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1.  Problem Statement and General Requirements to the Model


Optimal power load distribution for the next 24 hours is the main modeling-use trend in the Uzbek energy system.  In addition to the GAMS development the problem of integrating the model with an efficient information complex of a computer-based supervision (EIC CBS) is also critical.


EIC CBS is meant for automation of collection, passing, acceptance, additional computation, and ranging of data, obtaining a reliable information and documented collection of data of Uzbek energy modes.  EIC CBS is a program technical complex comprising:

· Transformers measuring current and voltage, indicating devices, data transmitters;

· Means of dispatch and technological control (remote control, communication control and channels of communication, instrument panels and boards);

· Data processing and mapping aids (PC for efficient data and computer systems, local network);

· Information, standard and applied software.

The EIC CBS scheme is given in Attachment 1.  The EIC CBS technological scheme consists of the following phases:

· Data from remote-control channels are transmitted to the program technical complex (PTC) through a multi-channel adapter;

· The PTC decodes the data, the decoded information is recorded on the file server together with the flag for interpreting information;

· The final calculation server minding the flag for interpreting information makes a further data processing, including final computation of derived parameters according to the given formulas and records the information into the retrospective dadabase;

· Using the EIC CBS retrospective data the GAMS server solves the problem of optimum load distribution.

Attachment 2 shows a scheme of integration of the GAMS load-distribution model and Uzbek EIC CBS.  The arrows show the data-exchange flows between different program products.  To make those exchanges program interfaces have been developed.

The GAMS technological scheme as a component of EIC CBS consists of:

· Gathering the data on actual energy-site loads for 10 weeks importing them from the EIC CBS retrospective data (AWP
 ORACLE);

· Forecast consumption in the energy nodes for the next day (AWP ORACLE)

· Data import of the forecasted loads to the database of nodes and branches (AWP MODEL);

· GAMS model generation for each hour based on the node and branch database (AWP MODEL)

· GAMS calling and problems solution;

· Solution import to the database of nodes and branches (AWP MODEL);

· Solution import to the EIC CBS retrospective (AWP MODEL);

· Solution of the problem of optimum load distribution according to current load values (AWP MODEL);

· Adjustment of the database of nodes and branches (Excel);

· EIC CBS data view in the user workstations.

In Attachments 3 and 4 icons of the workstation screens are shown reflecting the information on optimum load distribution.

2.  Source Data.  MODEL Database Composition and Structure

Node Data
Database Field Name

Field Name

Supplemental Information:

Kod


node code

Name


node name

Type


node type

Output Information:
U


node voltage

Pg


active generation

Qg


reactive generation

Source Information:
Price


power generation price

Pc


resistive load

Qc


reactive load

min


minimum active generation

Pmax


maximum active generation

Qmin


minimum reactive generation

Qmax


maximum reactive generation

TgFI


tangent φ  (Q/P)

Unom


nominal voltage

Umin


minimal voltage

Umax


maximal voltage

Housekeeping Information:
KodR


code of the power region

Kp


distribution coefficient

2.2.  Line Data
Database Field Name

Field Name

Supplemental Information:

NodeB     

code of the starting node

NodeE     

code of the end node

Name


line name

Priz      

sign of line operation (0 – turned on, 1 – turned out)

Output information:

I


line current


Pbeg


active power transfer in the beginning of the line


Pend


active power transfer in the end of the line


Qbeg


reactive power transfer in the beginning of the line 


Qend


reactive power transfer in the end of the line;

Source Information:
RL


active line resistance

XL


reactive line resistance

Ktr


turn ratio

Imin 


minimum line current

Imax


maximum line current


Pbegmin

minimum active power transfer in the beginning of the line


Pbegmax

maximum active power transfer in the beginning of the line


Qbegmin

minimum reactive power transfer in the beginning of the line


Qbegmax

maximum reactive power transfer in the beginning of the line;

The Uzbek Energy Scheme is given in Attachment 5.

3.  Optimization Criteria

A sum of generations with weighting coefficients was considered as an objective function:
ObjFun.. obj =e= SUM(nodeG,-P(nodeG)*price(nodeG));

The computation task for electricity regime is performed when weighting coefficients are of zero value.  The results are presented in 3.4.5.3.  If weighting coefficients are equal, then the electricity regime and loss optimization is computed. See the results in 3.4.5.5. Different coefficient values promote solution of optimal load distribution among Uzbek power plants.  As we do not have the data estimating electricity production prices at each station, the weighting coefficients were selected as the ratio of specific fuel equivalent consumption to average consumption in the energy system.  The results in the form of the GAMS output files and Excel tables are presented in 3.4.5.6.

4.   Model Formulation

4.1.  Description

The mathematical model for the electricity regime is presented in the form of the equations:
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Where:


Pbeg(line)
– active power flow in the beginning of the line;


Pend(line) 
– active power flow in the end of the line;


Qbeg(line)
– reactive power flow in the beginning of the line;


Qend(line)
– reactive power flow in the end of the line;


Ir(line)      
– active component of line current;


Ix(line)     
– imaginary component of line current;


I(line)      
– module of line current;


R(line)     
– active line resistance;


X(line)  
– reactive line resistance;


Ur(node) 
– active component of node voltage ;


Ux(node)  
– imaginary component of node voltage;


U(node)   
– module of node voltage;


P(node)   
– active node consumption and generation;


Q(node)  
– reactive node consumption and generation.

The above equations are defined in the node set and in the set of lines that connect the nodes.  The nodes are characterized by the parameters U, P and Q, and I, Pbeg, Qbeg, Pend, and Qend characterize the lines.

Equations (1)-(4) identify active and reactive power transfers in the beginning and in the end of the line connecting nodeB and nodeE.  Equations (5)-(6) connect the active and imaginary component of voltage in the beginning and in the end of the line that connects nodeB and nodeE, with consideration of the turn ratio.  The turn ratio on non-transformer lines equals 1.  The transformer line direction should be assigned in the way when the turn ratio is ( 1 (from the high voltage node to low voltage node). Equations (7)-(8) connect active and reactive consumption and generation in the node, with transfers along the outgoing lines (LineOut) and in-lines (LineIn). Equation (9) defines the node voltage module, the value of which is used for voltage limits in the nodes. Equation (10) defines a line current module, the value of which may be used for the line current limits.

