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APPENDIX A
THE PCN INTERFACE

it}; .Sl.art. - Pip>er & Channel Network

This program analyses n-nodes network of single liquid 3 |
@8 phase at steady state condition where nodes connected by &
pipeline segments, pumps, or channels. For The solutions of
8l pipes and pumps part, the simultaneous nonlinear equations [

Click to
Figure A.2

Click to
Figure A7

Figure Al -Start-



4

;,‘,, Enlér initial data - Pi[;e & Cﬁzanr;él Nelwork

EENNERN

Click to
Figure A.3

Figure A2 -Enter initial data-

7% Input data for pipe - Pipe & Channel Network

i {* g . 2 =1 ;
o = 0.00085___|

Conion

" Clickto
Figure A.4

Figure A3 -Input pipe data-
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7% Input data for pump - Pipe & Channel Network

12 [S23 | 1566 A0 00752 |

Click to
Figure A.5
Figure A4 -Input pump data-
E',’,‘Input da(a for channel - Pipcv & Chah;lel Network
Click to
Figure A.6

Figure A5 -Input channel data-
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"% Input data for each node - Pipe & Channel Network

Click to
Figure A7

|2, Input data for each node - Pipe & Channel Network

Figure A.6 -Input node data-



Click to
Figure A.8

Click to
Figure A.9

Click to
Figure A. 10

"1. Check Adat; ]

Figure A.7 -Check data-

Click to
Figure A.l 1

Click to
Figure A.l 1

4



"3, Pipe Data

1
2
3
3
4
5
6
6
7
7
8
9
n
12

Vo~NO DO swN e

Click to

Calculated
Calculated
Calculated
Calculated
Calculated
Calculated
Calculated
Calculated
Calculated
Calculated
Calculated
Calculated
Calculated
Calculated

Figure A7

Figure A8 -Check pipe data-

hoomoooonoooooonon oSl
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{ "% Channel [,)":l"

il

2

3
4
5
6

7
8

3
10

CONDDU D e > W

DODONDND NS

Click to
Figure A.7

Figure A9 -Check channel data-

3 NodeData

r"cnwmma-um—-' |
| 1

0.00
0.00
0.00
0.00

0.00
0.00
0.00

Click to
Figure A.7

Figure A.10 -Check node data-
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Click to
Figure A. 12

Click to
Figure A. 13

Click to
Figure A. 14

Click to
Figure A. 15

Click to
Figure A. 7

FigureA.il -Edit data menu-



Edit Initial Data

CwEe-1 )
14)||[iT; - P ar - Fefewjit?
IS A - S«
AT 0 S nefan
lt?

e

1
o5 !

Click to
Figure A.l

Figure A.12 -Edit initial data-

Click to
next data

Gl Click t
Click to .
previous data Figure ALl

Figure A.13 -Check pipe data-

ol



{ w Edit Channel Data

A E O O O Click to
next data
F_CIickAtoIl
Click 10 QurE A
previous data
Figure A.14 -Edit channel data-
Click to
next data
|:_ClickAtoll
qure A.
Clickto ’
previous data

Figure A.15 -Edit node data-

52



Click to
start calculation

73 Calculate

When the progress bar is completed,
Figure A.17 will be shown.

Figure A.16 -Calculate-



Click to
Figure A.18

3 Result - Pipe & Channel Network

; g {RtioE I ate
! f‘

Click to
Figure A.7 _
Click to
Figure A.l'1

Click to
Figure A.2

o4

Click to
Figure A. 19

Click to
exit program

Figure A.L7 -View result ( Initial data)-



Click to
Figure A.17

3. Result - Pipe & Channel Network

Cleko_
[qure A.
! Click to

Figure A.l'1

43969.575

5

Click to
Figure A.19

43968.918
2804.056
41165.093
2804.084
38741.755
25825.041
12917.086
14583.010
11041.942

STwoNOOJoOsewN

1
2
3
3
4
5
6
6
7
7

Click to

Figure A.2 Click to
exit program

Figure A.18 -View result (pipe and pump results)-



Click to
Figure A.17

% Result - Pipe & Channel Network

4
5
6
7
8
7
9
8
9
10

I:_Click /tf7
igure A.
; Click to

Figure A.l'1

2999.915
2530.674
469.241
540.628
990.047
3270.691
7198.550
2811.318
5801.365
2939.915
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Click to
Figure A. 18

Click to

Figure A.2 Click to
exit program

Figure A.19 -View result (Channel results)-



APPENDIX B
SOURCE CODE FOR CALCULATION MODULE

Dim Beta As Double, Delta As Double, Dens As Double

Dim Pi As Double, pj As Double,  As Double .

