),PTLL(3),PTLL(4)
PRINT961,BP,BPL.(1),BPL(2),BPL(3),BPL(4)
PRINT961,BG2,BG2L(1),B8G2L(2),BG2L(3),BG2L(4)
PRINT361,BG3,BG3L(1),BG3L(2),B8G3L(3),BG3L(4)
PRINT961,BSH,BSHL(1),BSHL(2),BSHL(3),BSHL (4)
PRINTS61,FNL,FFL(1),FFL(2),FFL(3),FFL(4)



838
839

830
836
850

XX= (AX-BB1)/(.4343*(LOG(DC)~LOG(D+.0001)))

Y=AX=XX* . 4343*L0G(DC)
AT=EXP(2,306%(X-Y)/XX)

GO TO (838,839),L0AD

GO TO (806,807,808,809,810),K

JA=JA+1

GO TO (841,842,843),K

GO TO (836,837),L0AD

PRINT 850,

FORMAT (17HHACHINE SATURATED)

PAUSE

END

KA=S1



%1
860

705

702

PASS 9 INSIDE COIL

DILENSION  WHL(L),STTL(4),SCUL(k4),EDDL(L4),TOTL(4),PEFF (4),GB (L)
DIHENSTON BPL(4),BG2L(4),FFL(4),AIFL(4),CDD(4),EPFL(4),FCUL (L)
DIMENSION ?LL(“),PTEL(A),BGSL(h),BSHL(h)

FORMAT (F11.3,8X F11.3,F11.3,F11;3,F11;3)

FORMAT (13) _ )

FORMAT (511.5,511.5,511.5,E11;5,E11;5,511;5)

DO 705 N=1,h

PLL(N)=0

PTLL(N)=0

BPL(N)=0

BG2L (N)=0

BSHL (N)=0

BG3L(N)=0

FFL(N)=0

AIFL(N)=0

COD(N)=0

EPFL(N)=0

FCUL(N)=0

WNL (N)=0

STTL(N)=0

SCUL(N)=0

EDDL (N)=0

TOTL(N)=0

PEFF (N)=0

READ860, JA

IF(JA)702,703,702

DO 704 J=1,JA

READ1 ,PLL(J),PTLL(J),BSHL(J),BG3L(J),BG2L(J),BPL(J)

KA=52

Cc-d



704
703

707

706

714
709
710
708

READ1 ,FFL(J),AIFL(J),CDD(J),EPFL(J)
READ1 ,B0O,GC,PI,PN,EP,ET
READ1 ,EB,SC,C,XB,XD,PF

READ1 ,EE,XA,RG,WF,WQ,WT
READ1 ,WN,SNL;POL,RP,FR,FNL
READ1 ,TG,FQ,BC1,BT1,BG1,FG
READ1 ,P1,P2,P3,PL,P5,P7
READ1 ,PX,ALP,A2,G2,A3,G3
READ1 ,DU,PT,FK,AS,FG2,FG3
READ1 ,HC,AP,HS,DS1,ALSH,EPNL
READ1 ,COREL,ASH,FC,FT,BP,BSH
READ1 ,PL,PLT,BG2,BG3,CD,AlNL
READT ,XX1,XX2,XX3,XXk
IF(SNL)707,706,707
PUNCH1,TG,FQ,BC1,BT1,BG1,FG
PUNCH1,P1,P2,P3,PL,P5,P7
PUNCH1,PX,ALP,A2,G2,A3,G3
PUNCH1, ASH, COREL ,HC, AP, HS , ALSH
PUNCH1,DU,EE

FEL=AINL*AINL*FK

TL=F EL+WT+WQ+WN+WF

ABX=0

IF(JA)714,712,714

IF(JA-4) 708,709,708
IF(POL)708,710,708

JA=JA-1

GB(1)=1.

GB(2)=1.5

GB(3)=2,

KA=53



711
712
958

GB(4)=POL

DO 711 K=1,JA

YB=GB (K)

FCUL(K)=AIFL(K)*¥*2*FR o
STTL(K)=( (0027 *XA*YB)**2%2 ,+1, ) *WT

WNL (K) =( (XXL*YB)**2+1,) *WN

SCUL (K) =XX1*RP*YB

EDDL (K)=SCUL (K)*XX2

TOTL(K)=EDDL (K)+SCUL (K)+WNL (K) +STTL (K) +F CUL (K) +WQ+WF
PEFF (K)=XX3*YB*100./(XX3*YB+TOTL(K))

IF(POL) 958,959, 958
PRINT961,PL,PLL(1),PLL(2),PLL(3),PLL(L)
PRINT961,PLT,PTLL(1),PTLL(2),PTLL(3),PTLL(k)
PRINT961,BP,BPL(1),BPL(2),BPL(3),BPL(4)
PRINT961,BG2,BG2L(1),BG2L(2),BG2L(3),BG2L (4)
PRINT961,BG3,BG3L(1),BG3L(2),8G3L(3),BG3L(4)
PRINT961,03SH,BSHL(1),BSHL(2),BSHL(3),BSHL (4)
PRINTI61,FNL,FFL(1),FFL(2),FFL(3),FFL(4)
PRINT961,AVNL,ATFL(1),AIFL(2),AIFL(3),AIFL(4)
PRINT961,CD,CDD(1),CDD(2),CDD(3),CDD(4)
PRINT961,EPNL,EPFL(1),EPFL(2),EPFL(3),EPFL(4)
PRINT961,WQ,WQ,WQ,WQ,WQ
PRINT961,WT,STTL(I),STTL(Z),STTL(3),STTL(hi
PRINT961,ABX,SCUL(1),SCUL(2),SCUL(3),SCUL(4)
PRINT961,ABX,EDDL(1),EDDL(2),EDDL(3),EDDL (4)
PRINT961,WN,WNL(1),WNL(2),WNL(3),WNL(4)
PRINT961,FEL,FCUL(1),FCUL(2),FCUL(3),FCUL (k)
PRINT961,WF ,WF ,WF ,WF ,WF
PRINT961,TL,TOTL(1),TOTL(2),TOTL(3),TOTL(4)

KA=Sh



959

PRINT961,ABX,PEFF(1),PEFF (2),PEFF(3),PEFF (L)

PAUSE
PRINT961,PL,PLL(1),PLL(2),PLL(3)
PRINT961,PLT,PTLL(1),PTLL(2),PTLL(3)
PRINT961,BP,BPL(1),BPL(2),BPL(3)
PRINT961,BG2,BG2L(1),BG2L(2),BG2L(3)
PRINT961,8G3,BG3L(1),BG3L(2),BG3L(3)
PRINT961,BSH,BSHL(1),BSHL(2),BSHL(3)
PRINT961,FNL,FFL(1),FFL(2),FFL(3)
PRINTI61,AINL,AIFL(1),AIFL(2),AIFL(3)
PRINT961,CD,CDD(1),CDD(2),CDD(3)
PRINT961,EPNL,EPFL(1),EPFL(2),EPFL(3)
PRINT961,W0,WQ,W0,WQ
PRINT961,WT,STVL(1),STTL(2),STTL(3)
PRINY961,ABX,SCUL(1),SCUL(2),SCUL(3)
PRINT961,ABX,EDDL(1),EDDL(2),EDDL(3)
PRINTI6 1, WN,WHL (1) ,WNL (2) ,WNL(3)
PRINT961,FEL,FCUL(1),FCUL(2),FCUL(3)
PRINT 961 ,WF ,WF ,WF ,WF
PRINT961,TL,TOTL(1),TOTL(2),TOTL(3)
PRINT961,ABX,PEFF(1),PEFF(2),PEFF(3)
PAUSE

END

KA=55



PASS 10 INSIDE COIL
DILENSION Al (90) | ’ | |
1 FORMAT(ET1.5,E11.5,E11.5,E11,5,E11.5,E11.5)
888 FORMAT(F10.0,F10.0,F10.0,F10,0,F10.0,F10,0)
878 FORNAT(F12.5,F12.5,F12,5,F12.5,F12.5,F12.5)
879 FORMAT(F12.5,F12.5,F12.5,F12.5,F12.5,F12.5//)
K=1
823 READSBS,AI (K), Al (K+1),Al (K+2), Al (K+3), Al (K+4), Al (K+5)
K=K+b6
|F (K-89)823, 824,824
82k READ1 ,TG,FQ,BC1,BT1,BG1,FG
READ1 ,P1,P2,P3,Pk,P5,P7
READ1 ,PX,ALP,A2,G2,A3,G3
READ1 ,ASH,COREL,HC,AP,HS, ALSH
READ1 ,DU,EE
LOAD=1
YB=.8
DO 800 N=1,9
NA=1
R1=BT1*YB
R2=FQ*YB
R3=BC1*YB
RU=FG*YB
R5=EE*YB
X=R1
NA=1
K=1
GO TO 802
806 FT=HS*AT

KA=56



807

808

809

X=R3

K=2

NA=1

GO TO 802

FC=COREL*AT

FS=FT+FC»

PL=PX* (2. (RU4FT)+FC) * (P1+P2+P3+PL) >, 001
PLT=R2+2.%PL/PX

BP=PLT/AP

X=8P

NA=31

K=3

GO TO 802

FP=ALP*AT

PL7=.00 1P 7 {FC+F { +RL+F P )
PC2=PLT*P Y/ L +PL7

BG2=PG2/A2

FOo2=BG2*G2/,00313

BG3=PGZ/A3

FG3=BG3%*G3/.00319
PL5=P5*(FG2+2 . (RU+FT+FP)+FC+FG3)*,001
PSH=PGZ+PL5

BSH=PSH/ASH

X=BSH

K=L4

NA=61

GO T0O 802

FSH=ALSH*AT

FNL=2 % (RU+F T ) +FC+F SH+FG2+F G342, *FP




PR1{iT878,R5,R4,R1,FT,R3,FC
PRINT879,PLT,BP,BG2,BG3,BSH,FNL
800 YB=YB+. 1
PAUSE
802 IF(Al(NA)-X)830,831,831
831 NA=NA+3
835 1F (Al (NA)=X)833,834,834
833 NA=NA+2
GO TO 835
834 AX=Al(NA)
BB1=Al (NA-2)
DC=Al (NA+1)
D=Al (NA-1) |
XX= (AX=BB1)/(.4343%(LOG(DC)~-LOG(D+.0001)))
Y=AX=XX* . 4343%L0G(DC)
AT=EXP(2.306%(X=Y)/XX)
GO TO (838,839),L0AD
838 Go TO (806,807,808,809,810),K
839 JA=JA+1
GO TO (841,842),K
830 GO TO (836,837),L0AD
836 PRINT 850,
850 FORMAT (17HHACHINE SATURATED)
PAUSE
END

Ka=58
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VAR VRN VR RS VRN TR YR Y Y T S



_ TWO-COIL LUNDELL (BECKY-ROBINSON TYPE)
SUMMARY OF DESIGN CALCULATIONS = = = - - - - (OUTPUT)
MODEL EWO DESIGN NO.
(17) (f,) |SOLID CORE LENGTH 2.39200 1.0.2895 [CARTER COEFFICIENT (67) (K¢ )
(24) (hc) DEPTH BELOW SLOT LGN (35 056 |EFFECTIVE AIR GAP (69) (ge )
(26) (73)  |srLov PITCH 220639 1,0 0C51){) | FUND/MAX OF FIELD FLUX 77y (Cy)
(@ (7 1/ sL0T PITCH 173 DisT. UP 21509 L L5 000 [wnome consT. (1) (cw) |F
- (42) (Ksk) {SKEW FACTOR 1.00000 L6 7800 [POLE CONST. (73) (Cp) é
(43) (K4) | DIST. FACTOR L 95497 Ly, 15090 |END. EXT. ONE TURN (48) (L) g
(44) (kp) |PiTCH FACTOR L36609 L5550 | DEMAGNETIZING FACTOR 74) €W |u
(45) (ne) | EFF. CONDUCTORS 187.07614 L2 ()00 [ CROSS MAGNETIZING FACTOR | (75) (Cq)
- Z146) (o) [conp. ARE} o -01184 95,7700 |AMP CONDAN (128) (A)
E @7 (5,) | CURRENT DENSITY (STA.) 696430000 . 93897 [REACTANCE FACTOR 129) (x)
wlu) ) 1/2 MEAN TURN LENGTH 6. /5000 10,09577 JLEAKAGE REACTANCE (130) (xgq)
- (53) (R,,) |]COLD STA. RES, @ 200C AOZSAZ 122 ,63L3¢6 [REACTANCE OF (131) (X4
(54) (R.,) [HOT STA. RES.€200°C .05827 55,.01501 |ARMATURE REACTION (132) (x )
(55) (EFy) |EDDY FACTOR TOP, 1,22960 32 .72 958 |SYN REACT DIRECT AXIS (133) (x4q)
{56) (EFbod | EDDY FACTOR BOT 1.0324L0 65, 110725 |sYN REACT QUAD AXis (134) Xg) |
- (62) (A1) [STATOR COND. PERM. L,.99360 67.61290]FIELD LE AKAGE REACT (160) (x°¢) |¥
(64) (Ae) |END PERM. 5.75770 . 22562 | FIELD SELF INDUCT ANCE sy i) e
(65) ( ) !WT.OF STA. COPPER 5.54410 2L _096LE [pamPEr (163) (Xp4g) 3
- (66) ( ) [wT.0F sTA. IRON 3 73600 5. 19697 |LEAKAGE REACTANCES e (xoq) |=
(4V) (Tp) |POLE PITCH 2, 0 77,7081 |uNSAT. TRANS, REACT (166) _(X'dy)
(157) (- ) |WT. OF ROTOR IRON . 00000 68,385 15]sAT. TRANS. REACT (187) (X"4)
_ (145) (V,) |PERIPHERAL SPEED 1 1004 .000 3L, 19170]sus. TRANSREACT DIRECT AX. | (168) (x"4)
(153) (ocf) |FLD COND. AREA L00675 . 15,292 19]suB. TRANSREACTQUAD AX. | (169) (X"g)
E (154) (R4 ) |COLD FLD RES, e 20°C 59100 20, 54119]NEG. SEQUENCE REACT (170) (x2)
10135 (R¢) [HOT FLD RES. @ 20° C 84652 1, 76872 |ZERO SEQUENCE REACT (172) (Xo)
— (156) (- ) [WT.OF FLD. COPPER 4,97260 2634 60000]TOTAL FLUX (90) (Py)
_|Q176) (Tdd | OPEN CIR. TIME CONST. 28595 225 .27000]FLUX PER POLE (93) (¢p)
35 (177) (Ta) | ARM TIME CONST. L004L21 L5_68600]6AP DENSITY (MAIN) (95) (B'g)
_  Fglon @y TRANS TIME CONST. _ 14733 103 ,.96000][To0oTH DENSITY (1) (8%)}|Z
(179) (T ""d) |SUB TRANS TIME CONST, 00500 85 .63 700|CORE DENSITY (94) (8°c) |-
(80) (P)) |PERM OF LEAKAGE PATH | L0, 13900 62 .80600]T00TH AMPERE TURNS (97) (F'y) g
w (81) (P2) |PERM OF LEAKAGE PATH 2 85.33700 13,243 00] core AMPERE TURNS (98) (F'¢) |w
- Z(82) (P3) |PERMOF LEAKAGE PATH3 58- 54000 L42 _D8000)] GAP AMPERE TURNS (MAIN) _ [(96) (F°q) §
2 [0 remor teacaoE pam | o ea£000 |51l 1303 olsmont o ]
& 2483500 Q1698 SHORT AIR RATIO (181) (SCR)
o bﬂ ) [PERM OF LEAKAGE PATH 6 36 79600
86) (P7) |PERM OF LEAKAGE PATH 7 D9 1£.2 0
PERCENT LOAD 0 i AT 150 200 OPTIONAL
(Bnp) (116) N.P. DENSITY 62 - 960 |Brphl) (234) 90819 1032_.810 117.870
(Bep) (103) $.P. DENSITY 76 Q07 [(Bspf) (215) 102.720 116.030 130,180
(By2) (125) COIL YOKE DENSITY 2- 110 [(Byaft)(228) 105 _LLQ 120.520 136 860
{Byq) (113) SHAFT DENSITY 5,8 [(Byan)(232) 106 070 121240 137 670
(Bg3)- (119) AUX. GAP(gDIDENSITY 20 125 [(Bgaf 1(230) L2 LEQ LQ {68 56 395
(Bg2) (122) AUX. GAP (s2)0ENSITY LL1_50R |Bg2a 10220 57 173 £5 069 73 GE8.
(Fal)_(127) TOTAL NI 106,800 JF") @Ol -95c 000l 3479 ool 4385 900
o Mal) (1270)FIELD AMPERES 8,275 Mw) (31 16 147 20, L6R 26,799
—Z (1) _(127c)CUR. DEN. F. 1225900 [sa) @[ 5292 300l 3032 3001 3822100
:(E«.n (127b)FIELD YOLTS 7.0065 [Em) (238) 13.669 17.2217 21.839
(W) (185) STA CORE LOSS 2qn i |We) (185) 295 LL() 295 5L 295 540
< (Wii) (184) STA TOOTH LOSS 156_930 [%) (4 257,329 365 232 510, 755
‘S(wd,‘p (193) DAMPER LOSS T 1 26,0 [(Wan) (244) "1 4La 1 '][,_t; J:R()R
(12R) (1%4) STATOR CU LOSS “000 102 R,)(245) 1189 9631 1784 _aLg| 2379 927
(=)_(195) EDDY LOSS ~ 00 (=) (246) 155 _88%5 233 827 311,770
(Wpni) (186) POLE FACE LOSS 197,050 [Mer) 6) 238,463 252 4085 261.5%0
(12R;)(182) FIELD COIL LOSS 52 Gon |02 Ry (241) b1 418 709,280 1126 .867
(F&W) (183) F&W LOSS (58, 960 J(FaW) (183) £L58 960 0 A58 960
(=) (19) TOTAL LOSSES 1563,.5396 (=) @4 3239.209] 4301.938] 5547 160
{~) (-)PERCENT EFF, 000 Jt-) @sn 37 zag 83 676 89 0nk
LA-1 DESIGNER DATE B _ REV. A



