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ABSTRACT

Ceylon Electricity Board (CEB) has the responsibility of Transmission and most of
the Generation and Distribution of electric power in Sri Lanka. Today, total technical
and non technical losses (Energy losses) are around 15.67%. [t is a large loss
compared with losses in developed countries. Losses will also affect electricity tariff.
At the end, it affects domestic, commercial and industrial consumers as well as Gross
Domestic Product (GDP) of the country. Transmission losses are very important to
future planning and design of the National Network. Losses should be minimized as
much as possible.
‘As Ceylon Electricity Board has not yet investigated time dependent transmission
losses in National Electric Network accurately, this study focused on the following,
e Study thirty minutes time interval transmission losses in National Network for
a day.
e Transmission network is modelled and simulated using MATLAB programme
and calculation of power flow and transmission losses.
e Analysis of the simulated results.
Simulation results show that peak loss is recorded at 19.30 p.m. and amounting to
3.17% of total generation. Day minimum is recorded at 3.30 a.m. and minimum loss
is 1.52% of total generation. Any time in between 0.00 a.m. to 24.00 midnight,

Transmission losses vary from 1.52 % to 3.17 %.
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Chapter 1

Introduction
1.1 Background
Electric power transmission is an essential component in our electricity network.
Typically, power transmission is between the power plant and a substation near a
populated area. This is distinct from electricity distribution, which is concerned with
the delivery from the substation to the consumers. Due to the large amount of power
involved, AC transmission takes place at high voltage levels. Electricity is usually
transmitted over long distance through overhead power transmission lines.
Underground power transmission is used only in densely populated areas (such as
Colombo city). Engineers design transmission networks to transport the energy as
efficiently as feasible, while at the same time taking into account economic factors,
network safety and redundancy. These networks use components such as power lines,
cables, circuit breakers, switches and transformers. Efficiency is improved by
increasing the transmission voltage using a step-up transformer, which has the effect
of reducing the current in the conductors, whilst keeping the power transmitted nearly

equal to the power input.

Losses

The reduced current flowing through the conductor reduces the losses in the
conductor and since the losses are proportional to the square of the current, halving
the current results in a four-fold decrease in transmission losses. At the generating
plants the energy is produced at a relatively low voltage of up to 15 kV thenﬂfeﬂ)ed
up by the power station transformer to a higher voltage (132 kV or ZZQ‘RV) for+
transmission over long distances to grid exit points (substations). g“‘ & -“'."?
In an alternating current transmission line, the inductance and capacitance of the line
conductors can be significant. The currents that flow in these components of
transmission line impedance constitute reactive power, which transmits no energy to
the load. Reactive current flow causes extra losses in the transmission circuit. The

ratio of real power (transmitted to the load) to apparent power is the power factor. As

reactive current increases, the reactive power increases and the power factor



decreases. For low power factors losses will increase. CEB adds capacitor banks and

Static Var Compensators (SVC) throughout the system.

1.2 Motivation

Time dependent transmission losses have not been investigated by the CEB yet. CEB
has calculated energy losses, based on gross generation and gross sales units figures.
The outcome of this study will evaluate time dependent transmission losses in
national network. This can be used for proper planning of the transmission network
expansions. As an Engineer, the author was motivated to select this topic for his study

due to above facts.

1.3 Objective
Time dependent transmission losses in national electric network have not investigated
by CEB yet. Therefore, the objectives is to,

e Investigate the thirty minutes time interval transmission losses in national

network using load flow analysis.

1.4 Scope of work
1 Data Collection
e Thirty minutes time interval power generation of each power plant, connected
to the system.
e Thirty minutes time interval loads at 33 kV feeders
e Maximum and Minimum reactive power generation of each generators.
e Transformer impedances and Transformer types
e Transmission line resistance (R), Reactance (X) and line charging Suceptance
(Y)
2. Modelling the National Network
e Model all transmission lines; three phase two winding transformers and three
phase three winding transformers using standard mathematical models.
3. Write MATLAB programme for modelled network to analyze load flow and
calculate transmission losses.

4. Analyze the results and make concluding remarks



Chapter 2

National Generation, Transmission and Distribution System
2.1 Ceylon Electricity Board
Ceylon Electricity Board (CEB) is the statutory body established by an Act of
Parliament of Sri Lanka in 1969. CEB has the responsibility of Transmission and most
of the Generation and Distribution of electric power. In addition to its own hydro and
thermal electricity generation, CEB purchases power from private producers as well. It
is estimated that 80% [13] of the population has access to electricity from the national

electricity grid at the end of 2007.

2.2 Generation

The existing generating system in the country is mainly owned by CEB with
considerable share owned by private sector. Until 1996 total electricity system was
owned by CEB. Since 1996, private sector has also being participated in power
generation. The existing generating system in the country has 2444 MW [13] of
capacity including non-dispatchable ~plants. The dispatchable capacity is
predominantly owned by CEB , which includes 1207 MW of hydro and 548 MW of
thermal generation capacity. Balance dispatchable capacity 567 MW [13], which is
totally thermal plants, is owned by Independent Power Producers (IPPs). Wind
capacity is 3 MW and Small hydro capacity is 119 MW [13] at the end of 2007. Sixty
nine percent of the total existing CEB system capacity is installed at 16 hydro power
stations. Details of the existing hydro power stations are given in Annex 5 and the
geographical locations of the Power Stations are shown in Annex 6.

The major hydropower schemes already developed are associated with Kelani and
Mahaweli river basins. Five hydro power stations with a total installed capacity of 335
MW [11] (28% of the total hydropower capacity) have been built in two cascaded
systems associated with the two main tributaries of Kelani River; Kehelgamu Oya and
Maskeliya Oya (Laxapana Complex). The five stations in this complex are generally
not required to operate for irrigation or other water requirements; hence they are
primarily designed to meet the power requirements of the country. Castlereigh and

Moussakelle are the major storage reservoirs in the Laxapana hydropower complex



located at main tributaries Kehelgamu Oya and Maskeliya Oya respectively.
Castlereigh reservoir with a storage of 44.8 MCM feeds the Wimalasurendra Power
Station of capacity 2 x 25 MW at Norton-bridge, while Canyon (2 x 30 MW) is fed
from the Moussakelle reservoir of storage 123.4 MCM. Similarly in the down stream of
these two tributaries, Canyon, Norton and Laxapana ponds having smaller storage
capacity feed to New Laxapana, Old Laxapana and Polpitiya power stations
respectively.

The development of the major hydro-power resources under the Mahaweli project
added six hydro power stations (Ukuwela, Bowatenna, Kotmale, Victoria, Randenigala
and Rantambe) to the national grid with a total installed capacity of 660 MW (55% of
the total hydropower capacity).

The schematic diagrams of the hydro reservoir networks are shown in Annex 7 and
Annex 8. Unlike the Laxapana cascade, the Mahaweli system is operated as a
multi-purpose system. Hence power generation from the associated power stations is
governed by the down-stream irrigation requirements as well. These requirements
being highly seasonal constrain the operation of power stations during certain periods
of the year.

Samanalawewa hydro power plant of capacity 120 MW was commissioned in 1992.
Samanalawewa reservoir, which is on Walawe River. Kukule power project which
was commissioned in 2003, is run-of river type plant located on Kukule Ganga, a
tributary of Kalu Ganga. Kukule power plant is 70 MW in capacity.

The contribution of the three small hydro plants (Inginiyagala - 11MW, Uda Walawe
- 6MW and Nilambe - 3MW) to the National Grid is small and is dependent on
irrigation water releases from the respective reservoirs.

In addition to the above hydro plants, CEB has a 3 MW wind plant at Hambantota.
This project was implemented as a pilot project in order to see the feasibility of wind

development in Sri Lanka. However, wind is a non-dispatchable power source.

2.3 Transmission

Transmission system which is from power station sending end to substation is
operated by the CEB Transmission Division. Electrical power is transferred from
generation station to consumers through overhead lines and underground cables.
Under ground cables are used in Colombo city. National Network uses three phase

alternating current (AC) and 50Hz frequency. The voltage criteria defines the



permitted voltage deviation at any line bus bar of the national network under normal

operating conditions are as shown below.

Tolerance | Maximum Voltage Minimum voltage
kV kV
Normal state
o/ _50
I 220ky | T 231 209
2. 132KV 006 -10% 145.2 1182

Emergency state

1. 220kV +5%.-10% 213 198

2. 132kV +10%,-10% 145.2 118.2

Table 2.1 CEB Transmission voltage levels and allowable tolerances

2.4 Distribution
For operational convenience, there are four distribution divisions (Annex 9) in CEB

headed by four Additional General Managers.

Distribution Division 01

Area of operation of Distribution Division 1 covers Colombo Municipality, North
Western Province, North Central Province and Northern Province which is 42% of the
total land area of Sri Lanka. Colombo city is the most profitable part of the division
while area such as Jaffna and Kilinochchi are the areas where the business is far

below the satisfactory level

Distribution Division 02
Distribution Division 2 consists of Eastern Province, Central Province and Western

Province North.
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Distribution Division 03
Distribution Division 3 consists of three CEB Provinces namely as Western Province
South- II, Sabaragamuwa and Uva. Western Province South- IT is the highest revenue

generating Province having a larger number of industrial and commercial consumers.

Distribution Division 04

Distribution Division 4 consists of Western Province South -1 and Southern Province.

2.5 Transmission losses

During the process of transferring power across the transmission system, some of the
power is lost. The lost power is known as transmission losses which consist of two
components, active power and reactive power losses. Since current is dependent on
the volume of power transferred, losses are variable and increase with the distance to
which electricity has to travel.

There are mainly two kinds of losses in a transformer, namely core loss and ohmic
loss. The core loss occurring in the transformer iron, consists of two components,
hysteresis loss and eddy current loss. When a transformer is loaded, ohmic loss occurs
in both the primary and secondary winding resistances. In addition to the core and
ohmic losses, stray load loss and dielectric loss are also present in a transformer. The

Stray load loss and dielectric loss are small and are, therefore neglected.



The Map of Sri Lanka Transmission Sy stem
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Figure 2.1 Map of National Transmission System



2.6 Total System Losses

As evident from Table 2.2 and Figure 2.2, percentage of gross system energy losses

(calculated based on gross generation and gross sales units figures), shows a decrease

during 2000-2007 (except 2005) which had been increasing in the preceding years.

This is due to unmetered supply in those years [11][13][14].

Table 2.2 Total System Losses from 1978 to 2007.

System Energy Losses Vs Year

Figure 2.2 System losses form 1978 to 2007

Year

Year 1978 | 1979 | 1980 | 1981 | 1982 | 1983 | 1984 | 1985 | 1986 | 1987 l

Total Losses % | 16.1 | 149 | 166 | 19.7 | 184 | 152 | 17.0 | 16.4 | 158 | 16.8 1
|

Year 1988 | 1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997

Total Losses % | 153 | 17.7 | 172 | 188 19.0 | 17.8 | 183 | 181, 18| 17.7

Year 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 {2007

Total Losses % | 18.8 | 20.9 | 21.4 | 19.7 | 19.2 | 184 | 17.1| 17.3 | 166 | 15.7




Total energy losses are calculated from balancing total generation and total sales.
Currently CEB does not have accurate figures of generation, transmission, distribution

and non technical losses separately. Generation losses are assumed as 1% [12].

The targeted percentage of transmission losses i.e. 2.7 % is to be reached in 16 years

time (2021). Table 2.3 gives the total energy losses used for the demand forecast. [12]

Year Losses (as a % of Gross Generation)
Gx Tx Dx Total
2006 1.0 24 | 13.8 17.1
2007 1o 23 | 133 16.7
2008 10 24 | 127 16.1
2009 1.0 2.1 12.5 15.5
2010 1o 20 | 12.0 15.0
2011 1.0 23 | 113 14.6
2012 1.0 25 | 109 14.4
2013 e 23 | 109 14.2
2014 -2021 gh 2.7 | 104 14.1
2022 - 2026 1.0 27 | 103 14.0

Table 2.3 - Forecast Energy Losses

Therefore, it is essential to calculate transmission losses and improve the system to
reduce the losses for the targeted value as well as keep the system voltage levels as
given in the table 2.1.

This study will help to find out transmission losses more accurately and the results

obtained will help for planning of the transmission network as efficiently as feasible.



Chapter 3

Theoretical Development
3.1 Electrical characteristics of transmission lines
3.1.1 Overhead lines
A transmission lines is characterized by four parameters, series resistance (R) due to
the conductor resistivity, shunt conductance (G) due to leakage currents between the
phases and ground, series inductance (L) due to magnetic field surrounding the

conductors and shunt capacitance (C) due to the electric field between conductors.

Series resistance (R)

The resistance of lines accounting for stranding and skin effect.

pl
R="— Q 3.0
1 (3.0)

R — Resistance of the transmission line

p — Resistivity of conductor material (Qm)

A — Effective conductor area m*

| - Length of the transmission line

It should also be added that, because the conductors are of considerable size. The

effective ac resistance will be some what higher than the dc value due to “skin effect.”

Shunt conductance (G)
The shunt conductance represents losses due to leakage currents along insulator

strings and corona. Its effect is small in overhead power lines.

Series inductance (L)

The line inductance depends on the partial flux linkage within the conductor cross
section and external flux linkages. For overhead lines, the inductances of the three
phases are different from each other unless the conductors have equilateral spacing, a
geometry not usually adopted in practice. However this effect is compensated by

transposing the lines regularly.

10



For three phase line, the inductance per phase is

L=2x10""In— H/m
D

3y

D, is the self geometric mean distance (geometric mean radius)
D is the geometric mean of the distances between the conductors of the three phases

a,bandc
Deq = (duhdbcdca )”3 (3 2)

Shunt capacitance (C)

The potential difference between the conductors of a transmission line causes the
conductors to be charged. The charge per unit of potential difference is the
capacitance between conductors.

For three phase line, the capacitance of each phase to neutral is

'l _2még ~Flm (3.3)
|

In|

t

r is the conductor radius

&, is the permittivity of the dielectric medium

3.1.2 Underground cables

Underground cables have the same basic parameters as overhead lines: series
resistance and inductance, shunt capacitance and conductance. The values of the
parameters and hence the characteristics of the cable differ significantly from those

of overhead lines for the following reasons:

1. The conductors in a cable are much closer to each other than are the conductors

of overhead lines.

11



2. The conductors in a cable are surrounded by metallic bodies such as shields, lead
or aluminum sheets, and steel pipes.
3. The insulating material between conductors in a cable is usually impregnated

paper, low viscosity oil or an inert gas.

3.2 Performance equations of the transmission lines
Figure 3.1 shows the relationship between current and voltage along one phase of the

line in terms of the distributed parameters, with

z = R + joL = series impedence per unit length/phase
y = G + jwC = shunt admittance per unit length/phase
| = length of the line

Voltages and currents are phasors representing sinusoidal time varying quantities

Figure 3.1 Current and voltage relationship of a distributed parameter lines

A differential section of the line of length dx at a distance x from the receiving end

The differential voltage across the elemental length is

12



av =1(zdx)

dV:I
de (3.4)

The differential current flowing into the shunt admittance is

dI=V(ydx)
dx

Differentiating equations with respect to X,

v dl
o a7 (3.6)
dx> 7 dx

V, and I known at x=0 then General solution

v VatZ Ig SAL ERA=Z, -

e ™
2 2
7_VR/ZC+IR > VR/ZC—IRe_y,, (39)
y=yz=a+jp
Z, = Characteristic impedance a = attenuation constant
y = Propagation constant . [ = phase constant

—e% P — ™ (cos Bx + jsin fx)

e = e—a—jﬁ —e (cos ﬂx —]sin ,Bx)



3.2.1 Equivalent circuit of a transmission line

By letting x=I in equation 3.8 and 3.9 and rearranging

VR(eﬂ +e™) N Z, IR(e” —e ™)

Ve
Vs = Vg cosh(¥) + Z, I sinh(y) (3.10)
Iy =1, cosh(#) + —sinh(¥) 3.11)

A 7 circuit with lumped parameters

From equivalent circuit the sending end voltage

Ve=Z,(Ig+—Vz)+ Vg

Z;Ye )W+ Z, 1 (3.12)

Vs:(

Figure 3.2 Equivalent Circuit of a Transmission Line

Comparing 3.12 and 3.10
Z. :ZC Slnh(}’l) (313)

zZ,Y
—¢-¢ 41 =cosh(y@)



Y, cosh(y)-1

2 Z,sinh()
Y, tanh(4) (3.14)
2 Z

la

Equation 3.13 and 3.14 give the elements of the equivalent circuit

3.2.2 Nominal = equivalent circuit

If ¥ <<I, Z,, ¥, may be approximated as follows

Z,=Z sinh(M)=Z () -zl =2
N (3.15)
> =7 tanh(y1/2)

(4

Z." 2 2

Z = total series impedance (zl)

Y = total shunt admittance (yl)

3.3 Transformers

Transformers enable utilization of different voltage levels across the system. 220kV
and 132kV voltage levels are being used to transmit power by Ceylon Electricity
Board (CEB). In addition to voltage transformation, transformers are used to control
of voltage and reactive power flow. Two types of tap changing facilities are provided.

Off load (No Load) tap changing and on load tap changing (OLTC)

3.3.1 Representation of two-winding transformers.

Basic equivalent circuit in physical units



[deal
transformer

Figure 3.3 Basic equivalent circuit of a two winding transformer

Z,=Rp+jX,

ZS = RS +jXS

R,,R, - primary and secondary winding resistance

X ., X, — primary and secondary winding leakage reactance

n,,n, — number of turns of primary and secondary winding
G magnetizing reactance referred to the primary side
Let

Zp-2, At nominal primary side tap position

Z,, - Z, At nominal secondary side tap position

n,, - Primary side nominal number of turns

n.. _ Secondary side nominal number of turns

Xmpis very large and is usually neglected



n. - n

V, =L, ipt— = (3.17)
n. n.
v= ey D7 iz, (3.18)
np }’lp

Equations 3.17 and 3.18 in terms of the nominal values

- ’ - n__
Z 1o+ (i’_] Z, (3.19)
npo ns
2 )
n
V=V, £ Zpoip+(ns Z,1 (3.20)
- n,\ Ny,

Nominal number of turns related to the base voltages are

npo vpbase
Mg Vsbase
vpbase = Zpbaselpbase

Vsbase = Z spasel sbase

Per unit form

c2 - hp - 2 hn
V. :np Zpalp‘}"_pvx_ns '_pLsol5 (3‘21)
n - 2 n . . .
vr:--irvp—np —Zpoiptns Zsols (3-22)
Super bars denote per unit values
n - n
n. = Ny = -
npl) n\

17



anZpo e nsLZso
[deal S

Figure 3.4 Per unit equivalent circuit

(3.23)

(3.24)

#n = Per unit turn ratio

Figure 3.5 Standard equivalent circuit for a transformer

18
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[f the actual turns ratio is equal to nominal turns ratio, then 7 — 1.0

When the actual turns ratio is not equal to nominal turns ratio, then 7 represents off-
nominal ratio (ONR). The equivalent circuit of figure 3.5 can be used to represent a

transformer with a fixed (off load) tap on one side and on load tap changer (OLTC)on

the other side. The off nominal turns ratio is assigned to the side with OLTC and Z.

has a value corresponding to the fixed-tap position of the other side.

3.3.2 Equivalent = circuit representation

From figure 3.5, the terminal current at bus P is

n
L
L7 n
3.25
=(v, nv,) ( )
n
Y.=1/Z
Similarly the terminal current at bus S is
(3.26)

is=(nv,—v,)
n

19



(a) General 7 network

cY.

(b) Equivalent 7 circuit

Figure 3.6 Transformer representation with ONR

Ye = 1/Ze Cc = 1/7’1
Corresponding terminal currents for the 1 network shown in figure 3.6 (a)

iP:yl(vp—Vs)—}vyZVp (327)

20



Equating the corresponding admittance terms in equations 3.25 and 3.27

=Y.
n

14

y-; = L_l Ye ZC(C—l)Ye

< 2
n n

c=1/n

From equations 3.26 and 3.28

yy=({1-0)Fe.

3.4 Three winding transformers
This type can be represented under balanced three phase conditions by a single phase

equivalent circuit of three impedances star connected (Figure 3.7)

T

Figure 3.7 Three winding Transformer

21



T2

Vi v
2

Z,

! Tis

Vs

Figure 3.8 Three winding Transformer equivalent circuit

Z,s = Impedance of the primary when the secondary is short circuited and the tertiary
open.

Z,= Impedance of the primary when the tertiary is short circuited and the secondary
open.

Z«= Impedance of the secondary when the tertiary is short circuited and the primary

open.
Zys— Zpt Zs
Zy=Zy+ 7,
Za=7Zs+ Z

Zy= Yo Zpst Zpi- Lst)
Zs :l/z(zps+zst ‘Zpt)
Zt:]/z(zpt+zst‘zps)

Star point is fictitious. Z is very small and can be negative

22



3.5 Power flow analysis

The power flow (load flow) analysis involves the power flows calculation and voltage
of a transmission network for specified terminal or bus conditions. Such calculations
are required for the analysis of transmission losses.

The system is assumed to be balanced. This allows a single phase representation of
the system. Associated with each bus there are four quantities: active power P,
reactive power Q, voltage magnitude V, and voltage angle 0. Three types of buses are

represented, and at each bus two of the above four quantities are specified

1. Voltage controlled (PV) bus : Active power and voltage magnitude are
specified . limits to the reactive power are specified.

2. Load (PQ) bus: Active power and reactive power are specified. Normally
loads are assumed to have constant power.

3. Slack (Swing) bus: Voltage magnitude and phase angle are specified. Because
power losses in the system are not known a priori, at least must have

unspecified P and Q. the slack bus is the only bus with known voltage.

/ [ V

_’ I 12 In

I ey n Y v (3.29)
Ynl YnZ Y I_/—_

n is the total number of nodes

Y, is the self admittance of node i (sum of all the admittances terminating at node 1)
Y, is the mutual admittance between nodes i and node j (negative of the sum of all the

admittances between nodes i and node j)

I; is the phasor current flowing into the network at node i

V, is the phasor voltage to ground at node i
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3.5.1 Nonlinear power flow
Equation 3.29 would be linear if the current injection I was known, In practice, the

current injections are not known for most nodes. The current at any node k is related

toP,Qand V

7 _ b IO

‘ (3.30)

For P Q nodes, P and Q specified and for the P V nodes P and the magnitude of the

v are specified. For other type of nodes, the relationship between P, Q, V' and {

are defined by the characteristics of the devices connected to the nodes. The boundary
conditions imposed by the different types of nodes make the problem nonlinear and
therefore power flow equations are solved iteratively using techniques such as the

Gauss- Seidel (G-S) or Newton Raphson (N-R) method.

3.5.2 Selection of solution method

The time taken to perform one iteration of the computation is relatively smaller in
case of G-S method as compared to N-R method but the number of iteration required
by G-S method are larger as compared to N-R method . They increase with the
increasing system size. The convergence of N-R method is not effected by the
selection of the slack bus whereas G-S method is sometimes very seriously affected
and the selection of the particular bus may result in poor convergence.

G-S method is easy to programme and uses core memory most efficiently. Large
power systems N-R method is found to be more efficient and practical from the view
point of computational time and convergence characteristics.

Therefore Newton Raphson method is selected as the best method for load flow

analysis

3.5.3 Newton Raphson (N-R) method

For any node k

Si =P, +jO, =V, (3.31)
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From equation 3.29

L=2 YV (3.32)
m=1

From equation 3.31 and 3.32

P+ JOr =Vi Z(ka = JBin W (3.33)

m=1
ViVe = (Vkefek )(V,,,e"e”’ Y=V, Vmej(t?kﬂ,,,)

ViV = ViV, (€088, + jsin6y,) (3.34)

P, and Qi from real form

P, =V, Y GV €050y + BV, SN O4) (3.35)

m=]

Qk = Vk Z (ka Vm sin ekm - Bkm Vm cOs gkm)
m=}

P and Q at each bus are functions of voltage magnitude V and angle 6

sp denotes specified values, then load flow equations are

sp

P(6,.0,,V,.V,) =P~
0,(6,..6,,V,.V,) =0,

0,6,.0,V,.V,)=0,"

(3.36)

Using Taylor’s theorem and neglecting higher terms we can arrange above load flow

Equations in the form
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el o

~‘AP‘
(3.37)

AQ

J —Jacobian matrix

3.6 Line flow equations

After the iterative solution of bus voltage is completed, line flows can be calculated.

The current at bus p in the line connecting bus p to q is

Y pq
2

ipg =Wy =V )Yy +V)p
Ppg = JOpq =V g 1pg

. _ Y pq
qu _Jqu 'Vp [(Vp—Vq)ypq+Vp 7 |

vt Y pq
_Vp (VP_Vq)ypfr+Vp Vo 2"

P, is the real power flow from bus p to q and O, is the reactive power flow from

busptoq.
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Figure 3.9 Equivalent circuit of a transmission link for evaluating line flows

Similarly, at bus g the power flow from busqtopis

. i _ Y opa
Pqp ]qu - Vq (Vq Vp )ypq t Vq Vq 2
The power loss (active and reactive) in the line pq is sum of the power flows from p to

q and from q to p.
qu—jqu and Pqp—jQqﬁ

3.7MATLAB
MATLAB is selected for load flow programming, because it is a special purpose
computer programming tool to perform engineering & scientific calculations. It is
designed to perform matrix mathematics very conveniently. MATLAB has many
advantages compared to conventional computer languages for technical problem
solving.

1. Ease of use

2. Platform independence

3. Pre defined functions
Main disadvantage is that it is an interpreted language and therefore executes more

slowly compared to compiled languages.
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Chapter 4

Methodology

4.1 Assumptions for load flow calculation

1.

A balanced three phase power system is assumed, and the transmission system
is represented by its positive phase sequence network of linear lumped series
and shunt branches.

The generators are assumed to be three phase balance voltage sources and only
the generator positive voltages are present.

The load on each bus is assumed to be three phase balanced loads.

Each bus of the system is described by four parameters P, Q, V, 8. Two of the
parameters are known and the other two are unknown for any given node.
Slack (swing) bus is created and defined in the problem formulation. It arises
because the system I’R losses are not known precisely prior to the load flow
calculation.

Embedded generations are not included.

The National transmission network is modelled from Generator step up

transformer (A) to 33kV distribution level (B) as shown in figure 5.1

33 orl IkV

a +

Figure 4.1 Selected bus bars of the transmission network
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4.2 Modelling national transmission network

All the data regarding generation, transmission lines, transformers and node points
are systematically categorized. Then the two input files which are line, transformer
parameters and bus information are prepared for the load flow simulation.
Transformer taps are kept fixed and the nominal values are being used. Then

transmission network is modelled using MATLAB and run for the load flow analysis.

V = Bus voltage

3 = phase angle

P Gen = Active power generation (MW)

Q_Gen = Reactive power generation (Mvar)

Q Max = Maximum reactive power generation (Mvar )
Q Min = Minimum reactive power generation (Mvar )
P Load = Active power consumption (MW)

Q Load = Reactive power consumption (Mvar)

: |
|
2 - = ;S 5 = |2 | ®
2 EFE gl e SO0 | 12513
& 5 a |0 |0 |O |a|0o
=
Slack bus 1
J J 2 2 J J - -
Voltage
2 J ? J ? J J - -
controlled bus
Load bus
0 ? ? - - - J J

Initially, Voltage and phase angle of each node is assumed one per unit and zero
degrees. For the Slack bus, Voltage and angle are known, active power generation
and reactive power generation are calculated by the programme. For the Voltage

controlled busses, Voltage and active power generation are known, angle and reactive
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power generation are calculated by the programme. For Load buses, active power

consumption and reactive power consumption are known, Voltage and angle are

calculated by the programme.

4.3 Simulation procedure

Transmission System shown in annex 15 was simulated using MATLAB.

1. Transmission line data and bus data are listed in Table 4.1 and Table 4.2

respectively.

o © g £ g 2
E 9 g = 2 g =
m n g = =g “ 3 g8 2
= + a. S o <o Q. a
£ @ 2z = g ~ = o 8 o
e 1) & = S X = & 3 d & =
L = [N [~ n = w»nn > = o
Table 4.1 Line data
~ = l 2
3 p= &
v 2 7 = =
d joh hod 8 9 -8 ~ o — o —~ » o~ o, o~
z > %D L o < S — 5 —~ o — =] St < — = —
22 2 b 8 3 E8E |8 E S E|s ES S
2| 2 2 <€ A D = , = b ;= P =
m | m > = o O £ a o | |0 |OC |OC

Table 4.2 Bus data

2. Specify some programme parameters :
Base MVA: 100
Accuracy: 0.001

Maximum iterations: 100
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3. Each row in the bus-data matrix corresponds to a bus in the system and there
are 11 entries (columns) per row.
Column 1 is the bus number. Column 2 is designated for bus code where code 0, 1
and 2 are used to specify load buses, slack bus, and voltage controlled bus
respectively. Column 3 & 4 are reserved for voltage magnitude and phase angle.
For slack bus, voltage bus and phase angle will be specified. Column 5 & 6 are for
load buses, real and reactive powers are entered in positive MW and Mvar. It is
important to enter initial bus voltage and phase angle. A flat start (V=1, & =0) is
used. Column 7 & 8 are used to specify generated MW and Mvar respectively.
Column 9 & 10 are denoted for generator unit minimum and maximum limits of
Mvar. The last column is used to specify positive injected Mvar of shunt

capacitors. Power flow programme reads bus data from “Budata.xls” input file.

4. Transmission line parameters are entered in line-data matrix which consists of
6 columns.

Columns 1 and 2 are reserved for the bus numbers column 3 through 5 are used

for line resistance, reactance and one-half of the total line charging Suceptance.

The last column has the value of 1 for transmission line or transformer tap setting.

Power flow programme reads line data from “Lndata.xls” input file.