Dim X As Double, Y As Double, Converge As Double, Viscos As Double
Dim Aijchk As Double, tempA As Doublé, tempB As Double, ED As Double
Dim Ri] As Double, Pii As Double, Factor As Double, Pivot As Double
Dim TB As Double, LL As Double

Dim AbslJ As Integer, Counter As Integer, FR As Integer

Dim | As Integer, [l As Integer, lter As Integer,ITmax As Integer
Dim J As Integer, JJ As Integer, MAsInteger, TmAs Integer

Dim JL As Integer, JH As Integer, NplAs Inte?er,Nband s Integer
Dim ILR As Integer,  IrowK As Inteqer, K As Integer, KstAs Integer
Dim ID As Integer, ini_byte As Integer, dat byte As Integer

IIJlr? at_byte As Integer, curpos As Integer, N As Integer, Npipe As
nteger

IIJint1 pump As Integer, NC As Integer, Nchnnl As Integer, wid As
nteger

Dim Typed As Boolean

Dim TypeC3 As Boolean

Dim Inidat As Inidat

Dim IniByte As IniByte

Dim NodeDatO As NodeDat

Dim PipeDatO As PipeDat

Dim PumpdatQ As Pumpdat

Dim Chnnldat() As Chnnldat

Dim PressDatO As PressDat

Dim FIowDatB) As FlowDat

Dim ChannelDatO_As ChannelDat

Dim FFDat() As FFDat

Private Sub Commandl _Click()

Open App.Path & "\" & Keep.Textl.Text For Binary As #1
Open App.Path & "\Press.dat™ For Binary As #2

Open App.Path & "\Flow.dat" For Binary As #3

Open App.Path & "\FF.dat" For Binary As #

Open App.Path & "\OpenFlow.dat" For” Binary As #5

" Read the initial data
Get #1, 1 Inidat
Get #1, 29, IniByte

1 Read the pipe data = .
ini_byte = IniByte.iniPipe ,
ReDim" PipeDat(Inidat.Npi) As PipeDat
dat b}/te = L_en(Plp.eDatfl)
at_BYe = IniByte.iniPipe
For 1 = 1 To Inidat.Npi o
at_byte = dat byte * [gl - 1) +ini_byte
\ tGeT 1, at_byfe, PipeDat(l)
ex

Read the pump coefficient data



If Inidat. Npm > 0 Then
ini_byte InlByte IniPump
ReDim Pumpda( nldat Npm) As Pumpdat
dat bYE = L n( um dat(1))
at_bY Byte |n|Pump
For -lTo nlatNP o
at_byte = dat byte * +ini_byte
Nex GeT I, at byTe Pumpdat()
ext
End If
" Read the Channel data
If Inidat.Nch > 0 Then
ini_byte = IniByte.inichnnl
ReDim" Chnnldat([nidat. Nchﬁ As Chnnldat

dat bYG = Len Chnnldat(1))
Ye = IniByte.inichnn
:lT IMidat.Nch
at xe:d t byte *(I - 1) +inijoyte
G , at . Chnnldat(l
Next
End If

" Read the node data
ini_byte = IniByte.iniNode
ReDim NodeDat(Inldat Nz As NodeDat
dat b}/ e = Len(NodeDat(1))

at EY IniByte.iniNode
1 To Inidat.N o
at %te = dat_byte * BI +ini_byte
Get #1 at_byTe Node atI
Next |
" Start to calculate
N = Inidat.N
Viscos = Inidat.Vis
Dens = Inidat.Dens
Npipe = Inidat. Np|
NRump = Inidat.Npm
Nchnnl = Inidat.Nch
ITmax = Inidat.Imax
NC = Npipe + Npump + Nchnnl

ReDim FlowDat(NC) As FlowDat
ReDim ChannelDat(NC) As ChannelDat
ReDim FFDat(Npipe) As FFDat

ReDim C(N, N) As Integer, FRI e) As Integer,
j(Np)Ipe As I%teger pl\PC} ;

