SURGE ANALYSIS                                october 15 , 2006
Currents i1 and i2 will be found by solving finite difference equations.
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Let the initial conditions be   q1(0)= +c1 *5E5 = +1.0 coul      ,  q2(0)=0
i1(0)=0,         i2(0)=0   .

The LHS gives  the equation

L1* di1/dt  + (R1+R2)* i1 –R2*i2  = q1/C1                     (1)

Converting it to a  finite difference gives 

i1(n)  = i1(n-1) + (∆t/L)* {-(R1+R2)* i1(n-1) –R2*i2(n-1) 

                                                                                    +q1(n-1)/C1 }    (2)   
The RHS mesh gives    
R2i2 –R2*i1    +q2/C2 =0                                   .             (3)

Or as a finite difference

i2(n)   = i1(n) – q2(n-1) /(R2*C2)                                      (4)

Notice that in  (4)   i1(n) has been calculated in eq (2).

The equations for the charges are

q1(n) = q1(n-1) -  (∆t) * i1(n)                                               (5)

Notice the minus sign , q1 starts diminishing ,i(0) is positive , i.e. in the direction assumed in the drawing.

and

q2(n) = q2(n-1)  + (∆t) * i2(n)                                               (6)

Equations (2) (4) ( 5) & (6) constitute a solution of the problem.
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c surge prob 9 oct 2006 resuelto por dif finitas

c  the i0 , i1  represent values of the current on the LHS mesh

c  the amp0,amp1 are values of the current on the RHS mesh

      real L ,i0,i1

      data c1,c2,r1,r2,v0/2.E-6,.5E-6,10.,100.,5.E5/

      a1(i0,amp0,q1cero)=-(r1+r2)*i0+r2*amp0+q1cero/c1

      L=(r1+r2)*(r1+r2)*c1

      print*,'L=',L

      t1=(R1+r2)*c1

      t2=r2*c2

      t3=r1*c2

      t4=L/(r1+r2)

      tscale=amin1(t1,t2,t3,t4)

c ADJUST FINAL TIME ACCORDING TO THE GRAPH YOU WANT TO PLOT  COMPARE

c  TFINAL  with t1,t2,t3

c      tfinal=8.*amax1(t1,t2,t3,t4)

      tfinal=1.5E-3

      dt=tscale/100.

      nstep=int(tfinal/dt)

      i0=0.

      amp0=0.

      q1cero=c1*v0

      q2cero=0.

      print 110,dt,t1,t2,t3,t4,nstep

      print*,'  '

      kp=int(float(nstep)/80.)

      kount=kp

      print 100,0., i0, amp0

      do 10 i=1,nstep

      t=dt*float(i)

      i1=i0+(dt/L)*a1(i0,amp0,q1cero)

c      q2uno=q2cero+ dt*(i1-q2cero/(r2*c2) )

      amp1=i1-q2cero/(r2*c2)

      q2uno=q2cero+dt*amp1

      q1uno=q1cero-dt*i1

      if(i.eq.kount)then

      print 100 ,t, i1, amp1

      kount=kount+kp

      endif

      i0=i1

      q1cero=q1uno

      q2cero=q2uno

      amp0=amp1

10    continue

100   format(1x,'t,i(left),i(right)=',3(3x,e10.3))

110   format(1x,'dt,t1,t2,t3,t4,nstep=',5(2x,e10.3),1x,I6)

      stop

      end