The selection of this equation set makes possible to put the equations down in reasonable and pellucid manner using the GAMS language.  It also enables total number of equations to be reduced and badly linearized constructions to be avoided.

The equations determine only relations between the electricity network parameters and do not show any constraints.  Further, it is necessary to place constraints and choose an objective function.

When considering a model we do not make difference between consumption and generation.  Consumption corresponds to positive values, and generation is specified by negative values.  In what follows the nodes which have constraints Pmin=Pmax и Qmin=Qmax will be called users.  In all other constraint cases the node is considered to be a generator.  

The equation set (1)-(10) does not contain an energy balance equation; thus, in each node constraints should be assigned for P and Q.  The values should be equal to zero for the nodes in which consumption or generation (of transit nodes) is not assigned.  For the nodes in which consumption (users) is given these values should be equal to consumption.  For the nodes in which generation is assigned (generators and synchronous compensators) these values should be equal to generation signed minus.  It is proposed in the GAMS model that consumption and generation should not be assigned in one node.  The task reduces to finding P and Q in non-transit nodes with some possible constraints placed for other network parameters (current, voltage, power flows).
For conventional electricity regime computation the constant, for example, Obj=0 (Price=0), may be indicated, and this is sufficient, as an objective function.

4.2.  Model Description in GAMS Terms

4.2.1.  GAMS Model (Uz.gms)

$ontext

     A. Praigel.                                                  

     A model of the Equivalent Circuit of the Uzbek Energy System 

     Per-Hour Optimization                                          

     The following sets are used in the model:                        

     node                      - set of all nodes                         

     nodeB and nodeE            -set aliases for all nodes         

     nodeG                     - set of generation nodes          

     nodeС                     - set of consumption nodes        

     line                      - set of all lines               

     lineOut(line,node)        - set of node outgoing lines  

     lineIn(line,node)         - set of node in-lines    

lineBE(line,nodeB,nodeE)  - set of lines with indications of beginning and end 


$offtext

$ontext

     Sets and Parameters       

$offtext

$include 'UzSets.gms'          

$include 'UzParam.gms'    

$ontext

     Variables                  

$offtext

VARIABLES                                                                      

P(node)

Q(node)

U(node)

Ur(node)

Ux(node)

Pbeg(line)                                                               

Pend(line)                                                               

Qbeg(line)                                                               

Qend(line)                                                               

I(line)

Ir(line)

Ix(line)

obj;                                                                           

$ontext

Equations                   

$offtext

EQUATION                                                                       

SP(node)

SQ(node)

Um(node)

OMr(line,nodeB,nodeE)                                                                  

OMx(line,nodeB,nodeE)                                                                  

PB(line,nodeB,nodeE)

PE(line,nodeB,nodeE)

QB(line,nodeB,nodeE)

QE(line,nodeB,nodeE)

Im(line)

ObjFun;                                                                           

$ontext

     Objective Function             

$offtext

ObjFun.. obj =e= SUM(nodeG,-P(nodeG)*price(nodeG));

$ontext

     P и Q  in the node               

$offtext

SP(node)..

  P(node) =e= -SUM(line$lineOut(node,line),Pbeg(line)) 

              +SUM(line$lineIn(node,line),Pend(line));

SQ(node)..                                                          

  Q(node) =e= -SUM(line$lineOut(node,line),Qbeg(line)) 

              +SUM(line$lineIn(node,line),Qend(line));

$ontext

Line electricity flows           

PB(line,nodeB,nodeE)$lineBE(line,nodeB,nodeE)..

  Pbeg(line) =e= 1.732*(Ir(line)*Ur(nodeB) + Ix(line)*Ux(nodeB));

PE(line,nodeB,nodeE)$lineBE(line,nodeB,nodeE)..

Pend(line) =e= 1.732*(Ir(line)*Ur(nodeE) +      Ix(line)*Ux(nodeE))/Ktr(line);

QB(line,nodeB,nodeE)$lineBE(line,nodeB,nodeE)..

  Qbeg(line) =e= 1.732*(Ir(line)*Ux(nodeB) - Ix(line)*Ur(nodeB));

QE(line,nodeB,nodeE)$lineBE(line,nodeB,nodeE)..

Qend(line) =e= 1.732*(Ir(line)*Ux(nodeE) - Ix(line)*Ur(nodeE))/Ktr(line);

$ontext

     Ohm’s Law                   

$offtext

OMr(line,nodeB,nodeE)$lineBE(line,nodeB,nodeE)..

  Ur(nodeB) =e= Ur(nodeE)/Ktr(line)+1.732*(Ir(line)*R(line) - Ix(line)*X(line));                   

OMx(line,nodeB,nodeE)$lineBE(line,nodeB,nodeE)..

  Ux(nodeB) =e= Ux(nodeE)/Ktr(line)+1.732*(Ir(line)*X(line) + Ix(line)*R(line));               

$ontext

     Voltage, current             

$offtext

Um(node).. U(node) =e= SQRT(Ur(node)*Ur(node) + Ux(node)*Ux(node));

Im(line).. I(line) =e= SQRT(Ir(line)*Ir(line) + Ix(line)*Ix(line));

$ontext

     Variable Characteristics   

     Initial Values          

     Constraints                 

$offtext

$ontext

     Turn Ratio   

$offtext

Ktr(line)$(Ktr(line)=0)=1;

$ontext

     Voltage                  

$offtext

U.lo(node) =Unom(node)*0.85;

U.up(node) =Unom(node)*1.05;

Ur.l(node) =Unom(node);

Ux.l(node) =0;

$ontext

Generation                   

$offtext

P.fx(node) =0;

P.lo(nodeG)=-Pmax(nodeG);

P.up(nodeG)=-Pmin(nodeG);

