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A
1 Year

—O—
1 Month

C
1 Minute

Three activities leading to the same event. This event wil]
not occur until activities

A, B, and C haye been completed
which, in this case, will be at leasy | Year.
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Start Finish | Total | Critical }
Activity | d | Early Late Early Late | Float | Activity
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NETWORKING ( Continued )

The precedence relationships between the project-activities
were specified by using one of two approaches named:

1. ACTIVITY - ON - ARROW representation (ARROW
NETWORK), and

2. ACTIVITY - ON - NODE representation (NODE
NETWORK).

The following figure§ illustrate the ARROW NETWORKING
versus the NODE NETWORKING

NS>

NOTE

The ARROW NETWORK now has a dummy activity “d”, while
the NODE NETWORK became simpler.



NOTE

Using PRIMAVERA, the Activity-on-Node representation
(Node Network) usually called Precedence Diagram or PDM,
while the Activity-on-Arrow representation (Arrow Network)
usually called Arrow Diasram or ADM.

Now, for PDM, the activity ID and considerable amount of other
information pertaining to it are entered jnto its rectangular box,

as shown:

( - iy
ES Act. Coode 7 EF

TR Act. Description

LS Duration , LF )

Rag

The Precedence Diagram (PDM):

It is standard practice that precedence diagrams start with a
single opening activity and conclude with 2 single closing ome as

shown :

PDM (Precedence Diagram)



THE ACTIVITY-ON-NODE APPROACH

If this approach is to be used, there is no need to draw
a network representation for the project before using the
algorithm. You must simply list all the immediate
predecessors (or successors) of each activity.

NOTE

1. This approach allows the logical relationships to be
specified without becoming involved in how these
relationships are to be represented in the logic diagram;
That is, it is not really necessary to draw the ACTIVITY-
ON-NODE network. We need only the Project data
represented in a table such as shown in the following
example. Thus avoeiding any confusion which might
arise,

EXAMPLE

The following table represents the activities (with their
required precedence amd estimated times that each
activity will take) of one project. Each of these activities is
itself a more or less complex project; but as a first pass,
management wishes to evaluate the project completion
time without further refinement,



Activity | Time Predecessors
code
Pred-1 | Pred-2 | Pred-3 | Pred-4 | ...
Al 0
A2 3
A3 5 A2
A4 3 Al A3
AS 3 Al
A6 < AS
A7 3 Al A2
A8 4 A7
A9 3 Ad A6 A8
Al10 2 AT

2. Activities can be scheduled and entered (o the computer
program in any convenient order (other advantage of
Activity-On-Node Approach).

3. The algorithm used aliows to have any mumiber of initial
activities (activities with no pregiecessors) and amy
number of terminal activities (those activities with no
SUCCESSOrs).




DIAGRAMMING QVERLAPPING ACTIVITIES. :

—There are many cases where there may be a delay time
between, for example, the completition (Finish) of one
activity and the start of another following one; or there is
a need to show that one activity will overlap another in
some fashion.

—You can diagram overlapping activities using ADM or

PDM. For example, the following figure shows that A2
can start 5 days after the start of Al:

Al

A2

4 |

0 5 10 15

Fig 1

—Using ADM, you can split an activity ( for ex, Al tic Ann
and A12; A2 tic A21, A22) to create an overlap as follows:

OO0
8

Fig o



- The two activities in Fig 1 are split to show that A2 can
start S days after A1 starts.

—Using PDM, you can assign value to the arrow to establish
an overlay of activities, In the following figure the Start-
to-Start relationship { SS(5) } indicates that activity A2
can start 5 days after the start of activity A1,

Al A2
10 | 10 |

SS (5) /




TYPES OF PDM RELATIONSHIPS:

~PDM diagrams are more flexible than ADM diagrams
because they can show several types of relationships.
These relationships are listed as follows:

* Finish-to-Start (FS) :

—This is the conventional type of relationships and the
default type in P3. It means that the successor activity
starts after its predecessor finishes.

—In some cases, alag(or delay) time is added which means
that the successor activity cam start after a certain period
of times has elapsed (passed) since the finish date of its

predecessor.

—The following figure shows that activity A3 can start 10
days after activity A2 finishes:

A2 FS (10) A3

| 40] | 30 |

\-4

38



* Start-to-Start (SS) ;

Al A2
10 , 10 l

S5 (3) /

— Activity A2 can start 5 days after the start of Al.