TWO-COIL LUNDELL (BECKY-ROBINSON TYPE)
COMPUTER DESIGN - —~ - - - = _ (INPUT)

LA-2

MODEL EWO DESIGN NO{1)
(80) | Py | PERM OF LEAKAGE PATH 1 C
(81) | P2 | PERM OF LEAKAGE PATH 2 3
(82) | P3 PERM OF LEAKAGE PATH 3 C
wl (83) | P4 | PERM OF LEAKAGE PATH 4 C
‘f’ 84) | Ps | PERM OF LEAKAGE PATH 5 C
%1 @) | Py | PERM OF LEAKAGE PATH 6 (@
Wil @) | P, | PERM OF LEAKAGE PATH 7 C
80a) | L1 | LENGTH OF LEAKAGE PATH 1 [y
@ia) | £ 2 LENGTH OF LEAKAGE PATH 2 i
85) | R¢ | LENGTH OF LEAKAGE PATH 6 LA
) | €. | LencTHoF LEAKAGE aCROSS COIL R A-LL
(78) | dir | INSIDE DIA OF ROTOR TUBE 5
Wil (78 | dg | iNSIDE DIA OF HOLLOW SHAFTY L
é (78) | hy HEIGHT OF COIL YOKE . Ay
zZ{ o8y 1@, |1ENGTH OF coiL YOKE 7L
2|08 | £, | LENGTH OF ROTOR SKIRT 7L
=l 78) | R,4 | €FFECTIVE LENGTH OF SHAFT .S
'é (78) | §.2 | HORIZONTAL LENGTH OF GaAP g2 7L
78) | Tsp | THICKNESS OF SOUTH POLE 5
{78) | Tqk | THICKNESS OF ROTOR SKIRT ¢
(78) | dw TAPERED GAP DIMENSIONS C
(78) | dyy C
78) | ds L43
Wl (78) | di2 (LU
§ (78) dg3 STEPPED GAP DIMENSIONS 2. .<¢
Tl a8 | dgy C
g (78) dss C‘
3 78 | % L 57
<L om [ L 57
(78) | l,3 |STEPPED GAPHORIZONTALLENGTHS R
78) | fas c.
8 |4, C
(78) | dos | EFFECTIVE SHAFT O.D. A (L
243 | Yp POLE FACE HARMONIC LOSS C: [
(244) | o0 | DAMPER BAR HARMONIC LOSS C
(s WEIGHT OF ROTOR IRON C [
(18) STATOR LAM. MTR’L oy (L
H L SOUTH POLE, TUBE & SKIRY il
E 18) NORTH POLE, SPIDER & SHAFT 14"
5 (18) COIL YOKE Y

PG 2 OF 2
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‘¢ Open Slots (b) Constant Slot Width

“‘ Bo r
No
i/
h
TYPE 1 ‘ “ TYPE 2
(Type 5 is an open J
slot with 1 conductor
per slot) k=t k=t
(c) Constant Tooth Width (d)Round Slots
by
&
|
RN
TYPE 3

by for type 3 is

SRS

LA-2a



{NPUT PARAMETERS FOR BECKEY ROBINSON DESIGN
INPUT 1

30. 21, 121, 3. 40o. 8. 6000, 82.5 .75 1.
0.0 7.060 9,150 2.6 0.0 0.0 .92 15. 77. 2.
.03 .117 0.0 0.0 117 .030  .400 0.0 .00 .500
0.0 .038 108.0 1. 1. 2. 9. 1. .19 1.0
1, 063 .25 .25 190 o 60. .001 285, .694
1.0 .030 Q01 015 1,095 .43 678  L,15  ,855 L2
658  1.45 2,20 2,20 1,45 2.h 2.k 7.0 1.92 7.

.030 .030 .050 .170 .05 5. 5.65 .28 694 285,
6.87 .039 170, 13.5 1,125 ,006 315, 1.15 0. 0.

I NPUT 2

0. 0. 0. 0. 0. 0. 0. 1.18 .87 1.2
1.2 5.6 .66 1.2 .76 .76 1.5 .76 .8 .8
0. 0. 1.22 1.9 2.54 0. 0. 657  .657  .657
0. 0. 3.16 0. 0. 0.

SATURATION CURVE ( STATOR MATERIAL )

140, 10. 1. 38. 1.9 59.
3.8 75. 7.6 86. 16. 93.
35. 100. 90, 107. 160, 118,
230, 140, 950,

SATURATION CURVE ( SOUTH POLE, TUBE + SKIRT MATERIAL )

143, 0. 3.3 55. 12,0 80,
2k .0 95. L0.0 109, 72.0 135,
300.0 143, 500.

LA-2b



150,
16,
70,
600,

150,
16,
70.
600.

85.
137.
150,

SATURATION CURVE ( NORTH POLE,

3. 34, 10.
2h, 103, 35.
130, 145, 260,
1500,

SPIDER + SHAFT MATERIAL )
57.
125,
148,

‘SATURATION CURVE ( COIL YOKE MATERIAL )

85.
137.
150,

3. 3h, 10.
24, 103, 35.
130. 145, 260,
1500.

LA-2c

57.
125.
148,



TWO-COIL LUNDELL (BECKY-ROBINSON TYPE)

S ‘- ",CO’h_gPUT’ER DESIGN - - - - - _ (INPUT)
wooer -J¢ /v Lot Ewo 2+ DESIGN NO{1)
{2) | XvA |GENERATOR KVA AC [ 0755 | FUND/MAX OF FIELD FLUX 7 | &
(3) | E  |LINE vOLTS 2t 43 | WINDING CONSTANT 72 |1cw |,
) ] Eph |PHASE voLTs = £ 7C [POLE CONSTANT ™ [ g
ol fm PHASES N 4, /%> | END EXTENSION ONE TURN “8) (g |=
Witse) [ ¢  |FREQUENCY v " f/55 |DEMAGNETIZATION FACTOR 9 jcn |8
"3' € e POLES s (42| CROSS MAGNETIZING FACTOR _ [(75) | cq |
€l | rPm [RPM (ece (. &P |POLE EMBRACE an _jeg
“18) |1, |PHASE CURRENT o5 [ %425 | WIDTH OF NORTH POLE (END)  [(76) |Spfend)
(90 1 PF |POWER FACTOR L7 K. 20| WIDTH OF SOUTH POLE (END)  |(76) |Bpfend
(%) | kK. [ADJ. FACTOR /O £ 2 |WIDTH OF NORTH POLE (MID)  [(76) |2pimid
ao OPTIONAL LOAD POINT ¢ .45 |WIDTH OF SOUTH POLE (MID) (76) b . w
an |4 STATOR 1.D, 7l 2, (L |LENGTH OF NORTH POLE (76) ﬂ% 3
(12 J o [sTaTor 0.0. G 7671 2 . |LENGTH OF SOUTH POLE 7e) [ Map |*
E’ 03 { € |cross core LENGTH 7/ 7 ¢ | ROTOR DIAMETER {Ma) | d,
2104 [, INo. OF DUCTS Vs {- Y 2 |HEIGHT OF NORTH POLE (78) | hnp |
o|0s) [b, [wiDTH OF pucT £ Z.L. |POLE FACE LOSS FACTOR (87 J k1)
X108} [ Xi |STACKING FACTOR (STATOR) [ ¥ 03 [ WIDTH OF SLOT OPENING 035) | bpo
2l Tk WATTS/LB. ez L3 |HEIGHT OF SLOT OPENING (35) § hpo |
(20) | @ DENSITY 77 —«l'’SC_|DAMPER BAR DiA. OR WIDTH (136) § ¢ )
21 TYPE OF SLOT 2 /7. |RECTANGULAR BAR THICKNESS 1(137) | by «
(22) [ by {SLOT OPENING Nala L€ 5" |RECTANGULAR SLOT WIDTH 035) | by I3
(22} |b1 |SLOY WIDTH TOP At 7 5 NO. OF DAMPER BARS/POLE (38 | np_ |
(2) b3 (- S (S |DAMPER BAR LENGTH 3 (2, |2
. 22) b, O _;_(J DAMPER BAR PITCH (140) [T | &
212 by SLOT WIOTH /7 7 LG |RESISTIVITY OF DAMP.BAR @ 20° (141) fo
« (22) |n, L3¢ Z YL |0AMPER BAR TEMP °C (142) | xoc
mlaa fhy Lop 8 ] _|DAMPER BAR END RINGMEANDIA. | (170) | 4
S22y [k _ C C2Y(, |DAMPER BAR END RING {170} ) odr
22y |n; 7 17¢ NO. OF FIELD TURNS/COIL (146) | N
(22) |hs  |SLOT DEPTH 2 (3. C [mEaNLENGTH OF FLD. TuRN (147 [LoF
22) |h, /. { (7. |FLD. COND.DIA. OR WIDTH (148) 2
22) |hw N ¢y f. |FLD. COND. THICKNESS (149) Y
23) j@  [No.oFsLoTs 75 215 |FLo. TEmPIN®C (150 |X;°C
(28) TYPE OF WDG. ! Lis |RESISTIVITY OF FIELD CONDe 200 J(151) | P
(29) TYPE OF COIL Y, O NO LOAD SAT, (87)
(30} |n, |CONDUCTORS/SLOT 2 € |FRICTION & WINDAGE (183) [(Faw)
an ly SLOTS SPANNED g
32) |e PARALLEL CIRCUITS K
o [33) STRAND DIA. OR WIDTH Y
Z189 [Ner | sTRANDS/CONDUCTORINDEPTH |
§ (340) |N'gt | STRANDS/CONDUCTOR . .
 [39) STATOR STRAND T'KNS. L6
L85 [du  [D1A. OF PIN 2a” STATOR SLOT POLE
5186 | Re2 [COIL EXT. STR. PORT < DAMPER SLOT REMARKS
{37} {hg |UNINS. STRD. HT. W74
(38) |h'sy |DIST. BTWN.C| OF STD. ¢
42a) PHASE BELT ANGLE /
(40) | Tsk |STATOR SLOT SKEW rc/
(50) |X °C [STATOR TEMP °C 72
51) |2, |RESISTIVITY STA.COND.e20 °C a2
. (59b) TYPE OF GAP 43 /(} DESIGNER DATE
S K59 e MAIN AIR GAP (A
% (590) jgp AUX GAP L/
(599 193 ¢ |EFFECTIVE 93 L PG.1 OF 2
LA-Z

REV. A



TWO-COIL LUNDELL (BECKY-ROBINSON TYPE)

NO LOAD SATURATION OUTPUT SHEET

(3) (E)  [(95) Bé Density| (122) B, (119) Byg ko) B, Density|(91) B Density
e Volts Main gap Density g2 Density g3 Stator core | Stator tooth
(125) By2 | (105) Bgp (116) Byp (113) Byy (93) @ p (127) Fyp,
o rs Coil yoke |Density S. P.|Density N. P. | Shaft density | Flux per pole| Total NI
0% 168,.80000 36,53040 32,42266 23,54603 68.47527 83.13275
_ 57.14238 60,21276 49,621551 56,78554 178,.53424 11015,92030
” 189, 90000 41,10238 36,68989 26 ,64086 77.04533 93.53727
- 6, 65303 68,.09763 55,68427 6L,22996 | 200,87879 [1173.37650
» 211,00000 L5,68795 L1,51155 30,12794 | 85.64086 | 103.97271
73.11561 76.91285 62,97291 72,57350 | 223,28973 |1406,94120
TTo% 232,10000 50.27786 L6, 53098 33,75419 94, 24453 | 114,41804
81,91592 86,05598 70.55242 81,2339 245,72192 (1670.84960
nos | 253,20000| 54,8996 | 52,8030k | 38.26445 | 102.90799 | 12493594
92,86159 97.29131 79.97969 1.91632 268.,30995 (2115,06860
- 274.30000 59,55786 60,67270 L3.,897L4 | 111,6396 | 135,53667
106,53195 11,16922 91,75368 105,15264 291,07587 [2810,30000
—_— I'4ACHINE SATURATED
| B A
180%

LA-4



140,
3.8
35.
230,

143,
24,0
300.0

150,
16.
70,
600,

150.
16,
70,
600,

SATURATION CURVE VALUES (STATOR)

10, 1, 38, 1.9 59.
75. 7.6 86, 16, 93.
100, 90, 107, 160, 118,
140, 950,

SATURATION CURVE VALUES (NORTH POLE AND SHAFT)

0. 3.3 55. 12.0 80.
95. ko,o 109, 72.0 135,
143, 500,

SATURATION CURVE VALUES (SOUTH POLE AND TUBE)

0. 3. 3k, 10, 57.
85. 24, 103. 35. 125,
137. 130, 145, 260, 148,
150, 1500,

SATURATION CURVE VALUES (YOKE)