ReDim PressDat(Né As PressDat

As Integer, Irow(N) As Intege

Jhigh(N) As Inte%er & As Integer, Jlow(N) As Integer,
er,

NDow hnﬁN) As In N}) As Inte er,
TypeFF( As In eger, TOpen(N) As Integer

ReDim AfN N} As Double, AF(N) As Double Al ha&\l N) As Double,
B(N, N) As Double, DsN N) As Doubl e

Dp(N) As Double, DPP(Nj As Double, e(N ouble,

As Double,
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FIN+ 1, N+ 1) As Double, FF(N, N) As Double,

floww(N) As Double, FRij(N **N)' As Double, L(N, N) As Double,
Otype(N, N) As Double, P(N) As Double, Q(N_ N} As Double,
QuFN * N)" As Double, Sigma(N) As Double, Tch(N, N) As Double,

V(N) As Double, Wech(N,

ReDim Re(N, N) As Double,

1 Set aII parameter as z.ero

For

e e e g IIZCD

O OO OO OO

oOwrX—

——

[Py Y Y Y Y B

ODOOODODODODODDOD

>
= T
=1
D T
—

Next J
Next |

1 Prepare pipe coefficient and set

For Counter = 1 To Npi

P
Counter).Roueh
FF(

Next

' PrePare pump coefficient and set

IT Npump > 0 Then

For Counter = 1 To Npump
A(Pumpdat(Counter) Ni,

(Counter).A

éPumpdat(Counter) Ni,

c(Pumpdat(Counter).Ni,
Next
End If

(Counter)

N) As Double,
Fij(N, N) As Double,

(PlpeDat(Counpter).Nl,
] (PipeDat(Counter).N
E F(PipeDat(Counter).N

(

PipeDat(Counter).

)
)
ipeDat(Counter).
)
(PipeDat(Counter).Ni,

Z(N) As Double
Qin(N) As Double

connection matrix of pipe(c = 1)

PipeDat(Counter) .Nj) = PipeDat
I, PipeDat(Counter).Nj) = PipeDat
I, PipeDat(Counter).Nj) = PipeDat
Ni, PipeDat(Counter).Nj) = PipeDat
Ni, PipeDat(Counter).Nj) = PipeDat

PipeDat(Counter).Nj) =1

connection matrix of pump (¢ = 2)

Pumpdat(Counter).Nj) = Pumpdat
Pumpdat(Counter).Nj) = Pumpdat
Pumpdat(Counter).Nj) = 2
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' PrePare channel data
Nchnnl > 0 Then
'( To Nchnnl

For Counter 1
Counter). Chnnldat

c(ChnnIdat gCounterg 3 - 3
(CounteV\r/)Ch(Chnnlda (Counter), N| Chnnldat (Counter = Chnnldat
(Counter) LéChnnIdat(Counter) I, Chnnldat (Counter) *Nj) = Chnnldat
(CountFr FéFChnnIdat(Counter).Ni, Chnnldat (Counter) *Nj) = Chnnldat
(© tD p[gChnnIdat(Counter).Ni Chnnldat (Counter) INj) = Chnnldat

ounter)
Teh ChnnIdat(Counter) Chnnldat (Counter) *Nj) = Chnnldat
(Counter).Tch
Next
End If

" Prepare Node data
For Counter = 1 To N
?NodeDatéCounter).NNo NodeDatéCounter).z

NodeDat(Counter).NNo) = NodeDat(Counter).p
NodeDat(Counteér). Type <> 0 Then

t(fNodeDat(Counter). No) = NodeDat(Counter). Type

IT NodeDat(Counter).Type = 2 Or NodeDat(Couriter). Type =

3 Then
If NodeDat(Counter).Dir = 1 Then
FNodeDat( ounter).NNo) = NodeDaHCounter ). Flow
E V(NodeDat(Counter).NN odeDat

(Counter).Flow

Next

1 Compute constant conversion unit from the flow rate (British Unit)
Beta = Dens |/ 144

Factor = 32 * 12 A5/ (Pii A2 * 144 * 32.2 * (7.48 * 60) A 2)

Compute constant conversion unit from the flow rate (SI)
Beta = 9.81 * Dens / (1.01325 * 10 A D)
1 Pii = 3.14159265 .
" Factor =32 * 10 A15 [/ (Pii A2 * (3600) A2 * 1.01325 * 10 A