* Finish-to-Finish (FF)

Al A2
10 | 5 |

\ FE (2) /

—In the figure, activity A2 can finish 2 days after activity Al
finishes.

39



— A - ve iag can also be used in a relationship.

A30 A3l

| 14 ] 20 |

\ FF (-4) /

—The figure shows that A31 can finish no earlier than 4
days before A30 finishes.

* Start-to-Finish (SF) :

A26 A27

] -

\ SF (7) /

— Activity A27 can finish 7 days after the start of activity
A26.
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The basic_objective of CPM is to determine just which
TIME-COST TRADEOFF should be used for each activity to
meet the scheduled project completion time at a MINIMUM
COST. (One way of doing this is by LP {will be discussed
after discussing the following classical way} ).

44
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40 40 1 400 2 360 3 1,2
90 180 2 1620 4 1440 6 2,3
55 220 4 2380 5 2160 9 24
240 480 2 1600 5 1120 i 2,5
100 400 4 800 4 400 8 34
85 170 2 1770 3 1600 5 4,5
280 280 1 760 2 480 3 5,6
9330 7560
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CRASHING 4 PROJECT (CLASSICAL, APPROACH):

Our goal here is to find those activities on the critical

path where time can be reduced (cut) with minimum extra
costs spent. Qur goal is the greatest reduction in project time
for the least increase in project cost.

EXAMPLE 1

—The following table contains the TIME-COST information
for a small segment of a project.

(Table 1)
Time Cost Excess Cost/
Act. N C N C U.of time (Cost slope)
A 6 4 10,000 | 14,000 2,000
B 4 3 5,000 8,000 3,000
C | 3 | 2 | 4000 | 5000 1,000
D 8 6 9,000 12,000 1,500
E 7 4 7,000 | 8,000 333.333
Total Cost 35,000 47,000

—The network shown represents the corresponding small
part of the project. All times are normal times.




NOTICE THAT

—In the network above, the critical path is A-C-E. The
completion time of this project is 16 units of time. The
total normal cost under these normal times is 35,000 units

of cost.

—The following network represents the same segment of the
project where all crash times are considered.

The EF time here is 10 units of time and the cost is 47,000
units of cost.



One can wonders if the project time can be reduced to 10
units of time BUT with least cost. This can be done without

crashing all its activities.

—For example, the following represents the same segment of
the project:

— Activities E,C,D, and A are crashed. Activity B is the only
activity VOT crashed

HOW ?!

s (333.333) ™

BV D
45 /M/ 35,000
(3000) @ (1500)

N




@ 35,000 + 1000
(3 * 333.333)

4,3 8,6
@ 35.000 + 1000 + 1000

*3\/;@

35,000 + 1000 + 1000 + 3000



\4'3*@/2//7’/

35,000 + 1000 + 1000 + 3000 + 4,000 = 44,000

NOTICE THAT:

We began by crashing the LEAST EXPENSIVE Activity
(E); we then turned our attention to the next least
expensive activity ( C ) and crashed it.

At this point, both paths through the network ( A-C-E and
B-D ) requires 12 units of time. Thus further reduction of
project time will require reducing activities on both paths.

On path B-D, the least expensive activity to crash is D;
thus we crash this activity from 8 to 6 units of time.

A similar 2 units of time reduction on the upper path (A-
C-E) can be achieved by crashing activity A from 6 to 4
units of time. .

At this point, all activities on path (A-C-E) have been
crashed to their minimum and we note any further
crashing on the lower path (B-D) will not reduce any
further benefit.



: 2 Jlse

b oo 1S RS o
Al g bl dungalal) A8 il el

1,2 4 3 210 280 70
1,3 8 6 400 560 80
2,3 6 4 500 600 50
2,5 9 i 540 600 30
3.4 4 1 500 1100 200
3,5 5 4 150 ' 240 90
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REM Project Evaluation And Cost Optimization System For IEvi
1620

REM E.A.Schaefer C.J.Snyder
REM B.F.Goodrich LB.M.
REM August,1,1961
REM
REM Recoded to QBASIC By:
REM Awad Mohamed / Abdalla Eldaoushy
REM INP, Information Center,1995
REM
DEFINT I-N

DIM CC(500), L1(500), L2(500), LS(500), E(500), DUR(500)
DIM 1(500), J(500), ST(500), TE(500), TL(500), CT(500)
DIM SC(500), F(500, 2)