0. 3. 34, 10, 57.
85. 24, 103, 35, 125,
137, 130, 145, 260, 148,
150, 1500,

TALE
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GOOLING PROPERTIES OF STOVEPIPE UNIT AT SEA LEVEL

Run No. 1 2 3 L 5 6 7 8 9 10 l
KVA . 15 30 10 20 25 30 10 20 25 3C
Speed - RPM 6000 | 60001 6000 | 6000 | 6000 | 6000 | 6000 | 6000 | 6000  G0OC
Avg. Phase Voltage 121.5 (121.9 [121.9 [121.9 (121.9 121.9 121.9 121.9 (121.9 121.9 |
Avg. Iine Current - ms hO.B 82:8 27-11 Shce 69.6 82.2 2?-6 Shoa 69.0 82.2
LVg. Phase Power = mmtts 307’1 7.’.18 2.5 5.02 6.28 7.56 2.50 5.00 6026 701&5
Avg. Power Factor - % 7801 5.2 75.71 7502 73,9 | 75.k | LS| The6| T TL.T
Field Current - Lnlps 13 oo 19:9 11-6 15-6 lfoh 21.0 11.6 15;6 18.0 2C,
Drive End Field Voltage * £.61 18.L1 8.8 1h.2] 19.1| 21.6| 8.7 13.L4| 17.L| 21.7
Anti-Drive End Field Voltage 7.6 16.1] 8.9] 1L.0f 1R.5¢ 21.11 8.9 13.2 16,7} 2./
Field Pover - Watts ' 210! 686! 205| LhO| 692| 896 20L| L1S 614} B&L
Avg. Drive End Field Temp. ~ oF 237 L8| 329 L72} 593| 583 3X eh| 525 613'
Avg. Anti-Drive End F1d. Temp. - °F| 139|" 3L0| 302 bo! 516| 516| 302! 37h| Lu7| S1f
Drive End Bearing Temp. - °F 1790 281| 248| 319| 355| 334 2h9| B9 33| 3k
Anti-Drive End Bearing Temp. - °F 130 192 =] == = =] e wme| -
Frame Temp. - OF 1521 23| 218| 252| =27h| 26k =217 232 248 259\
Pad Temp. - °F 15! 223, 203] 252 277 258! 207, 232 253 | 2&
Avg. Stator Drive End Temp.-CF 189! 338| 310| LO2} LLB| LL1| 298| 353| LO2| LW
Avg. Stator Anti-Drive End Temp.,-CF| 167 291} 293} 369 L1 422! 280 32L{ 36L} 396
Avg. Stator Slot Temp. - ©F —! —| 313 L, so7| s519| 301| 362| L1 | L77
Ambient Temperature — °F 80! 109 76 76 B2 79 S0 90 89 »
Air-In Temp. - °F 87 91| 2k1| 2u47| 252 252 240 2hy| 2| 24
Air-Out Temp. - °F 13| 218 21hL| 2W? 265| 260 205! 22h| 237 2L6
Air Upstream Temp. - °F 83| 83| 315| 3™ 322) 320 21| X2| 23| I

gtream Pressure - In. of Hg 3.700 3.70| 3.75] 3.75] 3.70! 3,75 3.70| 3.70| 3.70 | 3.7 |
s ressure Drop Across Orifice -

Inches of Hz0 .75 .80| 1.30{ 1.30] 1.30| 1.30] 3.LO| 3.L0} 3.25} 3,25

Pressure Drop Across Oenerator -

Inches Of HZ() ' 985 090 080 .80 .80 080 2.00 Z.m 2.00 2
¥ass Flow through Gen.-Lbs. per Min{ L.90! 5.05 £.35| 5,32| 5.30| 5.32{ 8.80! 8.80) 8.55| f.
Condition Stab, |Stab. |Stab, |Stab. |Stab, [Not |Stab, |Stab. Stab. [Not
Stab. Stakt

LA-7
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77
Loss in Watts = BT wrl s o3
wrl

S
ds
at

1.)

2.)

FRICTION, WINDAGE AND CORE LOSSES

AS DETER!INED BY THE RETARDATION METHOD

ds

® Rotor moment of inertia in 1b, ft.2

Speed in RPM

Rate of retardation in RPM per min,

Friction & windage lLosses

P = 77(1.801) (6000) (1755) = 146 watts
107

Friction, Windage and Core Loss At No Load

p o 17(1,801) (6{0040) (10030)
10

= 845 watts

Core loss

P = 845 - 1. = 699 watts

LA-11



6788

S

Ogtl

002 LE

080NE

up-aTy
D00 T UITM
pezTIIq
=815 90N

S8

on

g8°cé

2eezt

/Al

0061¢

09662

ur-ITy
D021 Mt
pez” 1q
-5 10N

ool

0t

70l

O

8865¢

gts

05052

§°98

09421

oct

0o3net

0g89¢e

0goTl

up-JITy
pezi1q
~B848 30N

R U U |

ur-a1y
0,021 U3Ta
PezIT1a™ g

Sl

Sl

ST

¥
LouoTo13 I3

S33EeM

andut
1e30]

s19ep

qnduy
ploty

S93en

anduy
1Jeys

s19ep

ndyng
Te30]

ucTRTpuUo)
3utioon

4

l0q0Bg
Jamog

VAd

Jutiey

HILTO T DTLIVIS LY HOLVINDI LOCHLIA XDMNHIDI AL

(FITAAACLS) HOLVYANIL

LAa-12



' ' G
NEGATIVE SEQUENCE ILiPEDANCE

100 E7, Ip _ W
= cos @ =
J3 IL T Y TELIL
= Zpcos O Ro =2 sin @

= Percent Negative Sequence Impedance

]

Fercent Negative Sequence Reactance

= Percent Negative Sequence Resistance

It

Line to Line Voltage Between the Two Shorted Phases and the Une Open Phase
= Line Current Between the Two Shorted Phases

= Rated Phase Voltage

= Rated Phase Current

= Power with Two Phases Shorted and One Phase Upen

Necative Sequence Impedance with 120° Phase Belt Stator

- 1oo (Le, 3)%8? % = - __3L8o
2 T30 . 8% . cos @ mm -930
Xo = 21.8 (.930) = 20.3% Ro = 21.8(.369) = 8.04%

Negat ive Sequence Impedance with 60° Phase Belt Stator

100 (L6.5)(82.5) - 80 = .932
D e LG F ) c0s 8 = T, 93
Xo = 22,4 (.932) = 20.9% Rp = 22,61 (,362) = 8.10%
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PEECENT tar.oWiC COUTENT

120° PHASE BEIT STATIR #TH 0T FECUTADR AND STATIC EYCITER

e B
| | BALANCHRU 7T 3AD CONDITIGN |
| tHarsonic No load 1 L1.3 Aaps, 100% PF §2.5 Amps, 100% PF
‘ : Percent Voltare Percent Voltage Percent Voltage _;
| ] LN L-N L-N §
I ; !
1 100 100 100 !
2 ; Kol .6 1.3 r
! 3 ) oO]S .06 .-‘.3 l
1 h ; .18 03,-1 -36 i
T 1.1 .57 .35 !
| 6 : 0 0 0 t
7 { .33 . 22 1l g
P .5 .37 .19 :
J g 0 0 0
10 i .07 .09 .06
1 : 0 0 0 ;
12 | 0 0 0 i
13 ; .05 0 0
1k f ih .07 0
15 | 0 0 0 '
16 { .03 0 0
1 g ol .08 .03 .
18 f 0 0 0
1y i .15 .11 .10
20 ! .02 0 0
21 : 0 0 0
22 : .025 .01 0
2 f .0l .C6 .07
% 2L ! 0 0 0 .
oo 07 .0% .06 %
L 06 L .22 .10 .05 |
o 0 0 ° |
P28 .12 .02 .12 ;
f 29 g 0 0 .02 g
P30 ? 0 0 0 ,
N .03 .02 .03 !
: 32 02 i 0 0
| !

LA-14




, PEECENT HAKL.ONIC Cu mewr
120° PUATT BLTT TR E WIE ITS TR O , STATIC EXCITER
P e T
BALANCE L A CUNDITION
Harmonle No Toad "1.3 Amps, 7CF OF 52.5 Anp:c, 79% PF
FPorcent Volt e Percent Voltage Percent Voltage
oty

1 150 100 100 100 100 10C
2 1.2 S 1.3 3.3 1.5 1.9
3 ] V1R .92 .26 .92 1
I 1.3 1.3 1.3 1.3 1.3 1.2
5 .l Al LO .29 il ,3,
£ .12 16 .76 .?h .56 6
7 . oP 2 .39 .35 .38 .37
a A6 | . Bk Bl 06 02 .38
9 9 L. 2L 172 28 Lok
10 07 .05 JOF .12 .32 .32
"1 12 .06 .20 06 .23 6
12 IR} .10 10 .0k R 0L
13 .Ch L0l W1 10 .17 .1k
L .17 .16 15 .05 .16 ! .0l
15 .10 .5 L0 .05 .09 : 0?2
16 .02 .03 .03 O 13 ! .10
17 .7 .05 .7 Mol W17 .Of
18 0 Nol 05 Ol .11 .03
12 .08 .12 .20 .20 .22 .22
o 0?2 .02 U7 U7 .12 Nel3!
” Nell Ol b 05 .0l L1
20 .03 .Ch .08 07 .02 .02
23 .02 0 11 .12 .05 .05
2l .5 .03 .Ch .06 .05 0
25 .06 b .03 .03 .03 .01
26 .28 .27 16 20 .03 .03
Py { Nl .23 el Ok 0l o) ]
28 .12 .12 .07 a7 .10 .10

29 .02 ) 03 .03 .05 0
30 .02 Mo} .02 | .02 .01 01
31 el .03 .3 i .03 .0l .03
32 Mol o'l .03 LC2 .02 .01

LA-15




Harmo:aie

1207

L'

PERCLNT

cALWNIC COWTENT

ACE DRET STAVH

ITH REGUTATOR ANL STATIC IXCITER

9,

-~

()’

U N B ALAYCED LD

AD

CUNDITION

S

Percent Voltage

11,77 Amps, 100% PF

C, C, 27.% Aimps, 1007

Parcent Voltape

A

1L-N I-1 T.=N T-L
1 100 100 100 120
2 -7L 086 -92 .?’5
3 .36 .14 N .35
h 1.!1 1.2 1-).1 1 ?
5 Nan .68 le) .65
6 o6 .16 .09 .15
7 .50 49 .56 L8
A .90 .64 .92 N
9 .26 .1b .28 .13
1 <1k .10 .20 .12 ;
11 .20 .0l .23 .05 i
12 .10 07 .13 .08
13 .7 .08 .09 .09
1L .38 .22 ] 2L
15 .06 .05 .05 .03
16 .03 .09 .10 .10
17 .15 .12 .16 .12
18 .05 o'l .08 .01
19 W22 .18 .26 .28
20 .05 .05 .07 .01
21 06 .05 11 11
22 Ro)N .0l .05 .06
23 .11 .07 .16 .10
2l .05 .06 02 .03 ,
25 .05 .10 .10 .1h i
25 .58 .35 .32 .50
27 02 .08 .03 .33
27 .32 .20 .38 .3L
29 .02 Ne'l .07 NS
30 01 .01 .03 01
31 .01 o)} .05 . G6
32 W12 .08 .03 .03
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T HARD LT CONTENT

LLTHTT HeSTTAT O AL

ot vt
AT:C xCITER

Harmzaic

No Ioad
Peprcent Veltare

RN

BALANTSEZD 1L oabh Colb

ST 23N

1.3 Arpe, 1007 PR
Vercent Voltasgo

£2.5 Awpe, 1007 FF
Percent Voltuon

=N

=N

LN

100
'1‘3

107
L1
.‘IO
.10

l‘é

100
cqh

LG

; 3 .01
i 9 .52 Bie)
’ W27 <10 .CS
e T x Ol .21
: o Q ! .Qh .02
1 1o J o G
‘; 12 L8 0 .03
'= 1l .20 Lob s
i 1 _’j 0 3 n
15 o1 .03 C
1T ( . i .01
. 17 0 C ! 0
IS .13 .3 02
: 2C .9 O 01
f 2¢ .06 0 L0l
: 23 Ol .01 21
2), C G C
25 06 0 No
’ 2 .50 O .02
i ) o) 0
i ! R .02 Ol
; 29 ‘ G O
j i o} o) 0
i B 2 0 Q
! 32 0 01 .0
.

LA-17



7“14

19
20
71
22
23
2l
25
26
27
28
29
30
31
32

Y ui NCEN t
60 PHASE BETT S

HATG N IC G UTRNT
TATOR A

JBJL

BALANCEOD L2AD CONDITIuN

No Load :1.3 Amps, 75% PF £2.5 Amps, 75% Pr
__Percent Voltage Percent Voltage ___Percent Voltage
1-N I-L’ 1L-N 1-L LW 1-L
100 100 107 100 100 100
1.2 .06 e .8l 1.k 1.hL-
.78 .18 o0 0 .26 i .11
1.2 5 Sl .88 .98 .99
1.5 Lo .72 .63 6L .6
A .20 .26 . 2L L8 .06
67 i .70 .72 .38 .31
.07 .18 <1k .22 .27 .15
.23 .10 .22 .11 22 .06
.23 .14 .25 2L .23 .22
.12 .03 .18 .08 R .10
.02 .06 .11 .0l .18 .05
.08 .09 .16 .16 .12 .12
18 .18 .24 .20 .25 .10
.07 .0h .06 .0l .03 .0l
.6 .10 1 .09 Mo}l .03
.05 .05 .10 .03 .16 .09
0 ; .02 .06 Ol L0l .02
.12 ; .12 .10 .12 .05 .12
.03 { .05 .12 .10 .06 .1
.0l . .02 .0l .03 Ol .01
0L ; .0l .10 .07 .0l .01
.03 ; .05 .03 .03 .03 .03
.0h ; .02 .02 .0l .03 .01
.06 : .0l 02 01 .05 .02
.32 { 3L .07 .12 .06 .08
0 .01 .02 .02 .02 .01
.09 12 .09 .06 .08 .05
.03 0L .0l .01 .02 .02
.0l 01 .03 .02 .01 .02
.0h .02 .06 .03 .01 .01
.06 .06 .05 Ol 02 01

LA-18




PERCENT FARMON1C GONTENT

60° PHASE BELT STATUR WITE REGUIATOR AND STATIC EXCITER
UNBALANCED LOAD CONDITION
Harmonic 0, U, 13.7% Amps, 100% FF 0, 0, 27.5 Amps, 100% PF
o Percent Voltage Percent Voltage

TN L-L L-N 1-1

1 100 100 100 100
2 69 .58 L9 .50
3 .99 .38 1.2 JLub
I 1.2 .93 .90 .85
5 1.3 1.2 1.10 1.00
6 2L .28 .31 .25
7 .77 .8 67 .70
3 08 .15 11 7
9 .31 .25 .35 .22
10 3L .28 .34 .28
1N .16 .10 .08 Nl
12 .16 .16 .20 .12
13 .12 .08 .19 .10
]h om 016 019 02()
15 .09 . 0B .10 .01
14 .08 .05 .06 11
17 0L .01 .03 .01
18 .06 Mol .08 .10
1 .1 Mol 9 .08
20 .03 .03 .09 .03
71 .05 .0l .05 .08
22 .0l .03 1 .02

>3 .06 .02 .01 0

2L .1 .Ch .11 .05
25 Noli .03 .01 .01
?6 03h ch? | o?S .bO
27 .03 01 ‘ .06 .02
26 20 .1 .18 .10
29 .03 .01 .02 .01
30 .02 0 .3 01
31 .02 0 ! 01 .03
32 302 o( 7 005 oo,.l

LA-19




TRANSIENT AND SUBTRANSIENT REACTANCES AMND TIILE CONSTANTS

Total Averages of Four Tests:

Xq' = Sh.12g Tq' = .,0620 seconds

Xd" = 26.52% Td" & .0011l; seconds

Total Averages of Three Tests;

Tad = 120 seconds with av.erage field temperature
at 3550

LA-20



1o

3

5e

be

Te

9e

10,

11,

12,

COMPJIZE PROCECUARE FOR

LECKY ({0cIlb0uw Baolun

Clear core (no switch control).