5. The following functions are used in sequence to compute and display power

flow solution in MATLAB work space, (Annex 12).

Function Description
i SO - —_—

Forms bus admittance matrix
Lfybus.m

Load flow solution by Newton Raphson method
Lfnewton.m
Busout.m Prints power flow solution on the screen
Lineflow.m Computes and displays line flow and losses

Table 4.3 MATLAB functions
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6. MATLAB input file is shown in below

clear;

basemva=100;
accuracy=0.0001;
maxiter=100;
busdata=xlsread('Budata.xls');
linedata=xIsread('Lndata.xls");
Lfybus

Lfnewton

busout

Lineflow
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Chapter 5

5.1 Results of load flow study

Results and Analysis

Table 5.1 summarizes thirty minutes load, generation and losses in transmission

network over the twenty four hours. Load and generation data (Wednesday, August

13, 2008) were taken for the load flow analysis.

Load Generation 77» Losses ]
Time Mvar Mvar | Total Lo(f/f)es
MW Mvar MW (Generator) | (BSC) | Mvar MW Mvar
0:30 | 783.10 | 390.34 796.25 213.78 | 45.00 | 258.78 | 13.15 | -131.56 | 1.65%
1:00 | 782.90 | 384.14 795.93 206.33 | 45.00 | 251.33 | 13.03 | -132.81 | 1.64%
. 1:30 | 782.30 | 383.32 795.26 204.41 | 45.00 | 249.41 | 12.96 | -133.91 | 1.63%
2:00 | 767.40 | 365.50 779.55 176.34 | 45.00 | 221.34 | 12.15 | -144.16 | 1.56%
2:30 | 775.20 | 377.40 787.57 192.42 | 45.00 | 237.42 | 12.37 | -139.98 | 1.57%
3:00 | 762.50 | 365.70 774.54 174.87 | 45.00 | 219.87 | 12.04 | -145.83 | 1.55%
3:30 | 761.80 | 343.60 773.56 148.42 | 45.00 | 193.42 | 11.76 | -150.19 | 1.52%
4:00 | 771.70 | 366.05 784.20 178.85 | 45.00 | 223.85 | 12.50 | -142.20 | 1.59%
4:30 | 812.90 | 372.85 825.78 19121 | 45.00 | 236.21 | 12.88 | -136.64 | 1.56%
5:00 | 877.40 | 361.25 891.31 191.03 | 45.00 | 236.03 | 13.91 | -125.22 | 1.56%
5:30 | 955.80 | 385.60 972.15 244.15 | 45.00 | 289.15 | 16.35 | -96.46 | 1.68%
6:00 | 1029.00 | 403.98 1047.81 288.37 | 45.00 | 333.37 | 18.81 | -70.61 | 1.79%
6:30 | 1036.40 | 416.08 1055.44 28124 | 65.00 | 346.24 | 19.04 | -69.84 | 1.80%
7:00 | 1033.60 | 430.01 1052.75 299.16 | 65.00 | 364.16 | 19.15| -65.85| 1.82%
| 7:30 | 1035.90 | 466.51 1055.27 336.37 | 70.00 | 406.37 | 19.37 | -60.14 | 1.84%
8:00 | 1146.90 | 534.96 1168.86 43550 | 85.00 | 520.50 | 21.96 | -14.46 | 1.88%
8:30 | 1175.60 | 598.00 1200.05 540.72 | 95.00 | 635.72 | 24.45 37.72 | 2.04%
9:00 | 1208.40 | 635.07 1234.37 604.40 | 95.00 { 699.40 | 25.97 64.33 | 2.10%
9:30 | 1224.29 | 653.37 1251.14 636.62 | 95.00 | 731.62 | 26.85 7825 | 2.15%
10:00 | 1265.00 | 643.51 1293.82 643.36 | 95.00 | 738.36 | 28.82 94.85 | 2.23%
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Load Generation Losses
Time Mvar Mvar Total chg/f)es
MW Mvar MW soneraton | (BSC) | Mvar | MY Mvar
\
10:30 | 1271.30 | 674.05 | 1300.31 651.44 | 120.00 | 771.44 29.01 97.39 | 2.23% |
11:00 | 1274.40 | 687.50 | 1304.15 670.76 | 120.00 | 790.76 | 29.75 | 103.26 | 2.28%
11:30 | 1268.00 | 685.10 | 1297.31 663.79 | 120.00 | 783.79 | 29.31 98.69 | 2.26%
12:00 | 1233.70 | 694.15 | 1262.03 655.20 | 120.00 | 775.20 | 28.33 81.05 | 2.24%
12:30 | 1206.40 | 675.45 | 1234.68 636.13 | 115.00 | 751.13 | 28.28 7568 | 2.29%
13:00 | 1196.30 | 673.65 | 1223.74 630.22 | 115.00 | 745.22 ' 27.44 71.57 | 2.24%
13:30 | 1218.10 | 690.70 | 1244.94 651.25 | 115.00 | 766.25 | 26.84 75.55 | 2.16%
14:00 { 1232.30 | 700.25 | 1259.44 662.67 | 115.00 | 777.67 | 27.14 77.42 | 2.15%
14:30 | 1242.60 | 695.75 | 1269.77 661.63 | 115.00 | 776.63 | 27.17 80.88 | 2.14%
15:00 | 1239.15 | 687.15 | 1265.81 647.89 | 115.00 | 762.89 | 26.66 7574 | 2.11%
15:30 | 1214.80 | 674.65 | 1240.05 607.81 | 120.00 | 727.81 * 25.25 53.16 | 2.04%
16:00 | 1230.30 | 664.45 | 1254.85 603.45 | 105.00 | 708.45 | 24.55 44.00 | 1.96%
16:30 | 1201.40 | 676.82 | 1224.49 596.55 | 105.00 | 701.55 | 23.09 24.73 | 1.89%
17:00 | 1186.00 | 650.18 | 1208.39 54963 | 105.00 | 654.63 | 22.39 4.45 | 1.85%
| 17:30 | 1186.40 | 635.88 | 1208.75 526.24 | 105.00 | 631.24 | 22.35 -4.64 | 1.85%
18:00 | 1207.10 | 605.90 | 1229.56 503.81 | 95.00 | 598.81 | 22.46 -7.09 | 1.83%
18:30 | 1324.30 | 636.05 | 1354.53 597.41 | 95.00 | 692.41 | 30.23 56.36 | 2.23%
. 19:00 | 1596.00 | 694.12 | 1645.77 815.59 | 90.00 | 905.59 | 49.77 | 211.47 | 3.02%
19:30 | 1635.40 | 702.92 | 1688.88 858.99 | 90.00 | 948.99 ‘J 5348 | 246.07 | 3.17%
20:00 | 1599.50 | 682.77 | 1650.43 824.11 | 80.00 | 904.11 N 50.92 | 221.34 | 3.09%
20:30 | 1570.20 | 671.58 | 1617.26 772.39 | 85.00 | 857.39 | 47.06 | 185.81 | 2.91%
21:00 | 1492.00 | 634.95 | 1533.69 678.62 | 85.00 | 763.62 | 41.69 | 128.67 | 2.72%
21:30 | 1338.90 | 578.78 | 1370.38 561.88 | 85.00 | 646.88 | 31.48 68.10 | 2.30%
| 22:00 | 1206.80 | 530.59 | 1231.32 43532 | 85.00 | 520.32 | 24.52 | -10.27 [ 1.99%
22:30 | 1123.90 | 499.27 | 1145.17 388.88 | 75.00 | 463.88 ‘ 2127 | -3539 | 1.86%
23:00 | 999.90 | 462.50 | 1016.02 297.17 | 75.00 | 372.17 | 16.12 | -90.33 | 1.59%
23:30 | 950.30 | 454.20 | 965.05 275.10 | 75.00 ! 350.10 ‘ 14.75 | -104.10 | 1.53%
2400 | 866.50 | 452.90 | 880.00 254,96 | 70.00 | 324.96 [ 13.50 | -127.94 | 1.53%

Table 5.1 Results of thirty minutes load-flow analysis
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Figure 5.3 Active power generation, consumption and losses

Active Power Loss Vs Time

Time

Figure 5.4 Transmission loss with and without transformer resistance



5.2 Active power generation, consumption and losses

Percentage variation of transmission losses over twenty four hours is shown in Figure
5.1. Evening peak demand which is 16354 MW is recorded around 19.30 p.m.
Evening peak starts 18.00 p.m. The total generation required is 1688.8 MW.
Maximum loss is 53.4 MW. As a percentage of total generation, It is a 3.17 %.
Lowest demand and generation are recorded around 3.30 a.m. It is around 761.8 MW
and 773.56 MW respectively. Minimum loss is 11.75 MW and 1.52 % of total
generation. Day peak is around 11.00 a.m. Any time in between 0.00 a.m. to 24.00

midnight, Transmission losses vary from 1.52 % to 3.17 %.

5.3 Reactive power generation, consumption and losses
Reactive power sources are generators, shunt capacitors, tap changing transformers
and transmission lines. Reactive power generation must be equal to reactive power

consumption at any time.

Reactive power generation = Reactive power consumption
[Generators + Transmission lines [Line inductive reactance + Inductive loads]

+Capacitor banks) |

Sources and Sinks (Generation and Absorption) of reactive power
Transmission line be loaded such that load current is I and load voltage V. then
reactive power absorbed by the transmission line will be
5.1
FoL 1)
o — supply angular frequency
L — line inductance
Due to the shunt capacitance of the line, the reactive vars supplied by the line are
V2eC (5.2)
C — shunt capacitance of the line

In case the reactive vars supplied by the line are equal to the reactive vars absorbed,

PoL = VoC
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(5.3)

Z, — characteristics impedance of the line.

The loading condition in which the vars absorbed are equal to the vars generated by
the line is surge impedance loading (SIL) and it is where the voltage throughout the
length of the line is same. i.e. if the transmission line is terminated by a load
corresponding to its surge impedance the voltage at the load is constant.

If PoL > V2eC then the receiving end voltage will drop and if PoL < VZeC (light
load) the voltage will rise. Normally the loading is higher than the SIL and therefore,
the condition PoL > V?wC exists and the net effect of the line will be to absorb the

reactive vars. Under light load conditions, the line will work as vars generator.

Time

Figure 5.5 Reactive power generation, consumption and losses

Variation of reactive power loss, generation and consumption over twenty four hours
are shown in Figure 5.5. Highest reactive power loss is around 19.30 p.m.and It is 246
Mvar. Figure 5.5 shows that reactive power consumption is greater than reactive
power generation in light load condition (0.00 a.m. to 8.00 a.m, and 22.00 p.m to

24.00 p.m). Because part of the total reactive power consumption will be met by
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transmission lines. Balance will be provided by generators and breraker switch
capacitors (BSC) to maintain voltage within allowable range. Minimum reactive
power generation is around 3.30 a.m. At heavy load condition (8.00 a.m to 22.00

p.m.), reactive power consumption is less than reactive power generation.

5.4 Evaluation of Energy loss
Load factor (e)
It is “the ratio of the average load over a designated period of time to the peak load

occurring on that period {15].” Therefore, the load factor ¢ is

3 Ayerage_loqg{

(5.4)
Peak load

e =
P

max

Po =7 j P(t)dt

Loss factor (LF)

It is “the ratio of the average power loss to the peak load power loss during a specified

period of the time [15].” Therefore, the loss factor LF is

Average power loss
LF = —
Power loss at peak load

(5.5)

Utilization time of losses (UTL)

The UTL is defined as the time required to dissipate same amount of energy losses if
peak power loss is maintained instead of actual demand curve.

An empirical formula (Jung’s Formula) for UTL in terms of load factor (e) is as

follows

2 2
7L =°¢ (2+e )*24 Hrs/ Day (5-6)
(1+2e)
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An approximate formula to relate the loss factor to the load factor is

LF =(02%¢) +(0.8%¢?)

P»v =1130.38 MW

Prax=1635.4 MW

Peak power loss = 53.48 MW

Total energy delivered =27128.17 MWh

From equation 5.4

e=0.6912

From equation 5.7
LF = 0.5204

From equation 5.6

UTL = 11.925 hrs/day

Method 1

By definition of UTL

Energy loss = (Peak power loss) x (UTL) MWh
=637.73 MWh
=235%

Method 2

From equation 5.5

Average power loss = (Peak power loss) x (LF) MW

Total daily energy loss = Average power loss x 24 MWh
= 667.97 MWh
=2.46%
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Chapter 6

Conclusion and Recommendation

6.1 Conclusion and Discussion

According to the 2007 CEB statistics, total system losses (Energy losses) amount to
around 15.67%. It is a heavier loss compared with losses in developed countries. CEB
has forecasted that the transmission losses are 2.4% and 2.0% at 2008 and 2010

respectively with their expansions.

According to this study, evening peak demand which is 1635.4 MW is recorded
around 19.30 p.m. The total generation required is 1688.8 MW. Maximum active

power loss is 53.4 MW. As a percentage of total generation, itis a 3.17 %.

Lowest demand and generation are recorded around 3.30 a.m. It is around 761.8 MW
and 773.56 MW respectively. Minimum loss is 11.75 MW and 1.52 % of total
generation. Day peak is around 11.00 a.m. Any time in between 0.00 a.m. to 24.00

midnight, Transmission losses vary from 1.52 % to 3.17 %.

Highest reactive power loss is around 19.30 p.m. and It is 246 Mvar. Reactive power
consumption is greater than reactive power generation in light load condition.
Minimum reactive power generation is around 3.30 a.m. At heavy load condition

reactive power consumption is less than reactive power generation.

At light load condition, vars absorbed are higher than vars generated, because part of
the total reactive power consumption will be met by transmission lines. Due to
available excess system capacity of var generation, vars can be sold to the embedded
power producers and which will generate additional revenue to the CEB. At peak time

period, vars can be obtained from the embedded power producers.

Most of studies have been done neglecting transformer series resistance. But the loss
due to transformer resistance is significant. The difference between with and without
transformer resistance varies in between 0.5 % to 0.8 % .Thus, It can be concluded

that neglecting transformer series resistance is not justifiable.
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MATLAB is found to be a powerful and convenient programming tool for load flow
analysis. It is easy to handle complex numbers and matrix calculations with

MATLAB due to inbuilt functions for handling complex numbers.
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Annex 1

National Transmission Network
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Annex

Data of Transmission Lines/ Under Ground Cables

£ : gl 2 2] &

£ > | £ g 2 S S S

3 % |0 O — ~4 » >
132KV Transmission lines UG
Kelanitissa-Fort 132 | 1 | Cu500 49| 0.00143 | 0.00267 | 0.10997
Fort-Kollupitiya 132 | 1 | Cu350 2.7 | 0.00093 | 0.00153 | 0.05321
Kollupitiya-Kolonnawa 132 | 1 | Cu500 5.4 | 0.00158 | 0.00294 | 0.12119
Pannipitiya-Dehiwala 132 | 1 | XLPE, 1000 9.0 | 0.00139 | 0.00816 | 0.10346
Colombo 1-Kolonnawa 132 | 1 | XLPE, 1000 4.6 | 0.00071 | 0.00417 { 0.05288
Dehiwala-Havelock Town 132 | 1 | XLPE, 800 8.5 | 0.00151 | 0.00805 | 0.09073
Cotombo A-Colombo 1 132 | 1 | XLPE. 800 6.3 | 0.00112 | 0.00597 | 0.06725
132KV Transmission lines OH
New Laxapana-Canyon 132} 1| Lynx 10.0 | 0.01022 | 0.02301 | 0.00487
Ukuwela-Bowatenna 132 | 1| Lynx 30.0 | 0.03065 | 0.06904 | 0.01462
Rantambe-Badulla 1 132 | 1| Lynx 37.0 | 0.03780 | 0.08515 | 0.01803
Rantambe-Badullla 2 132 | 1| Lynx 33.0 { 0.03371 | 0.07595 | 0.01608
Badulla-Inginiyagala 132 | 1 | Oriole 79.9 | 0.08759 | 0.19993 | 0.03866
Inginiyagala-Ampara 132 | 1 | Lynx 25.0 | 0.02554 | 0.05754 | 0.01218
Habarana-Valachchena 132 | 1| Lynx 99.7 | 0.10185 | 0.22945 | 0.04857
Kotmale-Kiribathkumbura 132 | 2 | Lynx 22.5 | 0.02299 | 0.05178 | 0.01096
Kiribathkumbura-Ukuwela 132 | 2 | Lynx 29.9 | 0.03055 | 0.06881 | 0.01457
Ukuwela-Habarana 132 | 2 | Lynx 82.3 | 0.08408 | 0.18941 | 0.04009
Habarana-Anuradapura 132 | 2 | Lynx 48.9 | 0.04996 | 0.11254 | 0.02382
Polpitiya-Kotmale 132 | 2 | Lynx 29.5 | 0.03014 | 0.06789 | 0.01437
Biyagama-Sapugaskanda PS 132 | 2 | Zebra 2.1 { 0.00092 | 0.00466 | 0.00109
Kelanitissa-Kolonnawa (132 2 | Invar 2.2 | 0.00048 | 0.00386 | 0.00155
Kolonnawa-Pannipitiya 132 | 2 | Lynx 12.9 | 0.01318 | 0.02969 | 0.00628
Kotugoda-Bolawatta(T) 132 | 2 | Zebra 22.0 | 0.00960 | 0.04886 | 0.01144
Bolawatta(T)-Madampe(T)) 132 | 2 | Lynx 22.6 | 0.02309 | 0.05201 { 0.01101
Madampe(T)-Puttalam 132 h2 Lynx 61.4 | 0.06272 | 0.14131 | 0.02991
Madampe(T)-SS 132 | 2 | Lynx 6.8 | 0.00695 | 0.01565 | 0.00331
Kolonnawa-Aturugiriya 132 | 2 | Lynx 14.0 | 0.01430 | 0.03222 | 0.00682
Athurugiriya-Oruwala 132.] 2 | Lynx 3.4 | 0.00347 | 0.00782 | 0.00166
Athurugiriya-Thulhiriya(T) 132 | 2 | Lynx 36.0 | 0.03678 | 0.08285 | 0.01754
‘Thulhiriya(T)-SS 132 | 2 | Lynx 23.9 | 0.02442 | 0.05500 | 0.01164
Thulhiriya(T)-Polpitiya 132 | 2 | Lynx 28.0 | 0.02860 | 0.06444 | 0.01364
Kolonnawa-Kosgama(T) 132 | 2 | Lynx 31.9 | 0.03259 | 0.07342 | 0.01564
Kosgama(T)-SS 132 | 2 | Lynx 0.5 | 0.00051 | 0.00115 | 0.00024
Kosgama(T)-Polpitiya 132 { 2 | Lynx 34.4 | 0.03514 | 0.07917 | 0.01676
Pannipitiya-Ratmalana 132 | 2 | Lynx 6.9 | 0.00705 | 0.01588 | 0.00336
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Pannipitiya-Panadura(T) 132 | 2 | Goat 12.3 | 0.00629 | 0.02734 | 0.00631
Panadura(T)-Matugama 132 | 2 | Goat 29.1 | 0.01488 | 0.06467 | 0.01493
Panadura(T)-SS 132 | 2 | Lynx 4.7 | 0.00480 | 0.01082 | 0.00229
Polpitiya-Laxapana 132 | 2 | Lynx 8.3 | 0.00848 | 0.01910 | 0.00404
Laxapana-Wimalasurendra 132 | 2 | Lynx 5.1 | 0.00521 | 0.01174 | 0.00248
Laxapana-New Laxapana 132 | 2 | Lynx 0.6 | 0.00061 | 0.00138 | 0.00029
New Laxapana-Polpitiya 132 | 2 { Lynx 8.0 | 0.00817 | 0.01841 | 0.00390
Kiribathkumbura-Kurunegala 132 | 2 | Lynx 34.6 | 0.03535 | 0.07963 | 0.01686
New Anuradapura-Trinco 132 | 2 | Lynx 103.3 | 0.10553 | 0.02377 | 0.05033
New Laxapana-Balangoda 132 | 2 | Lynx 43.9 | 0.04485 | 0.10103 | 0.02139
Balangoda-Samanalawewa 132 | 2 | Zebra 19.0 | 0.00829 | 0.04220 | 0.00988
Samanalawewa-Embilipitiya 132 1 2 | Lynx 38.0 | 0.03882 | 0.08745 | 0.01851
Balangoda-Deniyaya(T) 132 | 2 | Tiger 44.2 | 0.06266 | 0.10527 | 0.02093
Deniyaya(T)-Galle 132 | 2 | Tiger 57.3 | 0.08123 | 0.13648 | 0.02713
Laxapana-NuwaraEliya 132 | 2 | Lynx 38.8 | 0.03964 | 0.08930 | 0.01890
NuwaraEliya-Badulla 132 | 2 | Lynx 35.4 | 0.03616 | 0.08147 | 0.01725
Embilipitiya-Matara 132 | 2 | Lynx 52.0 | 0.05312 | 0.11967 | 0.02533
Embilipitiya-Hambantota 132 | 2 | Zebra 35.0 | 0.01527 | 0.07774 | 0.01820
Puttalam-Anuradapura 132 | 2 | Lynx 75.0 { 0.07662 | 0.17261 | 0.03654
Anuradapura-New Anuradapura 132 | 2 | Lynx 1.5 0.00153 | 0.00345 ; 0.00073
Anuradapura-Vavunia 132 | 2 | Lynx 54.7 | 0.05588 | 0.12589 | 0.02665
Kotugoda-Weyangoda 132 | 2 | 2xZebra 17.0 | 0.00371 | 0.02986 | 0.01195
Sapugaskanda GS-Biyagama 132 | 2 | Zebra 4.2 | 0.00183 | 0.00933 | 0.00218
Kolonnawa-Kelaniya 132 | 2 | Zebra 6.6 | 0.00288 | 0.01466 | 0.00343
Kelaniya-Kotugoda 132 | 2 | Zebra 19.3 | 0.00842 | 0.04287 | 0.01004
Kelaniya-KHD* 132 | 2 | Zebra 3.6 | 0.00157 | 0.00800 | 0.00187
Kelaniya-Sapugas. GS* 132 | 2 | Zebra 4.6 | 0.00201 | 0.01022 | 0.00239
Single in out to Horana from Panadura

T-Matugama™ 132 | 2 | Zebra 20.0 | 0.00872 | 0.04442 | 0.01040
Kukule-Matugama 132 Lynx 30.0 | 0.03065 | 0.06904 | 0.01462
Anuradapura-Vavunia 132 Zebra 54.7 | 0.02386 | 0.12149 | 0.02845
220 kV transmission lines

Victoria-Randenigala 220 | 1| 2xZebra 16.4 | 0.00129 | 0.01037 | 0.03202
Randenigala-Rantambe 220 | 1 | 2xZebra 3.1 | 0.00024 | 0.00196 | 0.00605
Kotmale-New Anuradapura 220 | 1 | Zebra 163.0 | 0.02560 | 0.13033 | 0.23545
Biyagama-Kelanitissa 220 | 2 | 2xGoat 12.5 | 0.00134 | 0.00764 | 0.02361
Biyagama-Kotugoda 220 | 2 | Zebra 19.6 | 0.00308 | 0.01567 | 0.02831
Biyagama-Kotmale 220 | 2 | 2xZebra 70.5 | 0.00554 | 0.04457 | 0.13764
Kotmale-Victoria 220 | 2 | 2xZebra 30.1 | 0.00236 | 0.01903 | 0.05877
Pannipitiya-Biyagama 220 | 2 | Zebra 15.5 | 0.00243 | 0.01239 { 0.02239

Note: The Line parameters are given in p.u. values w.r.t. Ziase=Vbase/MVA tase (MVA pase—100, Vigase in kV )
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Data of Existing Two Winding Transformers

Annex

f_:/;’_ MVA base | Units | HKV | LKV | 1005\?Au6ase)
Generator Transformers
1 | Victoriya 15.00 96.0 5> | 220.0 12.5 0.15625
2 | Kotmale 10.50 90.0 31 220.0 13.8 0.11667
3 | Randenigala 14.50 81.0 2| 220.0 12.5 0.17901
4 | Ukuwela 12.30 27.0 2| 132.0 12.5 0.45556
5 | Bowatenna 10.00 50.0 1 132.0 12.5 0.20000
6 | Polpitiya 12.10 53.7 2| 132.0 12.5 0.22533
7 | Canyon 10.80 38.0 21 132.0 12.5 0.28421
8 | Nlaxapana 13.50 72.0 2| 132.0 12.5 0.18750
9 10.00 40.0 1 132.0 11.0 0.25000
10 | Olaxapana 10.00 16.0 2| 132.0 11.0 0.62500
11 | Iginiyagala ~ 8.00 10.0 1 133.0 6.9 0.80000
12 4.00 5.0 1 33.0 6.9 0.80000
13 | Samanalawewa 11.00 71.0 2| 132.0 10.5 0.15493
14 | Kukule 11.00 46.0 2| 132.0 13.8 0.23913
15 | Wimalasurendra 12.30 32.1 2| 132.0 11.0 0.38318
16 | Ambilipitiya 13.00 70.0 2| 132.0 11.0 0.18571
17 | Matara 10.00 32.0 1 33.0 11.0 0.31250
18 | Horana 10.00 32.0 1 33.0 11.0 0.31250
19 | Colombo(Barge) 12.00 76.0 1] 2200 11.0 0.15789
20 | CCY-AES -GT 12.50 161.0 1| 220.0 11.0 0.07764
21 | CCY-AES -ST 12.50 81.0 1] 220.0 11.0 0.15432
22 | CCY-Kalanitissa -GT 12.00 147.0 1| 220.0 11.0 0.08163
23 | CCY-Kalanitissa -ST 12.00 83.0 1] 2200 11.0 0.14458
24 | KHD(Asia Power) 10.00 36.0 2| 132.0 11.0 0.27778
25 | Lakdanavi 9.04 20.0 1 33.0 11.0 0.45200
26 | Sapugas(Old-4 nos) 17.80 50.0 2| 142.0 11.0 0.35600
27 | Sapugas(Ext-4 nos) 17.80 50.0 1 142.0 11.0 0.35600
28 | Sapugas(Ext.-4 nos) 17.80 50.0 1 142.0 11.0 0.35600
29 | Puttalam-Heladanavi 12.00 80.0 2 1320 15.0 0.15000
30 | GT7 11.00 149.0 1 132.0 11.0 0.07383
31 | GT4-5 14.70 27.0 2 34.0 11.5 0.54444
Grid Station Transformers
32 | Kalanitissa 15.00 60.0 2| 1320 33.0 0.25000
33 | Kalaniya 10.00 31.5 1] 1320 33.0 0.31746
34 | Sapugaskanda 9.90 30.0 5| 1320 33.0 0.33000
35 | Bolawatta 10.95 31.5 132.0 33.0 0.34762
36 | Madampe 10.00 315 2| 1320 33.0 0.31746
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Puttalam

L 37 9.95 31.5 2] 1320 33.0 0.31587
| 38 | Veyangoda 10.00 31.5 2| 1320 33.0 0.31746
39 | Kurunagala 10.00 31.5 2| 1320 33.0 0.31746
& 40 | Kiribathkubura 10.90 31.5 3 132.0 33.0 0.34603
} 41 | Anuradhapura 10.65 10.0 21 1320 33.0 1.06500
| 42 | Anuradhapura 10.00 31.5 1 132.0 33.0 0.31746
43 | Vavniya 10.70 10.0 2| 1320 33.0 1.07000
44 | Trinco 10.52 31.5 2| 1320 33.0 0.33397
45 | Habarana 10.46 31.5 2| 1320 33.0 0.33206
46 | Valachchena 10.00 10.0 2] 1320 33.0 1.00000
| 47 | Ukuwela 9.67 31.5 2| 1320 33.0 0.30698
§ 48 | Rantabe 9.90 105.0 1] 2200 32.0 0.09429
E 49 | WPS 10.00 15.0 ! 132.0 33.0 0.66667
E 10.30 31.5 l 132.0 33.0 0.32698
| 50 | Thuliriya 10.00 31.5 3 132.0 33.0 0.31746
51 | Athurugiriya 10.00 31.5 2| 1320 33.0 0.31746
52 | Sithawaka 10.00 31.5 2| 132.0 33.0 0.31746
53 | Kosgama 10.00 31.5 21 1320 33.0 0.31746
54 | N'Eliya 9.64 31.5 2| 132.0 33.0 0.30603
55 | Badulla 11.00 31.5 2| 132.0 33.0 0.34921
56 | Ampara 10.02 31.5 2] 132.0 33.0 0.31810
57 | lginiyagala 11.00 15.0 2| 132.0 33.0 0.73333
58 | Hambantota 10.87 16.0 2| 132.0 33.0 0.67938
59 | Ambilipitiya 10.00 31.5 2| 132.0 33.0 0.31746
% 60 | Matara 10.00 31.5 3 132.0 33.0 0.31746
] 61 | Balangoda 10.00 31.5 2| 132.0 33. 0.31746
62 | Deniyaya 10.76 31.5 3 132.0 33.0 0.34159
63 | Galle 10.40 30.0 2| 132.0 11.0 0.34667
64 | Ratnapura 10.00 31.5 2 132.0 33.0 0.31746
65 | Matugama 9.98 31.5 > | 1320 33.0 0.31683
66 | Horana 10.00 31.5 2 132.0 33.0 0.31746
67 | Panadura 9.98 31.5 132.0 33.0 0.31683
68 | Pannipitiya 9.90 31.5 > 132.0 33.0 0.31429
69 | Ratmalana 10.20 31.5 3 132.0 33.0 0.32381
| 70 | Kolonnawa 10.00 31.5 5 132.0 33.0 0.31746
71 | S'Japura 10.00 31.5 2| 132.0 33.0 0.31746
| 72 | Dehiwala 10.00 31.5 2] 1320 33. 0.31746
73 | HTown 10.00 31.5 2| 132.0 33.0 0.31746
74 | Kollupitiya 29.20 30.0 3 132.0 11.0 0.97333
75 | Fort 29.20 30.0 3 132.0 11.0 0.97333
76 | Maradana 29.00 31.5 3 132.0 11.0 0.92063
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Data of Generators