K009 ="' #H# {1 HIHT HIHE HHEE B I B0 A
F10108 = " Hith HiH HHBH HHH I BHHE A T A
F1011$ =" TOTAL PROJECT COST = #HHHH ##"

F10208 =" ESTIMATED TOTAL PROJECT TIME = ###"

OPEN "Pertcost.dat" FOR INPUT AS #1
OPEN "Pertcost.res" FOR OUTPUT AS #2

DO

1L=1
FIN = 1E+38
2 INPUT #1, I(L), J(L), ST(L), CT(L), SC(L), CC(L)
IF J(IL) <= 0 THEN 3
4 DUR(L) =ST(L)
IF (ST(L) - CT(L)) > 0 THEN 501
500 CC(L) = FIN
GOTO 502
501 CC(L) = (CCL) - SC(L)) / (ST(L) - CT())
502L=L+1
GOTO 2
3 M=L-1
FORK=1TOM
FE, 1) =0
F(K, 2) =0
5 NEXT
207 TEQ) =0



TEQ2) =
K2=2
K3=1
209 FORN=1TO M
Kl =N
IF (J(N) - K2) <> 0 THEN 210
250 K3 = 1
K4 = 1(K1)
TT = TE(K4) + DUR(K1)
IF (TE(K2) - TT) >= 0 THEN 210
251 TE(K2) = TT
210 NEXT
IF (K3) = 0 THEN 220
211 K2=K2 +1
K3=0
TEXE2) =0
GOTO 209
220 K2=K2 -2
GOTO 234
9IP =0
L1(1) =1
E(1) = FIN
10 IF (IP - NUMN + 1) >= 0 THEN 22
HIP=1P+1
IF (L1(IP)) <= 0 THEN 10
12FORK=1TO M
IF (I(K) - IP) <> 0 THEN 20
15 JP = J(K)
IF (L1(JP)) > 0 THEN 20
13 IF (ABS(CT(K) + TE(IP) - TE(JP)) - .01) > 0 THEN 20
14 L1(JP) = IP
L2(JP) =2
EJP) = FIN
20 NEXT
21 GOTO 10
22 IF (L1(NUMN)) > 0 THEN 605
25TP =1
27 IF (L1(IP)) <= 0 THEN 28
26 IF (LS(LP)) >= 0 THEN 30
28IP =1P + 1
IF (IP - NUMN) < 0 THEN 27
29 IF L1(IP) > 0 THEN 60



GOTO 79
30 FORK =1TO M
IF (IP - I(K)) = 0 THEN 32
31 IF (IP - J(K)) = 0 THEN 41
GOTO 55
32 JP = J(K)
IF (L1(JP)) > 0 THEN 55
33 IF (ABS(ST(K) - TE(JP) + TE(IP)) - .01) <= 0 THEN 35
34 IF (ABS(CT(K) - TE(JP) + TE(IP)) - .01) > 0 THEN 55
GOTO 36
35 DIFF = CC(K) - F(K, 1)
KT =1
IF (DIFF) > 0 THEN 37
GOTO 55
36 DIFF = FIN - F(K, 2)
KT =2
IF (DIFF) <= 0 THEN 55
37 IF (E(IP) - DIFF) > 0 THEN 39
38 E(JP) = E(IP)
GOTO 40
39 E(JP) = DIFF
40 Li(JP) = [P
L2(JP) = KT
GOTO 55
41 JP = I(K)
IF (L1(JP)) > 0 THEN 55
42 IF (ABS(ST(K) - TE(IP) + TE(JP)) - .01) <= 0 THEN 44
43 IF (ABS(CT(K) - TE(IP) + TE(JP)) - .01) > 0 THEN 55
GOTO 45
44 KT =1
GOTO 46
45 KT =2
46 IF (F(K, KT)) <= 0 THEN 55
47 IF (E(IP) - F(K, KT)) > 0 THEN 49
48 E(JP) = E(IP)
GOTO 50
49 E(JP) = F(K, KT)
50 L1(JP) = IP
L2(JP) = KT
55 LS(IP) = -1
NEXT K
GOTO 25