SALTULATTONG

Insert output ‘rom #L into typewriter, set mar.in for correct

output and set typewriter for single space.

Load pass #1 followed by input #1 (output both printed and punched

cards).

Reset and load pass #2 followed by
punched cards).

Reset and load pass #3 followed by
puriched cards).

Reset and load pasc #4 followed by
(output punched cards).

Reset and load pass #5 followed by
punched cards),

Reset and load pass #5 followed by
output #5 (output punched cards).
Reset and load pass #7 followed by
printed plus punched cards).

Reset and load pass #8 followed by
punched cards).

Reset and load pass #9 followed by

printed plus punched cards),

output from pass #1 (output

outsut from pass #2 {(output

input #2 and output from pass #3

output from pass #L (output

saturation curve values¥# and

output from pass #5 (output

output from pass #7 (output

output from pass #8 (output

Reset and load pass #10 followed by output from pass #9 (output

punched cards),

LA-21



)
<
=
"3
o
o+
h
Q
jod
(@
o
kJ
<
19
<<
jalt
£
D
o7}
, 3
D
F)

*

Reset and load pass #11 followed ny saturation curve values™ and

output from pass #10 (output punched cards),

Reset and load pasc #12 fellowed by output pass #11 (output
printed and punched c2rds).

If there is punch card output from pass #12 no load saturation
curve is reguired. Place outnut form #2 in typewriter and set

. . S . *
margine Load pass #13 followed bty caturation curve values and

output from apss #12 {output printed)e.

oaded in order shown on Input Form #1l.

(&
x
|
[AS]
rJ



All Input Parameters are in Format F7.0 (Fig. 1)

L4
00g0060000

60
RENNNNNRRAD A e
[RE ARRBRRRERRE

‘o. 160, | .000 | .1 3.01 0. |i.0 10060. '
60000000002 0{000000 000000 000000&000000 6000000 Uﬂﬂﬂﬂqﬂﬂﬂﬂ
1 -% 11

1111

SHNNUNSETUNRNNNT %Y 2930 31 32 33 34 3938 37 38 39 46 41 4243 44 45 46 47 48 4 30 51 52 53 54 55 ST 56 59 80 $1 &2

0
'
|ARRRRE INRRRER INRERE! IARRRRE IRREREE IRRREER IRRERER| (RERRER

22222222222222%2222222222222 222222422222222222222222221212 222222122222232222222222
3333333|3333333333333%333333 3333333333333313333333]3333333 33333”33333333333333333

444440844000 04004440 84484444 444444“444444%444444 4444444 444444444444*4444444444
555555955555555555555555555 9555555/5555555[5555555(5555555 355555555555 95555555555
6666666666666H666EC6H666666 6E6B6666/6666666/6666666{66666868 6BE6EB6666666666666666
IRRRRER INRRRRD IRRREED SERREE 7777777777777777777777777777777777777777777777177177

ERRA AR IRRENRN ENRRERE IXRREY) GBH88!!IllllBBIBBGBBESBEBBBIIISIBEBOSIISB  EERRREREE
3938999999999999999 98999999899!99999699#&9999999
nzuWse

999939999
EERERE X

!
5081

999999]9¢%
W90 227124 75 25 27 7429 30 11 3233 34 3938 37 20 39 40 43 42§63 44 45 46 47 48 aof50 51 52 53 54 5 5657 56 V00 |1 ©

FIG. 1

All Saturation Curve Values are in Format FI0. 0 (Fig. 2)

100, 10. /. [ob. (o. 01
000000000q0000000000000000000 00000000000 0000000“000000000 ‘000000000000008000¢0C
1234586790 8% nNRIKBsEIEN nnausnIANn NNRBUBRINY uuuuuuuu«suuzsassusrua. ,muuaunuunnnnnnnnnnu
lllllllllllllllllIlllllllllll Illlllltllllllllllllllvl1111Illlllllllllllll!lllll

222222222212222222222)222222222 222222222222222222220222222222 22222222222222222222
333333133333333333333333333333333333333 333333133#333333333333333333333333333313
BA44444 44400000 0440400000040s 4444444‘444444444444444444444444444444444444444‘44

5555555555/5555555555/555555555 5555555555/5555555555/555555555 55555555555555555555
6656666666 6E555568QGGESGESGSGBGSGEBSGS 666566565GGG5688565655855555555555558555

1111111097010 91200717 07 1717111117 7777771777777777777717777177771777117717
g8

LR R R RN RN IR NRNNEY llllll!llllllllll!lll8lllllllllllllllll!llllllll!l
99999999998999999999/9999999399 999999999 9999999939!!99!99!3!9!9!!!!999999!!9!!!!
1234586788

1 RBUBHTBNRANRBNSXN BN N34S 37 WG4 023044548 47 0 4s SINVHNBUINN NROURNTIRNNININNANT N R
o 308

FIG. 2
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TWO-COIL LUNDELL (BECKY-ROBINSON TYPE)

(SECSYN)
Calculation Electrical Fortran
Number ﬂmb‘ol Symbol
Aa
(128) A A
(46) ac AC
(144) acd ACD
(153) acf AS
(170) aqy AD
(68) Ag GA
(70) Ago A2
(703) Ag3 A3
(79) anp ANP
(790) agy ASK
{7¢a) agp ASP
(124} Ayo AY2
(i12) Ay4 AY4
B, b
(20) B BK
(135) Byo wo
(135) by B
(22) b, BO
(94; B,, B c BC1

LA-2Y



Calculation

Number

(95)
(122)
(119)
(224)
(230)
(116)
(76)

(76)

(234)
(22)
(222)
(105)
(215)
(76)

(76)

(57a)

(91)
(205)

(57)

Electrical
Symbol

Bg» By

B g2

Bg3

BooFL

Bo3FL

bnp
b
NP(END)

PN P(MID)

BypPFL

by

Bok FL

LA-25

Fortran

Symbol

BG1
BG2
BG3
BG2L

BG3L

BNP

BNE

BNM

BNPL
BS
BSK
BSP
BSPL

BSE

BSM

SM

BT1

BTL

™



Calculation Electrical Fortran

__Number Symbol Symbol
(15) b, BV
(125) By‘.2 BY2
(228) ByoFL BY2L
(113) Byg BY4
(232) By4FL BY4L

C,c
(32) c C
(1) Cy C1
(74) Cy CM
(73) C p CP
(75) Cq cQ
(72) CW Cw

D, d
(12) D DU
(1) d DI
(35) dy, DB
(170; dy, DDR
(78) d; . DIR
(11a) d DR

LA=26



Calculation Electricai Fortran

Number Symbol Symbol
E e
(3) E EE
(55) EFTOP ET
(56) EFBOT EB
(238) ErrL EPFL
(127b) EFNL EPNL
(4) Epy EP
F 1t
(5a) f F
(98) T, F'C FC
(201) For FCL
(236) FpL FFL
" (96) Fy, F;,’_ FG
{208a) FgL FGL
(123) ng FG2
(225) FgZFL FG2L
(120) Fg3 FG3
(231) FgSFL FG3L
17) FNP FNP
(127) FaL FNL

T.8a?7



Calculation
Number
mamber

(235)
(180)
(223)
(107)
(216)
(97)

(206)
(183)
(:26)
(229)
(231
(L4)

(233)

(59)

(59a)
(59¢)
(59d)

(59e)

(591)
(69)

Electrical
Symbol

Fortran

Symbol

FNPL

FSC

WF
FY2
FY2L
FG3L
FY4

FY4L

GC
GP
G3
G2

Gl

G4
GE



Calculation
Number

(135)
(135)
(24)
(78)
(38)

(38)

(78)

(237)
(127a)
(8)
(182)
(241)
(194)
(245)

(19)
(9a)
(45)

Electrical Fortran
Symbol Symbol
H, h

hpo HD
hy g H

h HC

C

HNP

hyp

' SD
Bgr

hg SH

h YH
y

I, i

) S AIFL
I AINL
Ton PI
12 R FEL
2

I“Rg FCUL
I°R PS
1°Rg SCUL

K, k

k WL
K. CK
K4 DF



Calcuiation Electriczal Fortran

Numper Symbol Symbol
(63) K, EK
(16) K; SF
(44) Kp CF
(67) Kg cC
(42) Kox FS
(2) Kya VA
(61) Ky FF

L, 1

(i3) L CL
(309) ' PL1
(81a) X, PL2
(82a) 2 PL3
(83) 2, PL4
(83) ) I

(85) Re PL6
(86) o AL7
(139) Ly SB
(84) L. PLC
{48) L EL
(36) L o2 CE



Zalculation

(:38)
{146)
(45)
(30)
(34)
(34a)

(14)

Zlectrical Fortran
Symbol Symbol
Ly SI
ng GP2
{yp PNL
{ S SS

2o PSL

L, HM

£ FE

Qy ALY

£ ” Y4

m
m PN

ny, BN
Ng PT
ng EC
ng SC
NeT SN
NST SN1
A, HV

La-31



Calculation Electrical Fortran
Number Symbol Symbol

P, p

(6) p PX

(9) PF PF

(81) Py ‘ P2

(82) P3 P3

(83) P, P4

(84) P, P5

(85) Pg P§

(86) P, P17
Q. q

(23} Q QQ

(25) g QN
R, r

(154; Rf( cold) FK

(155) Rf(hot) FR

(7 RPM RPM

(53) RspH(cold) REG

\
(54) R’SPH(hot) RP

LA=32



Calculazion Electrical Fortran
Number Symbol Symbol
5 s
(181) SCR SCR
(127¢) Sg CD
(47) Sg S
T, t
177) T, TA
(178) Téi T5
(176) Tdo TC
(78) Tek TSK
(78) Tgp TSP
V, v
(145) A VR
W, w
(185) Wce wQ
(244) WHFL WDL
(193) WDNL WD
(186) WNPL WN
(243) WPpFL WNL
(242) WTFL WTFL
(184) WNL WT

LA~-33



Calculation Electrical Fortran
Number Symbol Symbol
X, x
(125) X XR
(131) X 4 XD
(132) Xaq XQ
(142) Xp, °C T3
(167) Xc; XS
(168) x; XX
(163) Xpd X1
X X2
(165) Dq
(166) X 44 XU
(160) Xp XF
(150) X, °c T2
(130) Xg XL
(169) X XY
q
(134) X, XB
(50) X, °c TI
(170) Xg XN
(172) X X0

La-34



Caicu.ation Electrical Fortran

Number Symbol Symbol
Y, y

(31) y YY
(109) %9, F1
(101) ¢12 F2
(102) @3 F3
(103) @ 04 F4
(118) 95 PL5
(121) F16 PL6
(99) Qg7 PL7
{209) G Qi
.210) o1, Q2
(213) 3 Q3
(212} Gy Q4
(226) o QL5
(220) Ber, Q6
(207) 31, Q7
(93) g, FQ
(213) @ pr. FQL
(90) O, @p TG
(208) gTL PTL
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Caiculation Zlectrical Fortran

Number Symbol Symbol
T
(140) Ty TB
(41) Tp TP
(26) Ts TS
(40) Tsk SK
(27) TS 1 /3 TT
A
(i58) Ay BD
(162) )‘Dd PU
(154) /\Dq PV
(64) Az EW
(159) Apt BE
Dt
(142) % RE
(143) 7D hot RM
(151) 75f’ RR
(152) e (hot)
(51) s RS

LA=36



~N W

10

L

12

13

14

PASS 1 SECSYN
FORMAT(E11.5,E11,5,E11.5,E11,5,E11.5,E11.5)
FORMAT(F7.0,F7.0,F7.0,F7.0,F7.0,F7.0,F7.0,F7.0,F7.0,F7.0)
FORMAT(9X F12.5,2X F12,5)
READ2,VA,EE,EP,PN,F,PX,RPM,PI,PF,CK
READZ,POL,D},DU,CL,HV,BV,SF,WL,BK,2Z
READ2,B0,B1,B82,B3,BS,H0,HX,HY,HZ ,HS
READ2,HT,HW,QQ,W,RF,SC,YY,C,DW, SN
READ2,SN1,DW1,DB,CE,SH,SD,PBA,SK,T1,RS
READ2,G,GC,GP,G4,C1,CW,CP,EL,CM,CQ
READ2,PE,BNE,BSE,BNH,BSM, PNL,PSL,DR,HNP, D1
READ2,W0,HD,DD,H,B,BN,SB, TB,RE, T3
READ2,DDR,AD,PT,FE,RD,RT,T2,RR, SNL,WF
SS=SF*(CL-HV*BV)
HC=(DU-DI~2.0*HS)*0.5
QN=QQ/ (PX*PN)
TS=3.142+D1/QQ
IF(Zz-4.0)9,10,9
TT=(0.667*HS+D1)*3,142/QQ
GO TO 11
TT=3,1416%(D1+2.%H0+1,32*BS) /QQ
IF(ZZ-1.0)12,12,13
BO=BS
CC=(5.0*GC+BS) *TS/((5.0*GC+BS) *TS~BS*BS)
GO TO 14
QCe (L, Ll*GC4+0,75%B0) *TS
CC=QC/(QC~BO*BO)
CS=YY/(PN*QN)
TP=3,142%D| /PX

LA-37



IF(SK)18,18,19
18 FS=1.0
GO TO 20
19 FS=SIN(1.571*SK/TP)*TP/(1.571%SK)
20 IF(PBA-60.)21,21,22
21 D=1.0
GO TO 95
22 p=2.0
95 1=QN
Us|
IF(QN=U)23,23,24
2L Y=pX*APN
XX=U
Ne=U
DO 25 K=1,N .
Z=U/XX
| =Z
Z1=|
IF(Z~21)26,26,25
26 ZY=QQ/XX
I=ZY
Z1=|
IF(2v-21)27,27,25
25 XX=XX-1,
23 2Y=QN
27 DF=SIN(.5236*D)/(ZY*D*SIN(.5236/ZY))
CF=SIN(YY*1,571/(PN*QN))
EC=QQ*SC*CF*FS/C
GE=CC*GC

LA=-38



28
29
30
31
32
33
34
35
36

37
38

39
Lo

L1

L2

L3

45
L6

IF(C1)29,28,29
C1=0.6493*LOG(PE)+1.359
IF(CW)30,30,31
CW=0,707*EE*C1*DF / (EP*PN)
IF(CP)32,32,33
CP=PE*(LOG(GC/TP)*,0378+1.191)
IF(EL) 34,304,042
IF(RF)35,35,41
IF(PX-2.0)36,36,37
U=1.3
GO TO ko
IF(PX-4.0)38,38,39
U=1,5
GO TO Lo
U=1.7
EL=3, 142%U*YY*(D|+HS) /QQ+0.5
GO TO L2
EL=2,0%CE+3.142%(0,5%HX+DB) +YY*TS*TS /SQRT (TS*TS~BS*BS)
AA=1,57 1*PE
AB=3, 142*PE
IF(CM) 43,43, 4L
CM=(AB+SIN(AB) )/ (SIN(AA)*L,)
IF(CQ) 45,45 46
CQ=(0,5*COS(AA)+AB~SIN(AB))/(4.0*SIN(AA))
RB=(T1+234,5)*0,003 94*RS
PRINT3,SS,CC,HC,GE,TS,C1,TT,CW,FS,CP,DF ,EL,CF,CM,EC,CQ
PUNCH1,VA,EE,EP,PN,F,PX
PUNCH1,RPM,PI,PF,CK,POL,DI
PUNCH1,DU,CL,SS,HC,SF,QN
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PUNCH1,WL,BK,ZZ,B0,B1,B2
PUNCH1,B3,BS,HO, HX, HY ,HZ
PUNCH1,HS ,HT ,HW, QQ,W,RF
PUNCH1,SC,YY,C,TS,SN,DB
PUNCH1,CE,SH,SD,TT,SK,RB
PUNCH1,RS,GC,GP,C1,CW,CP
PUNCH1,EL,CM,CQ,DW,CC, PBA
PUNCH1,Glk,CS,CF,FS,EC,DF
PUNCH1,G,GE,RS, TP, BNE, BSE
PUNCH1, BN, BSM, PNL, PSL, DR, HNP
PUNCH1,D1,W0,HD,DD,H,B
PUNCH1,BN,SB,TB,RE,T3,PT
PUNCH1,FE,RD,RT,T2,RR, SHL
PUNCH1,WF ,PE,DDR,AD, SN1,DW1
PAUSE