PARAMETER sPmin,sPmax,sPc,kN;

sPmin=SUM(nodeG,Pmin(nodeG));

sPmax=SUM(nodeG,Pmax(nodeG));

sPc  =1.02*SUM(nodeC,Pc(nodeC));

kN=(sPc-sPmin)/(sPmax-sPmin);

P.l(nodeG)=-(Pmin(nodeG)+(Pmax(nodeG)-Pmin(nodeG))*kN);

$ontext

Consumption                 

$offtext

P.fx(nodeC)=Pc(nodeC);

Q.fx(nodeC)=Qc(nodeC);

P.l(nodeC) =Pc(nodeC);

Q.l(nodeC) =Qc(nodeC);

$ontext

     User’s Extension     

$offtext

$include 'UzUser.gms';          

$ontext

     Solution and Data Output      

$offtext

file res /uz.prn/

put res; 

put system.date :12; put system.time :10 ; put/; 

OPTION LimRow=0;

MODEL Uz /ALL/;                                                               

SOLVE Uz USING NLP Minimazing obj;                                            

$include 'UzOut.gms'    

4.2.2.  Output Routine (UzOut.gms)

$ontext

Data Output                

$offtext

SETS s /s1,s2,s3,s4,s5,s6/;

PARAMETER Total(s); 

put "Objective ="

put obj.l:9:2; put/; 

$ontext

     Node Data             

$offtext

put "------------------------------------------------------------------------";

put/;

put "Node          Umod        P        Q       Pc       Qc       Pg       Qg";

put/;

put "------------------------------------------------------------------------";

put/;put "#";put/;

LOOP(node,

 put node.tl:9;

 put SQRT(Ur.l(node)*Ur.l(node)+Ux.l(node)*Ux.l(node)): 9:2

 put P.l(node)  : 9:2;

 put Q.l(node)  : 9:2;

 put Pc(node)   : 9:2;

 put Qc(node)   : 9:2;

 put$nodeG(node) (-P.l(node)) : 9:2;

 put$nodeG(node) (-Q.l(node)) : 9:2;

put /; );

Total('s1')= SUM(node,P.l(node)); 

Total('s2')= SUM(node,Q.l(node)); 

Total('s3')= SUM(node,Pc(node));

Total('s4')= SUM(node,Qc(node));

Total('s5')= SUM(node$nodeG(node),(-P.l(node)));

Total('s6')= SUM(node$nodeG(node),(-Q.l(node)));

put "Total             ";

LOOP(s,put Total(s):9:2;);put //;

$ontext

     Branch Data            

$offtext

put "------------------------------------------------------------------------";

put/;

put "Line          Pbeg     Qbeg     Pend     Qend    LossP    LossQ        I";

put/;

put "------------------------------------------------------------------------";

put/;put "#";put/;

LOOP(line,

 put line.tl:9;

 put Pbeg.l(line)  : 9:2;

 put Qbeg.l(line)  : 9:2;

 put Pend.l(line)  : 9:2;

 put Qend.l(line)  : 9:2;

 put (Pbeg.l(line)-Pend.l(line))  : 9:2;

 put (Qbeg.l(line)-Qend.l(line))  : 9:2;

 put (1000*I.l(line))  : 9:2;

put /; );

Total('s1')= SUM(line,Pbeg.l(line)); 

Total('s2')= SUM(line,Qbeg.l(line)); 

Total('s3')= SUM(line,Pend.l(line));

Total('s4')= SUM(line,Qend.l(line));

Total('s5')= SUM(line,(Pbeg.l(line)-Pend.l(line)));

Total('s6')= SUM(line,(Qbeg.l(line)-Qend.l(line)));

put "Total    ";

LOOP(s,put Total(s):9:2;);put /;
4.5.  Computation Examples and Results Validation

To check out the model according to the above GAMS model we solved the electricity regime problem without optimization, the objective function is of constant value (if the prices are zero):

ObjFun.. obj =e= 0; 

(Price(NodeG)=0)

The results were closely congruent to the decision received according to the ANARESOD program, computing the normal regime, and this proves model adequacy to the process under consideration.  When using this variant, losses made up about 267 MW.

Further, we computed the variant with prices equal to 1 (Price(NodeG)=1), in other words, we solved the task of loss optimization.  The losses were 243MW, or reduced by 24 MW.

We also computed the variants when the lines were tripped off and current or power flow constraints were placed.  We found a solution for the line N041_N042 placing the constraint I=0, but the number of iterations was larger versus the case when the constraints were given Pbeg=0 и Qbeg=0.

4.5.1.  Sets (UzSets.gms)

SET node/

G001,N001,N002,N003,N004,G005,N005,G006,N006,G007,N007,G008,N008

N009,G010,N010,N011,N012,N013,N014,N015,N016,N022,N023,N025,N026

G027,N027,N028,N029,N030,N037,N038,N040,G041,N041,G042,N042,N043

N045,N046,N047,N048,N049,N050,N051,N053,G054,N054,G055,N055,N056

/;

SET nodeG(node)/

G001,G005,G006,G007,G008,G010,N022,G027,N029,G041,G042,G054,G055,N056

/;

SET nodeC(node)/

N001,N002,N003,N004,N005,N006,N007,N008,N009,N010,N011,N012,N013

N014,N015,N016,N023,N025,N026,N027,N028,N030,N037,N038,N041,N042

N043,N045,N046,N047,N048,N049,N050,N051,N053,N054,N055

/;

ALIAS(node,nodeB,nodeE);

SET line/

G001_N001,G006_N006,N001_N006,N001_N009,N001_N025,N001_N043

G007_N007,N002_N007,N002_N015,N003_N007,N003_N053,N004_N003

N006_N004,N006_N013,N006_N014,N006_N050,N006_N051,N007_N016

G008_N008,G005_N005,N008_N005,N008_N023,N009_N008

G010_N010,N010_N028,N010_N046,N010_N047,N010_N048,N012_N025

N012_N037,N022_N009,N025_N026,G027_N027,N027_N010,N027_N038

N028_N011,N028_N045,N029_N030,N030_N025,N030_N028,N037_N040

G041_N041,G042_N042,N041_N042,N041_N043,N042_N004,N042_N005

N043_N002,N043_N053,N046_N026,N046_N045,N047_N049,N048_N049

N049_N051,N050_N049,G054_N054,N054_N003,G055_N055,N055_N054

N056_N006

/;