Co,r\lnpute Bandwidth



' Set lower and Uﬂper limit of each column
For | =

If 1> 1 - Nband Then
Else: JIow(I) - Nband
| f N < I + Nband Then
Elae J%|gh N | + Nband

= 3 Then C(J, 1) = C(l, J)
I, J) =1 0r C(l, =2 Then Typed
f } =3 Then TypeES = True P

ed Then
yp TOpen(l)

If TypeC3 Then
TOpen(l) = 2

End If
If Typed And TypeC3 Then
End ﬁ? TOpm%% =1

Next J
Next |

I kkkkkkkk*k Stal’t the |teratI0n kkkkkkkkkkk
For Iter = 1 To ITmax

* Set all element of F(i,j) =10
Npl = N+ 1
For 1 =1 ToN
For J = 1 To Ngl
F

Next
Next |

" Set lower and u&per limit of each row
For | =

I ( Q1)

True
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JL = Jlow(l)
JJH = Jhigh(1)
ChecklnF type 0f node
If t(I) <> 1 Then
F(I, Npl) = -v (I)
For J = JL To JH
y JIF>C:$JThE)n 1 Th
, = en . _
”_tQ(J) =-3P1(Ih)en+ Beta * (Z(J) - Z(1))
1) =1
E{II ﬂ}n 2 0() * Abs(v(l)) * Alpha(d, 1) * EF
J, 1) +Y ‘) P Prat -
SeIf Y <> 0 Then
[f Y <0 Then
FEQL ) ) F(I, J) =05 *Sqr(-1 / (Alpha(J, 1) *
- F(L, 1) = F(I, 1) - 0.5 * Sqr(-1 |
(Alphatd, 1) = F.FU. ) *F\((R) Npl) = F(I, Npl) + Sqr(-Y | (Alpha(J
) * F_FQJ, 1)) 1l ’ | |
F RO D) ) I, J) =05 *Sqr(l / (Alpha(J, 1) *
- (I, ) =F(, 1) - 0.5 *Sqr(l / (Alpha
J, ) *FFJ, D) *V) 2
F(I/ Npl) = F(I, Npl) - Sqr(Y / (Alpha(J,
) * F_FJ, 1)) =
End If
End If
Elself %J 1) = 2 Then
(J) P(I) +A(QJ, 1) +Beta * (Z() - Z(1))
If >0 Then
" J)l cﬂ'&slhgnr(u B(J, I) *
F{l’, |3:F'(|, ?) -0.5i gq’r(l | (E??J, ) *
)) F(I, Npl)=F(I, Npl) -Sqr( / B{, 1)
dIEpg(If Npl)=F(l, Npl) -Sqr(A(J, ) / B(J, 1))
EIseIP Cél J) =2 Then
= P() = P{) +A(l, J) +Beta * (Z(1) - Z(9))
If >0 Then
: PI)I <:Jp:(33 5Ihgnr(1 | (B(l, ) *
F{l’ |3=F'(|, ?) -O.5£gqr( - (E?El,J) *
)) F(I, Npl)=F(I, Npl) +Sqr( / B(l, J))
F(I, NpD)=F(I, Npl) +Sqr(A(1, J) / B(I, J))



63

End If
End If
End If
End If
Next J
EIseF LD =
End If(
Next |

R
[+ op(l)

oo —
o
=

" Use the subroutine SGEM(Speacial Guessian Elimination Method) to
' the element of coefficient in banded matrix
GoSub SGEM
AF(l
Next |
" Check for convergence
Delta = DP(IB
f Abs(De ta) > Conver?e Then
Next |
" Calculate flow in all pipes

solved
For 1=1
B
Converge =0
4 (Ilfonverge = Abs(Delta)
For | =1 To N

lowrate in case of pipeline
1 Then
(P() - P(J) + Beta * (Z(I) - Z(J))) !