END
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L9

50

51
52
53

PASS 2 SECSYN
FORMAT(E11.5,E11.5,E11.5,E11,5,E11,.5,E11.5)
DIMENSION DA(8),DX(6),DY(8),0Z(8)
READ1, VA,EE,EP,PN,F,PX
READ1, RPM,P},PF,CK,POL,DI
READ1, DU,CL,SS,HC,SF,QN
READ1, WL,BK,ZZ,B0,B1,B2
READ1, B3,BS,HO,HX,HY,HZ
READ1, HS,HT,HW,QQ,W,RF
READ1, SC,YY,C,TS,SN,DB
READ1, CE,SH,SD,TT,SK,RB
READ1, RS,GC,GP,C1,CW,CP
READ1, EL,CM,CQ,DW,CC,PBA
READ1, G4,CS,CF,FS,EC,DF
READ1,G,GE,RS,TP,BNE,BSE
READ1,BNM,BSM,PNL,PSL,DR,HNP
READ1,D1,W0,HD,DD,H,B
READ1,BN,SB,TB,RE,T3,PT
READ1,FE,RD,RT,T2,RR,SNL
READ 1,WF,PE,DDR,AD,SN1,DW1
DT=DW1
IF(zZz-3.0)49,50,51
SM=TT-BS
GO TO 53
SM=(3.1416*(D1+2.*HS)/QQ)-B3
GO TO 53
IF(22-4.0)50,52,49
SM=TT-, S4*BS
HM=CL+EL
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IF(DT) 61,61,62

61 AC=0,785%DW*DW*SKH1
GO TO 72

62 2Y=0,0
DA(1)=0,05
DA(2)=0.072
DA(3)=0.125
DA(4)=0,165
DA(5)=0,225
DA(6)=0.438
DA(7)=0.688
DA(8)=1.5
DX(1)=0.000124
DX(2)=0.00021
DX(3)=0.00021
DX(4)=0.00084
DX(5)=0.00189
DX(6)=0.00189
DY(1)=0,000124
DY(2)=0.000124
DY(3)=0.00084
DY(4)=0,00084
DY(5)=0.00189
DY(6)=0.00335
DY(7)=0.0075k
DY(8)=0.03020
DZ(1)=0.000124
DZ(2)=0.00012k4
DZ(3)=0.000124
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DZ (4)=0.00335
DZ(5)=0.00335
DZ(6)=0,00754
DZ(7)=0.013k
DZ(8)=0.0302
63 IF(DT-.05)201,201,200
200 JA=0
JB=0
JC=0
JD=0
6L JA=JA+1
JB=JB+1
JC=JC+1
JD=JD+1
IF(DT-DA(JA))65,65,64
201 D=0
IF(ZY)71,71,5k4
65 IF(DW-0,188)66,66,67
66 CY=DX(JB-1)
CZ=DX(JB)
GO TO 7Q
67 1F(DW-0,75)68,68,69
68 CY=DY(JC-1)
CZ=DY(JC)
GO TO 70
69 CY=DZ(JD-1)
CZ=DZ(JD)
70 D=CY+(CZ~CY)*(DT-DA(JA-1))/(DA(JA)-DA(JA-1))
IF(ZY)71,71,54
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71
72
73

74

54
55

203

202

204

AC=(DT*DW-D)*SN1
\F(RT)73,73,74

AS=0,785*RD*RD

GO TO 55

1Y=1.0

DT=RT

DW=RD

GO TO 63

AS=RT*RD-D

S=P1/(C*AC)

CY=PT  *FE*0.000001/AS
FK=RR*CY
FR=(T2+234.5)*FK*0.003 94
RC=0.321*#PT  *FE*AS
I|F(SH)202,203,202

ET=1

EB=1

GO TO 204

AA=0, 584+ (SN*SN~1,0)*0,0625% (SD*CL / (SH*HM) ) **2 . 0
AB=(SH*SC*F*AC/(BS*RB))**2_0
ET=AA*AB*0,00335+1,0
EB=ET-0.00168*AB
RY=SC*QQ*0, 00000 1*H}/ (PN*AC*C*C)
RG=RS*RY

RP=RB*RY

A=P | *SC*CF /(C*TS)
PUNCH1,VA,EE,EP,PN,F,PX
PUNCH1,RPM,P1,PF,CK,POL,DI
PUNCH1,DU,CL,SS,HC,SF,QN
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PUNCH1,WL,BK,ZZ,B0,B1,B2
PUNCH1,B3,BS,HO,HX,HY,HZ
PUNCH1,HS ,HT ,HW,QQ,W,RF
PUNCH1,SC,YY,C,TS,SN,DB
PUNCH1,CE,SH,SD,TT,SK,RB
PUNCH1,RS,GC,GP,C1,CW,CP
PUNCH1,EL,CH,CQ,DW,CC,PBA
PUNCH1,G4,CS,CF,FS,EC,DF
PUNCH1,G,GE,RS, TP, BNE,BSE
PUNCH1,BNM,BSM, PNL,PSL DR, HNP
PUNCH1,D1,WO0,HD,DD,H,B
PUNCH1,BN,SB,TB,RE,T3,PT
PUNCH1,FE,RD,RT,T2,RR,SNL
PUNCH1,WF ,HM, SM,AC, AS ,ET
PUNCH1,EB,S,FK,FR,RC,RG
PUNCH1,RP, A, PE,DDR, AD
PAUSE

END
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PASS 3 SECSYN | .
1 FORMAT(E11,5,E11.5,E11.5,E11.5,E11,5,E11,5)

READ1 ,VA,EE,EP,PN,F,PX
READ1 ,RPH,PI,PF,CK,POL,DI
READ1, DU,CL,SS,HC,SF,QN
READ1, WL,BK,ZZ,80,B1,B2
READ1, B3,BS,HO,HX,HY,HZ
READ1 ,HS,HT,HW,QQ,W,RF
READ1 ,SC,YY,C,TS,SN,DB
READ1 ,CE,SH,SD,TT,SK,RB
READ1 ,RS,GC,GP,C1,CW,CP
READ? ,EL,CM,CQ,DW,CC,PBA
READ1 ,Gl4,CS,CF,FS,EC,DF
READ1 ,G,GE,RS,TP,BNE,BSE
READ1 ,BN!,BSM,PNL,PSL,DR,HNP
READ1 ,D1,WO0,HD,DD,H,B
READ1 ,BN,SB,TB,RE,T3,PT
READ1 ,FE,RD,RT,T2,RR,SNL
READ1 ,WF,HM,SM,AC,AS,ET
READ1 ,EB,S,FK,FR,RC,RG
READ1 ,RP,A,PE,DDR, AD
IF(PBA-60,0)105,105,108

105 IF(CS-0.667)106,106,107

106 FF=0,25%(6,0*CS-1.0)

107 FF=0,25%(3,*CS+1.0)
GO TO 75

108 1F(CF~0.667)109,109,110

109 FF=0,05*(24,0*CS~1.0)
GO TO 75
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110
75

76

77

78
79

80

81
82

83
84

87

88

FF=0,75
CX=FF / (CF*CF*DF*DF)
Z=CX*20,0/(PN*QN)
BT=3.142*D| /QQ-BO
ZA=BT*BT/(16.0*TS*GC)
ZB=0,35*BT/TS
ZC=H0/BO
ZD=HX*0.333/BS
ZE=HY/BS
\F(ZZ-2.0) 76,77,78
PC=Z*(ZE+ZD+ZA+ZB)
GO TO 82
PC=Z*(ZC+(2.0*HT/(BO+BS) )+(HW/BS)+ZD+ZA+ZB)
GO TO 82
\F(zz-k.0) 79,80,81
PC=Z*(ZC+(2.0%HT/(BO+B1) )+(2.0*HW/(B14+B2) ) +(HX*0.333/B2)+ZA+ZB)
GO TO 82
PC=Z*(ZC+0.62)
GO TO 82
PC=Z*(ZE+ZD+(0.5*GC/TS)+(0.25*TS/GC)+0,6)
EK=EL/(10.0%*(0.103*YY*TS+0.402))
IF(DI-8.0) 83,83,84
EK=SQRT (EK)
ZF=.612*L0G(10,0%*CS)
EW=6 . 28*EK*ZF* (TP**(0,62-(0.228*L0G(ZF)))) /(CL*DF*DF)
ZA=3.1416%(D1+HS) /QQ
IF(zz-3.0) 88,89,88
TM=ZA~BS
GO TO 90
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89 TM=(3.1416*(D!+2,*HS)/Q0)~B3

90 WI=(TM*QQ*SS*HS+(DU-HC)*3, 142*HC*SS)*0, 283
PUNCH1,VA,EE,EP,PN,F,PX
PUNCH1,RPI,PI,PF,CK,POL,DI
PUNCH1,DU,CL,SS,HC,SF,QN
PUNCH1,WL,BK,2Z,B0,B1,B2
PUNCH1,B3,BS,HO,HX,HY,HZ
PUNCH1,HS ,HT ,HW, QQ,W,RF
PUNCH1,SC,YY,C,TS,SN,DB
PUNCH1,CE,SH,SD,TT,SK,RB
PUNCH1,RS,GC,GP,C1,CW,CP
PUNCH1,EL,CM,CQ,DW,CC,AD
PUNCH1,G4,CS,CF,FS,EC,DF
PUNCH1,G,GE,RS,TP,BNE,BSE
PUNCH1,BNM,BSM, PNL,PSL, DR, HNP
PUNCH1,D1,W0,HD,DD,H,B
PUNCH1,BN,SB,TB,RE,T3,PT
PUNCH1,FE,RD,RT,T2,RR, SNL
PUNCH1,WF ,HM, Si1,AC,AS ,ET
PUNCH1,EB,S,FK,FR,RC,RG
PUNCH1,RP,A,FF,CX,PC,EK
PUNCH1,EW,ZC,TM,WI,PE,DDR
PAUSE
END
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PASS L SECSYN | |

1 FORMAT(E11.5,E11.5,E11.5,E11.5,E11.5,E11.5)

2 FORMAT(F7.0,F7.0,F7.0,F7.0,F7.0,F7.0,F7.0,F7.0,F7.0,F7.0)
READ2, P1,P2,P3,P4,P5,P6,P7,PL1,PL2,PL6
READ2, PLC,DIR,DQ,YH,ALY,RSL,Y4,GP2,TSP,TSK
READ2, DTO,DT1,DS1,0S2,DS3,DS4,DS5,51,52,53
READ2,Sk,S5,D0S, PFHL,DBHL ,WR
READ1, VA,EE,EP,PN,F,PX
READ1, RPM,P!,PF,CK,POL,DI
READ1, DU,CL,SS,HC,SF,QN
READ1, WL,BK,ZZ,BO,B1,B2
READ1, B3,BS,HO,HX,HY,HZ
READ1, HS,HT,HW,QQ,W,RF
READ1, SC,YY,C,TS,SN,DB
READ1, CE,SH,SD,TT,SK,RB
READ1, RS,GC,GP,C1,CW,CP
READ1, EL,CM,CQ,DW,CC,AD
READ1, G4,CS,CF,FS,EC,DF
READ1, G,GE,RS,TP,BNE,BSE
READ1, BNM,BSM,PNL,PSL,DR,HNP
READ1, D1,W0,HD,DD,H,B
READ1, BN,SB,TB,RE,T3,PT
READ1, FE,RD,RT,T2,RR,SHL
READ1, WF,HM,SM,AC,AS,ET
READ1, EB,S,FK,FR,RC,RG
READ1, RP,A,FF,CX,PC,EK
READ1,EW,ZC,TM,W! ,PE,DDR
IF (P1)105, 40k , 405

LOL P1=3,19%(BNE+PL2)*TSP*PX/PL]
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405 IF(P2)L406,407,406
407 1F(BNE-BNIM) 438,437,438
438 P2=6.28%((SQRT ((BNM—=BNE)**24PNL*PNL)/2.)+PL1/2.)*TSP*PX/PL2
GO TO 406
L37 P2=3 ,19%(PNL+PL1)*TSP*PX/PL2
L 06 |F(P3)h08,h09,h08
409 P3=3,19*BNE*(HNP-TSP)*PX/((DR-D0S)*(3,1416/8,)-TSP)
408 IF(P4)L10,411,410
411 TEM=3.19%((DR/2.)-TSP)*PX/((DR-DOS)/2.~TSP)
TEM1=3.19%PX/(((DR/2.)-TSP)*SIN((6.28/PX)*(1.~PE/k4,))~BNE/2.)
IF(PX=4.)b14, 14 413
L1k 1F(BNE-BNM)415,416,415
416 Pl=(PNL+PL1)*TEN
GO TO k410 _
415 PL=(SQRT ((BNM~BNE)**24PNL**2)% 254+ (PL1/2,))%*2 *TEM
GO TO 410
413 IF(BNE-BNM) 417,418,417
418 PU=TEM1*((DR-DOS)/2.0~TSP)*(PNL+PL1)
GO TO 410
417 Ph=(SQRT ((BNM-BNE)**2+PNL*%2)* 254+ (PL1/2,))*2 ,*TEMI*((DR/2.)-TSP)
410 IF(P5)419,420,419
L20 P5=3.19*BNE*PL6* ,667*PX/PLC
419 1F(P6) k21,422,421
422 P6=3,19*PLC*PE*(DR~2.*TSP)*3,1416/PL6
421 1F (P7) 42k, 423,42k | _
423 P7=(3.19/k.)*3 . 1416%(DR+HC+HS ) * (HC4HHS+RSL) /(3. 1416% (HC+HS) /2.)
L24 TG=6.E6*EE/(CW*EC*RPM)
PUNCH1,VA,EE,EP,PN,F,PX
PUNCH1,RPHM,PI ,PF,CK,POL,DI
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PUNCH1,DU,CL,SS,HC, SF,QN
PUNCH1,WL,BK,ZZ,B0,B1,B2
PUNCH1,B3,BS,H0O,HX,HY HZ
PUNCH1,HS, HT ,HW, QQ,W,RF
PUNCH1,SC,YY,C,TS,SN,DB
PUNCH1,CE,SH,SD,TT,SK,RB
PUNCH1,RS,GC,GP,C1,CW,CP
PUNCH1,EL,CH,CQ,DW,CC, AD
PUNCH1,G4,CS,CF,FS,EC,DF
PUNCH1,G,GE,RS, TP, BNE,BSE
PUNCH1,BNM,BSM, PNL,PSL, DR, HNP
PUNCH1,D1,WO0,HD,DD,H,B
PUNCH1,BN,SB,TB,RE,T3,PT
PUNCH1,FE, RD,RT,T2,RR,SNL
PUNCH1,WF ,Hi1, SH, AC, AS, ET
PUNCH1,EB, S,FK,FR,RC,RG
PUNCH1,RP,A,PLC,PL1,PC,EK
PUNCH1,EW,ZC,TH,W! ,PE,DDR
PUNCH1,TG,P1,P2,P3,Pk,P5
PUNCH1,P6,P7,DIR,DQ, YH, ALY,
PUNCH1,RSL, Y4,GP2,TSP,TSK, PFHL
PUNCH1,DBHL,DOS ,WR,DTO,DT1,DS1
PUNCH1,DS2,DS3,DS4,DS5,51,52
PUNCH1,S3,S4,S5