60 JP = NUMN
61 FORK=1TOM
KT = L2(JP)
IF (JP - J(K)) <> 0 THEN 63
62 IF (L1(JP) - I(K)) = 0 THEN 66
GOTO 68
63 I (JP - [(K)) <> 0 THEN 68
64 IF (L1(JP) - J(K)) <> 0 THEN 68
65 F(K, KT) = F(K, KT) - E(NUMN)
GOTO 67
66 F(K, KT) = F(K, KT) + E(NUMN)
67 JP = L1(JP)
IF (JP - 1) > 0 THEN 61
GOTO 85
68 NEXT K
70 DEL = FIN
FORK=1TOM
IP = I(K)
JP = J(K)
IF (L1(IP)) <= 0 THEN 74
71 IF (L1(JP)) > 0 THEN 80
72 DIFF = TEJP) - ST(K) - TE(IP)
IF (DXFF) > 0 THEN 78
73 DIFF = TEJP) - CT(K) - TE(P)
IF (DIFF) > 0 THEN 78
GOTO 80
74 IF (L1(JP)) <= 0 THEN 80
75 DIFF = CT(K) - TEJP) + TE(IP)
IF (DIFF) > 0 THEN 78
76 DIFF = ST(K) - TE(JP) + TE(IP)
IF (DIFF) <= 0 THEN 80
78 IF (DEL - DIFF) <= 0 THEN 80
79 DEL = DIFF
80 NEXT K
FOR K = 1 TO NUMN
IF (L1(K)) > 0 THEN 82
81 TE(K) = TE(K) - DEL
82 NEXT
FORK=1TOM
IP = I(K)
IP = J(K)
IF (ST(K) - TE(JP) + TE(IP)) > 0 THEN 102



101 DUR(K) = ST(K)
GOTO 799
102 DUR(K) = TE(JP) - TE(IP)
799 NEXT
K2 = NUMN - 1
234 TLOK2 + 1) = TE(K2 + 1)
NUMN = K2 + 1
TL(K2) = TL(K2 + 1)
214 FORN1 =1TO M
K1 = N1
IF (I(N1) - K2) <> 0 THEN 215
230 K4 = J(K1)
TT = TL(K4) - DUR(K1)
IF (I'T - TL(K2)) >= 0 THEN 215
231 TL(K2) = TT
215 NEXT
IF (K2 - 1) = 0 THEN 260
216 K2=K2 - 1
TL(K2) = TL(NUMN)
GOTO 214
260 TCST = 0
PRINT #2, "-
603 PRINT #2, " NODE START FINISH FLOAT"
PRINT#2," 1 J DUR.E L E L T F COST"
PRINT #2, "- "
107 FORK =1 TO M
IP = I(K)
JP = J(K) |
103 PCST = SC(K) + (ST(K) - DUR(K)) * CC(K)
TCST = PCST + TCST
SE = TE(IP)
SL = TL(JP) - DUR(K)
CE = TE(IP) + DUR(K)
CL = TL(JP)
DURX = DUR(K)
TF = TL(JP) - TE(IP) - DUR(K)
IF (TF - .06) > 0 THEN 266
265 TF = 0
266 FF = TE(JP) - TE(IP) - DUR(K)
DF = TE(JP) - TL(IP) - DUR(K)
IF (DF) >= 0 THEN 599
261 DF =0

"




599 REM

607 IF (TF) <> 0 THEN 600

601 PRINT #2, USING F1009$; I(K); J(K); DURX; SE; SL; CE; CL;
TF; FF; PCST
GOTO 104

600 PRINT #2, USING F10108$; I(K); J(K); DURX; SE; SL; CE; CL;
TF; FF; PCST

104 NEXT K
310 7 L I—

602 REM PRINT #2,
PRINT #2, USING F10208$; TE(NUMN);
PRINT #2, USING F1011$; TCST
PRINT #2,
PRINT #2,

85 FOR K = 1 TO NUMN
L1(K) =0
L2(K) = 0
E(K) = 0
LS(K) = 0
86 NEXT K

GOTO 9

605 REM
LOOP UNTIL (EOF(1))
CLOSE #1
CLOSE #2
END




E

12 4 3 210 280
1 3 8 6 400 560
23 6 4 500 600
25 9 7 540 600
3 4 4 1 500 1100
3 55 4 150 240
4 6 3 3 150 150
S 67 6 600 750
000 6O 0

¢ f
NODE START FINISH FLOAT
I J DUR.E L E LT F COST
I 2 4 0 0 4 4 0 0 210.0*
i 3 8 0 2 8 10 2 2 400.0
Z 3 6 4 4 10 10 0 0 500.0 *
2 5 9 4 6 13 15 2 2 540.0
3 4 4 10 15 14 19 5 0 500.0
3 5 5 10 10 15 15 0 0 1500 *
4 6 3 14 19 17 22 5 5 150.0
5 6 7 15 15 22 22 0 0 600,0*