SET lineOut(node,line)/

G001.G001_N001,G006.G006_N006,N001.N001_N006,N001.N001_N009

N001.N001_N025,N001.N001_N043,G007.G007_N007,N002.N002_N007

N002.N002_N015,N003.N003_N007,N003.N003_N053,N004.N004_N003

N006.N006_N004,N006.N006_N013,N006.N006_N014

N006.N006_N050,N006.N006_N051,N007.N007_N016

G008.G008_N008,G005.G005_N005,N008.N008_N005,N008.N008_N023

N009.N009_N008,G010.G010_N010,N010.N010_N028,N010.N010_N046

N010.N010_N047,N010.N010_N048,N012.N012_N025,N012.N012_N037

N022.N022_N009,N025.N025_N026,G027.G027_N027,N027.N027_N010

N027.N027_N038,N028.N028_N011,N028.N028_N045,N029.N029_N030

N030.N030_N025,N030.N030_N028,N037.N037_N040

G041.G041_N041,G042.G042_N042,N041.N041_N042,N041.N041_N043

N042.N042_N004,N042.N042_N005,N043.N043_N002,N043.N043_N053

N046.N046_N026,N046.N046_N045,N047.N047_N049,N048.N048_N049

N049.N049_N051,N050.N050_N049,G054.G054_N054,N054.N054_N003

G055.G055_N055,N055.N055_N054,N056.N056_N006

/;

SET lineIn(node,line)/

N001.G001_N001,N006.G006_N006,N006.N001_N006,N009.N001_N009

N025.N001_N025,N043.N001_N043,N007.G007_N007,N007.N002_N007

N015.N002_N015,N007.N003_N007,N053.N003_N053,N003.N004_N003

N004.N006_N004,N013.N006_N013,N014.N006_N014

N050.N006_N050,N051.N006_N051,N016.N007_N016

N008.G008_N008,N005.G005_N005,N005.N008_N005,N023.N008_N023

N008.N009_N008,N010.G010_N010,N028.N010_N028,N046.N010_N046

N047.N010_N047,N048.N010_N048,N025.N012_N025,N037.N012_N037

N009.N022_N009,N026.N025_N026,N027.G027_N027,N010.N027_N010

N038.N027_N038,N011.N028_N011,N045.N028_N045,N030.N029_N030

N025.N030_N025,N028.N030_N028,N040.N037_N040

N041.G041_N041,N042.G042_N042,N042.N041_N042,N043.N041_N043

N004.N042_N004,N005.N042_N005,N002.N043_N002,N053.N043_N053

N026.N046_N026,N045.N046_N045,N049.N047_N049,N049.N048_N049

N051.N049_N051,N049.N050_N049,N054.G054_N054,N003.N054_N003

N055.G055_N055,N054.N055_N054,N006.N056_N006

/;

SET lineBE(line,nodeB,nodeE)/

G001_N001.G001.N001,G006_N006.G006.N006,N001_N006.N001.N006

N001_N009.N001.N009,N001_N025.N001.N025,N001_N043.N001.N043

G007_N007.G007.N007,N002_N007.N002.N007,N002_N015.N002.N015

N003_N007.N003.N007,N003_N053.N003.N053,N004_N003.N004.N003

N006_N004.N006.N004,N006_N013.N006.N013,N006_N014.N006.N014

N006_N050.N006.N050,N006_N051.N006.N051,N007_N016.N007.N016

G008_N008.G008.N008,G005_N005.G005.N005,N008_N005.N008.N005

N008_N023.N008.N023,N009_N008.N009.N008

G010_N010.G010.N010,N010_N028.N010.N028,N010_N046.N010.N046

N010_N047.N010.N047,N010_N048.N010.N048,N012_N025.N012.N025

N012_N037.N012.N037,N022_N009.N022.N009,N025_N026.N025.N026

G027_N027.G027.N027,N027_N010.N027.N010,N027_N038.N027.N038

N028_N011.N028.N011,N028_N045.N028.N045,N029_N030.N029.N030

N030_N025.N030.N025,N030_N028.N030.N028,N037_N040.N037.N040

G041_N041.G041.N041,G042_N042.G042.N042,N041_N042.N041.N042

N041_N043.N041.N043,N042_N004.N042.N004

N042_N005.N042.N005,N043_N002.N043.N002,N043_N053.N043.N053

N046_N026.N046.N026,N046_N045.N046.N045,N047_N049.N047.N049

N048_N049.N048.N049,N049_N051.N049.N051,N050_N049.N050.N049

G054_N054.G054.N054,N054_N003.N054.N003

G055_N055.G055.N055,N055_N054.N055.N054,N056_N006.N056.N006

/;

4.5.2.  Parameters (UzParam.gms)

PARAMETERS Unom(node)/

G001= 500.00,N001= 500.00,N002= 500.00,N003= 220.00,N004= 220.00

G005= 220.00,N005= 220.00,G006= 220.00,N006= 220.00

G007= 220.00,N007= 220.00,G008= 220.00,N008= 220.00,N009= 500.00

G010= 220.00,N010= 220.00,N011= 220.00,N012= 500.00,N013= 220.00

N014= 220.00,N015= 500.00,N016= 220.00,N022= 500.00,N023= 220.00

N025= 500.00,N026= 220.00,G027= 220.00,N027= 220.00,N028= 220.00

N029= 500.00,N030= 500.00,N037= 500.00,N038= 220.00,N040= 220.00

G041= 500.00,N041= 500.00,G042= 220.00,N042= 220.00,N043= 500.00

N045= 220.00,N046= 220.00,N047= 220.00,N048= 220.00,N049= 220.00

N050= 220.00,N051= 220.00,N053= 220.00,G054= 220.00,N054= 220.00

G055= 220.00,N055= 220.00,N056= 220.00

/;