PAUSE

END
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PASS 5 SECSYN _ |
FORMAT(E11,5,E11.5,E11.5,E11,5,E11,5,E11.5)
READT ,VA,EE,EP,PN,F,PX

READ1 ,RPM,Pi,PF,CK,POL,DI
READ1 ,DU,CL,SS,HC,SF,QN

READ1 ,WL,BK,ZZ,B0,B1,B2

READ1 ,B3,BS,HO,HX,HY,HZ

READT ,HS,HT,HW,QQ,W,RF

READ1 ,SC,YY,C,TS,SN,DB

READ! ,CE,SH,SD,TT,SK,RB

READ1 ,RS,GC,GP,C1,CW,CP

READ1 ,EL,CM,CQ,DW,CC,AD

READ1 ,Gk,CS,CF,FS,EC,DF

READ1 ,G,GE,RS,TP,BNE,BSE
READ1 ,BNM,BSt1,PNL,PSL,DR, HNP
READ1 ,D1,W0,HD,DD,H,B

READ1 ,BN,SB,TB,RE,T3,PT

READ1 ,FE,RD,RT,T2,RR,SNL
READ1 ,WF ,HM,SM,AC,AS,ET

READ1 ,EB,S,FK,FR,RC,RG

READ! ,RP,A,PLC,PL1,PC,EK
READ1 ,EW,ZC,TM,WI,PE,DDR
READ1 ,TG,P1,P2,P3,Pk,P5

READ1 ,P6,P7,DIR,DQ,YH,ALY
READ1 ,RSL,Yk4,GP2,TSP,TSK, PFHL
READ1 ,DBHL,DOS,WR,DT0,DT1,DS1
READ1 ,DS2,DS3,DSk4,DS5,S1,52
READ1 ,S3,Sh4,S5
BTT=TG/(SS*SM*QQ)
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FQ=TG*CP/PX
BC=FQ/(2.*HC*SS)
BG=TG/(3.1416*DI*CL)
ALCR= 3.1416%(DU~HC) / (&.*PX)
AYhe(3,1416/4,)*(DOS*DOS-DQ*DQ)
AY2=3, 1416 *DOS*ALY
GA=D %3, 1416*CL
A2=3 . 1416*GP2*(D1R+GP)
IF(G-1.0)402,403,402 _

402 A3=1.571*(DTO+DT1)*SQRT (L. *Y4*Yl+(DTO-DT1)**2)
GO TO Lhk

403 A3=(DS1*#S1)+(DS2*S2)+(DS3*S3)+(DSL*Sk)+(DS5%S5)
A3=3.1416*A3+(DOS**2-DS1**2)* 78

Ll ANP=PNL*(BNE+BNM) /2.
ASP=BSE*TSP
ASK=3, 1416*(DR~TSK) *TSK
FF (WF)BU5, L6 Ll5

Lo WF=2,52E~6*(DR**2,5)*(PL1+PNL+GP2) *RPM**1,5

445 WC=,32 1*HM*QQ*AC*SC
PUNCH1,VA,EE,EP,PN,F,RPM
PUNCH1,P1,PF,CK,POL,DI,DU
PUNCH1,CL,SS,HC,SF,QN,WL
PUNCH1,BK,ZZ,B0,B1,B2,B3
PUNCH1,BS ,HO, HX,HY ,HZ ,HT
PUNCH1,HW,QQ,W,RF,SC,YY
PUNCH1,C ,TS,SN,DB,CE,SH
PUNCH1,SD,TT,SK,RB,RS,GC
PUNCH1,C1,CW,CP,EL,CM,CQ
PUNCH1,DW,CC,AD,CS,CF,FS
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PUNCH1,EC,DF,G,RS, TP, BSE
PUNCH1,BSH,PNL,DR,D1,WO0, HD
PUNCH1,DD,H,B,BN,SB,TB
PUNCH1,RE,T3,FE,RD,RT,T2
PUNCH1,RR, SNL ,WF , HM, SM, AC
PUNCH1,ET,EB,S,FK,RC,RG
PUNCH1,RP,A,PLC,PL1,PC,EK
PUNCH1,EW,ZC, TH, Wi ,PE,DDR
PUNCH1,DIR,DOS,DQ,RSL,GP2,TSP
PUNCH1,TSK, PFHL ,DBHL ,GA,WC , ASK
PUNCH1,TG,BTT,FQ,BC,GE,HS
PUNCH1,ALCR,PX, ANP, ASP, HNP
PUNCH1,A2,A3,AY4, Y4 Gb, GP
PUNCH1,AY2,YH,PT,FR, AS,PSL
PUNCH1,BNE,BNM,ALY,P1,P2,P3
PUNCH1,P4,P5,P6,P7,WR, BG
PAUSE

END
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PASS 6 SECSYN
DIMENSION AI(IZO?
888 FORMAT(F10.0,F10.0,F10,0,F10.0,F10,0,F10,0)
1 FORMAT(E11,5,E11,5,E11,5,E11,5,E11,5,E11,5)
Ke=1
823 READ888,A!I (K),Al (K+1),A1 (K+2),Al (K+3),Al (K+k),Al (K+5)
K=K+6
IF (K-119)823,824,824
824 DOBLL Ne1,20
READ1,R1,R2,R3,R4,R5,R6
PUNCH1,R1,R2,R3 ,RL,R5,R6
844 CONTINUE
READ1,TG,BTT,FQ,BC,GE,HS
READ1, ALCR,PX, ANP, ASP ,HNP
READ1,A2,A3,AYk, Yk Gb,GP
READ1,AY2,YH,PT,FR,AS,PSL
READ1,BNE,BNM,ALY,P1,P2,P3
READ1,P4,P5,P6,P7,WR,BG
LOAD=1
PL71=,01*TG
801 TTP=TG+PL71
X=TTP/TG
BT 1=X*BTT
Z=FQ/PX
PP1=X*FQ
BC1=(PP1/FQ)*BC
BG 1=BG*X )
FG=(BG1*GE)/.00319
NA=1
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Ke1
X=BT1
GO TO 802
803 FT=AT*HS
NA=1
K=2
X=BC1
GO TO 802
804 FC=AT*ALCR |
PL7=(FT+FG+FC)*P7%.001
IF(1.1%PL71-PL7)810,811,811
811 IF(.9*PL71-PL7)812,812,810
810 PL71=PL7
GO TO 801
812 Z1=(.002%(FG+FC+FT))*(P1+P2+P3+Pk)
FQuPP1
Z=FQ/PX
Y=Z1/PX+FQ
BNP=Y /ANP
BSP=Y/(2.*ASP)
NA=6 1
K3
X=BNP
GO TO 802
805 FNP=HNP*AT
NA=3 1
Kals
X=BSP
GO TO 802
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806 |F(BNE-BNI)820,821,820
820 AXX=PSL/2.
GO TO 822

821 AXX=PSL/3.

822 FSP=AXX*AT
PG2=(FQ*PX+ZI+PL7)/h;
BG2=PG2/A2
FG2=BG2*GP/.00319
BYL=PG2/AYk
K=5
NA=6 1
X=BYhL
GO TO 802

807 FYl=AT*YL
22=2 % (FG+FC+FT)
23=22+4FSP+FG2
PL5=(Z3+FNP)*P5*_ 001

816 BNP=(((Z14PL7+PL5)/PX)+FQ)/ANP
K=6
NA=6 1
X=BNP
GO TO 802

808 FNP=HNP*AT |
PL51=(Z3+F NP)*P5% 001
IF(1.1*PL5-PL51)813,814,814

814 1F(,9*PL5-PL51)815,815,813

813 PL5=PL51
GO TO 816 _

815 BG3=(FQ*PX+(Z1+PL7+PL5))/(4.*A3)
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FG3=BG3*Gl/.00319
PLE=(Z2+F SP+FNP+F Y4+FG3) *P6%,001
BG2=(FQ*PX+Z 1+PL7+PL6) /(4.*A2)
FG2=BG2*GP/.00319 ’
BY2=(FQ*PX+Z 14PL7+PL5) /(L.*AY2)
X=BY2
K=7
NA=91
GO TO 802

809 FY2=YH*AT/3,
FNL=Z 24F NP+F SP+FG2+F Y24FG3+F Y4
AINL=FNL/PT
EFNL=AI NL*FR
CD=AINL/AS
TG=TTP
PUNCH1,TG,BTT,FQ,BC,GE,HS
PUNCH1,ALCR,PX,ANP,ASP,HNP
PUNCH1,A2,A3,AYk4, Y4, G4, GP
PUNCH1,AY2,YH,PT,FR,AS,PSL
PUNCH1,BNE, BNM,ALY,P1,P2,P3
PUNCH1,PL4,P5,P6,P7,WR,FC
PUNCH1,BNP,BSP,BY2,BY4,BG2,BG3
PUNCH1,PG2,FG,FG2,FG3,FNL,AlNL
PUNCH1,EFNL,CD,BC1,BT1,BG1,FT

PAUSE

802 1F(AI(NA)~X)830,831,831

831 NA=NA+3

835 IF(AI(NA)-X)833,834,834

833 NA=NA+2
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834

838
830
836
850

GO TO 835

AA=Al (NA)

BB1=Al (NA-2)

DC=AI (NA+1)

D=Al (NA-1)

XX= (AA-BB1)/(.4343*(LOG(DC)-LOG(D+.0001)))

Y=AA-XX* , 4343%L0G (DC)
AT=EXP(2.306%(X=Y)/XX)

GO To (838,839),L0AD

GO To (803,804,805,806,807,808,809),K

GO TO (836,837),L0AD

PRINT 850,

FORMAT (17HMNACHINE SATURATED)

PAUSE

END
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PASS 7 SECSYN
FORMAT (9X F12.5,2X F12,5) _
FORMAT(E11,5,E11.5,E11,5,E11,5,E11.5,E11.5)
READ1 ,VA,EE,EP,PN,F,RPH
READ1 ,Pl,PF,CK,POL,Di,DU
READ1 ,CL,SS,HC,SF,QN,WL
READ1 ,BK,ZZ,B0,B1,B2,B3
READ1 ,BS,HO,HX,HY,HZ HT
READ1 ,HW,QQ,W,RF,SC,YY
READ! ,C ,TS,SN,DB,CE,SH
READ1 ,SD,TT,SK,RB,RS,GC
READ1 ,C1,CW,CP,EL,CM,CQ
READ1 ,DW,CC,AD,CS,CF,FS
READ1 ,EC,DF,G,RS,TP,BSE
READ1 ,BSMM,PNL,DR,D1,W0,HD
READ1 ,DD,H,B,BN,SB,TB
READ1 ,RE,T3,FE,RD,RT,T2
READ1 ,RR,SNL,WF,HM,SM, AC
READ1 ,ET,EB,S,FK,RC,RG
READ1 ,RP,A,PLC,PL1,PC
READ1 ,EW,ZC,TM,W!,PE,DDR
READ1 ,DIR,DOS,DQ,RSL,GP2,TSP
READ1 ,TSK,PFHL,DBHL,GA,WC, ASK
READ1 ,TG,BTT,FQ,BC,GE,HS
READ1 ,ALCR,PX,ANP,ASP,HNP
READ1 ,A2,A3,AYh, Yk, Gb,GP
READ1 ,AY2,YH,PT,FR,AS,PSL
READ1 ,BNE,BNM,ALY,P1,P2,P3
READ1 ,Pk4,P5,P6,P7,WR,FC
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READ1 ,BNP,BSP,BY2,BYL,BG2,BG3
READ1 ,PG2,FG,FG2,FG3,FNL,AINL
READ1 ,EFNL,CD,BC1,BT1,BG1,FT
XR=,07 07 *A*DF / (C1*BG1)
XL=XR* (PC+EW) _ _
XD=  EC*PI*CM*DF* 90,/(PX*(2.*FG+FG2+FG3))
XQ=CQ*XD/ (CM*C1)
XA=XL+XD
XB=XL+XQ
VR= .262*%DR*RPM |
GE1=GE*(2.*FG+FG2+FG3) / (2.*FG)
FL=(P]+P2+P3+PM+P5+P6)/CL
ALA=6.38*D 1/ (PX*GE1)
PGE=PG2/(AINL*PT*,001) |
XF=XD*(1.=((C1/CM) /(2. %CP+(L.*FL /(3.1416%ALA)))))
S|=2 ,*PT*PT*PGE*1 E~8
IF(BN)511,510,511

511 I1F(H)501,502,501

502 BD=6,38%(HD/WO+1.12)
GO TO 503

501 BD=6,38%(HD/WO+H/(3.%B)+.5)

503 BE=6,38%(BNE-TB*(BN~1.))/(3.*GE)
X1=XR*COS ( (BN~1,)*TB*3,1416/(2,%TP))*(BD+BE) *FL/(BD+BE+FL)
XXA=20,%TB/TP
IF(H)504,505,504 _

504 X2=mXR*(.5+GC/TB+HD/WO+H/(3.*B))*XXA
GO TO 506 _

505 X2=XR*(GC/TB+1,12+HD/W0)*XXA
GO TO 506
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510 X1=0
X2=0
_ 506 XU=XF+XL
XS=.88*xu
- |F(BN)507,508,507
507 XX=XL+X1
XY=XL+X2
GO TO 509
508 XX=XS
- XY=XB
509 PRINT3,AC,A,S,XR,HM,XL,RG,XD,RP,XQ,ET,XA,EB,XB,PC,XF,EW,SI,WC,XI
\ PRINT3,WI,X2,TP,XU,WR, XS, VR, XX, AS, XY
PUNCH1,TSK, PFHL ,DBHL ,GA, EP, ASK
PUNCH1,BSP,BY2,BY4,BG2,ALCR, ANP
- PUNCH1,ASP,HNP,A2, A3, AYh, Yk
PUNCH1,Gk4,GP,AY2,YH,PT, SNL
PUNCH1,AS,PSL,BNE,BNM, ALY, BNP
PUNCH1,BG3,AINL,EFNL,CD,CP
PUNCH1,ET,EB,RP,PF,SM,WF
~ PUNCH1,RSL,CK,C,PT,RP, POL
PUNCHT,PI ,FNL,PG2,FG,FG2,FG3
PUNCH1,HZ,sC,YY,CM,CF,DF
PUNCH1, AD,FK,RG,PC,EW,DDR
PUNCH1,GE,SI,XL,XS, XA, XQ
_ PUNCH1,XB,X2,XD,XR,TT W
PUNCH1,PN,F,RPM,DI,DU,CL
- PUNCH1,SS,HC,QN, WL, BK, BO
PUNCH1,0Q0,7S,GC,C1,CC,D1
PUNCH1,W0,HD,DD,H, B, BN
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PUNCH1,SB,TB,RE,T3,HS,PX
PUNCH1,BC1,BT1,BG1,VA,BS,HX
PUNCH1,FR,RC,FT,FC,FQ,TG
PUNCH1,P1,P2,P3,P4,P5,P6
PUNCH1,P7,EE,CW,SNL,EC,SH
PAUSE