Annex 5

Generator
. Units x Tota'l Total Mvar
Power Station Capacity C(al\[/)li;l)ty MVA MVA COS o atPr;ted
(MW) .F.
Canyon 2x30 60 2x37.5 75 0.85 19.75
Wimalasurendra 2x25 50 | 2x31.25 62.5 0.80 18.75
Old Laxapana 3x833 25 3x9.8 29.4 0.85 5.16
2x 125 25 2x14.7 29.4 0.85 7.74
New Laxapana 2x50 100 2x62.5 125 0.80 37.50
Polpitiya 2x375 75 2x53.9 107.8 0.80 28.14
Victoria 3x70 210 3x82.5 247.5 0.85 43.46
Kotmale 3x67 201 3x90 270 0.80 47.41
Randenigala 2x61 122 2x81 162 0.80 42.67
Ukuwela 2x 19 38 2x21.4 42.8 0.80 16.50
Bowatenna 1 x40 40 1x47 47 0.80 30.00
Rantambe 2x24.5 49 2x30 60 0.80 18.00
Samanalawewa 2x60 120 2x70.6 141.2 0.85 37.19
Kukule 2x35 70 2x42 84 0.85 22.12
Iginiyagala 2x2.75 5.5 2x3.5 7 0.80
2x3.25 6.5 2x4 8 0.80
Udawalawe 2x3 6 2x3.3 6.6 0.90
Nillambe 2x1.6 32 2x2 4.4 0.80
CEB Hydro Total 1206.2
GT2 1x20 20 1x31 31 0.85
GT3 1x20 20 1x31 31 0.85
GT4 1x20 20 1x27 27 0.85 12.00
GTS 1x20 20 1x27 27 0.85 12.00
GTe 1x20 20 1x27 27 0.85
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GT7 1x115 115 | 1x154.6 | 154.62 0.80 92.78
CCY-GT 1x104 104 1x133 133 0.80 80.00
CCY-ST 1x61 61 1x81 81 0.80 48.60
Sapugaskanda Diesel 4x20 80 4x26.5 106 0.80 8.00
4x10 40 4x12.9 51.6 0.80 6.00
Sapugaskanda Diesel (Ext.)
4x 10 40 4x12.9 51.6 0.80 6.00
Chunnakam 1x8 8
CEB Thermal Total 548
Lakdhanavi 4x5.63 22.5 4x7.5 30.00 0.80 4.50
Asia Power Ltd 8x6.375 51 8x8 64.00 0.80 4.80
Colombo Power (Pvt) Ltd 4x16 64 | 4x19.622 78.48 0.80 11.77
ACE Power Matara 4x6.2 24.8 4x7.97 31.88 0.80 4.78
ACE Power !Jon‘ana 4x6.2 24.8 4x7.97 31.88 0.80 4.78
AES Kelani (Pvt.) Ltd-CCY-GT 1x109 109 | 1x144.95 | 14495 0.80 80.00
AES Kelani (Pvt.) Ltd-CCY-ST 1x54 54 1x80 80.00 0.80 43.20
Heladanavi (Pvt.) Ltd. 6x16.6 100 | 6x21.34 | 128.07 0.80 12.81
ACE Power Embilipitiya 14x7.107 100 | 14x9.21 | 129.01 0.80 5.53
IPP Total 550.1
Small hydro 119
Wind 5
Grand Total 2426.3
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Annex 6

Location of Existing, Committed and Candidate Power Stations

No. HYDROPOWER PLANT CAPACITY

(M)
1 | CANYON . 60
2 | WIMALASURENDRA . 50
3 | NEW LAXAPANA . 100
4 | OLD LAXAPANA . 50
5 | POLPITIYA . 75
6 | KOTMALE . 201
7 | VICTORIA . 210
8 | RANDENIGALA . 122
9 | RENTAMBE . 49
10 | UKUWELA . 38
11 | BOWATENNA . 40
12 | SAMANALAWEWA . 120
13 | UDRWALAWE . 06
14 | INGINIYAGALA . 11
15 | NILAMBE . 03
16 | KUKULE . 70
17 | UPPER KOTMALE o 150
18 | BROADLANDS X 40
19 | UMA OYA X 150
20 | MORAGOLLA X 27
21 | GINGANGA X 49
No. THERMAL POWER PLANT CRPACITY

(MW)
(® | KELANITISSA POWER STATION
GRS TURBINE (OLD) . 48
GAS TURBINE (NEW) . 115
GAS TURBINE (JBIC) . 65
COMBINED CYCLE (AES) . 163
COLOMBO POWER (Pvt)Ltd. . 60
SAPUGASKANDA POWER STATION
DIESEL 144
SAPUGASKANDA GRID SUBSTATION
1 LAKDANAVI 22.5
1 ASIA POWER Ltd. 49
| © | ACE POWER MATARA . 20
© | ACE POWER HORANA . 20
® | CHUNNAKAM . 08
® | HELADANAVI : 100
© | ACE POWER EMBILIPITIYA ¢ 100
@® | COMBINED CYCLE PLANT
KERRWALAPITIYA - 300
@ | COLOMBO POWER Pvt. 1TD. .
LEGEND
EXISTING  PLANTS .
CANDIDATES PLANTS X
COMMITTED PLANTS o
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Annex

CEB Distribution Regions

Trncomales
Anuradhapurs
Division 1 0

Kukynplya o
Division 2

Division 4

Kilinochcly

Colombo Cly ¢

Ratmaans Homagarms

Division 4

Nogombo

Anuradhapurs

Division 1 4 oma
Kubyapitiyn
Division 2
Bazxcagioa

Kandy Kalmuns
Kepsile

A I§
*luwara Elra Meara

Kelxniya
st Division 3

Division 2
Bathooxs

Katmena

Puaimca Chra

Kefanya

Kalutara

Moerogama

Enmanpsya

Division 4

Matary

55



Annex 10
MATLAB Programme for Load Flow Analysis

Input file to power flow programme
powerflow.m

clear;

basemva=100; % MVA Base
accuracy=0.0001; % Accuracy
maxiter=100; % Maximum Iterations

busdata=xlIsread('Budata.xls"); % Read bus data from input file

linedata=xlsread('Lndata.xls"); % Read line data from input file

Lfybus % Call file "Lfybus "
Lfnewton % Call file " Lfnewton "
busout % Call file " busout "

Lineflow % Call file " Lineflow "

This program obtains Y Bus Admittance Matrix for power flow solution
Lfybus.m

j=sqrt(-1); % Square root of -1
i=sqrt(-1); % Square root of -1
nl = linedata(:, 1 ); % Read From bus data
nr = linedata(:,2); % Read To bus data
R = linedata(:,3); % Resistances of lines
X = linedata(:,4); % Reactances of the lines
Bc = j*linedata(:,5); % Half of the total line charging suceptance ex. Y/2
a= linedata(:,6); % Transformer Tap setting (one for transmission line)
nbr=length(linedata(:,1)); % Number of rows in line data matrix
nbus = max(max(nl), max(nr)); % Maximum of from or to bus column
Z =R +j*X; % Impedance matrix
y=ones(nbr,1)./Z; % Branch admittance
for n = l:nbr
ifa(n) <=0 % if Tap<=0 then tap-=
a(n)=1;
else;end
Ybus=zeros(nbus,nbus); % initialize Ybus to zero

% formation of the off diagonal elements
for k=1:nbr;
Ybus(nl(k),nr(k))=Ybus(nl(k),nr(k))-y(k)/a(k);
Ybus(nr(k),nl(k))=Y bus(nl(k),nr(k));
end
end
% formation of the diagonal elements
for n=1:nbus
for k=1:nbr
if nl(k)==n
Ybus(n,n) = Ybus(n,n)+y(k)/(a(k)*2) + Be(k);
%Y bus(n,n) = Ybus(n,n)+y(k) +Bc(k);
elseif nr(k)==n
% Ybus(n,n) = Ybus(n,n)+y(k)/(a(k)"2) + Be(k);
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Ybus(n,n) = Ybus(n,n)+y(k) +Bc(k);
else, end
end
end
clear Pgg
Power flow solution by Newton-Raphson method
Lfnewton.m

ns=0; ng=0; Vm=0; delta=0;
yload=0; deltad=0;
nbus = length(busdata(:,1)); % Number of busses
kb‘[] m=[]; delta:[];
d={l; Qd [1; Pg=(1;
Qg—[] Qmm (1; Qmax={];
Pk=(]; P=[1; Qk={]; Q=[1; S=[1; V=[J;

for k=1:nbus
n=busdata(k, 1); % Read (last)bus numbers ex 1,2,3,
kb(n) = busdata(k,2); % Read bus type
Vm(n) = busdata(k,3); % Read Voltage magnitude
delta(n) = busdata(k,4); % Read Voltage angel delta
Pd(n) = busdata(k,5); - % Read P load
Qd(n) = busdata(k,6); % Read Q_load
Pg(n) = busdata(k,7); % Read P_generation
Qg(n) = busdata(k,8); % Read Q_generation
Qmin(n) = busdata(k,9); % Read Q minimum
Qmax(n) = busdata(k,10); % Read Q_maximum
Qsh(n) = busdata(k,11); % Read +ve injected power

if Vm(n) <=0
Vm(n) = 1.0; % if V<=0 then assign 1
V(n)=1+j*0; % Complex form

else delta(n) = pi/180*delta(n) % Convert into radian

V(n) = Vm(n)*(cos(delta(n)) + j*sin(delta(n))); % Complex form
P(n) = (Pg(n)-Pd(n))/basemva; % P at a bus
Q(n) = (Qg(n)-Qd(n)+ Qsh(n))/basemva; % Q at a bus
S(n) = P(n) +j*Q(n); % Complex power P & Q complex form

end

end

for k=1:nbus
if kb(k) == 1, ns = ns+1;
else, end
if kb(k) == 2 ng = ng+1;
else, end

ngs(k) = ng; % No of generator busses
nss(k) = ns; % No of slack busses

end
Ym=abs(Ybus); % Absulute value of Ybus matrix ex |x|
t = angle(Ybus); % Angle of Ybus matrix ex: x= a+jb angle=atan(b/a)

m=2*nbus-ng-2*ns;
maxerror = 1; converge=1; % Initial condition
iter = 0;
% added for parallel lines
mline=ones(nbr, 1); % (11x1) matrix
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for k=1:nbr
for mm=k+1:nbr
if((nl(k)==nl(mm)) & (nr(k)==nr(mm)));
mline(mm)=2;
elseif ((nl(k)==nr(mm)) & (nr(k)==nl(mm)));
mline(mm)=2;
else, end
end
end

% Start of iterations

clearA DC J DX
while maxerror >= accuracy & iter <= maxiter % Test for max. power mismatch
for ii=I:m
for k=I:m
A(ii,k)=0; %Initializing Jacobian matrix 8x8 matrix
end, end
iter = iter+1;
for n=1:nbus
nn=n-nss(n);
Im=nbus+n-ngs(n)-nss(n)-ns;
J11=0; J22=0; J33=0; J44=0;
for ii=I:nbr
if mline(ii)== % Added to include parallel lines
if nl(ii) == n| nr(ii) ==n
if nl(ii) ==n, I =nr(ii);
end
if nr(ii) ==n, 1 = nl(i1);
end
J11=J11+ Vm(n)*Vm()*Ym(n,1)*sin(t(n,1)- delta(n) + delta(1));
J33=J33+ Vm(n)*Vm(1)*Ym(n,l)*cos(t(n,l)- delta(n) + delta(l));
if kb(n)~=1
J22=J22+ Vm(1)*Ym(n,1)*cos(t(n,l)- delta(n) + delta(l));
J44=J44+ Vm(1)*Ym(n,1)*sin(t(n,l)- delta(n) + delta(l));
else,end
if kb(n) ~=1 & kb(l) ~=1
Ik = nbus+1-ngs(1)-nss(1)-ns;
11=1-nss(l);
% off diagonalelements of J1

A(nn, 1) ==Vm(n)*Vm(1)*Ym(n,1)*sin(t(n,])- delta(n) + delta(l));
if kb(1)==10 % off diagonal elements of J2
A(nn, 1k) =Vm(n)*Ym(n,l)*cos(t(n,1)- delta(n) + delta(l));

end
if kb(n)==0 % off diagonal elements of J3
A(lm, 1) =-Vm(n)*Vm(D)*Ym(n,l)*cos(t(n,1)- delta(n)+delta(l));
end
if kb(n) == 0 & kb(l) == 0 % off diagonal elements of J4
A(lm, 1k) =-Vm(n)*Ym(n,!)*sin(t(n,1)- delta(n) + delta(l));
end
else, end

else , end



else, end
end
Pk = Vm(n)*2*Ym(n,n)*cos(t(n,n))+J33;
Qk = -Vm(n)"2*Ym(n,n)*sin(t(n,n))-J11;
if kb(n) == 1 P(n)=Pk; Q(n) = Qk; end

if kb(n) — 2 Q(n)=Qk;

if Qmax(n) ~=0
Qgc = Q(n)*basemva + Qd(n) - Qsh(n);
ifiter <=7
if iter > 2

if Qgc < Qmin(n),

Vm(n) = Vm(n) + 0.01;
elseif Qgc > Qmax(n),
Vm(n) = Vm(n) - 0.01;end

else, end
else,end
else,end
end

if kb(n) ~=1
A(nn,nn) =J11;
DC(nn) = P(n)-Pk;
end
if kb(n) ==
A(nn,Im) = 2*Vm(n)*Ym(n,n)*cos(t(n,n))+J22;
A(lm,nn)=J33;
A(lm,Im) =-2*Vm(n)*Y m(n,n)*sin(t(n,n))-J44;
DC(Im) = Q(n)-Qk;

end
end
DX=A\DC";
for n=1:nbus
nn=n-nss(n);
Im=nbus+n-ngs(n)-nss(n)-ns;
if kb(n) ~=1
delta(n) = delta(n)+DX(nn); end
if kb(n) == 0
Vm(n)=Vm(n)+DX(Im); end
end

maxerror=max(abs(DC));
if iter == maxiter & maxerror > accuracy

% Swing bus P

% Between the 2th & 6th iterations
% the Mvar of generator buses are
% tested. If not within limits Vm(n)
% is changed in steps of 0.01 pu to
% bring the generator Mvar within
% the specified limits.

%diagonal elements of J1

%diagonal elements of J2
%diagonal elements of J3
%diagonal of elements of J4

fprintf("\n WARNING: Iterative solution did not converged after ')

fprintf("%g', iter), fprintf(' iterations.\n\n')

fprintf('Press Enter to terminate the iterations and print the results \n')

converge = 0; pause, else, end

end

if converge ~= 1
tech= (' ITERATIVE SOLUTION DID NOT CONVERGE); else,
tech=(' Power Flow Solution by Newton-Raphson Method');

end

V=Vm.*cos(delta)+j*Vm.*sin(delta);



deltad=180/pi*delta;
=sqrt(-1);
k=0;
for n = l:nbus
if kb(n) ==
k=k+I;
S(n)= P(n)+j*Q(n);
Pg(n) = P(n)*basemva + Pd(n);
Qg(n) = Q(n)*basemva + Qd(n) - Qsh(n);
Pgg(k)=Pg(n);
Qgg(k)=Qg(n);
elseif kb(n) ==
k=k+1;
S(M)=P(n)+j*Q(n);
Qg(n) = Q(n)*basemva + Qd(n) - Qsh(n);
Pgg(k)=Pg(n);
Qgg(k)=Qg(n); % June 1997
end
yload(n) = (Pd(n)- j*Qd(n)+j*Qsh(n))/(basemva*Vm(n)"2);
end
busdata(:,3)=Vm'; busdata(-4)=deltad’;
Pgt =sum(Pg); Qgt =sum(Qg); Pdt = sum(Pd); Qdt = sum(Qd); Qsht = sum(Qsh);

%clear A DC DX J11J22 J33 J44 Qk delta Ik 1l Im
%clear A DC DX J111J22 J33 Qk delta Ik Il Im

This program prints the power flow solution in a tabulated form on the screen.
busout.m

disp(tech)

fprintf(’ Maximum Power Mismatch = %g \n', maxerror)

fprintf(’ No. of Iterations = %g \n\n', iter)

head =[' Bus Voltage Angle ------ Load------ ---Generation--- Injected’

" No. Mag. Degree MW  Mvar MW  Mvar Mvar'

disp(head)
for n=1:nbus
fprintf(" %5g", n), fprintf(’ %7.3f, Vm(n)),
fprintf(’ %8.3f, deltad(n)), fprintf(' %9.3f, Pd(n)),
fprintf(" %9.3f, Qd(n)), fprintf(" %9.3f, Pg(n)),
fprintf(’ %9.3f", Qg(n)), fprintf(' %8.3f\n', Qsh(n))
end
fprintf("’  \n"), fprintf(" Total )
fprintf(’ %69.3f, Pdt), fprintf(' %9.3f, Qdt),
fprintf(’ %9.3f, Pgt), fprintf(' %9.3f, Qgt), fprintf(' %9.3f\n\n’, Qsht)



This program is used in conjunction with If Newton
For the computation of line flow and line losses.

Lineflow.m

SLT=0;

fprintf("\n")

fprintf(’ Line Flow and Losses \n\n')

fprintf("  --Line-- Power at bus & line flow --Line loss-- Transformer\n’)

fprintf("  from to MW  Mvar MVA MW  Mvar tap\n)

forn = 1:nbus
busprt = 0;
for L = 1:nbr;
if busprt ==
fprintf("  \n'), fprintf("%6g', n), fprintf("  %9.3f, P(n)*basemva)
fprintf('%9.3f, Q(n)*basemva), fprintf('%9.3f\n', abs(S(n)*basemva))
busprt = 1;
else, end
if nl(L)== k = nr(L);
In = (V(n) - a(LY*V(k))*y(L)/a(L)*2 + Bc(L)/a(L)"2*V(n);
Ik =(V(k) - V(n)/a(L))*y(L) + Be(L)*V(k);
Snk = V(n)*conj(In)*basemva;
Skn = V(k)*conj(lk)*basemva;
SL = Snk + Skn;
SLT=SLT + SL;
elseif nr(L)==n k =nl(L);
In=(V(n) - V(k)/a(L))*y(L) + Be(L)*V(n);
Ik = (V(k) - a(L)*V(n))*y(L)/a(L)"2 + Be(L)/a(L)"2*V(k);
Snk = V(n)*conj(In)*basemva;
Skn = V(k)*conj(lk)*basemva;
SL = Snk + Skn;
SLT =SLT + SL;
else, end
if nl(L)==n | nr(L)==n
fprintf('%12g', k),
fprintf('%9.3f, real(Snk)), fprintf('%9.3f, imag(Snk))
fprintf('%9.3f, abs(Snk)),
fprintf('%9.3f, real(SL)),
if nl(L)==n & a(L) ~= 1
fprintf('%9.3f, imag(SL)), fprintf('%9.3f\n’, a(L))
else, fprintf('%9.3f\n', imag(SL))
end
else, end
end
end
%SLT =SLT;
SLT =SLT/2;
fprintf('" \n'), fprintf('  Total loss "
fprintf('%9.3f, real(SLT)), fprintf('%69.3Rn’, imag(SLT))
fprintf(" \n"), fprintf("  Total loss %% ')
fprintf('%9.4f, ((real(SLT)*100)/Pgt))
clear Ik In SL SLT Skn Sn



Annex 11

Bus Data Input File (Budata.xls)

(aeAN)
Hueq
‘dep "0

(reapy)
XeW O

(aeAn)
uiN O

(aeAn)
wH O

(M)
uwn d

(aeAy)
peo| O

S:»:
pro d

(sa3133(])
J8uy

(nd)
g0

ad£) sng

"ON sng
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Line Data Input File (Lndata.xls)

Annex 12

From Bus

To
Bus

Resistance
(R)p.u

Reactance
(X) p.u.

Half of total line

charging Suceptance
(Y/2) p.u.

Tap position
p.u.

63




(A vT v 7T 7t tt |zl oeloe | 9z | oz | 0oz | oz | oz | e | e |z | Tz | ot | ot | ¥e | vT | vT | vT | TT | AN —
89 8L 08 TL 79 7o | 7o | z9o | o9 | zo | vo | vo | oL | 08 | 89 | 89 | 9 | To | 09 [ 09 | 09 | 09 | 09 | 09 | T9 | MIN

Il Tl Tl Il 'l Il gt st ler ot jorfor o |ty for oz |Tl|Tl 1| AN -
v'e 6°¢ 0 9'¢ '€ I'e e | e oe el welce | selor | ve | ve | e | e og | og | 0og | o€ | 0¢ | 0E | T'E | MN

I Tl Tl Il Il Il el st st fer o ot oot |l orr v e o o Ty Ty | T T 1T ) BAN

v'g 6'¢ 0t 9°¢ 1I'e 1I'e e | 1e | og | e | ze | ze | st | ov | ve | vE | 1€ | e | o€ | o€ | 0€ | 0€ | 0€ | 0F | U'E | MW | TONEAUEH
o1 | o1 | ozt | oLl | 691 | 691 | ¥'91 | ¥91 | 6S1 | €SI | L¥l | Ll | ¥¥1 | 6€1 | LTl | 911 | §01 | SO | SOF | $01 | §01 | 01 | TOI | TOI | TOI | IeAN oL
6cc | 6cc | 1se | 1se | sve | 8ve | g€c | 8€€ | 8TE | 8TE | €0€ | €0€ | L6T | 88T | T9T | 6€T | LNT | LUT | 91T { 91T | 9l | 91T | Ul | 'L | I'lc | MIN

8L 8L 08 08 8L 8L | sL | 8L | e | el e e gL | gLl e | Tyl e | Ts | Ts | TS| TS| TS| Es | €S| LS | JAN —
791 | zot | so1 | sor | zor | zor | vor {191 | 09t | 091 | oSt [0St | 051 | OSU | 0SI | LTI | 801 | 801 | 801 | 801 | 801 | 801 | 601 | 601 | 811 | MW

9'g 98 06 06 06 06 | 98 | 98 | 18 | 18\ vL | vL | 1L | Lo | vs | s | €s | €s | TS | TS| TS| TS |6y | 6V | S | AN L
cor | oo foost | oost | 98t | o8t | Lt | Lr | 891 | 891 | €S { €St | L¥l | 8€L | T | Tl 601 | 600 [ 801 | 801 | 801 | 801 | TOI | TOI | €6 | MW 2lED
6¢ 1€ 1€ 1€ I'e 1€ v 1y | Iy | 1y | 1y | 1y 8y | 8y | Ty |9 | €€ | LT | LT LT LT LT g | €f | €f | AN L
0’8 9 v'9 '9 '9 vo | v8 | ¥8 | v8 | v8 | ¥8 | ¥'8 |00l | 001 | 98 | vL | 89 | 95 | 9¢ | 95 | 9¢ | 9¢ | 89 | 89 | 89 | MAN ekediuag
7’9 ¥9 s TS 8¢ 8c | g5 | 8v | v¥ | ve | ze | ve | zr | o | oT | 81 | vT | vT | ¥T | ¥T | vT | vT | vT | ¥T | 8T | AN -
TL 7L 7L 89 89 89 | oz | TL | 8L | vL [ 98 | 98 { 96 | 08 | TL | %€ | 91 | 91 | 90 | 90 [ T | Tl | &1 | &l | TT | MIN

Al 4 9T 97 6T 67 | 6T | vz | Tz | ot | 9ov | o1 [ 1t ot Lol |60 | Tl | Tl | Tl Tl T T T | vl | BN -
9¢ 9¢ 9'¢ 2 2 pe | €€ 9€ | 6€ | LE | €Y | €V | 8y | 0¥ | 9 | 61 | 80 | 80 | €0 | €0 | 90 | 90 | 60 | 60 | Il | MW

Te 7€ 97 9T 67T 67 |6z | vz |zl ot |9t |91 11| o1t |or |60 Tt | Tl Tl T LTI | T T Tyl IRAN IL
9¢ 9'€ 9°¢ e A pe | s¢ | oc | 6 | LE €y | €y | 8y | OV | 9€ | 61 | 80 | 80 | €0 | €0 | 90 | 90 | 60 | 60 | I'l | MW EpOSUE[Eg
00z | 00z | voz | voz | 81 | v'81 | v91 | 91 | o€t | 0Tl | 011 | 001 | O€I [ 0TI | 011 | 001 | 0°0OF [ 00T [ 001 | 001 | 001 | 001 | 00 | 001 | O'¢l | JEAN 10,
ost | o091 | oot | o091 | o91r | 091 | o¥l | ol | 09 | o1t | o5 | 08 [ o001 |toO1 | 09 | 0T | 00 | 00 | 00 { 00 [ 00 | 00 | 00 | 00 | 00 | MW

001 | ool | zol | ToI T6 z6 | 78 | 78 | 89 | 09 | s¢ | os [ ¢9 | 09 | ss | os | os | 0S| 0S| 05| 0¢ | 0S| 0S| 0S| S| BN

SL 08 08 08 08 08 | oL | oL | o€ | ss | sz | ovr | os | s | og| o1 | o0 | 00|00} 00| 00| 00| 00|00 |00 MN e
001 | ool | Tol | TOI 76 z6 | z8 |z | 89 [ 09 ss | o5 | s9 | 09 | §s | 0§ | 0S| 0S| 0S| 0S| 0§ | 0§ | 0S | 0S | §9 | AN L
SL 08 08 0’8 0’8 08 | oc | oL | oe | ss | sz | ov | os | zs | og | o1 00| 00|00} 00 00| 00| 00} 00| 00 | MW BIBTEN
07T 07 07T 0T 0T oz | oz | oz | oz | oz | oz ]| oz !l oz | 0z oz | 0T | 0T | 0T 0T | 0z | 0T | 0T | 0T | 0C | 0C]|RAN -
o8l | 081 | o8t | o8l | o8l | o8l | 081 | 081 | 081 | 081 | 091 | 081 | 081 ' o081 | 081 | 0wl [ 0TI | 0TI | 0Tl | 0TI | 0T | 0TI | 0T | 0TI |0C | MW

0l 0l 0l 0l 0l o1 | ot lor {or | or | ot | ot lor | o1 ot | o1 |or{or|[or | o1 01|01 |0l |0 |01 AN .
0'6 06 06 06 06 06 | 06 | 06 | 06 | 06 | 08 | 06 | 06 | 06 | 06 | 0L | 09 | 09 | 09 | 09 | 09 | 09 | 09 | 09 | 09 | M

0l 01 0l 0l 0l ot ot lor 1ot ot | ot | o1t {or | ot ot | ot ot {0l |01 |01 |01} 01 |0t 01 |01 | RN 1L
06 06 06 0'6 06 06 | 06 | 06 | 06 | 06 | 08 | 06 | 06 | 06 | 06 | 0L | 09 | 09 | 09 | 09 | 09 | 09 | 09 | 09 | 09 | MW
ozt | 0ot | ocitr | ooitr | ocor | o001 | oge | 006 | 0E:8 | 00:8 | o€z | 00:L | 0€:9 | 00:9 | O£ | 00 | 0t | 00'F | O€€ | 00-€ | OET | 00°T | 0€1 | 00°1 | OE0 atur]

gIxauuy SPEO SINUIA] A} L,




vz VT v'T X3 0€ 0'¢ 0 0¥ 0 (1%% 0t v'T vT vz vz 0¢ 0¢ 8¢ 8¢ 8¢ 8¢ 8¢ 0y [IBAN —
vl L L v'6 v6 | 001 | o€t | ovt | Ov1 | Ovl | O€l | 001 | 08 09 09 v'9 v'9 79 79 09 09 09 79 | M

Tl Tl 71 1 Sl 'l 0T 0T 0T 0T 0T Al Tl ral Tl 'l 1 61 61 6'1 61 6'1 0T |[®AN -
L€ L€ Ls Ly L'y 0s 9 0L 0L 0L 9 0s 0¥ 0¢ 0€ 43 rals 1'e 1I'g 0'¢ (X3 0'¢ e | MW

Tl 4l Tl Sl 1 'l 0T 07 0T 0T 0¢ T Tl 1 4 S Sl 6'1 61 61 61 61 0T |TeAN L
L's L'e Le L'y L'y 0's 9 0L 0L 0L 9 0s 0v X3 0¢ 4 (43 1€ I'e 0'€ 0€ 0°¢ I'E | M | BOWEGUEH
o1t | v | var | out | 9t | se1 | vez | eve | 8wz | 1sz | osz | est | oest | TSt | TSt | 191 | ror | ST | 6S1 | 6§t | 6€L | €91 | €91 [HRAN w01
ove | ssz | sz | voc | voc | sov | osy | Tos | zis | 81 | LS | i€ | SU€ | vI€ | vIE | TEE | TEE | 6TE | 6TE | 6T | 6TE | L€ | LEE | M

8's £9 £9 76 T6 | Lot | vzl | LTl | TEl | TEl | TEl LL LL 69 69 SL SL Sl St St St L'L L'L {teAN _—
ozl | oct | oct | o6t | o1 | 17z | osz | Tor | Tir | €T | Tz | 091 | 091 | Ty [ THl | §SU | SS1 | €SI | §SI | SSI | Sl | 091 | 091 | M