PARAMETERS Price(node)/

G001=   1.00,G005=   1.00,G006=   1.00,G007=   1.00,G008=   1.00

G010=   1.00,N022=   1.00,G027=   1.00,N029=   1.00,G041=   1.00

G042=   1.00,G054=   1.00,G055=   1.00,N056=   1.00

/;

PARAMETERS Pmin(node)/

G001=   720,G005=    80,G006=   360,G007=   560,G008=    60

G010=   560,N022=   300,G027=   200,N029=   300,G041=   540

G042=   360,G054=     0,G055=     0,N056=    63

/;

PARAMETERS Pmax(node)/

G001=  1000,G005=   100,G006=   500,G007=  1050,G008=    60

G010=   980,N022=   900,G027=   540,N029=  1000,G041=   750

G042=   500,G054=   135,G055=   350,N056=    66

/;

PARAMETERS Qmin(node)/

G001=     0,G005=     0,G006=     0,G007=     0,G008=     0

G010=     0,N022=     0,G027=     0,N029=     0,G041=     0

G042=     0,G054=     0,G055=     0,N056=     0

/;

PARAMETERS Qmax(node)/

G001=     0,G005=     0,G006=     0,G007=     0,G008=     0

G010=     0,N022=     0,G027=     0,N029=     0,G041=     0

G042=     0,G054=     0,G055=     0,N056=     0

/;

PARAMETERS Pc(node)/

N001=   160,N002=   524,N003=   360,N004=   416,N005=   168

N006=   102,N007=   250,N008=    57,N009=   150,N010=   789

N011=    72,N012=   950,N013=     9,N014=    38,N015=   193

N016=   136,N023=   320,N025=   102,N026=    76,N027=   260

N028=    20,N030=    30,N037=   300,N038=   140,N041=   110

N042=    20,N043=    40,N045=    57,N046=   272,N047=     7

N048=   103,N049=   137,N050=    46,N051=   141,N053=    50

N054=    20,N055=   150

/;

PARAMETERS Qc(node)/

N001=     0,N002=     0,N003=     0,N004=     0,N005=     0

N006=     0,N007=     0,N008=     0,N009=     0,N010=     0

N011=     0,N012=     0,N013=     0,N014=     0,N015=     0

N016=     0,N023=     0,N025=   -50,N026=     0,N027=     0

N028=     0,N030=     0,N037=     0,N038=     0,N041=     0

N042=     0,N043=     0,N045=     0,N046=     0,N047=     0

N048=     0,N049=     0,N050=     0,N051=     0,N053=     0

N054=     0,N055=     0

/;

PARAMETERS R(line)/

N001_N006=    0.48,N001_N009=   10.16,N001_N025=   10.11

N001_N043=    3.90,N002_N007=    0.96,N002_N015=    2.50

N003_N007=    3.67,N003_N053=    0.51,N004_N003=    3.70

N006_N004=   10.30,N006_N013=    2.03,N006_N014=    0.26

N006_N050=   11.92,N006_N051=   10.80,N007_N016=    3.47

N008_N005=   12.45,N008_N023=    5.70,N009_N008=    0.47

N010_N028=    5.13,N010_N046=   11.89,N010_N047=    2.05

N010_N048=   10.39,N012_N025=    6.00,N012_N037=    3.90

N022_N009=    4.27,N025_N026=    0.49,N027_N010=   82.00

N027_N038=    0.50,N028_N011=    4.92,N028_N045=   11.92

N029_N030=   10.70,N030_N025=    9.03,N030_N028=    0.47

N037_N040=    0.47,N041_N042=    0.49,N041_N043=    1.50

N042_N004=    1.11,N042_N005=    1.23,N043_N002=    0.50

N043_N053=    0.49,N046_N026=    2.22,N046_N045=    6.11

N047_N049=    8.18,N048_N049=    4.03,N049_N051=    2.15

N050_N049=   12.15,N054_N003=    2.58,N055_N054=    3.00

N056_N006=    0.30

/;

PARAMETERS X(line)/

N001_N006=   24.69,N001_N009=   96.87,N001_N025=  103.88

N001_N043=   49.00,N002_N007=   51.40,N002_N015=   31.08

N003_N007=   25.01,N003_N053=    3.52,N004_N003=   21.17

N006_N004=   47.40,N006_N013=   13.75,N006_N014=    1.04

N006_N050=   52.91,N006_N051=   62.20,N007_N016=   24.10

N008_N005=   72.48,N008_N023=   17.40,N009_N008=   23.33

N010_N028=   32.65,N010_N046=   68.40,N010_N047=   15.20

N010_N048=   37.80,N012_N025=   74.60,N012_N037=   48.40

N022_N009=   53.04,N025_N026=   27.20,N027_N010=  300.00

N027_N038=   30.00,N028_N011=   48.12,N028_N045=   69.30

N029_N030=  110.30,N030_N025=   86.70,N030_N028=   26.50

N037_N040=   24.10,N041_N042=   27.20,N041_N043=   18.57

N042_N004=    7.03,N042_N005=    7.72,N043_N002=    6.25

N043_N053=   27.20,N046_N026=   15.17,N046_N045=   35.08

N047_N049=   55.48,N048_N049=   27.50,N049_N051=   69.98

N050_N049=   53.90,N054_N003=   26.28,N055_N054=    6.50

N056_N006=   23.00

/;

PARAMETERS Ktr(line)/

N001_N006=  0.4400,N002_N007=  0.4400,N009_N008=  0.4400

N025_N026=  0.4400,N030_N028=  0.4400,N037_N040=  0.4400

N041_N042=  0.4400,N043_N053=  0.4400

/;