ESTIMATED TOTAL PROJECT TIME = 22 TOTAL PROJECT COST = 3050.00
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NODE START FINISH FLOAT
I J DUR.E L E LT F COST

1 2 4 0 0 4 4 0 0 210.0*
1 3 8 0 0 8 8 0 0 400.0*
2 3 4 4 4 8 8 0 0 600.0 *
2 5 9 4 4 13 13 0 0 540.0 *
3 4 4 8 13 12 17 5 0 500.0

3 5 § 8 8 13 13 0 0 150.0 *
4 6 3 12 17 15 20 5§ 5 150.0

5 6 7 13 13 20 20 0 0 600.0 *

ESTIMATED TOTAL PROJECT TIME = 20 TOTAL PROJECT COST = 3150.00

NODE START FINISH FLOAT

I J DUR. E L E L T F COST
1 2 3 0 0 3 3 0 0 280.0*
1 3 8 0 0 8 8 0 0 4000 *
2 3 5 3 3 8 8 0 0 550.0 *
2 5 9 3 3 12 12 0 0 540,0 *
3 4 4 8 12 12 16 4 0 500.0
3 5 4 8 8 12 12 0 0 240.0*
4 6 3 12 16 15 19 4 4 150.0
5 6 7 12 12 19 19 0 0 06000 *

ESTIMATED TOTAL PROJECT TIME = 19 TOTAL PROJECT COST = 3260.00
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NODE START FINISH FLOAT
I JDUR E L E L T F COST

1 2 3 0 0 3 3 0 0 280.0 *
1 3 8 0 0 8 8 0 0 4000 *
2.3 & 3 3 8 8 0 0 550.0 *
zZ. .35 .9 3 3 12 12 0 0 540.0 *
3 4 4 8 11 12 15 3 0 500.0

3 5 4 8 8 12 12 0 0 240.0*
4 6 3 12 15 15 18 3 3 1500

5 6 6 12 12 18 18 0 0 750.0 %

ESTIMATED TOTAL PROJECT TIME = 18 TOTAL PROJECT COST = 3410.00

NODE START FINISH FLOAT

I J DUR. E L E L T F COST
1 2 3 0 0o 3 3 0 0 280.0 *
1 3 7 0 0 7 7 0 0 480.0 *
2 3 4 3 3 7 7 0 0 600.0*
2 5 8 3 3 11 11 0 0 5700 *
3 4 4 7 10 11 14 3 0 500.0

3 5 4 7 7 11 11 0 0 240.0 *
4 6 3 11 14 14 17 3 3 150.0
§ 6 6 11 11 17 17 0 0 750.0 %

ESTIMATED TOTAL PROJECT TIME = 17 TOTAL PROJECT COST = 3570.00
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CRASHING A NETWORK BY L7,

Once again, the basic objective of CPM --- Crashing Techniques---
is to determine just which TIME-COST TRADEOFF should be
used for each activity to meet the scheduled project completion time
at a minimum cost. LP enables us to find the best crash schedule for
the CPM network.

To illustrate, consider the same example above with the 1st
network (Fig 1) and the data shown on (Table 1).

Xz Xy
C
5t --
3,2;1000
Yc
A 6,4;2000
Ya : 7,4;333,333

Yg

Xs

8,6;1500
Yo

4,3;3000
Ys
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To formulate the LP model, we will need to introduce some
considerable notation:

- For the decision variables to be described, define:
X; = the time at event i

It is the completion time for each event and also represent the
starting time for their next events.

Yat = the number of time units by which activity act can be
reduced.

These variables represent the possible reduction in the normal
times for all the activities in the project.

Ca = Cost slope for activity act.

- Since we want to crash the project time at a minimum cost, the
OBJECTIVE FUNCTION would be like this:

Minimize Z = gt Cact » Yact
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- To describe the constraints of the suggested model, we look at
event number 2 in our network.