END
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C PASS 8 SECSYN | _
1 FORMAT(ET1.5,E11,5,E11.5,E11,5,E11.5,E11.5)
D0998 K=1,8
READ1,R1,R2,R3,Rk4,R5,R6
- PUNCH1,R1,R2,R3,Rk,R5,R6
998 CONTINUE
READ1,PI,FNL,PG2,FG,FG2,FG3
READ1,HZ,SC,YY,CM,CF ,DF
READ1,AD,FK,RG,PC,EW,DDR
- READ1,GE,SI,XL,XS, XA, XQ
READ1,XB,X2,XD,XR,TT,W
READ1,PN,F,RPM,DI,DU,CL
READ1,SS,HC,QN,WL,BK,BO
READ1,0Q,TS,GC,C1,CC,D1
— READ1,W0,HD,DD,H,B,BN
READ1,SB,TB,RE,T3,HS,PX
READ1,BC1,BT1,BG1,VA,BS,HX
READ1 ,FR,RC,FT,FC,FQ,TG
READ1 ,P1,P2,P3,Ph4,P5,P6
- READ1,P7,EE,CW,SNL,EC,SH
WQ=(DU~HC)* 1, 42*HC*SS* (BC1/BK) **2 , 0*WL
- W= SH *QO*SS*HS*0,453% (BT 1/BK)**2, 0*WL
D2=BG1**2.5%0.000061
D3=(0.0167*QQ*RPM)**1,65%0,000015147
IF(75-0.9)133,133,134
133 DL=TS**1,285%0,81
- GO TO 137
134 IF(TS~2.0)135,135,136
135 Dh=TS#*1,145%0,79



GO TO 137
136 DL=TS**0,79*%0,92
137 D7=80/GC
IF(D7-1.7)138,138,139
138 D5=D7**2,31*%0.3
GO TO thh
139 1F(D7-3.0) 140,140,141
140 D5=D7**2,0*0,35
GO TO 14k
141 1F(D7-5.0) 142,142,143
142 D5=D7%*1 ,4*0,625
GO TO 1kk _
143 D5=D7**0.965%1.38
1hh D6=IQ;O**(0.932*C1—1;606)
BA=3, 142%*D | *CL
WN=D 1*D2*D3*DL4*D5*D6*BA
IF(BN)210,211,210
210 AA=WO/(GC*CC)
VT=0
IF (AA) 148, 147, 148
148 IF (AA-.65) 145,145,146
145 VT=LO0G(10.0%AA)*(~0.242)+0,.59
GO TO 147
146 VT=0,327-(AA*0,266)
147 FS1=2,0*QN*PN*F
FS2=2,0%FS1 |
151 RM=RE*(T3+234.5)/254.5
153 AA=(FS1/RH)**0.5%DD*0.32
AB=(FS2/RM)**0,5%DD*0,32
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IF(AA-2.5) 160,160,161
160 V1=1,0-0,15*%AA+0,3*AA%AA
GO TO 162
161 Vi=pA
162 IF (AB-2.5) 163,163,164
163 V2=1,0-0,15*%AB+0,3*AB*AB
GO TO 165
164 V2=AB
165 IF(H-B) 167,166,167
166 vC=0.75/Vv1
GO TO 169
167 IF(DD) 166,168,166
168 VC=H/(3.0*B*V1)
169 VS=HD /WO+VT+VC
VG=TB/(CC*GC) | o
QI=1.0-(1.0/(((B0*0.5/GC)**2,0+1,0)**0.5))
QZ=B0/TS |
Q2=1,05*SIN(QZ*2,844)
IF(QZ2-0.37)170,170,171
170 Q3=0,46
GO TO 172 .
171 Q3=0.23*SIN(10.46%QZ-2,1)+0,23
172 Qu-sln(e.gss*TB/Ts-l.§7|)+1.p
Q5=SIN(12,566*TB/TS~1,571)+1.0
IF(H)173,173,174
173 AB=0,785*DD*DD
GO TO 175
174 AB=H*DD ] ,
175 W2=PX*BN*SB*RM* 1,246/ (AB*1000, )
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211
212

W3=(Q2/(2.0%VS+(VG/Qk)))**2.0*V1
W5=(Q3/(2.0%VS+(VG/Q5)) ) **2.0*V2
WD=(TS*BG1*QI*CC)**2, 0 W2 (W3+W5)
GO TO 212

WD=0
PUNCH1,P1,FNL,PG2,FG,FG2,FG3
PUNCH1,HZ,SC,YY,CM,CF,DF

PUNCH1, AD,FK,RG,PC,EW,DDR
PUNCH1,GE,S1,XL,XS,XA,XQ
PUNCH1,XB,X2,XD,XR,TT,W
PUNCH1,PN,F,RPH,DI,DU,CL
PUNCH1,SS,HC,QN,WL,BK, BO
PUNCH1,QQ,Ts,GC,C1,CC,D1
PUNCH1,WO0,HD,DD,H,B,BN
PUNCH1,SB,TB,RE, T3,HS,PX
PUNCH1,BC1,BT1,BG1,VA,BS,HX
PUNCH1,WT ,WQ,WN,WD,FR,RC
PUNCH1,FQ,TG,FC,FT,P1,P2
PUNCH1,P3,Pk4,P5,P6,P7,RM
PUNCH1,EE,CW,SNL,EC, AB

PAUSE

END
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PASS 9 SECSYN | | _

1 FORMAT(E11.5,E11.5,E11.5,E11.5,E11.5,E11,5)

3 FORMAT(9X F12.5,2X F12.5)

L FORMAT(9X F12.5/9X F12.5/)
D0999 K=1,8
READ1,R1,R2,R3,Rk4,R5,R6
PUNCH1,R1,R2,R3,Rk4,R5,R6

999 CONT I NUE
READ1,PI,FNL,PG2,FG,FG2,FG3
READ1,HZ,SC,YY,CM,CF,DF
READ1,AD,FK,RG,PC,EW,DDR
READ1,GE,SI,XL,XS, XA, XQ
READ1,XB,X2,XD,XR,TT W
READ1,PN,F,RPM,D1,DU,CL
READ1,SS,HC,QN, WL, BK, BO
READ1,QQ,TS,6GC,C1,CC,D1
READ1,W0,HD,DD,H,B, BN
READ1,SB,TB,RE,T3,HS, PX
READ1,BC1,BT1,BG1,VA,BS,HX
READ1 ,WT,WQ,WN,WD,FR,RC
READ1,FQ,TG,FC,FT,P1,P2
READ 1,P3,P4,P5,P6,P7,RM
READ 1,EE,CW,SNL,EC,AB
IF(BN)601,610,601
601 XM=(XD/(C1*CM) ) * (2, *FG+FG2+FG3) /FNL

RDB=((I00.*XR*PX*RM)/(F*SS))
RDB=RDB*( (SB/(BN*AB*PX) )+(.637*DDR/ (AD*PX*PX)))
ANN=RDB /XM
IF(H)606,607,606
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606

607
608

610

609
612

611
615

614

613
616

617
618

623

622

619

XDD=(20.*XR/BN)*(H/(3.*B)+WO/AD)+ 5.*XM/(6;*BN*BN)
GO TO 608

XDD=(20.*XR/BN)*(.62+WO/HD) + 5;*XM/(6.*BN*BN)
S1G= XDD/XM

AA=lt, S | G*S | G+ANN*ANN
XN-(XM*(h.*SIG+AA)/((I.+SIG)**2*4;+ANN*ANN))+XL
AA=3  *YY/ (4, *PN*QN)

AAT=AAXL,

IF(W) 609,610,609

X0=0,

GO TO 621

IF(SC-1.) 611,612,611

AKX=1,

GO TO 615

AKX=AAT-2,

IF(SC-1.)613,614,613

AKX1=1,

GO TO 618

VEC(YY/(PN*QN))~.667)616,617,617

AKX 1=AA+,25

GO TO 618

AKX 1=AA-, 25

IF (AKX)622,623,622

ABL=0,

GO TO 620

BBm=6,35%D |/ (PX*GE)

ABL=(AKX/(CF*CF))*.,07*BB

IF(BN)619,620,619

ABL=( (AKX*X2/AKX1)+ABL) / ( (AKX*X2/AKX1)*ABL)
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620 XO=(AKX/AKX1)*(ABL+PC)+ .2%EW
X0=X0+(1.667*(HX+2 .*HZ) / (PN*QN*CF *CF*DF *DF *BS ) )

621 TC= S1/(2.*FK)
TA=XN/(628,32*F*(PN*P | *P | *RG/VA) ) *1.E3
T5=XS*T¢/XA
|F(F-60,)624,625,624

625 Tu=,035
GO TO 626

624 Tu=.oosv

626 FSC=XA*(2.*FG+FG2+FG3) /100,
SCR=FNL/FSC
PRINT3,FK, XN,FR,X0,RC,TG,TC,FQ,TA,BG1,T5,BT1,Th,BC1,P1,FT,P2,FC
PRINT3,P3,FG,PL, FSC,P5,SCR
PRINTA4,P6,P7
PUNCH1,P1 ,FNL,PG2,FG,FG2,FG3
PUNCH1,HZ,SC,YY,CM,CF,DF
PUNCH1,AD,FK,RG,PC,EW,DDR
PUNCH1,GE,SI,XL,XS,XA, XQ
PUNCH1,XB,X2,XD,XR,TT,W
PUNCH1,PN,F,RPM,DI,DU,CL
PUNCH1,SS,HC,QN,WL,BK, BO
PUNCH1,QQ,TS,GC,C1,CC,D1
PUNCH1,WO0,HD,DD,H,B,BN
PUNCH1,SB,TB,RE,T3,HS,PX
PUNCH1,BC1,BT1,BG1,VA,BS,HX
PUNCH1,WT ,WQ,WN,WD,FR,RC
PUNCH1,FQ,TG,FC,FT,FSC,SCR
PUNCH1,P1,P2,P3,P4,P5,P6
PUNCH1,P7,EE,CW, SNL,EC
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PAUSE
END
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PASS 10 SECSYN
DIMENSION YB(4),EX(L),EDA(4),DX(4) _
1 FORMAT(E11.5,E11,5,E11.5,E11.5,E11.5,E11.5)

994 FORMAT (13)

824 READ1 ,TSK,PFHL,DBHL,GA,EP,ASK
READ1 ,BSP,BY2,BYL,BG2,ALCR, ANP
READ1 ,ASP,HNP,A2,A3,AYk, Y,

READ1 ,GlU,GP,AY2,YH,PT

READ1 ,AS,PSL,BNE,BNM,ALY,BNP
READ! ,BG3,AlINL,EFNL,CD,CP
READ1 ,ET,EB,RP,PF,SM,WF
READ1 ,RSL,CK,C,PT,RP,POL
READ1 ,PI,FNL,PG2,FG,FG2,FG3
READ1 ,HZ,SC,YY,CM,CF,DF
READ1 ,AD,FK,RG,PC,EW,DDR
READ1 ,GE,SI,XL,XS,XA,XQ
READ1 ,XB,X2,XD,XR,TT,W
READ1 ,PN,F,RPM,DI,DU,CL
READ1 ,SS,HC,QN,WL,BK,BO
READ1 ,QQ,TS,GC,C1,CC,D1
READ! ,WO,HD,DD,H,B,BN

READ1 ,SB,TB,RE,T3,HS,PX
READ! ,BC1,BT1,BG1,VA,BS,HX
READ1 ,WT,WQ,WN,WD,FR,RC
READT1 ,FQ,TG,FC,FT,FSC,SCR
READ1 ,P1,P2,P3,PL,P5,P6
READ1 ,P7,EE,CW,SNL,EC
AN=ATAN(SQRT (1,~PF*PF) /PF)
AX=S | N(AN)
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703

177

925

924
927

Y8(1)=1.
YB(2)=1.5
YB(3)=2,
Y8 (L) =POL
DO777 K=1 ,h
AE=ATAN( (AX+YB (K)*XB/100.) /PF)
EDA(K)=COS (AE-AN)+YB (K) *(XA/100,)*SIN(AE)
DX(K)=EDA(K)-(.93*YB(K)*XD/100.)*SIN(AE)
EX(K)=EP+P | *YB(K)*RP
AAXé(P1+P2+P3+Ph)*.OOI
P5=.001*P5
P6=,001*P6
P7=.001*P7
IF (BNE~BNM) 924, 925, 924
AA=PSL/3.
GO TO 927
AA=PSL/2,
PUNCH1,EDA(1) ,EDA(2) ,EDA(3),EDA(L)
PUNCH1,EX(1) ,EX(2) ,EX(3),EX(L4)
PUNCH1,DX(1),DX(2),DX(3),DX(4)
PUNCH1,POL,FG,FT,FC,PF,GE
PUNCH1,GA,TG,EP,CP,SS,SM
PUNCH1,QQ,HS,PX,CK,ASP, AA
PUNCH1, ANP,HNP , ASK,RSL,GP ,AY2
PUNCH1,YH,A2,A3,Gk,AY4L, ALY
PUNCH1,PT,FR,AS,P5,P6,P7
PUNCH1, AAX,GC
IF(SNL) 928,929,928

929 KA=b6
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GO TO 930
928 KA=13
930 PUNCHI94,KA
PUNCH1,PFHL,DBHL,BSP,BY2,BYk, SNL
PUNCH1,BG2,SC,BNP,BG3, Al NL, EFNL
PUNCH1,CD,ET,EB,WF,C,PI
PUNCH1,FNL,FK,RG, XA, XQ, XD
PUNCH1,PN, BO,RE,T3,WT,WQ
PUNCH1,WN,WD,RP,RC,FSC, SCR
IF(SNL)931,932,931
931 PUNCH1,GE,SS,SM,QQ,HS, PX
PUNCH1,ASP, ANP ,HNP ,GP, AY2, YH
PUNCH1,A2,A3,Gk4, AY4, ALY, PT
PUNCH1,FR,AS,P5,P6,P7,GA
PUNCH1,ALCR, Y4 ,RPM,HC, AAX, GC
PUNCH1,EE,CW,SNL,EC,BNE, BNM
PUNCH1,P1,P2,P3,Pk,CP,PSL
932 PAUSE
END
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888

994

823

824

995

PASS 11 SECSYN
DIMENSION A1(120),EDA(L),EX(4),DX(4),BNPL(L),BSPL(4),BY2L(4)
DIMENSION BYLL(L4),BG2L(4),BG3L(4),FFL(L4),AIFL(L),EPFL(4),CDD (k)
DIMENSION FGL(k4) _ |
FORMAT(E11,5,E11.5,E11.5,E11.5,E11.5,E11.5)
FORMAT (F10,0,F10.0,F10,0,F10,0,F10,0,F10,0)
FORMAT (13)
K=1
READ88B , Al (K), Al (K+1),Al (K+2),A1 (K+3),Al (K+4) ,Al (K+5)
K=K+6
IF (K-119)823,824,824
READ1 ,EDA(1),EDA(2),EDA(3),EDA(4)
READT LEX(1),EX(2),EX(3),EX(L4)
READ1 ,DX(1),DX(2),DX(3),DX(4)
READ1 ,POL,FG,FT,FC,PF,GE
READ1 ,GA,TG,EP,CP,SS,SM
READ1 ,QQ,HS,PX,CK,ASP,AA
READ1 ,ANP,HNP,ASK,RSL,GP,AY2
READ1 ,YH,A2,A3,G4,AYL ALY
READ1 ,PT,FR,AS,P5,P6,P7
READ1 ,AAX,GC
READ 99k,KA
DO 995K=1,KA
READ1,ED,ENL,FTL,FCL,X,PTT
PUNCH1,ED,ENL,FTL,FCL,X,PTT
LOAD=2
JA=0
D0996 J=1,4
ED=EDA(J)
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ENL=EX(J)
BB=ED*FG
FTL=FT*(1,+PF)
FCL=FC
PL7L=P7 *(BB+FTL+FCL)
BB=BB+(PL7L*GE) /(.003 19*GA)
PLL=TG*ENL/EP
PTL1=PLL+PL7L/CP
X =PTL1/(SS*S14*QQ)
NA=1
K=1
GO 7O 802
910 FTL=AT*HS*(1,.+PF)
PL7L=P7 *(BR4FTL+FCL)
PTL=PLL+PL7L/CP
FGL (J)=BB+(PL7L*GE) /(GA*.00319)
PTT=(2,*(FGL(J)+FTL+FCL) ) *AAX
FQ=PTL*CP/PX
IF(PF-.95)921,921,922
922 FQLm=CK*FQ
GO TO 923
921 FQL=FQ*DX(J)
923 PSPL=FQL/2.+PTT/(2.*PX)
X=PSPL/ASP
BSPL (J)=X
NA=31
Km2
GO TO 802
911 FSPL=AA*AT
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912