4.5.3.  Results of Computation According to GAMS Model (Without Optimization)

05/03/00    10:01:23

Objective =     0.00

------------------------------------------------------------------------

Node          Umod        P        Q       Pc       Qc       Pg       Qg

------------------------------------------------------------------------

#

G001        525.00  -994.09  -685.07     0.00     0.00   994.09   685.07

N001        525.00   160.00     0.00   160.00     0.00

N002        522.15   524.00     0.00   524.00     0.00

N003        228.88   360.00     0.00   360.00     0.00

N004        228.85   416.00     0.00   416.00     0.00

G005        230.08  -100.00    -0.53     0.00     0.00   100.00     0.53

N005        230.08   168.00     0.00   168.00     0.00

G006        231.00  -500.00   -58.93     0.00     0.00   500.00    58.93

N006        231.00   102.00     0.00   102.00     0.00

G007        230.33 -1019.63   -26.43     0.00     0.00  1019.63    26.43

N007        230.33   250.00     0.00   250.00     0.00

G008        227.15   -60.00     0.00     0.00     0.00    60.00     0.00

N008        227.15    57.00     0.00    57.00     0.00

N009        518.62   150.00     0.00   150.00     0.00

G010        231.00  -980.00  -446.44     0.00     0.00   980.00   446.44

N010        231.00   789.00     0.00   789.00     0.00

N011        200.31    72.00     0.00    72.00     0.00

N012        436.12   950.00     0.00   950.00     0.00

N013        230.92     9.00     0.00     9.00     0.00

N014        230.96    38.00     0.00    38.00     0.00

N015        521.10   193.00     0.00   193.00     0.00

N016        227.80   136.00     0.00   136.00     0.00

N022        525.00  -309.61   -47.32     0.00     0.00   309.61    47.32

N023        217.31   320.00     0.00   320.00     0.00

N025        425.00   102.00   -50.00   102.00   -50.00

N026        188.26    76.00     0.00    76.00     0.00

G027        231.00  -530.49   -27.62     0.00     0.00   530.49    27.62

N027        231.00   260.00     0.00   260.00     0.00

N028        202.81    20.00     0.00    20.00     0.00

N029        525.00  -917.04  -439.66     0.00     0.00   917.04   439.66

N030        452.87    30.00     0.00    30.00     0.00

N037        494.21   300.00     0.00   300.00     0.00

N038        229.97   140.00     0.00   140.00     0.00

N040        231.00     0.00  -670.67     0.00     0.00

G041        525.00  -750.00   -35.80     0.00     0.00   750.00    35.80

N041        525.00   110.00     0.00   110.00     0.00

G042        230.88  -500.00   -12.65     0.00     0.00   500.00    12.65

N042        230.88    20.00     0.00    20.00     0.00

N043        522.63    40.00     0.00    40.00     0.00

N045        192.44    57.00     0.00    57.00     0.00

N046        191.76   272.00     0.00   272.00     0.00

N047        229.18     7.00     0.00     7.00     0.00

N048        224.33   103.00     0.00   103.00     0.00

N049        222.81   137.00     0.00   137.00     0.00

N050        223.61    46.00     0.00    46.00     0.00

N051        219.71   141.00     0.00   141.00     0.00

N053        229.35    50.00     0.00    50.00     0.00

G054        230.61  -135.00    -6.30     0.00     0.00   135.00     6.30

N054        230.61    20.00     0.00    20.00     0.00

G055        231.00  -180.02     0.00     0.00     0.00   180.02     0.00

N055        231.00   150.00     0.00   150.00     0.00

N056        230.15   -66.00     8.47     0.00     0.00    66.00    -8.47

Total               -266.88 -2498.95  6775.00   -50.00  7041.88  1778.29

------------------------------------------------------------------------

Line          Pbeg     Qbeg     Pend     Qend    LossP    LossQ        I

------------------------------------------------------------------------

#

G001_N001   994.09   685.07   994.09   685.07     0.00     0.00  1327.71

G006_N006   500.00    58.93   500.00    58.93     0.00     0.00  1258.36

N001_N006   -82.44     1.91   -82.45     1.30     0.01     0.61    90.69

N001_N009   101.08    25.69   100.67    21.86     0.40     3.82   114.69

N001_N025   978.99   616.63   929.88   112.11    49.10   504.52  1272.41

N001_N043  -163.53    40.84  -163.93    35.79     0.40     5.05   185.36

G007_N007  1019.63    26.43  1019.63    26.43     0.00     0.00  2556.80

N002_N007  -443.15    13.42  -443.84   -23.64     0.69    37.06   490.24

N002_N015   193.34     4.26   193.00     0.00     0.34     4.26   213.84

N003_N007  -186.08    22.57  -188.54     5.79     2.46    16.78   472.86

N003_N053   -48.08   -23.96   -48.11   -24.16     0.03     0.19   135.52

N004_N003   -18.09     2.95   -18.11     2.82     0.02     0.14    46.24

N006_N004    -0.10    10.50    -0.12    10.40     0.02     0.10    26.24

N006_N013     9.00     0.02     9.00     0.00     0.00     0.02    22.50

N006_N014    38.01     0.03    38.00     0.00     0.01     0.03    95.00

N006_N050   152.55     9.55   147.33   -13.61     5.22    23.17   382.03

N006_N051   182.07    29.73   175.18    -9.94     6.89    39.67   461.09

N007_N016   137.24     8.59   136.00     0.00     1.24     8.59   344.69

G008_N008    60.00     0.00    60.00     0.00     0.00     0.00   152.51

G005_N005   100.00     0.53   100.00     0.53     0.00     0.00   250.94

N008_N005   -70.72     6.55   -71.93    -0.53     1.22     7.09   180.52