* If event 1 began at time zero, then X, (the time for event 2)
can be described as:

Completion time for event 2 > Normal time for activity A

- Number of time units activity A can be reduced by crashing

+ The starting time for event 1.
That is :
X, > 6 - Yy + 0 1)

* The constraint for event 3 can be developed in the same way as:
X; > 4 -Yg + 0 (2)

* Since activity C begins with event 2 (which is not zero as was the
case with the two constraints above, we write the constraint for

X this way:
Xy >=3 - Y + X, 3)

* Since two activities lead into event 5, we need two constraints

there:

X5 >=7-YE+X4 (4)
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Xs >= 8 - Yp + X3 ©)

* Now, what about the MAXIMUM CRASHING TIME that can
be done?.

Of course, activity times cannot be reduced forever.

From Tablel, the maximum values for the Y variables are the
difference between the normal and the crash times.

So:
Y, <=2 (6)
Ve <=1 Q)
Yo <=1 8)
Yp <=2 )
Yy <=3 (10)

* And of course, we want to finish this project in 10 units of
time; so, we need to write one more constraint for the project
completion time:

Xs <= 10 (11)

This means that we have to know prior the suggested
completion time.
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Rewriting the overall model and add _the pon-negativity
constraints, we get:

Min. Z =

2000Y4 +3000Yy; +1000Yc +15000Y ) + 333.333Yy +0X +0X, +0X3 +0X, +0X5
S.to:

Nhw s 39 3 o9 98 ¢80 53 08® 568 ¢ 559 BRI 5 & % 4 & >=0

Y];.....................X3.... >=4

YA R e LN R L R R R <22

All Y’s and X'’s are >=0
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If we solve this model, we will get ¢the optimum Y values. (We
notice that the X values do not appear in the objective function
because they merely indicate when an event occurs_and do not
affect the cost of the project. Only the Y variables affect the cost
of the project. i

The optimum answer turns out to be exactly the one we got using
the classical approach which has been menfioned above.

The value of the objective function (the total crashing cost) is 9000
(44,000 - 35,000) and :

Yo =2
YB. =0
Ye =1
Yp =2
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COST ANALYSIS

- Managers should know the amount of money that are to be
spent for each activity over the planned duration of the
project.

- Consider the the following network and its corresponding
table:

D E

4; 20,000 3; 75,000

3; 18,000

1; 75,000 4; 240,000
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Duration Tot. Cost

Activity | (months) |ES |LS | for activity | Cost/month
A 3 0 0 |30,000 10,000
B “ 0 8 200,000 100,000
C 1 3 9 40,000 40,000
D 4 3 3 20,000 5,000
E 5 & 7 175,000 15,000
F 2 4 10 | 100,000 50,000
G 1 4 10 | 75,000 75,000
H 3 12 12 | 18,000 6,000

I 4 5 11 | 240,000 60,000

Total cost = 798,000

83




PROJECT BUDGETING CHOICES:

L. From a technical point of view, The project manager has a choice
concerning when he can begin each activity in his project . He
could ,for example, begin each activity at its ES time.

The following table illustrate the funds under this alternative:

Months
Act. i 2 3 4 5 6 7 8 9 10 11 12 13 14 15
A 10 10 10
B 100 § 100 | 100
C 40
D 5 |5 |5 |5
E 15 115 {15 |15 |15
F 50 § 50
G 75
H 6 |6 |6
I 60 J 60 |60 |60
Tot. 1110 f 110 f10 Y45 130 115065 |75 |75 [15 |15 |15 {6 |6 |6
Acc. | 110 § 220 | 230 | 275 | 405 | 520 | 585 | 660 735 | 750 | 765 | 780 | 786 { 792 | 798
Tot.

Project cost (in 1000s) with &S {monthly and comulative totals}
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IL. Or he cculd begin each activity on its LS time. The following table
shows the monthly and comulative amounts of money which could be
spent during the project if every activity were to begin on a LS basis:

Months

act 1 12 3 Ja 5 [ 17 8 [0 [0 Ju iz i3 4 [15
A 10 {10 g 10
B ! 100 | 160

|
C j 40
D i 5 {5 |5 |5
" 15015 [15 |15 {15
B | 50 | 50
G | 75
T ] 6 16 1|o
1 60 |60 {60 |60
Tot. J10 {10 10 (5 |5 §5 |5 (15 f115 | 115|140 | 125 ; o6 | 66 |66
Acc. | 10 [20 730 35 [ 40 |45 [ 50 {65 | 180 | 335 | 475 | 600 | 666 | 732 | 798
Tot.

Project cost (\n 1000s) with LS {monthly and comulative totals}
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