8s 19 19 '8 '8 6 | 11t | oot | ot | 611 | 611 SL SL €8 €8 9'8 9'8 '8 '8 '8 '8 9'8 98 |TeAN L
ozl | szt | szt | vt | wer |oost | o€ oove | ove | ST | SbT | SSUf oSt | el | TLr | ocLr | ocLr | vLl | ovLt | vl | viLn | LLL | LLT N ded
€€ v'e 9¢ 6¢ 6'¢ 8's 89 0L €L SL €L Ls 8¢ v'e 1I'g 13 6€ 6°€ 6'¢ 6'¢ 6¢ 6€ 6'€ |TeAN L
89 0L SL 08 08 | 0Tl | ovl | ¥l | OST | ¥SI | 0Sl | 8§11 8L 0L v'9 ¥'9 08 |-08 08 08 08 08 08 | M| BAEAwRQ
Ve e e 9y 9y 79 79 79 v'9 'S 9 a4 144 s Ts a4 a4 TS s 9°¢ 9'S 9 v'9  |TeAN oL
0s 09 99 88 88 | 871 | LI | v6l | Toz | 80z | 881 | TEl | 96 | 80I L 99 9'9 8¢ 8¢ 8'S 8¢ 8¢ TL | AN

Ll Ll L1 €7 €7 1 I'e I'e (43 LT €7 7T 'z 97 97 T rard 97 97 8T 87 3 g AN .
ST 0€ € vy vy 9 68 L6 | rot | vor v'6 99 8Y 'S 9¢ 3 £ 61 61 67 6T 6T 9¢ | M

L1 Ll Ll €7 €T I'e 1'e 13 43 Lz €T rare 17 9C 9¢ 7T 7T 97 97 8T 8T A ¢ 1A 1L
€T 0¢ €€ vy vy v'9 68 L6 101 | 01 6 99 8 v's 9¢ £ €€ 61 61 67 6T 67 9 | MW | EPosuerEd
oct | ocl | oel | oer | o€l | ozt | 00z | o€z | oz | ozz | 00z | 081 | ozl | oLl | OLI | 061 | 061 | 061 | 061 | 081 | 081 | 08 | 08l [IAN oL
0T 0¢ 0t | o€l | o€l | 0Tz | 09T | 01€ | 0€EE | OvE | 0TE | 061 | 0TI v'9 0s | oot | oot | oor | ost | ost | ozl | 0T | OEl | M

9 9 $9 $9 59 ¢g | oor | st | o1t | orr | ool 06 '8 '8 '8 $6 $6 $6 $6 06 06 06 06 |TeAN

0l $'1 1 9 9 | o1l | ocr | sst | 91 | 0Ll | 091 $6 09 7€ 5T 0s 0°S 0s SL St 09 09 $9 | MIN c
9 9 $9 $9 $9 g | 001 | SI | o1l | 01t | 001 0'6 '8 '8 '8 $6 $6 $6 $6 06 06 06 06 |TeAN 1L
0l Sl 1 9 §9 | o1 | o€ | sSst | sor | 0Ll | 091 $6 09 43 $T 0¢ 0°¢ 0's SL SL 09 09 $9 | mmw| BEIEN
0 0T 0T 07 07 0¢ 0v 0 0 0 0 0T 0T 0T 0T 0T 0T 0T 0T 0T 0T 0T 0T [®AN 0L
o8l | o8l | 081 | os1 | 081 | 00z | 09z | ooc | oze | oze | oTe | 08T | o0z | o8 | 081 | O8I | 081 | 081 | 08I | O8I | 081 | 08 | O8I | MW

0l 0’1 0l 0l 0’1 01 07 0T 0T 0T 0z 01 ol 0’1 0’1 0l 01 01 0l 01 0’1 0’1 01 [IRAN o
06 06 06 06 06 | 001 | o€t | oSt | 091 [ 091 | 091 | Ovl | 00l 06 06 0'6 06 06 06 0'6 06 06 06 | M

0l 0l 0l 0l 0l 0’1 1%4 07 0C 0T 0T 01 0l 0l 0l 0l 0l 0’1 01l 01 0’1 0’1 01 [IBAN 1L
06 06 06 06 06 | 001 | ocl | oSt | 091 [ 091 | 091 | 0¥l | 00I 06 06 06 06 06 06 06 06 06 06 | M| BAmdiqug
00:0 | 0€:€Z | 00:€T | 0£:zT | 00:ZZ | 0€1Z | 00:17 | 0£:0Z | 00:0Z | 0€:61 | 00:61 | 0£:81 | 00:81 | OCLL [ 00:LT | 0€£:91 | 00:91 | OE£:ST | 00:S1 | 0¥l | 00°¥F | OL€l | 00°El awny,




99

08 | 08 | 08 | 08 | 001 | 00I [ 00l 00| 08 | 08 | 0% | OF | Ob | 00 | 0% | Ob | OF | 0F | 0T | 0T | Ob | OF | Ob | 0F | 0 | TeAw oL
007 | 00T | 00Z | 00z | 00Z | 0TC | 00Z | 0TT | 00T | 00T | 00 | 00T | 00 | 0 | 0%T | 0bc | 0z | 091 | 091 | 091 | 091 | 0Tl | 0TI | 0T | 0Tl | MW

v | 0¥ | ov | o | o5 | oS | os | 0S| oy | oy |0z | 0z | 0z | oz | oz | 0z | 0z | oz | 01| 01| 0z | 0T | 0T | 0T | 0T |®n

001 | 001 | 001 | 00 | 001 | OT1 | 001 | 011 | 00 | 001 | 001 | 0°01 | 001 | 011 | 0Tl | 0zl | 011 | 08 | 08 | 08 | 08 | 09 | 09 | 09 | 09 | MW o
0v | 0¥ | oy | 0% | oS | 05 | 0S | 0S| 0 | 0¥ | 0T | 0T | 0T | 0z | 0T | 0z | oz | 0z | 01 | 01 | 0T | 0T | 0T | 0T | 0T | wAW .
001 | 001 | 001 | 001 | 001 | 011 | 001 | 011 | 001 | 001 | 001 | 001 | 001 | 011 | 02l | 0Tl | 01t | 08 | 08 | 08 | 08 | 09 | 09 | 09 | 09 | mw | cped
0y | 0% | 0% | Ov | 0% | 0% | 0% | O | 0C | 0T | 0T | 0T | 0T | 0T | 0T | 0T | 0T | 0T | 0T | 0T | 0T | 0T | 0T | 0T | 0T | ®AW L
0¢ | 0¥ | o€ | 0€ | 0€ | OF | 0% | OF | 05 | 0F | 0% | 0S| 0% | Ob | Ob | 0% | Ob | Ob | OF | Ov | O | 0% | 0% | 0% | ob | mmw | SIM
T8 | T8 | T9 | 0L | 9L | 9L | 0L | 0L | 0L | 0L | TY| 9V | 9% | 85 | &S | 8v | 8% | Sv | 8% | &b | 8V | 8v | $v | 8¥ | 0 | JeAw .
03z | 0z | §se | 0se | 08z | 0Sz | 00t | ¥ic | 0Lz | 00F | g1€ | 0% | o%e | 095 | ws¢ | s1¢ | 06z | 06z | 06z | 06z | 06z | 06z | 06z | o6z | oot | mm |
vty e | gt | o8 | 8¢ | g€ | se | € | se | re | €z | gz | 6T | 6T | vz | v | vT | ¥z | vT | vT | vT | vT | vT | ST | AW

OFl | SEL | 6LL | SLI | §91 | §TU | OSI | ST | SEl | 0S1 | 61 | 00T | 8L1 | 081 | 641 | 651 | S | S¥1 | Shi-| Sl | €p1 | SBI | SbI | SbI | 0S| M o
v | 1y | 1e | e | o8¢ | 8¢ | s€ | €| g€ | se | e | gz | et ! 67| 6T | vT | vT | vT | ¥T | ¥T | ¥T | ¥T | vT | vT | ST | ®AW .
0Pl | SEL | 6LL | SL1 | 91 | STL [ 0S1 | L'SI | €1 | 0SI | 651 | 00z | 8L1 | 081 | 641 | 6SI | S¥1 | Sb1 | b1 | S | Sb1 | Sb1 | b1 | Sp1 | 061 | mmw | 090V
€S | ss | 65 | 08 | €8 | 08 | 8L | 9L | €L | 09 | 09 | vL | s9| 89 | 09 | oL | s | ev | Tv | Ov | 1T | TT | ¥T | €T | v | ®AW .
€€1 | S€ | 6€ | 00z | 11T | 90¢ | s61 | 861 | 007 | €81 | 991 | £51 | €91 | 81 | s81 | 091 | 101 | 971 | ot | en | zu | o e |6t ozt | mm | T
LT | 8T | 6T | 0% | TF | O | 6€ | 8€ | 9¢ | 0¢ | 0¢ | L€ | ze | ve | o€ | s¢€ | 8T | sz | 1z | oz | o1 | 11 | z1 | Tl | Tl | RAw

L9 | 89 | 69 | 001 | 901 | €01 | 86 | 66 | 001 | 1'6 | €8 | £L | T8 | I'6 | 26 | 08 | 1L | €9 | 8S | 95 | 95 | 95 | € | 65 | 09 | MW o
LT | 8T | 6T | Ov | TP | OV | 6€ | 8€ | 9€ | 0€ |"0€ | £€ | TE | ¥e | o€ | s€ | 8T | ST | 1T | 0z | o1 | 1 |zl | Tl | T | AW L
L9 | 89 | 69 | 001 | 901 | €01 | 86 | 66 | 001 | 1'6 | €8 | LL | TS | 16 | T6 | 08 | UL | €9 | 85 | 95 | 95 | 95 | 5 | 65 | 09 | pmw | PN
08 | 08 | 08 | 08 | 08 | 08 | 08 | 08 | 09 | 09 | 09 | OV | Ov | Ov | 0 | Ob | OF | O | OV | 0% | 0F | Ob | O | Ob | Ob | ®AW -
8 | 87 | 0 | 8¢ | o€ | o€ | 81 | 81| 81 | g1 91 | 91 | 0z | 0z | 1 | o1 | vs | vs | zv | 7o | ov | 70 | ¢z | 2z | 2T | omm | T
v | 0% | 0% | 0¥ | 0¥ | 0% | 0% | 0% | 0C | 0¢ | 0C | 0T | 0T | 0T | 0T | 0T | 0T | 0T | 0T | 0T | 0T | 0T | 0T | 0T | 0T | AW

VLo ovT | sz | 61 L ST | ST | 60 | 60 60 | 60 | 80 | 80 | 01 | o1 | 90 | 90 | ¢tz | cT | vz | 1T |1z vz | vt vt | ot | MW o
0y | 0¥ | 0% | ov | 0¥ | 0% | 0% | 0% | 0€ | 0¢ | 0€ | 0T | 0T | 0T | 0T | 0T | 0T | 0T | 0T | 0T | 0T | 0T | 0T | 0T | 0T | feAw -
vE | vl | ST | 61 | ST | ST | 60 | 60 | 60 | 60 | 80 | 80 | 01 | o1 | 90 | 90 | £z | LT | vz | 1T | vz | 1z | vl | v | 11| mw | Endewed
0€-T1 00:T1 o€ 00°11 0€:01 00:01 oc'6 00:6 0€'8 00-8 0€:L 00:L 0¢:9 009 0g:S 00:S ogv 00:% 0€'€ 00-¢ ()] 34 00:C 0€:1 00:1 0€:0 wiry




ov | ov | ov | ov | ov | o¥ | ov | 09 | 08 | 08 | 001 | 001 | 001 | 08 | 09 | 09 | 08 | 08 | 08 | 08 | 08 | 08 | 08 |FAN oL
091 | 091 | 091 | 091 | 081 | 00z | OvT | 08T | 09€ | 00r | Ovy | Ovy | 00y | o¥E | 00c | OvT | ObT | 0TT | 0T | 0TT | 00T | 00T | 00T | MW

0o¢ | oz | ot | oz | oz | oc | oz | o€ | ov | o¥ | 0c [ os | oS | or | o€ | oc | 0¥ | OF | Ov | OF | OV | Ov | OF [fAN -
08 | o8 | o8 | 08 | o6 | 001 | 0Tl | ovl | 081 | 00z | 0ZT | 0Tz { 00z | oLt | oSt | ozt | 0Tl | 011 | 001 | OTL | 001 | 001 | 001 | MW

0z | oz | oz | oz | oz | 0T | o | o€ | ov | ov | oS | os | os | or | o¢g | o | o¥v | ov | 0¥ | 0¥ | Ot | Ov | OF [fAN

o8 | o8 | os | os | o6 | oo | ozt | ovr | o081 | 00z | 0Tz | oz | ooz | ot | o1 | oz | ozt | o1 | 0%t | o011 | oot | oor | oor |mw/| °ITPeE
0z | oz | oz | o€ | oc | oc | oc | ov | ov | of | o€ | oz | o€ | oc | oz | o¢ | o€ | o€ | 0€E [ OF | Ov | OV | OV |[RAN

ot | oz | oz | ov | oz | o8 | oot | ot | otn | oz | ozt | oot | os | oe | oz | og | o | o | og | o€ | o€ | o€ | of [mw| SIM
¢9 | 09 | v9 | oL | 08 | 08 | 06 | 06 | 06 | 06 | v¥6 | ¥8 | 8 | 08 | 08 | 08 | 08 | 08 | &L | yL | 9L | TL | 8L [RAW|
09¢ | ove | 09€ | 00F | Obr | OIS | 895 | 08 | 885 | 885 | 08 | 08y | 09¢ | ove | 06 | 006 | 01¢ | 00€ | 08T | 0TE | 00E | 00E | 06T | MW .
e | og | ze | se | ov | ov | sy | sy | sy | sv | v | Ty | 6 | ov | ov | ov | ov | OF | 6€ | L€ | 8€ | 9¢ | €€ |®AW

081 | oLl | 081 | 00z | 07T | sz | v8T | 06T | ve6r | ver | 06T | ovz | 081 | 0Ll | SHL | 0ST | SSI | oSl | 0kl | 091 | 0S1 | 0SI | S¥I | MA el
¢ | og | ze | se | oy | oy | st | st | sv | sv | v | Ty | 6c | ov | ov | ov | ov | ov | € | € | 8¢ | 9¢ | €€ |®AW L
081 | ou1 | 081 | 00z | ozz | ssz | w8z | o6z | w6z | ver | o6z | o4z | osi | ozt | svl | oSt | st | oSt | 0wl | 091 | oSt | oSl | svl | mm| POV
Sz | sz | T | ve |9t | 9y | gs | 99 | 1L | 4L | 08 | 89 | L5 | IS | Te | v | 9% | 8 | &S | 6 | g | oC | ye RN
ger | eer | evl | TSt | 891 | 661 | LT | Lvz | 09T | 89T | 08T | 881 | vSI | €yl | €1 | o€l | L€t | L€l | €l | L€l | o€l | €€l | o€l | MW ool
cr T v oor |81 | gz | sz | e | 9c | s | oy | ve | 8¢ | 9T | 9T | LT | 8T | 6T | 6T | 6T | 6T | 8T | LT |®AW

99 | 99 | 7L | 9L | v8 | 66 | vil | €zl | o€l | vet | ovl | ve6 | L | TL | 69 | 89 | 69 | 89 | 89 | 89 | 89 | 99 | €9 |MW e
vt | o | v | o | st | g | st | oee | 9c | s | oy | ve | 8T | 9T | 9T | tT | 8T | 6T | 6T | 6T | 6T | 8T | LT |®AW .
99 | 99 | zL | 9L | ¥8 | 66 | vil | €Tl | o€l | vl | ovl | ve6 | L | T | 69 | 89 | 69 | 89 | 89 | 89 | 89 [ 99 | 9 |MW

ov | 09 | 09 | ov | ov | 08 | 08 | 08 | 03 | 08 | 0% | 08 | 08 | 0% | 08 | 08 | 08 | 08 | 08 | 08 | 0% | 0% | 0% [N
ze Lot | or [ ot [ ot | ov | 09 | 99 | ze | oz | s | vo | ¥Oo | ¥1 | ¥U | ol | 01 | 91 | 91 | TI | TI | ¥T | vT |[MW el
0z | o¢ | oc | oz | oz [ ov | OV | OV | OV | O¥ | OV [ OV | Ov | Ov | ov | 0¥ | ov | 0¥ | Ov | Ot | OF | OF | OF% [®AW )

T | so | so | so | 80 | oz | o¢ | €€ [ 9¢ | s¢ | 6¢ | ¢o | zo | o | to | SO | so | 80 | 80 | 90 | 90 | TI | TI |MW <
0z | o¢ | oc | oz | oz | ov [ ov | ov | ov | ov | OoF | Ov | OF | Ov | 0¥ | Ov | 0¥ | Ov | Ov | OF | Ov | Ov | O |wAW 1
‘1 | so | so | s0 | 80 | oz | ot | €€ | 9¢ | st | 6z | 20 | 20 | Lo | 1o | o | <o | 80 | 80 | 90 | 90 | 1 | zi |mw]| B9
0000 | 0€:€Z | 00:€Z | 0€7TT | 00:7T | 0£71T | 00°1Z | 00T | 00:07 | 0£:61 | 0061 | 0€:81 | 00:81 | 0€:L1 | 00:LT | 091 | 00:91 [ OE:ST | 00:SI | OEFI | 0071 | OCEL | 00:€1 s




ov | ov | ov | ov | ov | ov | ov |0z | 0z | 00 [ 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | EAW |
08T | 08T | 08¢ | 08T | 08T | 08T | 08T | 0Lz | 0Lz | €T | 0°CT | 0bT | 08T | 08T | 0’5z | 0Tz | 00T | 0'81 | 081 | 081 | 0'81 | 081 | 0'81 | 081 | 08I | MW

oz | 0T | oz | oz | oz | oz | oz | o1 | o1 |00 | 00| 00 | 00 | 00| 00| 00| 00|00 00| 00 | 00| 00 | 00 | 00 | 00 | JAW -
OVl | Ovl | Obl | Ovl | Ov1 | obl | owl | S€l | € | i | ot | ozl | obl | ol | ST 01| 001 | 06 | 06 | 06 | 06 | 06 | 06 | 06 | 06 | MW

oz | oz | oz | oz | oz | oz | oz | ot o1 | 00 | 00 | 00| 00| 00| 00| 00| 00| 00 00| 00 | 00| 00| 00| 00 | 00 | BAN | g
ovt | ovl | ov1 | 0wt | 0p1 | ov1 | 0wl | se1 | el | su | ont | 0T | ovl | ovl | ST o1t | o0l | 06 | 06 | 06 | 06 | 06 | 06 | 06 | 06 | mw | o™
00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | IHAN oo
OSy | Oy | OSh | OSt | OSh | 0Sy | 0Sk | 0'Sh | 0Sh | 0°SY | 0Ty | OSE | OSY | 0°Sy | 0°0€ | 0°0E | 04T | 0LT | OVT | OFT | 0T | OVT | OVT | OFT | OVT | MW e
00 | 00 | 00 | 00 | o0 | 00 | 00| 00 00 | 00| 00| 00! 00| 00| 00| 00| 00|00 00 00 00| 00|00 00| 00 | AN

oSl | oSt | oSl | oSt | 0T | oSt | oSt | oSt | oSt | oSt | ovl | oSt | oSt | ost| ool |00 06 | 06 | 08 | 08 | 08 08 | 08 | 08 | 08 | MW B
00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 [ 00| 00 | 00| 00 | 00 00 [, 00 | 00| 00 | 00 00 | 00 | AN

oSl | 0SI | oSt | oSt | oI | oSt | 0Sl | 0S| 0S| oSt | 0F1 | 0°S1 | 0'ST | 0°ST | 001 | 001 | 06 | 06 | 08 | 08 | 08 | 08 | 08 | 08 | 08 | MW e
00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 { 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | ®AN | pngn
ost | ost | ost | ost | osi | osi | ost | osi| oSt | oSt | obl | o1 | oSt | o€l | 001 | 001 | 06 | 06 08 | 08 | 08 | 08 08 08 08 om0
i | oT | ozl | ozt | ozl | 091 |0zl |0zl | il | ool | oo | 08 | o8 | 08 | 08 | 08 | 08 | 88 | 8L | 8L | 8L | 8L | 8L | 8L | 09 | AW o
$91 | 991 | ¥91 | 91 | 091 | 0SI | ¥91 | #91 | 091 | 0%l | 091 | 00 | 001 | 091 | Ob1 | 821 | TOI | 08 | 08 | 08 | 08 | 08 | 08 | 08 | 08 | MW o
9¢ | 09 | 09 | 09 | 09 | 08 | 09 09| 95| 0S| 0S| 0¥ | 0¥ | 0¥ | O0b | OF | OF | ¥y | 6€ | 6€ | 6€ | 6€ | 6€ | 6€ | 0¢ | ®AN

vs | €8 | T8 | T8 | 08 | SL | T8 | T8 | 08 | 0L | 08 | 08 | 08 | 08 | 0L | v9 | I'S | 0¥ | 0v | OV | OV | Ov | Ov | OF | 0¥ | MW e
9¢ | 09 | 09 | 09 | 09 | 08 | 09| 09 | 95 |oc | oS | oy | 0¥ | 0v | 0Oy | OV | Ov | ¥¥ | 6€ | 6€ | 6€ | 6€ | 6€ | 6€ | 0€ | AW 0
'8 €8 | 78 | T8 | 08 ¢ | zs | zs | o8 | oL | 08 | 08 | 08 | 08 | 0L | ¥9 | 1s | ov  0b | 0¥ | 0v | 0% | 0% | 0% | op | AW | PN
081 | o081 | o<l | oSt | oSt | oSt oSl ozl | 0Tl | 06| 06| 06 | 06| 06| 09 | 09 [ 09 | 09 | 09 | 09 | 09 | 09 | 09 09 | 09 | AW o
00¢ | 00¢ | L6z | 88T | 8¢ | 8T | €Lz | 19T | 197 | oLz | ovT | ST | 0br | STz | otz |o81| 81 | 81 . 8 | 8 | 8 . 8 |08 08 | 081 | MW el
09 | 09 | oS | 05 | 0S | 0S | 0S| ov | 0y | 0€ | o€ | 0€ | 0€ | 0€ | 0T | 0T | 0T | 0T 0T | 0T | 0T| 0T | 0T | 0T | 0T | JAW

001 | 001 | 66 | 96 | s6 | S6 | 16| L8 | L8 | 06 | 08 | s8 |08 | SL | oL | 09|09 09 09 09 | 09|09 |09 09| 09 | MW H
09 | 09 | o | os | os | oS | 0S| 0¥ | O0v | 0€ | 0€ | 0€ | 0€ | 0€ | 0T | 0T | 0T | 0T 0T | 0T | 0T| 0T | 0T | 0T | 0T | AW

001 | 001 | 66 | 96 | S6 | §6 | 16 | L8 | L8 | 06 08 | S8 |08 | SL|OL|09| 09 09 09 09 |09 09 09 09 | 09 MW e
09 | 09 | 0s | os | os | os | os | ov | ov | og o0f | o€ 0€ | 0c | 0T | 0T | 0T | 0T 0T | 0T | 0T | 0T | 0T 0T | 0T | ®AW LLe
001 ) 001 66 96 S'6 S'6 I'6 L'8 L'8 06 08 S'8 0’8 St oL 09 09 09 09 09 09 09 09 09 09 MW

OO 1T

A::.w.FV.QQK.

00

OF 2

00 2

o€ W

O

00 &

O ¢

00 ¢

0€Z

00T

(o1}

001

ocio

EXTeT




IBAN
JeAN 1L
BleSeunIny
IRAIN
[ L eangoyy
Tequy
IBAIN
eromnyN
eAuiyny L
awi]




v 8% | 9% | O | 8¢ | 8€ | 9¢ | 8¢ | 0oz | 8y | 8T | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 [ 00 | 00 | 00 | 00 | 00 | 00 | feAW oL
veT | T6t | 98T | vz | Tiz | Tie | stz | Tie | 89t | 8Te | 9T | 9T | iz | viT | v | vz | 961 | 981 | 841 | 9Lt | TLl | Ten | T | T | T | M

0z | vz | ez | ozl et | et | g1 | w1 ot | vz | vt | oo | 00| oo | 0o 00| oo | 00| 00| 00| 00| 00| 00| 00| 00 |®AN

cvl | ovl | evr | cer | o€ | oer | el [ o€l | vel | vin | 811 | 8T | 9er | cel | Tzl | Lot | 86 | €6 | 68 | 88 | 98 | 98 | 98 | 98 | 98 | MW o

0T | ve | €| 0z | 61 | 61 | §1 | vl | 01 | ¥T | ¥ | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | RN
ot | ovr | vt | cer | o€ | oer | e€r | oer | ver | v | s | s [ o€ | cer |z | ot | 86 | £6 | 68 | 88 | 98 | 98 | 98 | 98 | 98 | MW

ov | ov | oy | ov | 0¥ | ov | ov | 0¥ | 0T | 0T | 0T | 0z | 0z | 0T | oz | oz | oz | 0T | 0T | oz | 0T | 0T | 0T | 0T | 0T | AW o

78 | v8 | v | o8 | T8 [ T8 | oL | oL | TL | oL | v9o | 09 | 09 | 09 | &8s | zs | os | ov | oy |ov |ov|ov | ov | ov | oy | MW .
oz | oz | oz | oz | oz | oz | oz | oz | ot ot oot or:lor ot | ot ot {or|or|or{ot|ot|or|or| 01 |®pN

v Ty | Ty L ov [ty | 1w | st | se | o€ | se | ze | oe | oe | oe |6z | 9| sz | oz | oz | oz |oc|oz| ot | o | 0T | MW o

02 | 0T | ot | 0T | 02 | 0T | 0T | 0T | 01 | 01 | 01 | 01 | 01 | 01 | 01 | 01 | 01 | 01 | 01 |01 | 01 |01 |01 |0l |0 e
vl Ty |y oy | v | 1w | se | ee | 9e | se | ze | og | oe | o€ | 67 | 9T | sz | ot | oz | bz | oz | 0T | oz | 0T | 0T | MW

9¢ | 9¢ | 9¢ | 9¢ | o€ | o | oc | o€ | o€ | oz | oz | 0oz | oz | oz | oz | oz | ozt | oz | oz | oz | oz | oz | 0oz | 0T | 0T | AW .

oet {oTl | ozt | oz | ozt oz | oz | oz |91 | o | oz | ozt | ozt [ ozt | o1t | oot | oot | o8 | 08 | o8 | o8 | o8 | 08 | 08 | 08 | MW et

g1 (81 | 81 | 81 | st st | st | st st |or ot |ot ot |or ot ot |or|{or| oot o] or| o] o] o1 ®RN

09 [ 09 | 09 | 09 | 09 | 09 | 09 | 09 | 85 | 09 | 09 | 09 | 09 | 090 | ss | os | os [ ov | ov | ov | ov | 0v | Ov | Ov | OF | MW o

$1 | 81 | 81 | 81 | st | st | st st | st ot ot ot] ot ot | ot |otlot| ot |or| oot o1 | or|or| or|mn L

09 | 09 | 09 [ 09 | 090 | 09 | 09 | 09 | 85 | 09 | 09 | 09 | 09 | 09 | s | o5 | os | ov | ov | ov | 0% | ov | ov | ob | ov | mw |PRORUEPHIUVN
ov | ov | 8¢ | g€ ! 6€ | 66 | 6¢ | s€ | se | se | e | €c | gz | ez | x| vz | vz ot | oz | ot | oz | 1z | vt| | ze | wAw .

st | s | et e | ot v | gor | €7l | eat | gz | vTn | ver [ svi | vt | et v v | e | e | Te | ve | Te | €6 | 96 | 96 | mIW e

81 | 81 | 81 | 81 | 81 | 81 | 81 | 81 | &1 | &1 | 81 | 81 | &1 | 81 [ &1 [ &1 | &1 | 81 | 81 | 81 [ 81 | 1 [ 81 | 81 | 81 | wAW

st | st | st | st |ve|we|we|or | oz o | ve|ve |9t | st | vzt |8t |||t {Tl €| €€l MmN .

Lo | o | so | so| 90| 90|90 |90 90| 90| so|co]|so| so|co|€o|€go| o] zol|zo| ol o €o| vo| o | wRN

vz | ve |z |t | ec | ez |et|ov | ov oy |ov | vy | v | v | sy | Ty | 8€ | e | ve | ve | ve | we| we | g€ | e | MA o

st st st s st [ S| | 80 | 80 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | AN |
99 | 99 | 99 [ 99 | 99 | 99 | €9 | €9 | €9 | €9 | €9 | 99 | z¢ | 69 | zo | 09 | ss | 8v | 8y | 8v | 8¢ | 8v | $v | 8v | 8F [ MW

0£:T1 | 0071 | OSTT1 | 0011 | OE01 | 00°01 | O€6 | 00'6 | OE'8 | 00:8 | O€:L | 00:L | OE9 | 009 | 0ES | 005 | 0€% | 00t | 0€:€ | 00:€ | O£ | 00:T | OET | 001 | 0£:0 aw




IL

00 | 00 | 90 | 9t | 0T | 9% | 95 | oL | 08 | 98 | 08 | 8v [ 00 | 91 | o€ | zs | ¢v | ov | v | o€ | oz | o1 | oz | wmAmw oL
961 | T0T | TET | 89T | 80C | 96 | ¥'Sh | 09y | T6Y | v'8 | 0Ly | 0€E | 097 | v'sz | 99z | 85T | v'8T | 08z | ¥'8T | TLT | v9T | 95z | vor | mW

00 | 00 | €0 | 80 | 01 [ €2 [ 8T [ §€ | 0v | € | ov | vT | 00 | 80 | s1 | 9z | 17 | oz | 1z | st | o1 | s0 | o1 | maw

86 | 101 | 911 | v€l | ¥'SI | 861 | L2C | 0€C | 9vT | TvT | s€z | so1 | o€l | zz1 | e€1 | 621 | Tb1 | ol | Tvl | o€l | zel | 8T | TEl | AW e
00 | 00 | €0 | 80 | 01 [ €2 | 8T [ S€ | 0¥ | €v | 0¥ | vT | 00 | 80 | s1 | 9z | 1z | oz | 1z | s1 | o1 | so | o1 | maw N
86 | 101 | 911 | vEl | v'ST | 861 | LT | 0°€C | 9%T | T | €T | S91 | o€l | 2Tl | €€l | 621 | Tvl | ovl | Tl | o€l | TEl | 8§27 | TEl | MW

v | 0v | 0V | Ov | OV | 0% | Ov | Ot | 0% | Ov [ 0% | 0v | 0% | Ov | ot | ot | ob | ov | 0¥ | ov | ot | o | ob | teaw oL
TSl v9 | v9 | 9L | 9L | ¥8 | T8 | 06 | 06 | v6 | 88 | 88 | zL | or | 9L | o8 | o8 | o8 | o8 | o8 | o8 | o8 | 08 | mm

0z | 0T | 0T | 0T | 0T | 0T | 0T | 0T | 0T | 0T | 0oz | oz | 0z | 0T | oz | oz | oz | oz | 0T | oz | oz | oz | 0T | teAw

9T | TE | TE | %€ | € | Ty | Uv | Sv | Sy | Ly | vy | vv | 9c | s€ | s€ | ov | ov | 0¥ | ov | ov | 0v | oF | obv | MW e
0T | 0T | 0T [ 0T | 0T | 0T [ 0T | 0T | 0T | 0T | 0T | oz | 0T | 0T | 0T | oz | oz | ot | oz | oz | 0T | oz | oz | team R—
9T | TE | TE | %€ | 8C | Ty [ It | Sv | S¥ | LY | vv | vb | 9¢ | s€ | s€ | ov | ov | ov | ov | ov | ov | ov | ob | MW

Ov | 0v | 0v | 0€ | 0€ | 0t [ Ot | OV | OV | 0% | O0v | 0F | Ov | OV | 0% | Ov | ov | oy | ov | ot | 9c | 9¢ | o¢ | smAm .