N008_N023   332.36    37.73   320.00     0.00    12.36    37.73   850.21

N009_N008   258.76    50.31   258.64    44.28     0.12     6.03   293.47

G010_N010   980.00   446.44   980.00   446.44     0.00     0.00  2691.63

N010_N028    -5.15   200.70    -9.03   176.03     3.87    24.66   501.79

N010_N046   184.20   121.38   173.36    59.01    10.84    62.38   551.36

N010_N047    36.70    22.86    36.63    22.33     0.07     0.53   108.06

N010_N048    79.05    21.02    77.75    16.28     1.30     4.74   204.44

N012_N025 -1258.58   534.43 -1317.55  -198.87    58.98   733.30  1810.19

N012_N037   308.58  -534.43   300.77  -631.34     7.81    96.91   816.98

N022_N009   309.61    47.32   308.09    28.44     1.52    18.88   344.45

N025_N026   111.53   -45.97   111.49   -48.17     0.04     2.19   163.88

G027_N027   530.49    27.62   530.49    27.62     0.00     0.00  1327.72

N027_N010   130.30    16.50   103.79   -80.49    26.51    96.99   328.29

N027_N038   140.19    11.12   140.00     0.00     0.19    11.12   351.48

N028_N011    72.64     6.22    72.00     0.00     0.64     6.22   207.53

N028_N045   125.79    22.09   121.06    -5.39     4.73    27.48   363.57

N029_N030   917.04   439.66   876.89    25.77    40.15   413.89  1118.43

N030_N025   619.27   164.32   601.20    -9.21    18.07   173.53   816.83

N030_N028   227.61  -138.56   227.45  -147.73     0.16     9.17   339.72

N037_N040     0.77  -631.34     0.00  -670.67     0.77    39.33   737.56

G041_N041   750.00    35.80   750.00    35.80     0.00     0.00   825.75

G042_N042   500.00    12.65   500.00    12.65     0.00     0.00  1250.77

N041_N042    61.79     4.41    61.78     4.03     0.01     0.38    68.13

N041_N043   578.21    31.39   576.38     8.80     1.82    22.59   636.82

N042_N004   401.39    13.83   398.03    -7.45     3.36    21.27  1004.38

N042_N005   140.39     2.86   139.93     0.00     0.45     2.86   351.15

N043_N002   274.33    19.41   274.19    17.68     0.14     1.73   303.82

N043_N053    98.13    25.18    98.11    24.16     0.02     1.02   111.91

N046_N026   -35.27    49.70   -35.49    48.17     0.22     1.53   183.48

N046_N045   -63.38     9.31   -64.06     5.39     0.68     3.91   192.88

N047_N049    29.63    22.33    29.41    20.87     0.21     1.45    93.46

N048_N049   -25.25    16.28   -25.33    15.78     0.07     0.49    77.33

N049_N051   -34.12    11.78   -34.18     9.94     0.06     1.84    93.54

N050_N049   101.33   -13.61    98.79   -24.88     2.54    11.27   263.99

G054_N054   135.00     6.30   135.00     6.30     0.00     0.00   338.36

N054_N003   144.97     6.19   143.95    -4.21     1.02    10.40   363.29

G055_N055   180.02     0.00   180.02     0.00     0.00     0.00   449.95

N055_N054    30.02     0.00    29.97    -0.11     0.05     0.11    75.04

N056_N006    66.00    -8.47    65.97   -10.39     0.03     1.92   166.93

Total     10888.14  2604.97 10621.26   106.02   266.88  2498.95

4.5.4.  Results of Computation According to ANARESOD Program

Node Regime Parameters

  Number       U        Фаза    Pнаг    Qнаг    Pген    Qген      IUI

             кВ        Град    МВт     МВАр    МВт     МВАр      кВ

    1    525.0000   -0.0000  160.00    0.00   995.9   640.5  525.0000

    2    522.0002    1.3516  524.00    0.00     0.0     4.7  522.0000

    3    228.0001    0.9926  360.00    0.00     0.0   -51.8  228.0000

    4    228.0000    0.5486  416.00    0.00     0.0   -10.4  228.0000

    5    230.0003    2.4076  168.00    0.00   100.0    19.2  230.0000

    6    231.0000    0.4190  102.00    0.00   500.0   257.8  231.0000

    7    230.0014    6.1410  250.00    0.00  1019.0    11.1  230.0000

    8    226.9999   -3.3058   57.00    0.00    60.0   -10.6  227.0000

    9    517.9998   -2.0156  150.00    0.00     0.0   -55.8  518.0000

   10    230.9825  -12.7683  789.00    0.00   980.0   445.6  231.0000

   11    199.9805  -16.1856   72.00    0.00     0.0     0.1  200.0000

   12    436.1354  -56.8878  950.00    0.00     0.0   -23.1  436.0000

   13    230.0000    0.3192    9.00    0.00     0.0   -18.0  230.0000

   14    230.0000    0.4357   38.00    0.00     0.0  -214.3  230.0000

   15    521.0000    0.0876  193.00    0.00     0.0   -12.7  521.0000

   16    227.0003    2.5596  136.00    0.00     0.0    -7.0  227.0000

   22    525.0002    1.3906    0.00    0.00   309.0    39.7  525.0000

   23    217.0008   -9.7822  320.00    0.00     0.0    -4.2  217.0000

   25    424.9334  -25.3403  102.00  -50.00     0.0   -23.8  425.0000

   26    187.9670  -26.3097   76.00    0.00     0.0   -14.4  188.0000

   27    230.9899   32.0711  260.00    0.00   530.0    29.4  231.0000

   28    201.9881  -11.2525   20.00    0.00     0.0   -41.7  202.0000

   29    525.0470   14.4008    0.00    0.00   917.0   430.6  525.0000

   30    451.9790   -9.5712   30.00    0.00     0.0   -21.0  452.0000

   37    494.6001  -61.4266  300.00    0.00     0.0   -25.9  494.0000

   38    229.0055   27.5188  140.00    0.00     0.0    -9.9  229.0000

   40    231.2849  -61.4968    0.00    0.00     0.0   663.4  231.0000

   41    525.0015    3.9484  110.00    0.00   750.0    64.7  525.0000

   42    230.0006    3.6085   20.00    0.00   500.0   -69.3  230.0000

   43    522.0004    1.7145   40.00    0.00     0.0  -116.2  522.0000