, End If

1in case of pump
Elsel? C(J. 1) =2 Then

= P(J) - P(I) +AQJ, 1) +Beta * (Z(J) - Z(I))
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P(I) + Beta * ZéX)
P(J) + Beta * Z(J)
f>0

= P+ ALL D) Beta *(Z(1) - Z(0)

n
Next J
Next |

" Calculate net flow at every node
For 1| =1 To N
JL = Jlow(l)
JH = Jh|%h(l
For J = JL To JH
If Abs(Q J)? <> (0 Then
= tloww(l) + Q(l, J)

[f Nchnnl > 0 Then GoSub CalChannel:

*PhopV

If Converge < 0.00001 Then
curpos =

For | =1 To

Exit For 'lter
End |

GoSub ApproxFF

ProgressBarl.Value = Iter * 100 / ITmax
Next lter



kkkkkkk —end of iteration ******

Tm=0
FR =10
For | = T
F r :
| f J = 1 Then
m + 1

i)

Fd|JFE = F_F(l

End |
| f C+ J) = 3 Then
m =

IHEng ni

[

JJJ(Tm
End |f
Next J
Next | o
[f Converge > 0.00001 Then
Label3.Caption = "iterations gave no convergence

MsgBox "The iterations gave nd convergence ™, 48
Convergence report™
Elself Iter = 1 Then

Label3, Caption = "iteration gave convergence"
Else: Label3.Caption = "iterations gave convergence"
End If
curpos = 1
For | =1 To N
PressDat(l).Ni = I
PressDat(1).P = P(l)
Put #2, curpos, PressDat(l)
tcurpos = Seek(2)
ex

Put the calculated data to files
curpos =1

HowDatM _
FlowDat(M Q = Q(HI( JJj(M))
curpos = Seek(3)
#3, curpos,_FImNDauhA%
Elself C(I11(M JJ](M)? = 3 Then
annelDatM NI"="111(M
ChannelDat Nj = JJ(M _
ChannelDat(M).Q" = Q(IT1( ? JJ](M})
ChannelDat(Mj. Dep = Dep(I11(M); " J3j(M))

curpos = Seek(5)
Put” #5, curpos, ChannelDat(M)



End If

Next

curpos =1

For M: 1 To FR
FEDat(M).Ni = FRi(M
FEDat(M).Nj = FRk
FFDat(M). Fij
Put #4, curpos, M)
curpos = Seek(4)

Next

Close #1, #2, #3, #4, #5

ProPressBarI Value = 100

If Tter > ITmax Tﬂen [ter = [Tmax

Label2.Caption
Calculate.Visible = False

‘Unload M
ViewResult2.Visible = True

Exit Sub

I**************

er

End Of maln program kkhkkkkkkkkkkkkkkkkkhkkk*x

SGEM.

~ostar
Ks
Fo

composition loop
To N
K + Nband

> N Then
=N

- —t

L-U De
K=1

U

L
ILR
If

v

ILR
IL
nd If
Vot

T—om
=S <o

Kst

or |
| f

0

K To ILR
Abs(F (I,

Plvot =

ow(K)

I T<

)(!fJ)Abs(Pivot) Then

It
End If
Next |
If Pivot = O Then

MsgBox "Some pivot = 0, Cannot proceed anymore." + Chr

(13) + Chr(13)
+ "Please check your data.", 48,
Close #1, #2, #3 #4,
Unload Me
Pipin
Exit
End If
|

g6 Visible = True
ub

66

"Error"
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Tm
J) + Aijchk * F(JJ, J)

J&’-Jf(lrmNK, J)
= TB

row

t

2 =
=02

stitution

I —,sor

Kst = Kst + 1

Next K ,
" End of L-U Decompositon Loop

' Ba

—_ =

Next |

Return
Exit Sub

ApproxFF

1 Then

TypeFFd, J)



'for British unit N
Re(l, J) = 158.99 * Dens * Abs(Q(I, J)) [ (Pii

'lfor Sl
* Viscos * D(I, J))

*D(I, )
Re(l, J) = 111111 * Dens * Abs(Q(l, J)

1 for RE > 4000
| f Reél, J) > 4000 Then
ED = 0.269 * 12 * e(l, J) [/ D(I, J)
Rij = 2.185 [ Red, Jg
tempA = Log %ED + (14.5 | Red, J))
tempB = _Log(ED - Rij * tem A))
Fij FSI, J = (-1.73 tempBP A (-2)
Elself Red, J) < 2000 Then
FIJF(J, J) =16 [ Re(l, J)
Else: Fij (I,"J) = F_F(l, J)
End If
EIEnd IFf"(l Jy/= F_F(I, J)
se: Fij (I, = ,
El EndFlf(lJ J) FF(I_ J)
se: Fij(l, = :
End If :
End If
Next J
Next | N
1 Return value Fij to FF
For 1| =1 To N
JL = Jlow(l)
JH = Jhl%h(l
For J = JL To JH
[f J <> | Then
[ f CéJ [) =1 Then
FA, ) =Fj@, 1)
End If
End If
Next J
Next |
Return