OTL | 0TL | 071 | 091 | 091 [ 00Z | 0T | O'bT | 0°ST | 08T | 08T | 081 | Ovl | 0l | 091 | 091 | 091 | 001 | 091 | 091 | ozl | 02l | ozt | MW ol

0T | 0T | oT | st | 1 | 0T | 0oz [ 0T | 0T | 0z | 0T | oz | 0z | 0T | oz | 0T | 0z | oz | 0T | oz | &1 | &1 | §1 | teaw

09 | 09 | 09 | 08 | 08 | 001 [ 0Tl [ 0Tl | ST | 0¥l [ obl | 06 | 0L | s9 | 08 [ 08 | 08 | 08 | 08 | 08 | 09 | 09 | 09 | mmw e
0z | 0T | 0T | ¢1 | s1 | oz | oz |0t | o0z | oz | oz | 0T | oz | oz | oz | oz | oz | oz | oz | o g1 | 81 | AW 0

09 | 09 | 09 | 08 | 08 | 00 | 0TI [ 0TI | ST | 0¥l | 0Vl | 06 | 0L | s9 | 08 | 08 | 08 | 08 | 08 | 08 | 09 | 09 | 09 | mw | EodeuepemuyN
€T | €T | vT | LT | 8T [ 6T | Iv | TY | € | vy | v | 0v | 0% | 0¥ | €5 | €€ | €€ | ve | re | 1e | 1g | 1e | re | maw oL
8 | 16 | 86 | TOL | T2l | L€1 | L91 | ¥'81 [ 921 | I'81°| sui [ o€t | s11 [ €or | 98 | 98 | 98 | z8 | o8 | 8¢ | 82 | 9L | 9L | mW

81 | 81 | 81 | 81 | &1 | 81 [ 81 | 81 | &1 | 81 | 81 | 81 | &1 | 81 | &1 | &1 | 81 | 81 | 81 | &1 | 81 | &1 | 81 | faw

ve | ST | 8¢ | 1T | sT | 8T | re | 6€ | € | 0v | ov | T | sz | st | st | st | st | sz | sz | sz | sz | 1z | 1z | mW b
S0 | S0 | 90 | 60 | 0l | UL | ST [ o1 | L1 | 8T | ST | vl | vl | 1 | 20 | Lo | £o | so | so | so | <0 | so | so | mam

Se | 9e | oy | sy | s | v9 | 9L | 88 | 08 | ¥8 | 8L | 8¢ | vs | sv | 8T | 8T | 8T | vz | T | zT | tT | rT | TT | M o
00 | 00 | 00 | 00 | 00 [ 00 | 80 | 80 | 80 | 80 | 80 | 80 | 80 | 80 | 80 | 80 | 80 | 80 | 80 | 80 | 80 | 80 | 80 | ‘eAw —
¢r | oe | oe | 9€ | Ty | sy | vs | us | s | s | oos | sy | ooe | e | g€ | €€ | g€ | g€ | g€ | 1€ | e | €€ | €€ | MW

000 | 0E°€T | 00'€T | O£TT | 00°TT | OE1T | 00°1T | OS10Z | 00:0T | OE:61 | 00:61 | OET | 00:81 | OELI | 00:L1 | 091 | 00:91 | 0E:S1 | 00'SI | €1 | 001 | 0E:ST | 00€N sy,




L

CE T Ve Ve Ve [ ve | TE | TE | Te | TE | vT | vT | 6T | 6T | ST | St |61 |61 |61 |61 | 61| 61| €| €T | TT | wan oL
99 | 99 | 0L | 0L oL oL | 99| 99 | v9 | ¥9 | oS | 0 | 09 | 09 | e [ ze | ov | ov|ov|or | ov|ov | sy | sy | or | mw

ST oV p v Ln v jer o bt bt st et et | st | st | g0 80| ot [ ot | or|or oot || | vt | e L

te | ee jse | se | se | se | ee | e | ze | ve | st | sz |oe|oe |91 |91 |0z | oz oz |oz|ozr|oz|ve|ve| €t | MW

GV |9 LT L et et 9 9 s T T | S| sT [ 80 | 80 | 01 [ 01 [ 01 [ o1 | o1 | ol | Tl | Tl | 1l |®an L oquuey
te e sejse | se e | €e | €| Te | T | ST ST |oe|oe|9r | 91| 0|0z |0T|o0or| 0T | 0T |ve|ve | €T | MN

0T€ | OvE | OWE | OWE | 00E | 00E | 00 | 0'0E | 09T | OVT | 0°TT | 00T | 00T | 0°0Z | 00T | 00 | 00T | 00T | 00T | 00T | 00T | 0T | 00T | 00T | 00T | TeAN -
029 | 09 | 09 | 079 | 009 | 009 | 009 | 009 | 0°9S | 0TS | 0'8% | 0°0S | 0'8% | 0005 | O9% | 0bv | 0Ty | OTY | 0T | 0TV | OTH | 0Tk | OTY | OTY | 0OV | MIN

091 | O°L1 | O°LL | OLL | 0°ST | O°ST | 'S | ST | 0°€1 | 0T | 01 | 001 [ 001 | 001 [ 001 [ 001 | 001 | 001 | 001 [ 001 | 001 | 001 | 001 | 001 | 001 | oA -

O'1€ | 0Z€ | 0TE | O7IE | 00E | 00E | 0°0E | 0'0E | 08T | 09T | 0WC | 0'ST | 04T | 05T | 06 | 02T | 01T | 0T | 01T | 01T | 0T | 01T | 012 | 01T | 00T | MIN

091 | 0L | O°LT | OLI | ST | OST | 061 | 061 | 06l | 0TI | 01T | 001 | 001 | 001 | 001 | 001 | 001 | 001 | 0°01 | 001 | 0°01 | 001 [ 001 | 001 | 00 | fBAN L eumdehg
0'1€ | 0TE | 0TE€ | 0'1€ | 00E | 00E | 0'0E | 0'0E | 08T | 09T | 09T | 0ST | 04T | 06T | 0°€C | 0CTC | 01T | 01T | 0T | 01T | 0T | 01T | 01T | 01T | 00T | MW

901 | 901 | 901 | 901 | 901 | 96 | ¥'6 | ¥6 | v'6 | ¥'6 | 96 [ 96 | 001 [ T0I | 001 { 96 | 88 | 88 | 88 | 88 | 88 | 88 | 88 | 98 | 98 | AW oL
61T | 612 | 6117 | 61T | 61T | 861 | ¥61 | v'61 | ¥'61 | 61 | 861 | 861 | 907 | I'IT | 90T | 861 | T8I | ¢81 | ¢81 | T8 [ T8I | T8 | T8I | 8LI | 8L | MW

€S | €6 | €6 €5 | €6 | 8y | LV | Ly | Ly | Ly | 8v | 8Y | 0S [ IS | 0S| 8V | ¥y | b | vb | ¥y | vV | vb | ¥b | €% | €% | AW L
601 | 601 | 601 | 601 | 601 | 66 | L6 | L'6 | L6 | L'6 | 66 | 66 | €01 | SO1 | €01 | 66 [ I'6 | I'6 | 16 | 1'6 | 16 | I'6 | I'6 | 68 | 68 | MW

€S | gs jgs | es | €5 | 8y | Ly [ Ly | Ly | Ly [ 8% | 8v | 05 | 1S [0S | 8Y [ vy | vv | vv [ v¥ | vY | vb | b | €% | €7 | ®AW .
601 | 601 | 601 | 601 | 601 | 66 | L6 | L6 | L6 | L6 | 66 | 66 | €01 | $O1 [ €01 | 66 | I'6 [ I'6 | 1'6 | I'6 | 16 | 16 | I'6 | 68 | 68 | MW

€v | 8y | 8% | €v | 6 | 6€ | O | 9¢ | ¢'¢ | 8¢ | 8¢ | g€ [ e | g€ | e | s€ | 0y | 66 | 6€ | 6€ | 6€ | 6€ | O | 0% | 0 | AW oL
081 | L'61 | 00T | 061 | S'61 | L41 | I'LI | 691 | 691 | LL1 | L1 | $81 | 661 | 007 | S61 | 061 | ¥'81 [ 981 | ¥'61 | ¥'61 | v'61 | 102 | £0T | €07 | 50T | M

Tl vz | vT |60 | S | ST ST | g1 | st | or o or s e | s s | S| 0T | 0T [ 0T | 0T | 0z | 0T | 0T | 0T | 0T | feAw oL

06 | TOI | S0l | §6 | 001 | 88 | +'8 | +'8 | 88 | I'6 | 06 | 06 | S6 | 06 | 06 | 06 | 06 | T6 | 001 | 001 | 001 [ £0I | 601 | 801 | 011 | MW

T VT | YT VT VT | vT | ST 1T 0T | 1T | 1T | oz [ 0T | 0T [ TT | 0T | 0T | 61| 61|61 | 61| 61 (07| 0T | 0T |mAN L oouy
06 | §6 | 6 | 6 | S6 | 8 | L8 | 8 | I8 | 98 | LS | §6 [ ¥0I | 011 | S0 [ 00 | ¥6 | ¥6 | ¥6 | v6 | v6 | v6 | ¥6 | S6 | S6 | MA

Tl Tr | TT | TT | Tt | TT | TT [ TT 0T 0T | 0T | 0T [0T | 0T | 0T | 0T UL | UL | ULl UT | | rn [ | 1| A oL
89 | 89 | TL | TL | 89 | 89 | 99 | 99 | ¥9 | v9 | TL | TL | TL | TL| T | TO| VS | ¥S | ¥S | vS | S | vs | vs | ¥S | ¥S | MW

P b e e e e ot ot | o [ ot | o [ 0T | o1 [ o1 | 90| 90| 90 | 90 [ 90 | 90 | 90 | 90 | 90 | ®Aw L

PE | YE | 9€ | 9C | ve | ¥E | €€ | €€ | T€ | TE | 9€ | 9¢ | 9€ | 9€ | '€ | I't | LT | LT | LT | LT | LT | LT | LT | LT | LT | MW

TP UL v o ot |0 0T | 01 | 01 0 | 0% | 9 | 90 | 90 | 90 | 90 | 90 | 90 | 90 | 90 | #W | -
PE | ve | 9€ | o€ | ve | ve | €€ | €€ | Te | Te | 9€ | g€ | 9¢ | 9€ | It | 't | LT | LT | LT | LT | LT | LT LT | LT | LT | MW

0£:Z1 | 00:Z1 | OE'T1 | 00711 | OE01 | 0001 | OE'6 | 00:6 | 08 | 00'8 | 0L | 00°L | 0E9 | 009 | OE'S | 00'S | O | 00 | OE'€ | 00:€ | O€T | 00:T | O | 0011 | OE0 oun ]




€L

(A4 e v'e 9¢ 9¢ 9y 9'Y 96 9'¢ Y ¥'S 6'¢ e 143 ve Ve ve ve v'e I'e I'e I'e I'e TBAN (e10]

9V oS 0s vL vi 96 9'6 91 911 LAl [ 08 0L 0L 0L 0L 0L 0L 0L ¥9 ¥'9 ¥'9 ¥'9 MIN

I'1 Tl 'l 8’1 gl 4 €T 8T 8T 8T L'e 6'1 L1 L1 L1 L1 L1 L1 L1 Sl Sl ¢l ¢l IBAIN -

£C N4 x4 L'E L't Y 8 8¢ 8¢ LS 9¢ (VR4 St 3 SE st 3 3 ¢t [ e e [43 M

I'l 'l 1l 81 81 134 4 8¢ 8T 8¢ Le 6'1 L1 Ll L1 L1 L'l L1 Ll Sl ¢l Sl Sl TBAN - S—
34 4 14 L't L't 4 8 8¢ 8¢ LS 9¢ 0y St 3 se St st ¢t 1 [ (43 e e M

0vC | O%C | OPC | 08T | 08C | 0CE | 0CE | OVE | OVE | OVE | OTE | 00E | 0TE | 0°TE | 0TE | 09€ | 09€ | 09€ | 09¢ | 09¢ | 09¢€ | 09¢ | 0TE | TeAN 101
0Cy | OSy | 00S | 0TS | 009 | 0C9 | 099 | 089 | 089 | 00L | 089 | 009 [ 009 | 009 | 009 | OVO | OF9 | 009 | 0T | 0T9 | OV9 | OF9 | OV MIN

0l 07l 0°Cl 0vl 0l 091 091 0Ll 0Ll 0Ll 091 0°¢l 091 091 091 081 081 081 08I 081 081 081 091 TBAN -

071C | STT | 0ST | 09T | 00€ | O'1E | O€EE | O¥PE | OPE | OSE | OVE | O0E | 00E | 00OE [ 00E | 0TE | 0TE | 00E | OIE | OI€ | 0CC | 0CE | OTE MIN

0l 0Cl 0l (4! 0l 091 091 0Ll 0Ll 0Ll 091 oSl 091 091 091 081 081 081 081 081 081 081 091 TBAIN L e
0717 | §TC | 06T | 09T | 00E | O'IE | OEE | OFE | OPE | OSE | OPE | 00€ | 00E | 00 | O0OE | 0TE | OCTE | 00€ | OIE | OIE | OCTE | 0TE | OCE MIN

¥'6 0’6 96 01l 001 0l 0l 0l 0l 0Tl 0Tl 07l 96 96 96 06 0'6 98 ¥'é ¥'6 ¥'e 149 86 TBAN e10
y6l 981 86l L'TT | 90T | 8¥T | 8VT | 8vT | 8¥T | 8YT | §vT | 8¥T | 861 861 86l 981 981 8Ll v6l ¥'61 v6l ¥6l (4114 M

L'y Sy 8y ¢S 0¢ 09 09 09 09 09 09 09 8 4 8y Y Sy 134 L'y L'y Ly Ly o't JBAN -

L6 €6 66 LA €0l ¥l ¥l &4 p'el 44! vl 44! 6'6 66 66 £6 £6 68 L6 L6 L6 L6 1'01 MIN

Ly 4 8y Y 0°¢ 09 09 09 09 09 09 09 8y 8y 8y 7 194 34 L'y Ly Ly Ly 6t AN

L6 €6 66 yli €01 vl ¥l ¥l 44! &4 a4 el 6'6 6'6 66 £6 £6 68 L6 L6 L6 L6 1'01 MIN

6V (49 s Y §s 9 LS LS 6'S S¢S 8¢ 9°¢ 4 Sy vy ey £ 34 Ly 34 Ly L'y 9 TBAN 2101
1T | 81T | 97T | L'€T | 0ST | 69T | S8CT | TVT | $8T | €6T | 00€ | 85T | L6l Ll Ll Ll Ll L 681 eLl 06l 061 S8l MW

Lt LT LT L't L'e LT e Le 8¢ L4 8¢ 8¢ [ [ 1'C 0T 0T 0C 4 1'c St 4 14 AN

Sl Sl vl Cll L1l 0Cl (a4 011 011 gl 0¢l 801 86 v'8 08 08 08 08 86 €8 001 001 $'6 MIN e

[ 14 14 8¢ 8¢ 6¢C 0¢ 0'¢ e I'e 0¢ 8¢ 4 €T 4 134 £C £c (A4 (44 (A (A4 ' TBAN U osuug
001 €01 ¢l Stl gel 67l £91 <Ll SLl SLl 081 061 66 88 6 6 6 6 1'6 88 06 06 0'6 MIN

'l vl L1 9'1 81 0¢T [ &4 8T 8¢ 8¢ (44 (44 (44 e (A4 (4 [ (44 (4 [ (44 [ TBAN -

9 99 ¥6 ¥'8 06 (4! 0zl 8¢l 9¢tl 9¢l el 9'8 L 99 99 99 99 9 9 ¥9 ¥'9 ¥ v'9 MIN

90 L0 80 80 60 01 'l [ ¥l vl vl I'l I'l I'l [ I'l 'l 'l I'l Il 'l 'l 'l TeAN -

4 £t LY [44 Y Y 09 ¥9 89 89 99 34 9'¢ £t ¢t te £t [ I'e (42 e (43 e MIN

90 Lo 80 80 60 01 'l 4! ¥l vl vl Il Ul Il I'l I'l 'l 'l 'l 'l 'l Ul Il TBAN L euoaes
[ £e Ly (44 Y 09 o 89 89 99 £y 9¢ 33 £e £e £e I'e I'e e e [43 e MW

00-0 OE'€T | 00'ET | 0ETT | 00°TT | OEIT | 00°IT | OL0OT | 00°0T | OE6F | 0061 | OE:81 | 00-81 | O€LI | 00°LI | OE91 | 00:91 | OE€ST | 00:SI | 0¥ | 00W1 | OEEL | O0€EL swi g




|

lHIHH ]TFW‘

LT

i

#




09 09 oL 0L 08 08 08 06 08 06 06 001 001 001 001 001 06 06 06 06 08 08 08 TBAN fe10L
091 081 Sol £0C | €CC | O¥C | 06T | SvT | §0T [ $TC | §€T [ 09C | 0¢c | 0Tz | ozz | 0Te | oiT | ol | 01T | 01T | SLI SLl SLl MIN

0°€ 0¢ 0¢ 0¢ 0'¢ 0t 0°¢ 0°¢ 0¢ 0t 0¢ 0°€¢ 0°¢ 0¢ 0t 0¢ 0¢ 0¢ 0¢ 0¢ 0'¢ 0t 0¢ AN -

0L 08 $'8 ¢'8 ¢'8 06 06 SL SL ¢8 S8 08 08 08 08 08 08 08 08 08 08 08 08 M

0¢ 0¢ ov 0y 0¢ 0¢ 0°S 09 oS 09 09 0L 0L 0L 0L 0L 09 09 09 09 0°¢ 0¢ 0¢ TeAN 1L ueenng
0’6 001 011 07l 0vl 0 ¢l 091 0Ll ¢l 0wl 0°¢l 081 0l ovl 0yl 0vl 0¢l 0¢l 0¢l 0¢l $6 $6 ¢6 M

I 081 081 01c § 01T | OVC | OV | S8C | S8C | §'8T | S8T | STCT | STC | Ove | OvT | $sT | ssz | §s¢C §ST | 0LT | 0LT | 9¥C | 9VC | IeAN 10
1'ce 'S¢ I's¢ I'vy | Tvv | 91C | 91S | €SS | §SS | 0LS | 0LS | 96€ | 96¢ I'ly Uly | €Sy | €Sy | ¥¥b | ¥%F | OSF | 0S¥ | OSY | OSY MIN

¢S 09 09 0L 0L 08 08 6 S6 ¢6 $6 S'L SL 08 08 ¢'8 8 ¢8 $'8 06 06 (4 8 TeAIN L

L0l L1l L1l Lyl Lyl Ll Ll ¢'8l1 ¢8l 06l 06l el el L'el Lel 1’61 1'S1 8yl 8l 0°SI 0°SI 0 ¢Sl 0°¢1 M

¢S 09 09 0L 0L 08 08 6 S6 $6 $6 S'L SL 08 08 S8 S8 ¢8 S8 06 06 8 8 TBAN -

L0l L1l LTl Lyl L'yl Ll TLI ¢8l ¢8I 06l 06l el el L€l L'el 1'S1 1's1 8yl gl 06l 0°SI 0SI 0¢l M

Y 09 09 0L 0L 08 08 S6 ) $6 €6 SL S'L 08 08 ¢'8 S8 €8 €8 06 06 8 8 TBAN L enemeiog
Lol L1 LTl Lyl Lyl Ll Ll S8l S8l 06l 061 el el L€l Lel 1'S1 1'S1 87l vl 0°SI 0¢l 0l (S MIN

01T | 01C | Ol | 01T | 01T | 0T | 0CC | 00€ | 00€ | 0CTE | 0CTE | 0SE | 0SE | 09T { 09T | 00T | 00T | OvCT | OvT | 0T | 0CT | 0CT | OLI TeAN ie10]
0%9 | 0S9 | 09 | 089 | 089 | OLL | OLL | 008 | 0€E8 | 098 | 098 | 088 | 088 | 068 | 068 | 00L | 068 | 006 [ 07101 | 066 | 066 | 0001 | 08 MIN

011 011 0tl 01l 011 0Tl 0Tl 0Ll 0Ll 0Ll 0Ll 00T | 00T | 011 011 ol 0Tl 0°¢l 0¢l 011 011 011 09 TBAIN -

09¢ | 0°SE | 0S€ | 0SE | 0SE | 0T | OTP | 0Ty | OSY | OEh | OCy | OSK | OSy | OSy | OSh | 006 | OSy | 09y | 09y | OvS | ovs | 0SS | oOF M

001 001 001 00l 001 0ol 001 0¢l 0¢l 0°¢l 0¢l 06l 0¢l oSl 0°¢SI 08 08 011 011 011 011 011 011 TBAIN 1L eposmoy
0°8C | 00 | 00€ | 0CE | O€C | 0SE | OSEC | 08C | 08E | OEy | OCy | OCh | OCy | Oby | O%p | OOV | OFY | Ovb | 0SS | 0S¥ | oSy | Osy | O MW

9¢ 9¢ 1'9 1'9 89 89 8 8 v'8 ¥'8 08 08 <8 ¢'8 89 89 8 8 88 38 6’8 68 €8 TeAN .
801 801 801 801 vel vel 861 8'CI ¥91 ¥'91 4! 43! Sel Sel L'S1 LSl 0wl 0wl Sel S'el el el (44! MW

S1E | 0T¢ | STE | 8TE | SLT | SOE | ¥0€ | OSE | 9vE | OVE | 9€C | €6T | €8T | L0€ | ¢z€ | o¥E | 6T€ | 0€E | s¢¢ Sve | 9¢te 143 1'ce | IeAN 10
STC | v'Sy | €9y | S8y | 0TE | 09€ | T6t | 80V | STW | THY | TV | OTE | €8C | TOE | TOE | TTE | 6CC | 6CC | 8¢€ | 9T€ | 9¢€¢ 143 (4% MIN
Im.o_ S0l ¢ol1 011 col S0l ol 0Tl 811 Sl 801 S0l S0l Sol 011 0l L1l L1 ¢l Sl el 011 801 TBAN .

08 Lyl 0°¢l 0Ll 00l 0Tl 0¢l o€l ovl 0wl 0wl 01 ol 001 001 ol 601 601 801 901 9°01 901 ¥0l M

011 Sl 0Tl 801 ¢'8 00l ol ot g1l Sl 811 86 S6 001 01t Shl 011 01t 011 0¢l ¢l 011 801 TBAIN -

08 8¢l 91 vl 0l 01 el oyl 4 91 (44 011 I'6 ol ol 01t 011 011 011 011 0l 601 601 MIN

001 001 001 01t ¢'8 001 001 011 01l 011 011 06 S8 4! ¢ol €01 (4! €01 011 01l 801 <ol S0l TeAN || -seSndes
<9 61l 'Sl 0Ll 011 0cl 0€l 8¢l 0¥l 01 01 801 06 001 001 01t 011 01l 011 011 0Tt 01l 011 M

00:0 | OE€-€T | 00-€T | 0£CT | 00°TT | OE-1T | 00-1T | OE:0T | 00:0T | 0E:61 | 00:61 | O€:81 | 00:81 | O€LI | 00:L1 | O€91 | 00:91 | 0€:€1 [ 00:C1 | OE+1 | 00'%1 | OEL€l | 00°€E] uny




OvZ | 0VT | SvT | OFT | S0T | S81 [ 081 | O'81 | 081 | 081 | 091 | 0Tl {02l |0zl | 68 | 68 | 68 | 68 | 68 | 68 | 68 | 68 | 68 | 98 | 68 | AW -
LEE | L'€€ | 1SE | €68 | 96€ | 96 | vV | ¥V | v1¥ | ¥Iv | 012 | 01T | 0712 | 01z | 61 | z6l | T61 | T6l | T6tl | T6l | z61 | T61 | T6t | T6l | T6l | MW

06 | 06 | 06 | S6 | 09 | 09 [ 09 | 09 | 09 | 09 | 0¥ | 0v [ 0v | 0¥ [ 9z | 92 | 9z | 9z | oz | 9t | 9t | 97 | 9z | 97 | 97 | Al o
TUOL T[T | T 0T | 0Tl | 8El | g€l | g€l | g€l | 0L | oL [ oL | oL | v9 | v9 | v | vo | vo | v9 | v | vo | vo | ¥9 | ¥9 | MW

08 | 08 | $8 | 08 | 08 | 09 [ 09 | 09 [ 09 | 09 | 0¥ | Ov | OV | OV | OF | Ov | OF | OV | Ob | OV | Ob | OF | OF | Ot | O | JAW o
601 | 601 [ 1T | 11 | 8€1 | 8¢l | g€l | &€l | &€l [ &€l [ 0L | 0¢ | 0L | oL | +9 | v9 | v9o | 9 | 9 | v9 | v9 | ¥9 | v9o | v9 | v9 | mmw

OL | 0L | 0L | §9 | §9 | §9 ] 09 |09 | 09| 09 |0V |0V | Oy |0y | €T | €2 | €T | €2 | €T | €2 | €T | €2 | €2 | 02T | €T PN |
OUL | 911 | ¢T1 | ¥Tl | $€1 | €1 | 8€1 [ €1 | Q€L | €L | 0L [ 0L | 0L | 0L | 9 | %9 | 9 | 9 [ +9 | v9 | v9 | ¥9 | ¥9 | 9 | ¥v9 | MW

091 | 091 | 091 | 091 | 09T | 091 | 091 |{ 091 | 01 | 001 | 001 | 001 | 001 | 001 | 08 | 08 | 08 | 08 | 08 | 08 | 08 | 08 | 08 | 08 | 08 | feAW -
097 | 09T | 09T | 09T | 09T | 09T | 09T | 09T | 0VT | 07T | 0TT | 0TT | 0TT | 0TZ | 0ZZ | 00T | O8I | Ol | Ob1 | OFL | OB | OF1 | Op1 | OW1 | O | MW

08 | 08 | 08 | 08 | 08 | 08 | 08 | 08 | 0L | 05 | 0S| 05 | 05 | 05 [ 0¥ | 0Ov | 0v | 0b | Ov | Ov | Ob | Ov | OV | OF | OV | JeAW .
O€l | OEl | OEl | OEl | O€l | Ol [ O€1 | €l [ 0TL | OT1 [ OTL | 011 | 011 | 001 | 011 [ 001 | 06 | 0L | 0L | 0L | 0L | OL | 0L | 0L | 0L | MIN

08 | 08 | 08 | 08 | 08 | 08 | 08 | 08 | 0L | 05 |05 | 05 | 05 | 05 | 0% | 0 | 0 [ 0V | 0% | 0 | OV | Op | 0 | 0 | Ob [N
O€l | OEl | 0€l | OEl | O€l | Ol [ OEl | O€l | 0TL | 011 | 001 | O [ 011 | 071 | 011 | 001 | 06 | 0L | 0L | 0L | 0L [ 0z | 0L | 0L | 0L | MW

001 | 001 { 001 | 001 | 001 | 001 | 001 | 001 [ 001 | 08 | 09 | 09 [ 0§ | 05 | 0§ | 0S [ 0S | 05 | 090 [ 09 | 09 | 09 | 09 | 09 | 09 | ®AW -
00 | 00T | 00T | 000 | 00T | 00 | 081 | O°LT | 091 | 01 | 0TI | Ob1 | 0Tl | 0Tl | 0Tl | 001 | 001 | 08 | 08 | 08 | 08 | 08 | 08 | 08 | 08 | MW

0 | 05 | 05 | 05 | 05 | oS [0S | 0S| oS | 0¥ |0€ | o€ | sT | st | st | sz sz | st |oe]| oc | o€ | oc | 0c | 0€ | 0€ | AN L
001 | 001 [ 001 | 001 | 001 | 001 | 06 | S8 | 08 [ 0L [ 09 | 0L | 09 | 09 | 09 | 0s | o5 [ ov [ ov | 0v | 0v | OF | Ov | Ot | OV | MW

0 | os | o5 | os | 0S| oS | 0os | 0c | 0S| 0oy |0c| o€ | sz | st | st| sz |st| sz |oe|oc|oc | 0c | 0€| o€ | 0f | ®N 1L ey
001 | 001 [ 001 | 001 | 001 | 001 | 06 | 8 | 08 | 0L [ 09 | 0L | 09 | 09 | 09 | 05 | 0 [ Ov [ Ov | Ov | OF | OF | OF | OV | OV | MW