913

Ik

PNPL=FQL+PTT/PX
X=PNPL /ANP
K=3
NA=6 1
GO 7O 802
FNPL=AT*HNP
BB=2.*(FGL(J)+FTL+FCL)
P6L=P6* (FSPL+FNPL+BB)
PSK=PSPL*PX/2,4P6L/2,
BSK=PSK/ASK
NA=31
K=l
X=BSK
GO TO 802
FSK=RSL*AT
BG2L (J)=PSK/A2
FG2L=BG2L(J)*GP/.00319
PLS=p5* (FNPL+BB+FSPL+FG2L)
PY2=PSK+PL5/2,
X=PY2/AY2
BY2L (J)=X
K=5
NA=91
GO TO 802
FY2L=AT*YH/3.
BG3L(J)=PY2/A3
FG3L=BG3L(J)*GkL/.00319
X=PY2/AYL
BY4L (J)=X
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NA=6 1
K=b
GO TO 802
915 FYLL=ALY*AT/2,
X=2,%*PY2/ (L.*ANP)
BNPL (J)=X
NA=6 1
K=7
GO TO 802
916 FNPL=HNP*AT
FFL(J)=BB4F SPL+F NPL+F SK+FG2L+FY2L+FG3L+FYLL
AIFL(J)=FFL(J)/PT
EPFL(J)=AIFL(J)*FR
996 CDD(J)=AIFL(J)/AS
837 JA=JA/7
PUNCHI94, JA
IF(JA) 970,971,970
970 DO 997 K=1,JA
PUNCH1,BNPL(K),BSPL(K) ,BY2L(K),BYLL(K),BG2L(K),BG3L(K)
997 PUNCH1,FFL(K),AIFL(K),EPFL(K),CDD(K),FGL(K)
971 PUNCH1,POL,FG,PF,EP,GE,FR
PUNCH1,PT,GC
PAUSE
802 IF(AlI(NA)-X)830,831,831
831 NA=NA+3
835 IF(AI(NA)-X)833,834,834
833 NA=NA+2
GO TO 835
834 A=Al (NA)

LA~78



BB1=Al (NA-2)
DC=Al (NA+1)
D=Al (NA-1)
XX=(A-BB1) /(. 4343*(LOG(DC)~LOG(D+.,0001)))
Y=A-XX*,43L43*L0G(DC)
AT=EXP(2,306*(X~Y) /XX)
GO TO (838,839),L0AD
839 JA=JA+1
GO TO (910,911,912,913,914,915,916) ,K
830 GO TO (836,837),L0AD
END
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c

PASS 12 SECSYN
DIMENS I ON BNPL(A),BSPL(#),BYZL(A),BvuL(h),BGZL(u),BcsL(u),FFL(A)
DIMENSION AIFL(4),EPFL(4),CDD(4),FGL(L), STTL(4),WDL (L)
DIMENSION SCUL(u),EDDL(A),WNL(A),FCUL(&),TOTL(&),PEFF(A),Ya(u)
961 FORMAT(F11,3,8x F11.3,F11,3,F11,.3,F11.3)
1 FORMAT(EII.S,EII.S,EII.S,EII.S.EII.S,EII.S)
994 FORMAT (13)
DO 950 K=1,4
BSPL(K)=0
BNPL(K)=0
BY2L(K)=0
BYLL(K)=0
BG2L (K)=0
BG3L(K)=0
FFL(K)=0
COD(K)=0
AIFL(K)=0
EPFL(K)=0
FGL(K)=0
STTL(K)=0
WDL (K)=0
SCUL(K)=0
EDDL (K)=0
WNL (K)=0
FCUL(K)=0
TOTL(K)=0
950 PEFF (K)=0
READ1,PFHL,DBHL,BSP,BY2,BYk4, SNL
READ1,BG2,SC,BNP,BG3, Al NL,EPNL
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READ1,CD,ET,EB,WF,C,P!
READ1,FNL,FK,RG,XA,XQ, XD
READ1,PN,BO,RE,T3,WT,WQ
READ1,WN,WD,RP,RC,FSC,SCR
IF(SNL) 993,993,992
992 DO 991 L=1,7
READ1 ,POL,FG,PF,EP,GE,FR
991 PUNCH1,POL,FG,PF,EP,GE,FR
993 READI9, JA
IF(JA) 91,942, 941
941 DO 943 Km=1,JA
READ1,BNPL (K) ,BSPL(K),BY2L(K),BYLL(K),BG2L(K),BG3L (K)
943 READ1,FFL(K),AIFL(K),EPFL(K),CDD(K),FGL(K)
942 READ1,POL,FG,PF,EP,GE,FR
READ1,PT,GC
ABX=0
YB(1)=1.
YB(2)=1.5
YB(3)=2,
YB(4)=POL
973 BX=PFHL+DBHL
AXX=BO/GC
IF (AXX=1.) 965,965, 964
965 AKSC=2.6
GO TO 957
964 IF (AXX-3.75)955, 955,956
955 AKSC=10,%*, 178/ ((AXX~1,)**,33L4)
GO T0957 o
956 AKSC=10,%%*,11/((AXX~1,)**_ 174)
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957 FEL=mAINL*AINL*FK*2,
TL=WF +WQ+WT +WD+WN+FEL
IF(POL) 966,967,966

967 IF(JA-Ls ) 966,968, 966

968 JA=JA-1

966 DO 951 Ke=1,JA
FCUL(K)=2,*(AIFL(K)*¥*2)*FR
AXX=( . 4*XA/100,)*YB(K)
IF(AXX-1,) 952,953,953

952 AXXwAXX**1,8
GO TO 954

953 AXXmAXXH*2 ’

954 STTL(K)=(2,*AXX+1,)*WT _
AXX =  ((AKSC*PI*YB(K)*SC)/(C*FGL(K)))**2+1,
WNL (K) =AXX*WN
WDL (K) =AXX*WD
SCUL (K)=PN*P | *P | *YB (K) *RP
EDDL(K)=(((ET+EB)/2,)~1.)*SCUL (K)
TOTL(K)=SCUL (K)+WF+STTL (K) +WQ+WNL (K)+WDL (K)+EDDL (K)+F CUL (K) +BX
PEF=3 ,*EP*P | *YB (K) *PF

951 PEFF(K)=PEF*100./(PEF+TOTL(K))
IF(POL) 958, 959, 958

958 PRINT9I61,BNP,BNPL(1),BNPL(2),BNPL(3),BNPL (4)
PRINT961,8SP,BSPL(1),BSPL(2),BSPL(3),BSPL(4)
PRINT961,BY2,BY2L(1),BY2L(2),BY2L(3),BY2L(4)
PRINT961,8YL,BYLL(1),BY4L(2),BY4L(3),BYLL(4)
PRINT961,BG3,BG3L(1),BG3L(2),BG3L(3),BG3L (4)
PRINT96I,BGZ,BGZL(I),BGZL(Z),BGZL(3),BGZL(M)
PRINT961,FNL,FFL(1),FFL(2),FFL(3),FFL(L)
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959

PRINT961,AINL,AIFL(1),AIFL(2),AIFL(3),AIFL(L)
PRINT961,CD,CDD(1),CDD(2),CDD(3),C0D(4)
PRINT961,EPNL,EPFL(1) ,EPFL(2),EPFL(3),EPFL (L)
PRINT961,WQ,WQ,WQ,WQ,WQ
PRINT961,WT,STTL(1),STTL(2),STTL(3),STTL(L)
PRINT961,WD,WOL (1) ,WDL(2),WDL(3),WDL (L)
PRINT961,ABX,SCUL(1),SCUL(2),SCUL(3),SCUL (k)
PRINT961,ABX,EDDL(1),EDDL(2),EDDL(3),EDDL (&)
PRINT961,WN,WNL (1) ,WNL(2) ,WNL(3),WNL (k)
PRINT961,FEL,FCUL(1),FCUL(2),FCUL(3),FCUL(k)
PRINT961,WF ,WF ,WF ,WF ,WF
PRINT961,TL,TOTL(1),TOTL(2),TOTL(3),TOTL(4)
PRINT961,ABX,PEFF(1),PEFF(2),PEFF(3),PEFF (L)
PAUSE
PRINT961,BNP,BNPL(1),BNPL(2),BNPL(3)
PRINT961,BSP,BSPL(1),BSPL(2),BSPL(3)
PRINT961,BY2,BY2L(1),BY2L(2),BY2L(3)
PRINT961,BYL,BYLL(1),BYLL(2),BYLL(3)
PRINT961,BG3,BG3L(1),BG3L(2),8G3L(3)
PRINT961,BG2,BG2L(1),BG2L(2),BG2L(3)
PRINT961,FNL,FFL(1),FFL(2),FFL(3)
PRINT961,AINL,AIFL(1),AIFL(2),AIFL(3)
PRINT961,CD,CDD(1),CDD(2),CDD(3)
PRINT961,EPNL,EPFL(1),EPFL(2),EPFL(3)
PRINT961,WQ,WQ,WQ,WQ
PRINT961,WT,STTL(1),STTL(2),STTL(3)
PRINT961,WD,WDL (1) ,WDL(2),WDL(3)
PRINT961,ABX,SCUL(1),SCUL(2),SCUL(3)
PRINT961,ABX,EDDL(1),EDDL(2),EDDL(3)
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PRINT961,WN,WNL (1) ,WNL(2),WNL(3)
PRINT961,FEL,FCUL(1),FCUL(2),FCUL(3)
PRINT961,WF ,WF ,WF ,WF
PRINT961,TL,TOTL(1),TOTL(2),TOTL(3)
PRINT961,ABX,PEFF(1),PEFF (2),PEFF(3)
PAUSE

END
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PASS 13 SECSYN

DIMENSION Al (120) | '
979 FORMAT(Fiz,s,rtz,s,rlz,s,rlz,s.r12,5,F12;5//)
977 FORMAT(F12.5,F12.5,F12.5,F12.5,F12.5,F12,5)
888 FORMAT(F10.0,F10.0,F10.0,F10.0,F10.0,F10,0)

1 FORMAT(EII.S,EII.5,EII.5,EII.5,El1.S,El1;5)

K=1
823 READ88BB,Al (K),Al (K+1),Al (K+2),Al1 (K+3),Al (K+k), Al (K+5)

K=K-+6

IF (K-119)823,824,82L4
824 READ1 ,GE,SS,SM,QQ,HS,PX

READ1 ,ASP,ANP,HNP,GP,AY2,YH

READ1 ,A2,A3,Gh,AY4,ALY,PT

READ1 ,FR,AS,P5,P6,P7,GA

READT ,ALCR,Y4,RPM,HC,AAX,GC

READ1 ,EE,CW,SNL,EC,BNE,BNM

READ1 ,P1,P2,P3,PhL,CP,PSL

LOAD =1

YA=.8

P5=1000.*P5

P6=1000,*P6

P7=1000,*P7

DO 899 L=1,9

BX=YA*EE

YA=YA+.1

TGm=6 ,E6*BX/ (CW*EC*RPM)

BTT=TG/(SS*SM*QQ)

FQ=TG*CP/PX

BC=FQ/(2.*HC*SS)
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801

803

804

an
810

812

BG=TG/GA

PL71=.01*TG

TTP=TG+PL71

X=TTP/TG

BT 1=X*BTT

Z=FQ/PX

PP1=X*FQ

BC1=(PP1/FQ)*BC

BG1=BG*X

FG=(BG1*GE) /.00319

NA=1

K=1

X=BT1

GO TO 802

FT=AT*HS

NA=1

K=2

X=BC1

GO TO 802

FC=AT*ALCR |
PL7=(FT+FG+FC)*P7*.001
IF(1,1*PL71-PL7)810,811,811
IF(.9%PL71~PL7)812,812,810
PL7 1=PL7

GO TO 801
Z1m(,002%(FG+FC+FT) )*(P14+P2+P3+PL)
FQ=PP1

I=FQ/PX

Y=L1/PX+FQ



805

806
820

821
822

807

816

BNP=Y/ANP
BSP=Y/(2,*ASP)

NA=6 1

K=3

X=BNP

GO TO 802

FNP=HNP*AT

NA=31

K=l

X=BSP

GO TO 802

IF (BNE-BNM)820,821,820
AXX=PSL/2.

GO TO 822

AXX=PSL/3.

FSP=AXX*AT ]
PG2=(FQ*PX+Z 1+PL7) /k,
BG2=PG2/A2
FG2=BG2*GP/.00319
BYL=PG2/AYL

K=5

NA=6 1

X=BYL

GO TO 802

FYL=AT*YL

22=2 ,%(FG+FC+FT)
13=12+FSP+FG2
PL5=(Z3+FNP)*P5% 001
BNP=( ((Z1+PL7+PL5) /PX)+FQ) /ANP
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K=6
NA=6 1
X=BNP
GO TO 802
808 FNP=HNP*AT _
PL51=(Z3+FNP)*P5%,001
IF(1,1*PL5~PL51)813,814,814
814 IF(,9*PL5~PL51)815,815,813
813 PLS=PL51
GO TO 816 _
815 BG3=(FQ*PX+(Z14PL7+PL5)) /(L. *A3)
FG3=BG3*G4/.00319 )
PL6=(Z2+F SP+FNP+F Y44FG3) *P6*, 001
BG2m=(FQ*PX+Z 14+PL7+PL6) / (4. *A2)
FG2=BG2*GP/.00319 ]
BY2=(FQ*PX+Z 14PL7+PL5) /(4. *AY2)
X=BY2
K=7
NA=91
GO TO 802
809 FY2=YH*AT/3,
FNL=Z 2+F NP+F SP+FG2+F Y24F G3+F Y4
PRINT977,BX,BG1,BG2,BG3,BC1,BT1
899 PRINT979,BY2,BSP,BNP,BYL,FQ,FNL
PAUSE
802 IF(AI(NA)-X)830,831,831
831 NA=NA+3
835 IF(AI(NA)-X)833,834,834
833 NA=NA+2
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834

838
830
836
850

GO TO 835

A=Al (NA)

BB1=Al (HA=2)

DC=Al (NA+1)

D=A! (NA-1)

XX=(A-BB1) /(. 4343*(LOG(DC)-LOG(D+.0001)) )

Y=A=-XX*,4343*L0G(DC)
AT=EXP(2.306%(X=Y)/XX)

GO TO (838,839),L0AD

GO TO (803,804,805,806,807,808,809),K

GO TO (836,837),L0AD

PRINT 850,

FORMAT (17HMACHINE SATURATED)

PAUSE

END
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