**¥*%  End of subroutine ApproxFF *x*xxkkxkkakkak

I kkkkkkkkkk%x SUbI’OUtlne Calculate Depth kkkkkkkkkkkkkhkk
CalDepth:

dz = Abs(z(1) - Z(3))

:WchillJ
flo = O(l, J) * 0.1337 / 60
FE = F F(I_J
bLtleiD,(J))

e = vepd,
Tlp:4*8322)*dz* "y
T2 = (
T3 = -1 * 4 * || *FF *flo A2
T4 =1 *2*[L*FFE* * flo A2

68

Viscos

I (Pii
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BIEBZ
LI Y I |

9
5
?rmnm = QO
f gramm >

Ux . Xx *
CosgBeet

* %k %—

Cos(Beet
Cos(Beet

epl * 12
hen

ep2 * 12
hen
ep3 * 12

leoleNe]
QD D D

[
=
nono nos=Ss=

>*

I
%%p PEL Gl YOV )

Return 7
t *xkkkkxxkkkkx  End £0 Subroutine CaIDepth kkkkkkkkhhkkkxk

t kkkkkkkkkkkkk*k SUbI’OUtIﬂE Ca|Channe| kkkkkkhkkhkkhkkhkkkkkhkkhkkk*

CalChannel .
1 Define the flow in the upstream channel
For I =1 To N
i TOpeq}) = 1 And floww(l % < (0 Then
For J = JIowS ) To Jhlg (1
f C(l, J) = 3 Then
(1, J) = Abs(floww(l))
oSub CaIDep th:
GuessD = Dep(l, J)

nd If
Next
End If
Next
Calculate the flow rate and depth at each channe
or I =1ToN
in(l) =0
Dow hn(I? =0 ,
For J = Jlow(l) To Jhigh(l)
[f C(l,_J) =3 Then
|f Toi)en(l) = 2 Then
It z(1) > }J) Then
Otypeq ) = -1
NDowChn(l) " = NDowChn(l) + 1
End If
End If
End If
Next J



For [ =1 To N
JL = Jlow(l)
JH = Jhigh(1)
| f TOpeqp) = 2_And NDowChn(l) > 1 Then
For J = JL To JH
If C(l, J) =_3 Then
If "Z(X) < Z(J) Then
floww(l) = floww(l) + Q(J, 1)
End If
End If
Next
in(l) = floww(l)
oSub Branching:
Elself NDowChn(l) = 1 Then
For J = JL To JH
If C(l, J) =_3 Then
If "Z(I) < Z(J) Then
floww(l) = floww(l) + Q(J, 1)
End If
End If
Next
For J = JL To JH
If ¢(l, J) =3 Then
If Z(I)" > Z(J) Then
8I, J) = Abs(floww(l))
oSub_CalDepth:
GuessD = Dep(l, J)
End If
End If
Next
End If
Next |
Return
. ) tlno Branchlng Tif*/\**********************
Branching:
Bkeep = 8
eep = Guess
NDC = N owChn(leU
ijk =0
Do
8keep = Qin(Fixl)
DC = NDow hnSF|xI)
For J = JL To JH
If Otype(FixI, J) = -1 Then
If NDC > 1 Then
1 AL 4. (WehlIFixt, )
* DeP(lel, J .l 12) A3,
Denom = 2 * L(FixI, J) * F_F(Fixl, J) .
N VA DHKFMI jT [ 12 + WchIFixl, J))
(Fixl, J) ‘= Sqr(Num | Denom) * 60 / 0.1337
keep = Qkeep - Q(FixI, J)



o

n
x tJ
bs(DIast - Dkeep) < 0.00001 Then

| f O type( F|xI g = -1 Then
? ='Sum + Dep(Fixl, J)

Next \
Dkeep = Sum / NDowChn(FixI)
End If
ik =ijk +
I'f Ijk 100 Then Exit Do
Loop Until Abs(Dlast - Dkeep) < 0.00001

Return

End Sub

/1
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