991 | 081 | 081 | 091 | 891 | 891 | ¥'91 | ¥'91 | 0°LL | 0'SI | 9T { 901 | 901 | 901 | 901 | 01 [ 001 | ¥6 | ¥S | ¥6 | ¥6 | v6 | v6 | v6 | ¥6 | AN -
00€ | ¥OE | YO | ¥'8T | ¥'8T | ¥'8T | T8T | ¥'8T | TIE | 96T | OLT | 0LT | 0LT | OLT | 9°ST | ¥'TT | ¥OT | 081 |{ 991 | 991 [ 991 | 991 | 991 | 991 | 991 | MIN

€8 | 06 | 06 | 08 | ¥8 | ¥8 | T8 | T8 | $8 | SL [ €9 | €5 | €5 [ €5 [ €5 | vS | oS | v | LT |y | Ly | Ly | v | v | Lv | AW 0
OST | TST | TS| Tyl | THL | TV | U'pl | THL | 91 | 81 | S€1 | S€1 | €l | S€1 | 821 | T11 | 2ol | 06 | €8 | €8 | €8 | €8 | €8 | €8 | €8 | MW

€8 | 06 | 06 |08 | v | V8 | T8 | T8 | §8 | §u | €9 | €5 | €5 | €5 | €5 | TS| 0§ | L¥ | LT | Ly | Ly | LY | Ly | Lh Ly RNl
OST | TSE | TSI | Tl | THL | TYL | Ul | T | 9ST | 8%l | €L | S€1 | €1 [ S | 821 | ¢l [ Tol | 06 | €8 | €8 | €8 | €8 | €8 | €8 | €8 | MW

OST | vO1 | 01 | Y01 | 01 | ¥01 | 0°T1 | 0TI | 011 | 011 | %01 | 011 [ 0TI | 0T | 011 | $01 | Z0O1 | 0°S | 001 | 001 | 001 | 001 | 001 | 001 | 001 | JeAl -
OvZ | 0VT | 0WT | OVT | 0WT | 00T | 09T | 09T | OPT | 0T | 0TT | 0°€T | 9€C | 9€T | T2Z | TOT | 9L | 091 | 091 | 091 | 091 | 091 | 0°91 | 091 | TLI | MW

St lTs {Ts i Ts | Tzs | Ts | 09| 09| ss | oss [Ts|ss 09| 09| ss s | US| sT| 0S| 0S| 0S| 0c| 0S| 0S| 05 |®N -
0Tl | 0T [ 0Tl | 0TI [ 0Tl | 001 | O€l | O€L | 0TI | 011 [ 011 | 11 | 811 | 811 [ U1l [ 1ror | 88 | 08 | 08 [ 08 [ 08 | 08 | 08 | 08 | 98 | MW

LTS | Ts TS | TS | TS | 09 | 09 | S | §% | TS| €5 | 09| 09 | s | TS | s | §T | 05 | 06 | 05 | 0 | 05 | 05 | 05 [N
0Tl | 0Tl [ 0Ty | 0Tl | 0Tl [ 001 | O°El [ O€l | 0Tl { 011 [ 011 [ ST | 811 | 811 | U'I1 | 101 | 88 | 08 [ 08 [ 08 | 08 | 08 | 08 | 08 | 98 | MW

0€:71 | 00°T1 | OETT1 | 00711 | OEI01 | 00:01 | 0€:6 | 006 | 0€:8 | 008 | 0£:L | 00:L | 0g9 | 00:9 | oes | 00:s | ogv | 00t | oci€ | 0o | oge | o0z | ogi1 | 001 | og0 aw ]




LL

oyl 0vl Syl 49 €91 | 0Ll T8l S8l 881 861 861 081 681 T0T | TOT | 90T | 01T | 01T | 01T | 01T | O¥C | OVCT | OVT | JBAN -
10T 01 | ¥'€T | SvT | 092 | 16T | SOE | S1€ | STIE | SI€ | §'U€ | Ltz | vz | v6t | ver | soc | s1c | o1g | o1e | sie | 82¢ | g€ | Lgg MIN

09 09 09 9 $9 89 8L 8L 8L 8L 8L 8L S8 S'L S'L 8L 08 08 08 08 06 06 0'6 IBAN cL

€9 0L 9L 08 8 $6 001 | 001 001 001 001 6 38 9'6 96 001 €01 €01 €0l €0l1 £01 Cll [ MIN

0°¢ (Y oS (4 8¢ 09 9 9 $9 0L 0L 09 9 L L 0L 0L 0L 0L 0L 08 08 08 TBAN 71

89 0L 9L 08 38 001 SoI1 S0l S0l S0l ¢ol1 06 98 96 96 1ol SoI1 001 001 S0l 601 601 601 MIN

0¢ 0¢ St 8¢ 0y (4% (4% Y 4 0 0°¢ (4% <y Y §¢ 8¢ 09 09 09 09 0L 0L 0L TBAN L eujewney
0L 0L 8 $'8 06 96 001 | 011 011 011 011 $'6 001 001 cor | Lol Lol L01 L01 L0l 911 911 911 M

001 001 001 0TI 0clI 0%l 0¥l | Ol oyl 0vl 0¥l 0¥l 0l 0¥l 091 091 091 091 091 091 091 091 091 | TeaN 10
081 00 | 0vT | OvZ | 09T | 00E | 0TE | OCE | OvE | OvE | OVE | 08T | 0CZ | 09T | 092 | 09z |09z | 09z | 09T | 092 | 09¢ | 09¢ | 092 MIN

0¢ 0¢ 0°¢ 09 09 0L 0L 0L 0L 0L 0L 0L 0L 0L 08 08 08 08 08 08 08 08 08 TBAN 71

06 001 07l 0Tl 0€l 0°¢1 091 | 09I 0°L1 0°L1 0Ll oyl | 011 0°¢l 0¢l 0°¢l 0¢l 0¢l 0°¢l 0°¢l 0¢l 0¢l 0¢l MIN

0¢ 0 0¢ 09 09 0L 0L 0L 0L 0L 0L 0L 0L 0L 08 08 08 08 08 08 08 08 08 JBAN 1L eAmdiuueg
06 0°01 0cl 0Tl o€l | 061 091 | 091 0Ll 0Ll 0Ll 0¥l 011 0¢l ¢l 0¢l 0¢l ¢l 0°¢l 0€l 0°¢l 0°¢l 0°¢l M

0°¢ 0¢ 0t 09 09 09 0L 0L 08 08 08 08 08 08 06 001 001 001.] 001 001 001 001 001 | 1eAN @01
ool 0Tl 071 ovl 081 00C | 00T | O¥C | O¥C | 0CC | 08I 091 | 09I 091 081 081 00C | 00T | 00T | 00T | 00T | 00T | 00T MIN

4 Sl Sl 0t 0t 0¢ St ¢t 0y (VR4 oy 0v 0¥ 0y Sy 0°¢ 0°¢ 0¢ 0¢ 0¢ 0¢ 0¢ 0¢ TBAN 71

0¢ 09 09 0L 06 001 001 | 0T 0l 011 06 08 08 08 06 06 001 001 001 001 001 001 001 MIN

4 Sl Sl 0¢ 0¢ 0¢ ¢t 3 0t oy 0% oy 0y 0v 1% 0°¢ 0°¢ 0°¢ 0°¢ 0°¢ 0¢ 0°¢ 0°¢ TeAN I BEmMEYNS
0 09 09 0L 06 001 | 001 | 0TI 0l 011 06 08 08 08 06 06 00l 001 001 001 001 00l 00l MIN

00C ¥ol 011 | 911 0¢el vyl 9¢l | 961 9Ll oLl 0Ll 091 0l 0Ll 081 00 | 98I 081 081 081 991 PLl 991 | IeAN [e10
00¢ 90 | 8¢C | 86T | BO0E | 9'€€ | TOE | TOY | 80V | OCy | OCTP | OVE | 08T | 967 | 96T | 8T€ | 0Z€ | TIE | TIE | 80¢ | v8¢ | v62 | 982 M

001 (4 9 8¢ 9 L 8L 8L 88 S8 S8 08 0L S8 06 001 £6 0’6 06 06 £8 L8 €8 TBAN 7L

ool €01 vl 671 vel 891 961 1'0C | ¥0T | 01T | 01T | OLI | O¥I 81l 87l 91 091 9°¢1 9°¢1 el (44 L'yl 134 MIN

001 (43 §¢ 8¢ S9 L 8L 8L 88 ¢'8 ¢'8 08 0L S8 06 001 £6 06 06 06 €8 L8 €8 TeAN | L 2poSuekop
0ol €01 AR 6Tl ¥Sl 891 961 10z | v0T | 01T | 01T | OL! ol 81l 8vl ¥91 0791 9°¢l 96l el (a4 Ll £l MIN

0zl 07l 0zl 0¢I 00T | 00T | 00Z | 01T | OCZT | 00T | 09I 091 0l 0Tl 0TI 0°¢l 0¢l 0°¢l 0°¢l 0°¢l 06l 0°¢l 0°¢G1 | TeaN —
0¢T 0¢c | 0w | 0WT | 0T | 09€ | 09€ | OLE | 09€ | 00V | O'1€ | 0€T | o€z | o€z | 0ce | 092 | 09 | 09z | 09z | 09z | 09z | 09z | o¥e MIN

09 09 09 09 001 001 001 S0l 011 001 08 08 09 09 09 SL ¢L SL ¢L S'L ¢L S'L Sl TeAN -

Sl ¢l 0l 071 091 081 08t | S8l 081 00T | §¢1 Sl STl ¢l 011 0¢l 0¢l 0¢l ¢l 0¢l 0°¢l 0¢l 0l M

09 09 09 09 001 | 001 ool sol 011 001 08 08 09 09 09 ¢L L SL St S'L S'L SL SL TBAN (L adwepen
Sl ¢l 0l 07l 091 081 081 S8l 081 007 | ¢¢l Sl Sl Sl 011 ¢l 0¢l o€l 0¢l 0¢l 0'¢l 0°¢l 07l M

00:0 0€-£Z | 00-€T | 0€°TT | 00°TT | OE:1T | 00:1T | OE:0T | 00°0T | OE:61 | 00°61 | 0€:81 | 00:81 | OE:L1 | 00:LT | OE:91 | 00:91 | 0E:ST | 00:S1 | 041 | 00:%1 | OEEI | 00:€I sl







6L

90 i 8l 81 81 145 L 06 ol S0l L1l 801 09 SL S'L S'L S'L St SL SL S'L 99 99 TeAN
[e10],
0¥e I's€ I's¢ I'se | €6y | Tss | 609 | 819 | €€9 | §L9 | LS9 | 96€ | 6'9¢ | 09¢ | 09€ | v'8¢ | v'8€ | SLe | <L€ | 09€ | 09¢ | 99¢ | 99¢ MIN
0 ¥ o 90 90 90 81 14 0t e ¢t 6'¢ 9t 0T §T ST 94 94 ST ¥4 4 x4 (a4 (A4 TeAN
€L
08 L1 LTl L1l 1'61 7’81 €0C | 90C I'te | ¢tc | 61T | T¢€l £l 0TI 0Tl 8¢l 871 4 sl 0Tl 0Tl 44! 44! MIN
[4Y 14\ 90 90 90 8l 14 0¢ 143 St 6¢ 9t 0T 94 4 ST 94 Y4 ¥4 ¥4 4 (a4 (A TBAN
(A8
08 L1l L1l L1l 'Sl ¥81 £0T | 90T 'l | §TC | 61T | T¢El £zl 0Tl 0l 8Tl 8Tl 4 ¢zl 0Tl 0Tl [ [ MIN
0 ¥o 90 90 90 81 14 0t ve St 6'¢ 9t 0¢ ¥4 T 94 ¥4 94 4 ¢C ¢T (4 (4 TBAN
[ L ewesniejn
08 L1l Ll L1l 1’61 ¥'81 £€0C | 90t e | ¢¢C | 6'1T | T¢Il £l 0Tl 0zl 871 8Tl sl ¢zl 0Tl 0Tl el (a4 MIN
0yl 0l 0yl 0yl 0yl 0vl oyl 0l 0%l 0¥l 0yl 091 091 091 0yl 001 001 00l 001 001 001 001 001 | IBAN
{eiol
09 09 09 0y 0T 00 0T 0y 0y~ 0v 0y 00 0T 0T 0T 0¢C 0T 0T 0T 0T 0T 0T vl M
oL 0L 0L 0L 0L 0L 0L oL oL oL 0L 08 08 08 oL 0¢ 0s 0¢ 0°¢ 0'¢ 0¢ 0¢ 0°S TeAN
[AS
0'¢ 0¢ 0¢ 0¢ 01 00 01~ 0T 0T 0¢C 0¢ 00 01 0’1 01 0’1 01 0’1 01 0’1 0l 0’1 Lo MIN
oL 0L 0L 0L 0L 0L 0L 0L 0L 0L 0L 08 08 08 0L 0¢s 0'¢ 0°¢ 0¢ 0°¢ 0'¢ 0¢ 0s TeAN
Il eueloy
0¢ 0¢ 0t 0¢ 01 00 0'1- 0T 0 0¢C 0¢C 00 0l 01 01 0’1 01 0’1 0’1 01 01 01 Lo MN
0Tl 0l 0yl 0yl 0yl (R4 081 00C | 00T | 00T | 00T | 08I 081 081 00C | 00T | 00T | 00T | 00T | 00T | 00T | 00T | 09I TeAN
LIONN
| TET | V9T | 98T | 0TE | TLE | TE | 9SY | T | 9Ly | TLY | 08¢ | ¥TE | 91€ | 9Te | ose | ose | ose | ove | 9Te | 9ze | 9olg 1494 MWW
09 09 0L 0L 0L 0L 06 001 0ol 001 001 06 06 0’6 001 001 001 001 001 00t 001 001 08 TBAIN
(A3
'l 911 el £yl 091 981 91T | 8T I'tT | 8'¢C | 9¢C | 06l 91 8¢S €91 SLl SLl Sl €Ll €91 €91 861 L'el MIN
09 09 0L 0L 0L 0L 06 001 0ol 001 001 0'6 06 06 001 001 001 001 001 001 001 001 08 TBAIN
|L BwesSsoy
' 911 el eyl 091 981 91T | 8t I'€T | 8¢ | 9¢T | 061 91 861 €91 SLl SLl SLl €Ll €91 €91 861 Lzl MWW
oy oY 0c 0¢ 07 0T 08 08 08 08 0y 0¥ 0y 0y 0y 0y 0y oy 09 09 09 09 09 TeAN
{eloL
00z | 00z | 0TZ | 0TT | 08T | 08T | 00V | Oy | Oy | Ovy | OVy | 08E | 0'8E | 09€ | 00€ | 00€ | 00€ | 02 | 0ze | 0ze | oze | oze | o0CE MW
0¢C 07 01 01 01 01 0y oy 0y 0y 0T 0T 0T 0T 0C 0T 0T 0¢ 0¢ 0¢ 0t 0°¢ 0¢ TBAIN
(AR
001 001 011 011 oyl 0l 00z | 0CC | 0CT | 0TT | 0CT | 06l 06l 081 0°¢l1 Sl 0°¢l 091 091 091 091 091 091 MIN
07¢ 0T 01 01 01 01 0y 0y oy 0y 0¢C 0T 0c 0¢ 0T 0¢ 0T 0T 0¢ 0¢ 0t 0¢ 0¢ TBAN
1] einpeued
001 001 011 011 0l 0l 00¢ | 0CcTt | 0Cc | 0CT | OTT | 06l 06l 08t 0°Sl 0°SI 0 ¢l 091 091 091 091 091 091 MIN
00:0 | 0€:€C | 00°€T | 0E°TT | 00°TT | OEIT | 00:1T | O€70T | 00:0T | 0E:61 | 00:61 | OE:81 | 00:81 | O€:LI | 00:LT | 0€:91 | 00:91 | OESI | 00:SI | OEFT | 001 | 0€EI | 00:€] aung




00T | o1 | 00T | 001 j ol | VoL | L6 | ¥6 | ¥8 | T, | 6% | 8% | €€ | 1€ | 6T | 67 | 6 | 82 | 82 | 82 | o¢ | o€ | o€ | o€ | 't | %eaw 0L
CEC | VT | €T | 8T | T | ST | 8T | €TT | TOT | 991 | LTL | VOl | €8 | 08 | L1 | 9L | €L | oc | oL | oC | 12 | 2L | €L | 2L | st | MW

B | 65 | LS | 8 | 8 | 8 [ oS | ¥S | 8% [ ov | €T | TT | 81 | 81 | 91 | o1 | 91 | o1 | 91 | 91 | 81 | $1 | 81 | 81 | §1 | *eAw -
LEU | LEL | 9€1 | vEL | 9€1 | 8€L | €61 | ZEL | 811 | v6 | 0L | LS | 8v | LV | S% | vv | v | v | T¥ | Tv | €% | vy | vv | €% | Sv | MW

YTy ey Ty vy ey | v | ov | 9e | Te | 9T 9T | s el | et e | e | 21|l | et | Tt | et | et | gr | g1 | tean |L I-BuRypRIE
$6 | L6 | L6 | V6 | L6 | L6 | S6 | U6 | v8 | TL | LS | vy | s€ | €€ | e | ve | ve | 8T | 8¢ | 8T | 8T | 8T | 6T | 6T | 0 | MW

clt | €11 | 601 | Lot | 801 | 601 | 901 | 66 | 8 | €L | 05 | c€ | cT |tz | 8z |tz |9z | 9t |9z |tz | ez | 62 | 62| 67 | 1'v | ®Aw -
LST | 85T | L'ST | 6'ST | 8'ST | 6'ST | €4T | 9T | 861 | ¥91 | 801 | 86 | L8 | 98 | ¥8 | 08 | L | 9L | LL | 8L | 8L | 18 | T8 | T8 | S8 | MW

st sejse e e e | 9e | ve jog 8T | eT |8t Tt Tt | Tt et |t |zt |t zt || et | ¢l | g1 | reaw .
0L | L oL Tl | 1L | Tk | 89 | v9 | 8 | 8 | 8¢ | It | 87 | 82 | LT | 9t | st | st |st|sz|st|ot] o9z vz]| | mm

e sejve e g jve oL | g9 gs | sv |tz el st st ot | st vt et [ v | [ [ or ] o | er ] s | e L y-umoL Asty
L8 | L81 | L8 | L8L | L81 | LB1 | 641 | TOL | 0%l | 901 | 08 | L9 | 65 | 85 | s | vs | zs | 1s | zs | €5 | g5 | o5 [ 95 | 95 [ 85 [ mw

YEC | O%T | O%T | 07l | 9'ST | 0T | ¥¥T | ¥'ET | 80T | 8L | 81 | 8€L | ¥EL | 8€1 | 0Pl | v'€l | 96l | 9€l | vei | 96l | 861 | §€1 | vl | 9Pl | vl | AW oL
00z | Tit | wze | ¥'9¢ | T8E | 9LE | VIE | ¥IE | 9T€ | TOp | 96€ | 8L€ | 89€ | 09€ | v6€ | 99¢ | 9Lz | 9€¢ | $€¢ | voz | 061 | 881 | z61 | 007 | 01T | MW

LT1 ] 0T | 0Tl | S0t | 821 | §TL | TT | L1 | %01 | 68 | ¥L | 69 | L9 | 69 | 0L | L9 | 89 | 89 | 9 | 89 | 69 | 69 | zL | €0 | ¢t | A .

001 | 9€1 | T91 | T8I | I'61 | 881 | L1 | LSI | €91 | 1'0Z | 861 | 681 | ¥'81 | 081 | L'61 | €81 | $€1 | 811 | $6 | TO1 | 6 | v6 | 96 | 001 | SO | mW

LU | Ozt joTl | sot | 8zl | sl | Tel | L1 | v0l | 68 | vL | 69 | L9 | 69 | oL | 9 | 89 | 89 | £9 | 89 | 69 | 69 | 7o | € | vo | waw L emdrs
001 | €1 | T91 | T8I | U6l | 881 | L1 | £S1 | €91 | 10Z | 861 | 681 | #'81 | 081 | L'61 | €81 | 8€1 | 811 | ¥6 | 201 | S6 | 6 | 96 | 001 | SO | MW

0T | 0z | I'lz | %0z | 60T | 061 | 061 | 681 | 941 | I'1 | 001 | 001 | 001 | 001 [ 001 | 001 | 0001 | 001 | 001 | 001 | 001 | 001 | 001 | 001 | 001 | seam -
O'S€ | 66€ | 9'6€ | 9SE | S'SE | YVE | VEE | 8T€ | TOE | €6T | 8¢ | 1'€T | 87¢ | L1T | 91 | TIT | SUT | §'ir | 90¢ | 90z | s0z | s0z | S0z | S0z | S0z | MW

L0l | 01 | 001 | vOL | 001 | 06 | 06 | T6 | 98 | 69 | 0¢ | 06 | 0¢ | 05 | 05 | oS | oS | 05 | 05 | 0 | 05 [ o5 | 05 | 05 | 0¢ | ®wAw o
CLU [ 9LU | SLU | VLU | vL1 | 691 | #OL | 191 | 81 | 611 | 811 | #'11 | S0 | £01 | 901 [ #0L | 801 [ 801 | 101 | 101 | 101 | T'o1 | 101 | 101 | 101 | MW

001 | SOl | I'IT | 001 | 601 | 001 | 001 | L6 | 06 | T, | 0S | 05 | 05 | 0s | 05 | 0§ | 05 | 05 | 06 | o | 05 [ os | o5 | oc | o5 | wAw oL
L8L | €81 | T8I | T8 | 181 | §41 | 0Ll | L91 [ ¥'ST | ¥€1 | 0TL | L1 | €11 | 011 | 011 | 801 | £01 | L01 | $01 [ SOI | $01 | t01 | #01 | ¥01 | ¥01 | MW

081 | ¥0T | ¥0z | 08 | 861 | 081 | 081 | 01 | 891 | 0TI | 06 | 09 | #S | I'S | I's [ I'S [ I'S | I'S | U'S [ U's | s | 1S | ¥s | s | ps | ®Aw oL
I'8€ | 8'LE | 06E | ¥8C | 18€ | I'8€ | 69€ | I'SE | 0°€C | 167 | 8T | ¥LI | 891 | §91 | 61 | 61 | €61 | €51 [ €61 | €51 | €51 | €51 | €51 | €51 | €51 | MW

09 | 89 | 89 | 09 | 99 | 09 | 09 | 0 | 95 | 0y | 0€ | 0T | g1 | v | ov{ o | er | er o e e [ o | s | s | s | meaw o
Lal | 9el | o€l | gl | Lz LT et o oi | ce | 9L | 8 | 9s | ss [ es [ es s s [ rs s | s [ s | rs | s | ors | mmw

09 | 89 | 89 | 09 | 99 | 09 | 09 | 05 | 95 | 0y | o€ | oz [ 81 | cv [ v [ v | er | v | e [ s o | s | st | s | maw .
Lal [ 9Tl | ol |8t | ozt el pent oo oee | 9 | o8 | os | ss foes fes s | s [ vs s [ s s | s [ s [ s | aw

09 | 89 | 89 | 09 | 99 1 09 | 09 |05 | 96 | oy | 0¢ | 0z | 81 | v | v por [ er | e oo s [ o st | st | s | eaw | L emeutooy
Lel | oTl | oer | 82l | Lzl | el | €d | Lot w6 | 9L | 8 |95 | ss [ s [ es | v s [ s | rs | rs e [ rs | e | v | M

0Lt | 00Tl | OET11 | 00:11 | 001 | 0001 | OE6 | 00°6 | 0E'8 | 008 | 0€iL | 00 | 0£9 | 009 | OE'S | 00°S | OE% | 007 | O€€ | 00:€ | 0£T | 00:T | 0E1 | 001 | 0E0 sy




S| 9t 6 [Ty |9y | Ly | 0 | s | ws | es | 19 | 99 | L | v | s8 | s6 | 66 | 66 | 1o1 | 101 | vor | ror | ror | smeaw oL

18 | €8 | 06 | L8 | 01 | vOI | 801 | 911 | €21 | I'el | 6€1 | cvl | 851 | 221 | s6l | viz | c2z | €€z | vee | 1€ | s€2 | tez | oec | mmw

1'T 17 134 §T | 8T | 8T | o¢ I'e | €¢ $€ | 9¢ | 8¢ 0v | Ov | 8 € 9's 9¢ 8¢ Ls LS L's 8'S | EAN L

6v | ¥s &S | s |09 | 19 | v | 89 | zr | ur | 78 | <8 | 16 | 001 | T1l | vl | vel | g€l | 6el | o€l | el | vel | vel | M

PL ST LoV e |81 |61 | 0z | €T | vz | vt | sz | 8T | ze | ve | 1€ | 20 | €v | €v | €v | vr | v | vv | €0 | Jeam -
ce g ve e ot Ty ey vy | 8y | s | vs | os [ 79 | 9 |z | €8 | 06 | €6 | 6 | <6 | <6 | 86 | L6 | 96 | mm

9L | 9% | St | 8¢ | Iy | Sy | 6v | €S | s [ T9 | 69 | €L | 9L | 08 | 88 | 86 | S0l | 011 | 911 | o1t | o1 | o1t | o1 | sAm oL

16 | 96 | 66 | so 611 | szl joer | g€l | gyl | 091 | L91 | i1 | 8¢l | 61 | iz | ez | zse | 1oz | 99t | wor | rsz | 9sz | mm

PP v vt oo bor et |8t |61 | 1T | ze | T | gz | vz | st | 8T | o€ | €€ | st | o¢ | 9t | 9¢ | ot | st | mam L

e | e | g8 | se | Le | 8¢ [ 0V | Iv | v% | Sy | 9% | Lv | 9% | 6% | 95 | 65 | s9 | oz | €2 | €L | 7L | oL | 69 | mw

Ctjte et st | 8T | e | ve | 9€ | oy | Ly | 0S| ¢S | ss | 09 | 89 | 7. | sL | 08 | 08 | 08 | 08 | 08 | wAm I

09 | S99 | 99 | 0L | 9L | 18 | 8 | 68 | ¥6 | €01 | ¥I1 | 0T | 671 | 671 | U'vl | 851 | 2Ll | 281 | 881 | €61 | 061 | 81 | 81 | M | V-UMOL Yoopaey
091 | 091 | 0Ll | 081 | T61 | T0Z | 91T | 91T | T€¢ | Tve | T€C | Tz | 91z | 91z | 91T | 05z | 0z | z1z | 852 | ¥9¢ | 292 | vsz | oz | oAl -
9V | V6T | TYE | V9T | TOE | 9LE | VIE | 99 | 96E | 00V | ¥'SE | 09¢ | 9S€ | vec | 8i€ | 9z€ | 0wz | zve | vz | vel | 881 | 06l | 861 | MM

08 | 08 | ¢8 | 06 | 96 | 101 | 801 | 801 | 911 | 127l | 911 801 | 801 | 801 | szl | szl | 901 | 6Tt | z€l | 1€l | LT | ol | A .

€Tl | LV | 1L | T8 | 961 | 881 | LT | €81 | 861 | 007 | z6l 8LL | L6t | 681 | €91 | 0Tl | 1T | 111 | 6 | v6 | s6 | 66 | MW

08 | 08 | €8 | 06 | 96 | I'01 | 801 | 801 | 911 | vz | 911 801 | 801 | 801 | sz | szt | 901 | 62l | zel | rer | ca | oz | seaw L endrs
€Tl | cwl | VL1 | T81 | 961 | 881 | L'SI | €81 | 861 | 007 [ T61 | O8I | 81 | L6 | 681 | €91 | ocl | 12l | 111 | L6 | 6 | <6 | 66 | mm

el | ol | 1er | svl | 991 | €81 | Tl | 10T | L0T | TiT | 01T | v'6l | 081 | 81 | 00z | 007 | 00T | 00z | 00z | L17 | 01z | 21z | o1z | seam oL
Ve | €ve | vvz | Lie | O1€ | €T | €€€ | 6€C | L'SE | €66 | S'SE | 06T | 667 | €16 | I'€e | €€ | 0S¢ | £5¢ | 95 | 9€ | £v€ | 95 | 0se | mN

65 | V9 | V9 | 8L | §8 | T6 | 96 | 00I | €01 | ¥OI | 101 | 68 | L8 | $6 | 001 | 00 | 00 | 001 | 001 | 201 | 00l | 001 | 001 | JeAw oL

E1L | STl jsTh | 8wl | 961 | 191 | €91 | 891 | €41 | €410 991 | vl | 891 | 651 | so1 | ze1 | ¢t | se1 | se1 | si1 | 291 | 691 | 291 | mm

¢O | T | L9 | L9 | 18 | T6 | 96 | 101 | ¥OI | 801 | 601 [ SOI | €6 | z6 | 001 | 001 | 001 | 001 | 001 | 011 | 011 | 211 | 011 | Jeam oL

SUL | 811 | 601 | 621 | vS1 | T91 | 891 | 1Ll | ¥'81 | 081 | 681 | €¥1 | I'SI | ¢'SI | 991 | 121 | 821 | $21 | 181 | 181 | vs1 | 281 | €81 | mm

€9 | €9 | €9 | TL | TL | €6 | SOL | VIL | L1 | €70 [ 9T | 621 | TEl | &€l | I'bl | 0SI | 081 | 081 | 08 | 081 | 10z | 981 | 081 | Am -
COl | T4l | L1 | 681 | 681 | 9%C | ST | ¥'9¢ | 0% | 6%T | §'ST | 85T | 192 | 197 | €42 | SWE | 8€ | 69¢ | 1€ | vge | 186 | 18 | Sie | MW

le | e e | ve | v | 1E | S | 8 | 6€ | 1v | Tv | € | vv | 9% | v | 0os | 09 | 09 | 09 | 09 | 29 | 29 | 09 | smAm oL

VS L LS LS | €9 | €9 | T8 | S8 | 88 | 08 | €8 | §8 | 98 | L8 | (8 | I'e | S1 | 9U | €21 | 9n1 | 871 | c2 |zl | szl | mm

e Jde e | ve | w2 | 1E | S€ | 8€ | 66 | It | ¢v | €% | ¥b | 9 | L% | 05 | 09 | 09 | 09 | 09 | ¢9 | 29 | 09 | seam L

v L LS LS | €9 | €9 | T8 | S8 | 88 | 08 | €8 | s8 | 98 | L8 | L8 | 16 | su | ou | €21 | 97 | 821 | c21 | c2 | sz | mm

e bre e | ve | vo | ore | se | 8 | 6€ | Iy | Ty | v | vv | 9v | i¥ 09 | 09 | 09 | 09 | 9 | 79 | 09 | mnN | L ooy
VS | LS | Ls | €9 | €9 | 78 | <8 | 88 | 08 | €8 | s8 | 98 | 48 | .8 | 16 o1 | Tt | 9Tl | su | LT | LTl | sTl | mIA

00:0 OL€T | 00:€T | 0€:CT | 00:TT EE]@;;’O@L 0g61 00:61 0€:81 00:81 og-Ll 00°L1 0€91 0091 0g:€1 00:€1 13341 00¥1 0og: €l 00:€1 St




[4:!

ST | ¥9T | OLT | ¥LT | 89T | 99T | TOT | TST | €T | 61T | 161 | LL1 | LL1 | S81 | 621 | 081 | %L1 | v21 | %L1 | 641 | 641 | 641 | €81 | T81 | €81 | AW (149) INVEY
CES | VWS | V¥S | SLS | 965 | 6°SS | 8€ES | €0S | 90S | ¥Ly | t'bb | STH | I'eh | €4b | 0% | T6€ | 09E | $bE | pvE | vSe | SSE | 9SE | 89€ | L9€ | 89¢ | M
b8 | 06 | 06 | 001 | v6 | S6 | 16 | L8 | v'8 [ 18 | 1L [ 99 | 99 | ¥ | 89 | 69 | €9 | €9 | €9 | 89 | 89 | 89 | zL cL | AN (e10]
LOV | OLL | 081 | 00T | 881 | 061 | I'81 | €L1 | L91 | T91 [ Tvl | T€l | V€l | Lb1 | 9€1 | L€l | 921 | 921 | 921 | S€1 | S€1 | €1 | €1 | I'v1 | €41 | MW
Le | Iy [ O | S | v% | 9% | v% | Tv | It | 6€ | €€ | o€ | 0€ | z€ | o€ | o€ | 8¢ | 8T | 8T | 6T | 62 | 6T | 't | 1€ | TE | ®AW -
VL | 08 | 08 | 06 | 88 | T6 | 8 | ¥8 | 18 | 8L { 99 [ 09 | 09 [ €9 | 65 | 65 | ¢ | s | ¢ | 85 | s | S | 19 | 19 | €9 | MW
Ly | 6% | 0S | §¢ [0S | 6% | t¥ | Sv | €v | Ty | 8¢ | 9¢ | 9¢ | Tv | 6€ | 6€ | 9¢€ | 9¢ | 9¢ | 6€ | 6€ | 6€ | It | 0F | 0F | ®AW L HEns
€6 | 06 | 000 | 0Tt | 001 | 86 | ¥6 | 68 | 98 | v8 | 9L |z | 1re [ w8 | e | sc | ve v [ ve e [ e e zs | os | o8 | mw
VLU ) wLl [ O81 [ %L1 | w41 | ULL | ULl | sor | eS| ger [ oTt | cin [ e | v oo | co o for oo [ oo [ooc [ o [ e [ | reaw 2104
§9t | VLE | ¥9E | Sie | $'9€ | 69€ | L'SE | 0€E | 6'€E | TIE | 66T | €67 | 00 | 96T | vLT | s5T | ver | Ter | 81z | 61z | 0Tz | 1T | ST | 97T | sTT | MW
Ls | 86 | 09 | 8 | 85 | s s | ssoes | 9v | ov | e | e | e e | e | ve | el e e | e e e re | ove | A ‘L
cal | STl rel | sT | €T €T | 611 | 011 | €11 | #01 | 001 | 86 | 001 | 66 | 16 | s8 | 8L | v | €2 | €2 | €2 | ve | sz | sz | 5L | mW
Ls | 8¢ | 09 | 8 | 8 | s | LS | sc | gs | ov | ov | ce | e | ee | e ] e | e | e | ve | re | ve | ce | re | re | re | maw -
cat | sa | rer | sajen e [ 61 o | €1 | yor [ 001 | 86 | 001 | 66 | 16 | 8 | 82 | vo | e | €2 | e | v | sz | sr | s. | mw
LS | 85 09 | 8s | 85 | s | s | ss | es | ov oy | Le | e | ee | ce | ce e e | eeee | ve | e | e | e | re | maw U Sans
el sa jrer | g7l | €2 | €Tl | 610 | 011 | €11 [ ¥ol [ ool | 86 [ 001 | 66 | 16 | s8 | 82 | vz | €2 | €2 | €2 | vL | L | L | sz | MW
C0Z | TOZ | TOT | TOT | §0T | S0CT | ¥0T | 981 | #'SI | #'11 | s6 | 09 | 95 [ 95 | sv | s¢ | ¢ | 1e | 1¢ |1¢e | 1¢ | ze | ve | s€ | r¢ | meaw oL
VLE | VLE | YLE | YLE | €LE | €LE | OSE | 9VE | ¥TE | 88T | LTT | 061 | 991 | ¥HI | S€1 | STy | 801 | 811 | 801 | 801 | 811 | 0Tl | 8T | 9€1 | L€l | MW
CYL | TyL | Tol | Tl | 1 | Syl [ 8%l [ 8€1 | ¥11 | T8 | 7L | 8% | 8v | 8% | 8¢ | oc | 8T | 82 | 8T | 8T | 8T | 67 | 0¢€ | 1€ | zE | feAw -
961 | 961 | 961 | 961 | S61 | <61 | 881 | ¥81 | LI | &SI | T2l | 001 | 88 | 08 [ s | oL | 89 | 89 | 89 | 89 [ 89 [ oz | oz | 22 | sz | mmw
09 | 09 | 09 | 09 | 09 [ 09 | 95 | 8y | 0v | T¢ | €T | 1 |80 | 80 | 0o | so | €0/ €0l co o €0l €0 vo | vo | so | maw U guod
8LI | LT | 8L1 | 8L1 | 8LI | 8L1 | TOL | 79l | Tstl foel | sol | 06 | 8¢ | ¥9 [ 09 | ss | os | os [ os [ os [ os | os | 8¢ | v9 | 29 | mmw
Ele | TIe | v11€ | v | §0¢ | LOE | €0€ | 68T | 0vT | €81 | 6Tl | S0l | 16 | 9¢ | €2 { 12 | oL | o[ o[ or [ 12 | 12| ze | sc | sr | reaw oL
09% [ T | 99% | 99 | 09 | 99 | 9 | I'vv | 80F | 9%E | 96T | 01 | v81 | v91 | £S1 | v'st | €51 | ost [ ost | zst | ss1 | 561 | 091 | 091 | 291 | mmW
Ocl ol j ¥l | vTl | 0T | TI [ 811 | %Il | 08 | S¢ | ¢y [ Te | 6 |1z |1z |1z oz ioe | oz | | et ezl ¢z | sz | sz | eam
081 | 081 | T8I | T8I | 081 | 8L | 9Ll | 9t [ osl [ 0Tl | 08 | 0L | €9 | 86 | ss | ss | vs | #s [ ss | ss [ 85| 85| 09 | 09 | 09 | mw t
86 | 001 | 001 | 86 | S6 | 001 | §6 | 06 | 08 | 0v | ¢v | s€ | o€ [ st | ze | ce|ece | ee | e | ec| e e ve ]| sz sz | mam L
891 | 0l | Tl | Tel | oLl | oLl | T91r | 851 | 81 f o€l | 88 | 08 | 99 | 09 | 95 | 95 | 95 [ 95 | 9c | 85 | 85 | 85 | 09 | 09 | 09 | mW
§6 | T6 | 06 | T6 | 06 | S6 | 06 | S8 | 08 | 89 | ¢y | 8¢ [ ze [ o€ | oc | 8z | 8T | st | sz | sz | st | st | ¢z | sz | sz | Al L 2-ekndnoy
CH T T T [ O | 810 [ 811 | 811 | 011 | 96 | 89 | 09 | S¢ | 9% | 9% | €% | €% | 0v | 6€ | 6€ | 6€ | 6€ | ov | 0% | ¢v | MW
09 ] 09 | 09 | 09 | 09 |09 | 09 | 09 |00 /| 00| 0r | 0v | 08|08 | 0v | 0v 000|001 ] 09 | 00 09| 09 | 05l | 051 | 091 | tean oL
OV | 0% | O%1 | O%1 | OFT | OPT | OF1 | OP1 | 0TT | 0TT | OP1 | 01 | 00T | 00Z | ObL | OF1 | b1 | 001 | ob1 | Ov1 | 001 | 0%1 | 002 | 002 | 00 | MW
0¢ | 0e | o€ | o€ | o€ | o€ | o€ [ 0€ | 00 | 00 [ 0T [0z | 0¥ | oy | 0z | oz |os | os | oe]og | oc | o€ | ¢z | sL | 08 | tean L
OL | 0L | 0L | 0L [ 0T | 0Tl { 0L | 0L |01 |01l | 0L | 0L [ 001 | o001 | o | oc [oor {oor | oc | oz | oo | or | oo1 | 001 | 001 | mW
Ot | o€ | 0€ | o€ | 0€ | 0€ | 0€ | 0€ | 00 | 00 | 0T | 0z [ ov | ov | 0z | 0z | os | os | o¢ [ o | o€ | oe | ¢ | s | o8 | rmaw L eemipa
0L | 0L j oL j oL joTl foel | oL | oL ol [orr| oL [ oL [oof oot | oL | o |oor|oor]| o | o] o] oc |oor oot oor | mm
| O£Z1 | 00°C1 | OE°L1 | 0041 | OE:01 | 00:01 0¢'6 00:6 0¢£'8 008 ogL 00:L 0¢:9 00:9 0€-¢ 00:¢ (01308 4 00 og'¢ 00-¢ 0¢'¢ 00'C oe-1 00°1 0¢:0 swilL




8

€81 761 00T £ic | 07T €T 44 g €T | L'ET | 0'ST I'¥C | 81T | 6TT | L'€T | ¥vT | 9ST | 6ST | 09T 79T 9T 9T 19T IBAN (H+)INYIE
VLE L'8¢ 90v | SHY | 96F 9'ts U6S | TI9 | 879 | Lv9 | 8€9 | L¥S | viv | Sty | s6v | s6v | 915 | s15 | s §TS | 0°¢S | 0°€S | 0'¢€S MIN

09 £9 €9 69 oL €L VL SL L'L '8 6L 8 89 0L L 0L 9L 6'L 08 8 '8 S8 L8 TeAN 210
611 9Tl 0¢l 8¢l 14| 94| 8Pl oSl (Y 791 8¢l £91 el 6¢l eyl 6tl [ L'S1 6¢C1 91 L91 0Ll €Ll MIN

[ 4 44 4 9C 9¢C 8T 6T 67 0t 0t 0t 0¢ LT LT 8T 6C I'e e £t e 9'¢ L't 6t IBAN -

9% L'y L'y s 'S I LS 8¢ 09 09 09 09 1Y b's 9°¢ 8¢ 19 9 99 69 L 'L LL MIN

L'e 1874 (44 137 Sy 974 9 9y LY 'S 6Y [ 'y (374 vy 'y 9% L'y LY 8y 8t 8P 7 AN I 4 9nS
€L 6L €8 98 6'8 06 1'6 6 €6 01 86 €01 8 ] L8 ['8 16 £'6 £6 §'6 6 96 9'6 MIN

€Tl 6'Cl Sel vyl 0Sl1 0Sl1 0°SI 0°Sl1 9°¢lI 961 I'L1 6S1 0°SI 6°¢1 91 vLl 081 081 081 081 081 081 YLl TeAN oL
Y4 1'9T 9'LT | L'0E | 96¢ 1'6¢ €Yy | TOF | S'Ly | 8% | 08y | ¥'8E | 6°€E | 9€E | TSE | 9S€ | ¥9€ | 85€ | SLE 19¢€ | €9¢ | 09¢ | L'S¢E MIN

Iy 4 Sy 8t 0s 0¢ 0 0 s [4Y LS Y 0¢ 1Y Y 8¢ 09 09 09 09 09 09 8¢S JeAN cL

S8 L8 6 0l 611 0¢l 8Vl ySl 8¢l | 791 091 8°CI €1l Il L1l 6'11 1'Tl 611 STl 0TI 1'Cl 0Tl 611 MIN

'y 134 Sy 8y 0°¢ 0°¢s 0'¢ 0's [4Y [ Ls 1Y 0 1Y S¢S 8¢ 09 09 09 09 09 09 8¢ TeAN 7L

S8 L'8 6 <ol | 611 0¢l 8yl PSl 8¢l 791 091 8Tl €11 [N L'11 611 1'¢l 611 |~¢Tl 0¢t 1'Cl 0cl 6'11 MIN

'y 134 Sy 8P 0's 0¢ 0 0¢ [ s L's 139 0's 1Y Y 8¢ 09 09 09 09 09 09 8¢ TRAIN L 38ns
S8 L8 76 701 611 0¢l vl 'Sl 8'SI 91 | 091 8Tl €1l (AR L1 611 'l 611 STl 0C1 1'Cl 0cl 611 M

A% 1A% LYy L'y 6y 9¢ 9 0L S'L 8L L'L POl Sl oyl 7Ll LI 08l 06l 0T | ToT | TOZ | €oT | TOT IRAIN 0L
(47! 3| £yl 8yl 9¢1 091 0Ll 061 S0CT | 80T | 80T | 8TT | 8vT | 08T | 00€ | STE | Sve | 89¢ | 91 | vLe | ¥ie | vLg | vig M

(43 't 3 St L't 8t 974 0'¢ Y 09 Y VL S'L 08 6 S0l 0Tl 0'¢l (44! vl (44l (474 (44| TeAN L

8L 8L 8L 08 08 8 06 §'6 §o1 | 011 801 811 8'CI oyl 0°S1 091 S'LI 061 861 961 96l 96l 96l MW

Tl Tl Tl Tl 4 8l 0C 0T 0T 81 (44 0¢ 0y 09 08 0L 09 09 09 09 09 09 09 JeAlN 0 4104
¥9 $9 9 89 9L 8L 08 §'6 001 86 00t 01l 0TI oyl oSl §91 0Ll 8LI 8Ll 8Ll 8Ll 8Ll 8Ll MN

06 S0l o1 801 Tl il I'¢l 8¢l 'l 8SI | ¥LI 9Ll 061 8VYT | 09C | s0E | TIE | S1E | S'IE gle | S'1g | 0'1€ | 0'1¢ JBAN 10,
091 861 00T | §0T 'z 07T SET | 0T 9VC | L'8T | 08T | L°OE | 81€ | L9E | TI¥ | 8vp SO | OLY | TLY Ly 'Ly | 99 89y MIN

0'¢ L'e 3 8t (44 Sy 8P 0S [4Y 09 89 0L L 06 001 (a4l ya STl STl STl ¢l (a4 (a4 IBAN cL

89 89 0L S'L 8L 08 S8 88 06 86 001 L1l 811 0l 091 0°S1 A 8Ll 081 081 081 8Ll 8Ll MW

8T 8T 0t 0¢ 0t S't 8¢ (1874 (1874 £y 0's 139 09 88 '8 ) 86 86 001 001 86 86 86 TeAN 7L

ot 0L 0L 0L €L S'L 8 (4] 9'8 001 001 011 0¢C1 L'yl 0¢1 0Ll 0Ll 0Ll 0Ll 0Ll 0Ll 891 891 M

(43 (1874 0¥ (1874 (184 (44 74 8P 61 ¢e 9¢ ¢S 8¢ 0L S'L 8'8 06 76 06 06 6 06 06 TeAN L g-eAnidnyjoy
[ 09 09 09 09 §9 89 0L 0L 68 08 08 08 001 [40 8Tl 0TI Tl [l 1l I'Z1 0Tl il MIN

091 091 091 0vl1 0vl1 081 081 081 081 081 081 09 09 01 01 0cC 0 00 00 08 08 (187 (187 IBAIN @10
0'TT 07T 0CC | 0T | 09¢ 09t 09€ | 09¢ | 09€ | 0CT | 0CTT | OVE | OPE | 0CTT | 0T | OvT | O%T | 08I 081 08C | 08T | O¥I ovl MIN

08 08 0L 0L 06 06 06 06 06 06 0t 0¢ 0L 0L 0’1 01 00 00 (1R 74 (14 0T 0¢ TBAN .

011 011 011 081 081 081 081 081 011 011 0Ll 0Ll 011 01l 0TI 0TI 06 06 0b1 ovl 0L 0L M

08 08 0L 0L 06 06 06 06 06 06 0t 0¢ 0L 0L 01 01 00 00 (14 (1874 0¢C 0t IBAN L EEmIgeg
0t 011 011 011 081 081 081 081 0'81 o1t o1l 0Ll 0Lt olt 011 0¢I 0zl 06 06 o+l oyl 0L 0L MN

00:0 Ot:€T | 00°€Z | 0€:Zz | 00-ZT | 0€'1Z | 00:1Z | OE:0Z | 00:0Z | OE'61 | 00'61 | OC:81 | 00:81 | OEL1 | 00:L1 | OE:91 | 00:91 | OESI | 00:ST | 0L %1 | 0041 | OE€1 | 00EL suny




¥8

00 p00 100 FO0 f00 00 [00 00 00 [0¥ 0¥ [0S Jos [0S [or [0v Toc 100 T00 [00 [00 100 T00 T00 Too T ®N

00 |00 100 p00 (00 [00 00 [00 |00 |01 | 01t |00 |01 |00 |01l | o[0T |60 00 0o (00 00 100 00 00 &N putemod
o¢ 0 10y joL JoL (0L [0 [0Z [0S [0S [0S [0y |ov [0S |0v [ov [o0f [0z [0z [oT (ol o1 ol oz | EAN

OLL JOLU f oLt poLl oLl 0oLl [OLT [OLL [ 0L1 | 0L | 021 | OLT | 0C1 | 0Z1 | 021 | 0Z1 [ OLT |04 | 041 | 021 [ 0Ll | 0Ll | 0Lt |01 | 0Ll | mn| 0 ePwmin
0% joe [0t o€ oy [0v [0y [0Z 0¥ |0¥ |0v |0v | 0¥ |0v | 0f [of |02 01 [01 o1 0T |0z |0z | A

CBL | T8L | T8L T8 T8 | T8 [ T8I | T8I | ¢8I | ¢8I | <81 | ¢8I | ¢8I | 281 | 781 | 281 | 781 | 781 | 781 | 281 | z81 | z81 | o8l | zsi [zl | auy 0 Eemmin

00y 1 09€ [ 00y |00y |00y | 00r |00y |00y | 00E | 005 | 051 | 001 | 001 | 001 | 001 | 06 | 001 |00 |00 [00 |00 |00 00 00 00 | AN

oot o0t | 00r 100y | 00¢ [00E | 00Z | 00€ | 00¥ | 00 | 00F | 0SP | 0Sb | 00 | 0SE | 0SE [ 06T 00 | 00 |00 |00 00 00 |00 00 | mn | 0 reusoy

00y 1 0SE | 00y [ OWy [0S [0Sy |00y | 00r | 00 | 00€ | 0SI | 0S| 0€l | O°El | 001 | 001 | 001 | 001 | 001 | 001 | 001 | 001 | 001 | 001 o0l | AN

00z | 00z |00 |00y |00y [OVE | 09E [ 00V | 0Ty | 0TH | 0Ty | 0S| 00v | 02k | 0Sh | 02 | 005 | 09% | 02h | 00F | 00v | 0y | 02r | 0 | ocr | Ay 0 °rewiod

09y 1 0sy J oSt 100 |00 |00 [00 [00 (00 [00 |00 |00 |00 |00 |00 |00 |00 |00 [00 100 |00 100 00 00 o0 EAN

069 | 00s 100y 100 00 [00 [00 [00 [00 [00 |00 |00 |00 |00 |00 |00 |00 [0 |00 00 00 00 100 00 oo N |0 °rewoy

08 08 0T foTt fotr [0zl [0TI (0T |06 |0L | 0¢ |0C |0C |0Z |0€ |0z |0z [0l ol ol o1l o0 0T |07 |07 | =AW

0S¢ 10T 10T [0ST | 0ST | 0ST 10T | 0ST [0ST [ 0ST 05T [0S | 0S¢ | 05T | 05T | 0ST | 062 | 01 | 051 [ 0S1 | 061 | 061 |0l | 061 Tosi | | 0wy

00 100 o0 100 00 00 [00 [00 [00 [00 |00 |00 |00 |00 |00 |00 |00 |00 |00 |00 00 00 00 00 |00 | ®A

00 |00 [o0 00 |00 00 [00 (00 [00 [00 00 |00 |00 |00 |00 |00 |00 |00 |00 00 |00 o0 o0 90 o0 | ma 0wy

00c |00z o0z |00z |00z | 0Tz [09 [09 [0¥ [0% | 091 [ 011 |01 |00l | 011 | 0L |00 |00 |00 |00 00 00 00 |00 00 BN

09y |09y [09r [ 09y |09 |09 | 09% | 09 | 09% | 09% | 0'9% | 09% | 0% | 0'9b | 09% | 005 | 00 | 00 00 {00 [00 [00 |00 |00 |00 | MW <o wpued

0L 108 100 100 00 [00 100 [00 [00 [00 [00 [00 |00 |00 |00 |00 |00 |00 |00 |00 |00 00 00 |00 00 | EAN

09¢ [09€ 100 100 00 00 |00 00 [00 [00 |00 [00 |00 |00 [00 |00 |00 |00 |00 |00 |00 00 00 00 00 MIN 10 e

00z [ 00z |00z |01 |00z |07z | 00¢ | 0SE | 00¢ |00 |00 |00 (00 |00 oo | oo 00 |00 [00 00 [00 00 |00 |00 |00 | AW

00L 100 069 |00L 069 [069 [069 00L |00 [00 |00 |00 |00 |00 |00 |00 |00 |00 |00 |00 |00 00 00 00 100 MA €0 PHOWIA

Osc |0tz jove 0T |0€ [0ST [0S | 0C [081 (00 |00 |00 |00 |00 |00 |00 |00 |00 |00 00 [00 00 00 100 00 T ®AN

0€9 1079 1079 [ 079 [0T9 [0T9 [0T9 [0€9 |00 |00 | 00 |00 |00 |00 |00 |00 |00 |00 100 |00 00 (00 00 00 o0 N 0 BHoRA

Ofc 100z 100z |01z |00z [0TC [ 0T¢ | 00€ 09T | 001 | 0% |00 [00 |00 |00 |00 |00 [00 |00 |00 100 00 100 (00 00 =N

069 [ 069 | 089 |08 |08 | 089 |08 089 | 069 | 005 00z |00 |00 |00 00 |00 |00 [00 [00 [00 [00 |00 |00 |00 |00 | MW 10 ToRA

0£T1 | 00 €l om”: 00-TT | 0£:01 | 00:01 | 0€6 | 006 | 0E'8 | 00:8 | 0€'L | 00°L | OE9 | 009 | 0ES | 00'S | OEF | 00'% | 0E:€ | 00°€ | 062 | 00 | 061 | 001 | 0€0 wo\wwm__

$1 xouuvy

uone.rudn (O) 19MoJg 3A1d83y pue (J) 1omod ANV




68

0s |0 0s 09 0L 06 o001 o1t ozt ozl oz |os 09 0L 00 00 00 00 00 00 00 00 00 TeAN
o OTt o pom bote ot ot [0t [0t [0 o1l |01 00 (o0 00 o0 00 00 00 00 oo | ma uueemed
0T 0 Ot foT roe oy (oL [0 [0 [0S |oc oz [0z |0f [ov o [o0v ot of o0t o | #AW
e L e 2 I A 2 O A T 2 V2 1 O A A /2 X 0 S 7 B v B e o ey LS
ve oo ot 109 fos oL |08 |08 |os oz |0¢ [of lof ot ot ot o Tor o oz AN
81 | €81 | €81 | €81 [ €81 [81 [T81 |c8l |8l |78l |78l | ¢8| 281 |78 |8l [zsi | Zsl | zsi Tl zei w0 vemmin
00 00 100 100 |00y [00r [00r [00F |00y |00y |00F |00v |00r | 005 |00y | 0or | 00v | 00r T00r Toor [ oor AN
00 |00 00 Jo0 00z [00z [00z |0SI |0€9 |00z | 001 |00z |00l |00z |00z 001 00z |00z oor oor Toor w0 Crewnod
00 |00 100 ooy 100 [00y |00y |00r |00y |00y | 00r | 00r |00r |00 |00y 0% | 00r 005 T Gor | o0r TN
00 100 700 o0 00z [00Z [0SE [0SE |00 |0SE | 0L | 00y | 0SE |00t |00f [09Z [02r |06 0w oz ooz T m QO °rRwod
007 {00y |00y | 00r [00F [00F |00y |00y | 00F |00 |00V | 00b | GOy | 005 | 0%k [0Sy 0% [0S o oor AN
059 | 099 10%9 1059 [ 09 [ 069 069 [09 [0€9 | 059 059 |0€9 |09 | 059 |09 059 059 |06 |00 o5 oo i 0 2rewod
00 J0o0o o0 oe o€ [0 |08 [08 |00l |00l |0L |06 001 | 001 | oW 0T o0 00T 06 0% AN -
00 100 100 100 [osT oSt [0S [0ST [0ST [0S | 0SC | 0s¢ |0z | 0%t |0SC | 0%C [0Sz |06 0% 0% 0t MmN equawsy
e 0T foe [oe ot 0% 08 |08 |00 |00 |00 |00 |00 |00 |00 00 o0 00 0o o0 #N .
Ot JOST oSt oSt [0t [0St [0Sz [0Sz [0Sz (00 |00 |00 |00 |00 |00 00 00 |00 00 100 00 | MA  equowey
06 1OST 091 [091 1081 [0TC [ 0T | 001 |07l |06 | 00i |0Cl | 081 |06l |00z |00z |00z 081 08 081 AN
09t | 09% 109 109 |09y 09v 09y |09 |09 |09v | 09% | 09% | 09F |09 | 09% |09 |09v 09 | 0%r 0% o%v Toor T L0Pued
¢ 109 [08 09 [o8 To0r |00l 00z |00 |00 |00 |00 |00 |00 |00 |00 00 00 oo 9% TN
09t 109y 09 109y |09y 09 |09 09 |09 |09 |00 |00 |00 |00 |00 |00 |00 |00 00 00 oo oo "m0 °Pwd
o 00 FOTE ot [OST 0L [00z (01T [0Z1 |00 |00 |00 |00 |00 |00 00 00 o0 00 o ooz @AW
00 100 109 091 Fo0f [00S [009 [009 |00 |00 |00 |00 |00 |00 |00 |00 00 100 00 005 oor  mn| £ EHOPIA
00 ot Lour Lo9r [ooz 081 [0 [0S |09 |0l | 001 |06 | 0c | 091 |00¢ |02 | 0% [0z [ove 01z 00z oz N
00 100 |0tc [0E9 fo€e 00y [0T€ [00s 009 |06 | 0§y | 00v | 0€¢ | 0vc | 005 | 05y | 005 | 069 | 069 o€ o005 o5 oz | Q0 HORIA
Ol TOSLL0St 00T [0LI 00z [0%C |0ST |00z |06 |09 | 001 |0S1 |06l | 007 |00z |01z 00 | 00z |00z ooz AN
v [ 00e 1008 00T [0vr 0SE 0Ty [009 | 009 | 00r |00y |0SI | 0l | 00¢ |00r | 005 |00 | 00L 005 005 005 065 w10 BHORIA
00°€7 | 0822 | 00-2C | OE1IT | 00117 | 0E'0C | 00:0Z | 0£61 | 00'61 | OE:81 | 0081 | OELT | 00:LT | 0£91 | 0091 | 08T 00T | G651 00%1 | Oeel | 00l —




98

00 100 |00 100 [00 [00 |00 [00 [00 J00 100 To0 T00 00 100 100 |00 [00 [00 [00 [00 |00 |00,]60 |00 | AR
00 |00 |00 |00 Vo 00 100 fo0 [00 [00 [00 [00 |00 |00 |00 |00 |00 (00 (00 00 o0 00 o6 00 WA 0 Sdm
00 |00 |00 | oo 00 100 100 [00 [00 [00 [00 |00 |00 |00 |00 [00 |00 100 100 o0 00 100 |00 [00 | AN
00 |00 |00 |oo 00 100 100 [00 [00 [00 [00 |00 [00 |00 |60 [00 |00 [00 100 90 o0 00 [00 [00 | MW 10 SdM
08 |oor |oal vor 108 108 106 [001 [ 00T [0F [00 |00 |00 |00 |00 |00 |00 |00 100 o0 00 00 [00 |00 | AW
06t | 001 | ool 001 1001 [ 001 [ 001 [ 00T | 001 [ 001 |00 |00 |00 |00 |00 |00 100 |50 100 00 [00 [00 [ 00 |00 | MW 20 uokuey
00 |00 o0 vu 100100 F00 {00 100 [00 [00 |00 [00 |00 |00 |00 |00 |00 |00 00 o0 o0 00 [00 | AN
00 |00 vo 100 100 o0 [00 [00 [00 [00 [00 |00 00 |00 |00 |00 |00 To0 Too o0 00 [00 (00 |00 | MW 10 uokue?
o1 o vt OO o ot [T (0T [0T (0T [ 0T | ST St | S¢ [z |S7 (97 oz TeT e ST [0z loz | ®n
0y [ov |ov vr OV 10w 0 o [ 0TE 0T [0l | 0Tl | ST sl [ ov [0v [ 0v [ov Tov [ oF 0% 0y [0V | 0% | MIN <0 ¥eL.0
01 OF O oo [T 0T [0 [0T 0T |0C |§1 st (€7 sz ez Ts7 1oz ST ST [s1 [0T |07 | AW
0y | 0% ~ Juv oy Tov [ov ov |od 027 0T ozl ocrjoer oy [0y [ov [0y [0v oY | 0v |0V |0V | 0v | M Y0 Xe1.0
RS §0 /€0 S0 150 [0 [0T (ST [S0 [T 0T |1 |¢r o1 o1 ol oL (01T [0T (01 [01 |01 | eAw
0T joT ez T Ty ot oz oz oz (08 [o8 (08 |08 |08 |08 |0C |0z [0z |0z 1oz 07 [0z [oT |07 ot CMN T g xero
$0 50 | | $0 150 150 1 c0 [0 |01 [0 (0T (01 |01 |1 11 o7 To1 10T o 01 [0 [01 (o1 [01 | 1eAnw
0T o7 | [ oz 0¢ |0z 0z oz [0 08 [08 |08 4 08 |08 10T 0T [0T [0T [0C [0C 0T 0T |0z |0 AN 20 X21.0
'$0 | <0 - [so Q]ﬁlﬁ[ﬁl#ﬂlﬂf]ﬂ%ﬁ;ﬂl ST o1 [oT [ 01 [01 [01 [01T (01 |01 |01 | AN
0T |07 ve [0 f0T joT 10T [0T (08 |08 08 |08 (08 |08 |0C |0C |0z |07 |07 |02 0z [0T (0T [0T | MW 10 Xe1.0
00 |00 vo 100 100 100 100 [00 09 (09 09 |09 |09 0¥ |0¢ 0z |07 [0 oz oz 0z [0T (0T [0T | @AW
00 |00 vu 100100 100 100 |00 [ ILE| 1SS THE | LvE | TvE | 0%E | 1S [0S |05 |0¢ oc | ec 06 19C 10 LY | MA | 70 ednidiog
0%l | 0¥l OTE L OPE OV OYE [ 0vE 109 (09 [09 (09 |09 |0C |0z |0c |0z 107 o7 0% 0z [0z [0z 0T |
6L | 1'8€ Blo | 08C VLS I 18E ) TLE TSl | TIC [ 0€C | SvE | pEe | 0€E | OLE | 0SE | 0PE | 066 | Sif | Tif 0LE | 09€ | 0°LE | 9€E | MIN | | enidjog
00 |00 |on vu 100100 100 00 [08T 0T 001|001 | 0TI 0T | 0¥ | 0€ |0€ 0 10f 0F o9 001 | 001 | 0TI | TeAW
00 |00 |00 VU 00 100 100 100 1 00s [00S | 00S [ 005 | 0Sy | 00¢ | 001 | 001 | 001 | 001 | 001 | 00T | 001 | 000 001 001 | MW 20 PN
09 |[oT oaor Ole [0 [ 0T 0Te | 06T |00 [ 0ST | 0l | 0Cl | 011 | 0% |01 |00 |00 |01 |01 ol 0T [011 001 | 011 | AW
001 | 00¢ 005 1005 1 00s 005 005 [ 00S [ 005 | 00S | 005 | 0S¥ | 002 005 | 001 | 001 | 00T | 001 001 50i 001 [ 001 | 00 | MI 10 XeT N
0Tl | 00zl 001 | 0000 | 06 | 006 | 0S8 SUB 0L 100 1 0£9 1009 | 0§ | 00:S [ 0% | 0% | 0S€ | 00°€ | 0€C | 00:7 | 01 | 001 | 00 ot




Time 13:00 | 13:30 | 14:00 | 14:30 | 15:00 | 15:30 | 16:00 | 16:30 | 17:00 | 17:30 | 18:00 | 18:30 19:00 | 19:30 | 20:00 | 20:30 | 21:00 | 2130 | 22:00 | 22-30 23:00

N'lax 01 | MW __ 100 | 100 500 | 500 500 500! 500 500 300 300 300 40.0| 400 500 500 | 450 | 450 | 200| 150 100 100 100 100
Myar | 70| 60 80| 80| 100 80| 90 70| 60| 50| 20 100| 200| 200 160| 130| 110, 60| 100 20| 20| 20

N'Lax. 02 | MW 00 00/ 00, 00 00 00, 00 00 300| 300 300 400 | 400 | 500 500 | 450 | 450| 200 150 100| 100| 100 100
Mvar 00| 00| 00, 00| 00 00 00| 00| 90! 150| 150 100 150 160 | 130| 120, 90| 130| 110 50| 50| 50 50

g‘l’lpi‘iya MW | 377 ] 376 346 | 365 | 362 366 351 347 52| 53| s2| 44| 50| 52| 50| 320 321| 51| 50| si| 50| 49| 48
Mvar | 140 | 140 | 140 140 140 140 140 | 140| 140 | 100| 100 100 100 100| 100 | 100! 100! 100| 100 100 80| an

gglpi‘iya MW 00 00 00| 00 00| 00| 00, 00| 44| 53| 52 375| 377| 378 378 | 353 | 344 | 381 | 361 348 | 328| 357 | 360
Mvar | 00| 00| 00] 00 00 00| 00| 00| 40| 50| 50| 50| 100 100 100| 120 120, 120| 120 120 100! 80, 0

Olax O MW __ 20| 20| 20| 20 20| 20| 20, 20| 20| 20| 20| 40| 80| 80| 80| 60| 60| 40| 20 20! 20| 20 20
Mvar | 05] 05| 05| 05| 05| 05| 05 05| 05| 05| 05| 05| 10, 10| 05| 10| 10| 10| 10| 10| 1o

Olax 02 | MW 20| 20 20| 20| 20| 20 20| 20| 20| 20| 20 40| 80| 80| 80| 60| 60| 40, 20 20| 20| 20| 20
Mvar 05| 05| 05] 05, 05 05| 05, 05| 05| 05| 05/ 05| 10| 10, 05| 10| 10| 10| 10| 10| 1ol 1o

OLax 03 |MW | 20| 20| 20| 20/ 20| 20| 20| 20| 20| 20 20 40| 80| 80| 80, 60| 60| 40| 20| 20| 20| 20| 20
Myar | 05 051 05 05, 05| 05| 05| 05| 05| 05| 05| o0s| 1o 10| os| 10| 10, 10| 1o, 10| 10 .|

Olax 04 | MW | 40| 40| 40| 40, 40| 40| 40| 40| 40| 40| 40| 40| 120| 120 120 80| 80| 40| 40 40| 40| 40
Mvar | 10| 10) 10 10| 10 "10| 1.0 o] 10| 10| 10| 10| 10| 10| 05| 10| 10| 10| 10| 1ol 1o

Olax 05 | MW 40| 40| 40| 40, 40| 40| 40| 40| 40| 40| 00| 00| 00| 00| 00| 60| 60| 40| 40| 40| 40| 40| 40
Mvar | 10| 10| 10 10] 10] 10] 10| 1.0 10| 10, 00 00| 00| 00 00| 1ol 10| 10| 10| 10| 1o

Canyon 01 | MW | 00| 00, 00| 00, 00| 00/ 00| 00| 00| 00| 00| 00| 100| 200| 200 240| 240 | 240 240 150 150 00| oo
Mvar | 00| 00 00, 00| 00| 00| 00| 00| 00| 00| 00| 00| 50| 40| 40| 20| 20 10| 1o 10| 1o

Canyon 02 |-MW_| 100| 200 100] 100 100] 100] 100 100 | 100| 100 100| 100| 100| 200 200| 230 230| 230| 230 150 | 150
Mvar | 80| 80| 80| 80 80| 80| 80| 60| 40, 20| 20| 20| 80| 80| 80| 50| 40| 20| 10| 1o

wps o1 | MW | 00 00| 00| 00| oof 00 00| 00 00| 00| 100 100] 200 200| 200 250 250| 250! 250 | 150 00
Mvar | 00| 00| 00| 00| 00| 00| 00| 00| 00| 00| 50| 50| 50| 40| 40| 60 60| 60| 60| 70

wps 0p MW | 00 00/ 00 00 00| 00| 00| 00| 00| 00 00| 00| 200 200| 200| 230 230! 230| 230 150 150
Mvar | 00| 00| 00| 00] o00] oo0f oof o0 o0 o00] o00] ool 60| so| so| 50| sol so| sol 60| 60! 00! oo
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Time

0:30 | 1:00 | 1:30 | 2:00 | 2:30 | 3:00 | 3:30 | 4:00 | 4:30 | 5:00 | 5:30 | 6:00 | 6:30 | 7:00 | 7:30 | 8:00 | 8:30 9:00 9:30 10:00 | 10:30 | 11:00 | 11:30 | 12:00 | 12:30

Samanalawewa | MW 00| 00| 00 0.0 0.0 00| 00| 00| 00 0.0 00 0.0 00| 0.0 0.0 00 0.0 0.0 | 30.0 60.0 | 30.0 300 | 300 300 ]| 400
ol Mvar 0.0 0.0 0.0 0.0 0.0 00| 00| 00| 00] 00} 0.0 0.0 00| 00 00| 00 0.0 001 21.0 18.0 17.0 15.0 17.0 16.0 16.0
Samanalawewa | MW 00| 00 0.0 0.0 0.0 00) 00| 00} 00| 00} 0.0 0.0 00| 00 0.0 00 0.0 0.0 0.0 12.0 30.0 30.0 120 | 30.0{ 300
02 Mvar 00 00| 00 0.0 0.0 00j 00} 00} 00| 0.0 00| 00| 00} 00| 00| 00 00| 00 00| 80 6.0 50 70 6.0 4.0
Kukule 01 MW 0.0 00| 00 0.0 0.0 00| 00} 00] 00| 0.0 0.0 00| 00 0.0 00| 00 00| 300/ 300 300 300 30.0 300 30.0 | 300
Mvar 00| 00! 00 0.0 0.0 00| 00| 00| 00 00| 00] 00 00| 0.0 00| 00 0.0 5.0 6.0 7.0 7.0 7.0 6.0 7.0 3.0

Kukule 02 MW 0.0} 00| 00 0.0 0.0 00| 00| 00| 00| 0.0 00 00} 00| 00| 00} 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Mvar 0.0 0.0 0.0 0.0 00| 0.0 00| 00 00| 00) 00] 0.0 00| 00| 00} 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Kps - Gt 04 MW 0.0 00| 00 0.0 0.0 00| 00{ 00] 00| 00] 00 0.0 00| 00 00, 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Mvar 8.0 8.0 8.0 8.0 8.0 8.0 80| 80| 8.0 80| 90| 9.0 90| 90| 60| 90 9.0 11.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0

Kps - Gt 05 MW 00| 0.0/ 0.0 0.0 0.0 00| 00| 00| 00| 0.0 0.0 0.0 00| 00| 00| 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Mvar 8.0 80| 80 8.0 8.0 8.0 80| 80| 80 80| 90| 90| 90| 90| 100 9.0 9.0 11.0 10.0 9.0 9.0 10.0 10.0 10.0 10.0

Kps - Gt 08 MW 00| 00/ 0.0 0.0 0.0 00| 00| 00| 00| 0.0 0.0 0.0 0.0 0.0 0.0 | 81.0 | 109.0 | 109.0 | 109.0 | 109.0 | 109.0 | 110.0 | 1080 | 67.0 0.0
LIBIC) Mvar 00| 00] 00 0.0 0.0 00| 00| 00| 0.0 0.0 00| 00 0.0 0.0 0.0 70| 360 ] 6001 590 66.0 64.0 650 | 68.0 | 670 0.0
KPS JBIC MW 00| 00/ 00 0.0 0.0 00] 00| 00| 00] 00 0.0 00} 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
(STEAM) Mvar 00| 00/ 0.0 0.0 0.0 00| 00| 00) 00| 00| 00| 00| 00} 00 00| 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sapu 01 MW 16.0 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 16.0 | 16.0 | 16.0 | 160 | 160 | 16.0 | 16.0 | 16.0 16.0 16.0 16.0 16.0 16.0 16.0 16.0 16.0 16.0
Mvar 30 3.0, 3.0 3.0 3.0 30| 30| 30 30| 30| 40| 50 5.0 5.0 50( 80 8.0 8.0 8.0 7.0 8.0 8.0 8.0 8.0 7.0

Sapu 02 MW 150 | 150 | 150 150 ] 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 15.0 | 150 15.0 15.0 14.5 14.5 14.5 15.0 15.0 15.0 15.0
Mvar 30( 3.0 3.0 3.0 3.0 30| 30) 30| 30| 30) 40| 40| 40| 40 80| 9.0 10.0 10.0 10.0 9.0 9.0 10.0 9.0 9.0 8.0

Sapu 03 MW 00} 00| 0.0 0.0 0.0 00| 00| 00| 00| 00] 00| 00 00| 00| 0.0/ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Mvar 0.0 00| 00 0.0 0.0 0.0 00| 00| 00] 00| 0. 0.0 00| 00| 00| 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sapu 04 MW 150 | 150 150 | 150 | 150 | 150 | 150 | 150 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 15.0 150 15.0 15.0 15.0 15.0 t5.0 15.0 15.0
Mvar 3.0 301 30 3.0 3.0 30 30| 30| 30} 30| 40} 40| 40| 40 80| 9.0 10.0 10.0 10.0 9.0 9.0 10.0 9.0 8.0 9.0

Sapu 05 MW 0.0 ] 00 0.0 0.0 0.0 00| 00| 00{ 00} 00| 00} 00 00} 00] 00| 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Mvar 00| 00] 0.0 0.0 0.0 00| 00) 00f 00] 00| 00| 0.0 00| 00} 0.0/ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sapu 06 MW 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 85 8.5 8.0 8.0 8.0
Mvar 20 20| 20 20 2.0 20 20) 20 20] 20| 20] 20| 20| 20| 20 5.0 5.0 5.0 5.0 5.0 5.0 5.0 4.0 4.0 4.0




Time 13:00 | 13:30 | 14:00 | 14:30 | 15:00 | 1530 | 16:00 | 16:30 | 17:00 17:30 | 18:00 | 18:30 | 19:00 E9:30 20:00 | 20:30 21:00‘5£@?:30 23:00 | 2330
Samanalawewa | MW 12.0 13.0 30.0 30.0 30.0 30.0 12.0 12.0 12.0 12.0 12.0 30.0 60.0 60.0 40.0 40.0 30.0 120 | 00 0.0 0.0 00| 00
0l Mvar 13.0 15.0 13.0 13.0 13.0 13.0 16.0 15.0 13.0 10.0 12.0 11.0 16.0 17.0 17.0 15.0 12.0 10.0 0.0 0.0 0.0 0.0 ‘F
Samanalawewa | MW 30.0 11.0 11.0 11.0 12.0 11.0 12.0 12.0 12.0 12.0 30.0 30.0 60.0 60.0 40.0 40.0 30.0 18.0 0.0 0.0 0.0 0.0 0.0
- Muar | 301 30 301 40 20] 30| 40 40] 00| 00| 70| 70| 150 150 140| 120 80 50, 00| o0o| 00| on| |
Kukule 01 i MW 30.0 30.0 37.5 37.5 37.5 375 375 375 375 37.5 37.5 37.5 375 375 375 37.5 375 375 375 0.0 0.0 0.0 no

Mvar 4.0 4.0 5.0 5.0 6.0 4.0 4.0 2.0 -1.0 3.0 -3.0 1.0 6.0 7.0 3.0 2.0 0.0 -2.0 -5.0 0.0 0.0 0.0 0.0
Kukule 02 MW 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Mvar 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Kps - Gt 04 MW 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Mvar 9.0 9.0 9.0 10.0 10.0 9.0 8.0 8.0 7.0 7.0 6.0 8.0 10.0 10.0 10.0 9.0 7.0 7.0 8.0 8.0 8.0 5.0
Kps - Gt 05 MW 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 on
Mvar 8.0 8.0 8.0 9.0 9.0 9.0 8.0 8.0 6.0 6.0 6.0 8.0 10.0 9.0 8.0 7.0 6.0 6.0 7.0 7.0 7.0
Kps - Gt 08 MW 20 110 | 108.0 108 110 108 101 101 108 108 108 107 108 108 108 108 108 107 109 109 109 109
[JBIC] Myvar 3.0 9.0 52.0 56.0 54.0 35.0 49.0 43.0 34.0 16.0 5.0 18.0 52.0 51.0 48.0 39.0 30.0 24.0 13.0 8.0 13.0
KPS IBIC MW 0.0 0.0 0.0 0.0 0.0 0.0 48.0 47.0 52.0 57.0 57.0 57.0 57.0 57.0 57.0 58.0 57.0 57.0 58.0 58.0 58.0 58.0 0
(STEAM) Myvar 0.0 0.0 0.0 0.0 0.0 0.0 | -10.0 15.0 12.0 6.0 -7.0 6.0 21.0 21.0 18.0 15.0 11.0 8.0 5.0 -6.0 6.0 2.0 2.0
Sapu 0 MW 16.0 16.0 16.0 16.0 16.0 16.0 16.0 16.0 16.0 16.0 16.0 16.0 16.0 16.0 16.0 16.0 16.0 16.0 16.0 16.0 16.0 16.0
Mvar 7.0 7.0 7.0 7.0 7.0 7.0 6.0 6.0 5.0 5.0 5.0 6.0 6.0 6.0 6.0 4.0 3.0 4.0 5.0 5.0 5.0
Sapu 02 MW 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0
Myvar 8.0 8.0 8.0 8.0 8.0 8.0 8.0 7.0 7.0 7.0 7.0 8.0 7.0 6.0 6.0 5.0 4.0 5.0 5.0 5.0 5.0
Sapu 03 MW 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0n
Mvar 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sapu 04 MW 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0
Mvar 8.0 8.0 8.0 8.0 8.0 8.0 8.0 7.0 6.0 6.0 7.0 8.0 7.0 6.0 5.0 4.0 3.0 4.0 5.0 5.0
Sapu 05 MW 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0
Mvar 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sapu 06 MW 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.5 8.5 8.5 9.0 9.0 90 9.0 9.0
Mvar 40| 40| 40| 40| 40| 40| 40| 490 40] 40] 401 40| 40] 40| 40| 50| 50| 50| 50 50, 50| 50 5.0
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Time

T

13:00 | 13:30 | 14:00 | 14:30 | 15:00 | 15:30 | 16:00 | 16:30 | 17.00 | 17:30 | 18:00 | 18:30 | 19:00 | 19:30 | 20:00 | 20:30 | 21:00 | 2130 | 22:00 | 22:30 | 23:00 | 23:30 | 0:00

sapu 07 MW 00| 90| 90, 90| 90| 90, 90| 90| 90| 90| 90! 90| 90| 90| 90| 90| 90| 90| 90| 90| 90| 90| 90
Mvar 50 50| 50| 50! 50| so0| sof 50| 50| 50, 50| 50| 50| 50| 50| 50! 50| 50) 50, 50| 50| 50| 50

Sapu 08 MW 90| 90| 90 90| 90, 90| 90| 90| 90| 90| 90| 90| 90| 90| 90, 90, 90| 90| 90| 90| 90| 90| 90
Mvar 50 50| 50/ 50/ 50, 50| 50/ 50| 50| 50| 50| 50| 50, 50| 50| SO0/ 50! 50| 50| s0| 50| 50| 50

Sapu 09 MW 90| 90! 90| 90 90| 90| 90! 90| 90| 90| 90, 90| 90| 90| 90| 90| 90| 90| 90| 90| 90| 90| 90
Mvar 50/ 50| 50| so|l so| so|l sol 50| 50[ 50| 50| 50| 50, 50| 50| 50, 50| so|l 50| 50| 50| 50| 50

sapu 10 MW 70 70| 70| 70 70| 70| 70| 70| 70| 70| 70| 70| 85| 85| 85| 85| 85| 85| 85| 85, 85| 85| 85
Mvar | 40| 40| 40| 40| 40| 40| 40| 40| 40| 40| 40, 40| 40| 40| 40| 40| 40| 40| 40| 40| 40| 40| 40

sapu 11 MW 85 85| 85| 85| 85| 85| 85| 85| 85| 85| 85| 85| 90, 90| 90| 90| 90| 90| 90| 90| 90| 90| 90
Mvar 50 50| 50| sol sol sol sol so| 50| 50| 50| 50| 50! 50| 50| 50| 50| so0| 50| 50! 50| 50| 50

Sapu 12 MW 90| 90, 90| 90| 90| 90| 90| 90| 90| 90| 90| 90| 90| 90| 90, 90| 90| 90| 90| 90| 90| 90| 90
Mvar 50| 50| so| 50| 50| so| so0| 50| 50| 50| 50| 50| 50| 50| 50| 50| 50| 50, 50| 50| 50| 50! 50

Asia Power | MW 470 | 471 | 472 | 467 | 47.0 | 47.0 | 430 | 433 | 473 | 473 | 473 | 473 | 478 | 478 | 478 | 479 | 479 | 479 | 479 | 479 | 479 | 479 | 479
| Mvar | 190 | 180 | 180 | 20.0 | 180 | 200 | 200 | 180 | 140 | 140 | 150 | 200 | 220 | 180 | 160 | 160 | 140 | 190 | 180 | 170 | 190 | 190 | 190
Lakdanavi LMW | 225 | 225 | 225 | 225 | 225 | 225 | 225 | 225 | 225 | 225 | 225 | 225 | 225 | 225 | 225 | 225 | 225 | 225 | 225 | 225 | 00 | 00 | 00
B Mvar | 70 | 70 | 70 | 70 | 70 | 70 | 70 | 70 | 70 | 70 | 70 | 70 | 70 | 70 | 70 | 70 | 70 | 70 | 70 | 70 | 00 | 00 | 00
Barge MW 603 | 605 | 604 | 604 | 60.6 | 604 | 603 | 604 | 603 | 604 | 606 | 604 | 604 | 602 | 60.5 | 604 | 604 | 605 | 60.1 | 604 | 603 | 603 | 602
Mvar | 37.6 | 375 | 377 | 393 | 383 | 395 | 384 | 386 | 280 | 266 | 228 | 234 | 261 | 384 | 37.8 | 382 | 29.0 | 309 | 297 | 23.1 | 253 | 23.7 | 232

AES.COy | MW 162 | el | 161 | 162 | 162 | 162 | 162 | 161 | 162 | 162 | 162 | 162 | 163 | 162 | 163 | 163 | 162 | 161 | 105 | 105 6l 61 | 6l
Mvar | 83.0 | 840 | 820 | 830 , 840 | 890 | 85.0 | 820 | 83.0 [ 820 [ 720 | 760 | 740 | 73.0 | 69.0 | 67.0 | 67.0 | 700 | 600 | 440 | 00 | 00 | 00

ACE - MW | 182 | 182 | 182 | 182 | 182 | 182 | 238 | 243 | 242 | 242 | 243 | 242 | 243 | 243 | 243 | 243 | 243 | 242 | 244 | 243 | 243 | 244 | 244
Matara Mvar | 06 | 05 | 09 | 1.3 10 | 1.0 | 03 | 48 | 04 | 06 | 06 | 15 | 08 | 06 | 0.l 10 | 01 | 05 { 14 | 07 | 01 | 01 | 1.0
ACE - MW | 240 | 234 | 241 | 240 | 240 | 240 | 239 | 239 | 239 | 240 | 241 | 240 | 240 | 240 | 240 | 241 | 241 | 241 | 241 | 241 | 240 | 240 | 240
Horana Mvar | 08 | 21 | 09 | 07 | 14 | 17 | 08 | 07 | -09 | 42 | 50 | -58 | -50 | -38 | 34 | 41 | 43 | 43 | 42 | 57 | 57 | 58 | -58
Heladhanavi- | MW | 83.1 | 83.1 | 832 | 832 | 830 | 83.0 | 832 | 832 | 829 | 832 | 833 | 832 | 833 | 834 | 834 | 83.1 | 833 | 83.1 | 834 | 833 | 834 | 834 | 687
Putalam Mvar | 279 | 294 | 270 | 270 | 266 | 27.0 | 267 | 269 | 269 | 269 | 190 | 19.1 | 168 | 187 | 266 | 266 | 266 | 266 | 239 | 166 | 144 | 124 | 138
ACE - MW | 853 | 837 | 846 | 842 | 845 | 847 | 785 | 790 | 788 | 792 | 79.1 | 80.0 | 847 | 931 | 927 | 934 | 929 | 956 | 957 | 713 | 709 | 721 | 722
Embilipitiya | o T o T o0 | ga | 69 | 70 | 78 | 75 | 56 | 49 | 58 | 78 | 91 | 104 | 166 | 164 | 150 | 160 | 170 | 160 | 26 | 24 | 21 | 25
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Reactive Power Generation (Capacitor Banks)

Time
0:30 | 1:00 | 1:30 | 2:00 | 2:30 | 3:00 | 3:30 | 4:00 | 4:30 | 5:00 | 5:30 | 6:00 | 6:30 | 7:00 | 7:30 | 8:00 | 8:30 | 9:00 { 9:30 | 10:00 | 10:30 | 11:00 | 11:30 | 12:00 | 12:30

Galle
SvC Mvar 00| 00| 00| 00| 0.0 00| 00 0.0} 00| 00| 0.0 00} 00] 00| 00| 00| 00| 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Galle-Caps Mvar | 20.0 | 20.0 | 20.0 | 20.0 | 20.0 | 20.0 | 20.0 | 20.0 | 20.0 | 20.0 | 20.0 | 20.0 | 20.0 | 20.0 | 20.0 [ 20.0 | 20.0 | 200 | 20.0 | 200! 200! 200 200! 200! 200
Anuradhapura

Mvar 0.0 00| 00| 00| 00 0.0 00| 00| 00} 00| 00| 00| 00| 00| 00| 00| 00/ 00! 00 0.0 0.0 0.0 0.0 0.0 0.0
Habarana

Mvar 5.0 5.0 5.0 50| 50 5.0 5.0 50| 50 50| 50 50| 50| 50| 50] 50/ 10.0{ 100} 100 10.0 10.0 10.0 10.0 10.0 10.0
Kotugoda

Mvar 0.0 00| 00 00| 00 00| 00| 00| 00| 00| 00| 00 00| 00| 00| 00 00| 00| 00/ 00| 250| 250| 250| 250 | 200

Kiribatkumbura
Mvar

5.0 5.0 50| 50 5.0 5.0 5.0 5.0 50| 50| 50| 50 150 150 ' 150 | 20.0 | 20.0 | 20.0 | 20.0 | 20.0 | 200 | 200 | 200 200 | 200

Kurunegala

Mvar | 50| 50| 50| 50| 50| 50| 50| 50| 50| 50| 50| 50| 50| 50| 100 100 100| 100| 100 | 100 100 | 100 | 100, 100 | 100

Matugama

Mvar 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 | 100 | 10.0 | 100 | 100 | 15.0 | 15.0 | 15.0 15.0 15.0 15.0 15.0 15.0 15.0
Panadura

Mvar | 10.0 { 10.0 | 10.0 | 10.0 | 10.0 | 10.0 [ 10.0 | 10.0 | 10.0 | 10.0 | 10.0 | 10.0 | 10.0 { 10.0 | 10.0 [ 20.0 | 20.0 | 20.0 | 20.0 20.0 20.0 20.0 20.0 20.0 20.0
Puttalama

Mvar 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pannipitiya

Mvar 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TOTAL

Mvar | 450 | 450 | 450 | 450 | 450 | 450 | 450 | 450 | 450} 450 | 450 | 45.0 | 65.0 | 65.0 | 70.0 | 85.0 | 95.0 | 95.0 | 95.0 95.0 | 120.0 | 120.0 | 120.0 { 120.0 | 115.0




Time
13:00 | 13:30 | 14:00 | 14:30 | 15:00 | 15:30 | 16:00 | 16:30 | 17:00 | 17:30 | 18:00 | 18:30 | 19:00 19:30 | 20:00 | 20:30 | 21:00 | 21:30 | 22:00 | 22:30 | 23:00 | 2330 | 000

Galle 1
NYe 1

| Mvar 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0} 0.0

T

!
Caps
P Mvar 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 | 200 20.0| 200 20.0 20.0 20.0 200 ] 200 20.0 [ 200 200/ 200 20.0 | 20.0
Anuradhapura

Mvar 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ] 0.0
Habarana

Mvar 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 5.0 5.0 504 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 50 { 5.0
Kotugoda

Mvar 20.0 20.0 | 20.0 20.0 20.0 25.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 0.0 0.0 00| 0.0
Kiribatkumbura

Mvar 20.0 20.0 20.0 20.0 20.0 [ 20.0 20.0 20.0 20.0 { 20.0 15.0 15.0 15.0 15.0 5.0 15.0 15.0 15.0 15.0 15.0 15.0 150 | 100
Kurunegala

Mvar 10.0 10.0 10.0 10.0 10.0° 10.0 10.0 10.0 10.0 10.0 10.0 10.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Matugama

Mvar 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 | 15.0
Panadura

Mvar 20.0 20.0 20.0 20.0 20.0 | 20.0 20.0 20.0 200 20.0 200 | 20.0 | 20.0 20.0 | 20.0 15.0 15.0 15.0 15.0 15.0 15.0 150 ] 15.0
Puttalama

Mvar 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00| 00
Pannipitiya 1

| Mvar 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00| 0.0

i
TOTAL |

LMvar 1150 | 115.0 | 115.0 | 1150 | 115.0 | 120.0 | 105.0 | 105.0 | 105.0 | 1050 | 950 | 95.0 | 90.0 90.0 80.0 85.0 85.0 85.0 85.0 75.0 75.0 75.0 | 70.0
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