   45    191.9686  -23.8141   57.00    0.00     0.0    -0.9  192.0000

   46    190.9609  -27.3375  272.00    0.00     0.0   -15.6  191.0000

   47    228.9828  -13.3151    7.00    0.00     0.0    -5.4  229.0000

   48    223.9818  -15.8230  103.00    0.00     0.0    -3.0  224.0000

   49    221.9860  -14.9362  137.00    0.00     0.0   -17.3  222.0000

   50    222.9958   -8.4275   46.00    0.00     0.0    -6.7  223.0000

   51    218.9947  -12.1021  141.00    0.00     0.0    -6.9  219.0000

   53    229.0001    1.1495   50.00    0.00     0.0    14.5  229.0000

   54    230.0011    5.1326   20.00    0.00   135.0   -18.3  230.0000

   55    231.0011    5.2726  150.00    0.00   180.0    19.1  231.0000

   56    231.0003    2.0487    0.00    0.00    66.0    -2.6  231.0000

                    Branch Regime Parameters

 Branch   Line   Pн      Pк      DP      Iн      Iк       It

                МВт     МВт     МВт     кА      кА      кА

   1  -  43     -163.5   163.9    0.41     0.2     0.2     0.0

   1  -   9      101.8  -101.4    0.41     0.1     0.1     0.0

   1  -  25      979.2  -930.1   49.14     1.3     1.3     0.0

   1  -   6      -81.6    81.6    0.01     0.1     0.2     0.0

   2  -   7     -442.9   443.6    0.69     0.5     1.1     0.0

   2  -  15      193.3  -193.0    0.34     0.2     0.2     0.0

   3  -  53      -48.9    49.0    0.06     0.2     0.2     0.0

   3  -   7     -185.6   188.0    2.45     0.5     0.5     0.0

   4  -   3      -18.5    18.5    0.03     0.0     0.0     0.0

   6  -  13        9.0    -9.0    0.01     0.1     0.1     0.0

   6  -  50      152.5  -147.2    5.23     0.4     0.4     0.0

   6  -  51      181.9  -175.0    6.91     0.5     0.5     0.0

   6  -  14       38.2   -38.0    0.23     0.5     0.5     0.0

   6  -   4        0.6    -0.6    0.04     0.0     0.0     0.0

   7  -  16      137.2  -136.0    1.25     0.3     0.3     0.0

   8  -  23      332.3  -319.9   12.39     0.9     0.9     0.0

   8  -   5      -70.6    71.8    1.21     0.2     0.2     0.0

   9  -   8      258.8  -258.7    0.12     0.3     0.7     0.0

  10  -  48       79.2   -77.9    1.33     0.2     0.2     0.0

  10  -  46      183.8  -172.8   10.95     0.6     0.6     0.0

  10  -  47       36.7   -36.6    0.08     0.1     0.1     0.0

  10  -  28       -5.4     9.5    4.10     0.5     0.5     0.0

  12  -  37      309.4  -301.5    7.89     0.8     0.8     0.0

  12  -  25    -1256.9  1315.7   58.82     1.8     1.8     0.0

  22  -   9      308.9  -307.4    1.52     0.3     0.3     0.0

  25  -  26      112.3  -112.2    0.04     0.2     0.4     0.0

  27  -  38      140.3  -140.1    0.19     0.4     0.4     0.0

  27  -  10      129.8  -103.5   26.32     0.3     0.3     0.0

  28  -  11       72.6   -72.0    0.64     0.2     0.2     0.0

  28  -  45      125.3  -120.6    4.72     0.4     0.4     0.0

  29  -  30      917.2  -876.9   40.32     1.1     1.1     0.0

  30  -  28      227.6  -227.4    0.15     0.3     0.7     0.0

  30  -  25      618.7  -600.6   18.05     0.8     0.8     0.0

  37  -  40        0.8    -0.0    0.78     0.8     1.7     0.0

  41  -  43      579.2  -577.4    1.84     0.6     0.6     0.0

  41  -  42       60.6   -60.6    0.01     0.1     0.2     0.0

  42  -   4      400.2  -396.9    3.36     1.0     1.0     0.0

  42  -   5      140.3  -139.8    0.47     0.4     0.4     0.0

  43  -   2      274.4  -274.3    0.14     0.3     0.3     0.0

  43  -  53       99.0   -99.0    0.02     0.1     0.3     0.0

  46  -  26      -36.1    36.3    0.19     0.2     0.2     0.0

  46  -  45      -62.9    63.6    0.67     0.2     0.2     0.0

  47  -  49       29.6   -29.4    0.23     0.1     0.1     0.0

  48  -  49      -25.0    25.1    0.08     0.1     0.1     0.0

  49  -  51      -34.0    34.1    0.06     0.1     0.1     0.0

  50  -  49      101.2   -98.7    2.54     0.3     0.3     0.0

  54  -   3      144.9  -143.9    1.03     0.4     0.4     0.0

  55  -  54       30.0   -29.9    0.08     0.1     0.1     0.0

  56  -   6       66.0   -66.0    0.02     0.2     0.2     0.0

4.5.5.  Results of Computation According to GAMS Model (with Loss Optimization)

05/03/00    10:02:35

Objective =  7018.03

------------------------------------------------------------------------

Node          Umod        P        Q       Pc       Qc       Pg       Qg

------------------------------------------------------------------------

#

G001        525.00 -1000.00  -715.81     0.00     0.00  1000.00   715.81

N001        525.00   160.00     0.00   160.00     0.00

N002        522.60   524.00     0.00   524.00     0.00

N003        229.12   360.00     0.00   360.00     0.00

N004        228.99   416.00     0.00   416.00     0.00

G005        230.73  -100.00    -3.58     0.00     0.00   100.00     3.58

N005        230.73   168.00     0.00   168.00     0.00

G006        231.00  -500.00   -68.28     0.00     0.00   500.00    68.28

N006        231.00   102.00     0.00   102.00     0.00

G007        231.00 -1049.10   -42.06     0.00     0.00  1049.10    42.06

N007        231.00   250.00     0.00   250.00     0.00

G008        231.00   -60.00   -87.79     0.00     0.00    60.00    87.79

N008        231.00    57.00     0.00    57.00     0.00

N009        523.56   150.00     0.00   150.00     0.00

G010        231.00  -980.00  -373.52     0.00     0.00   980.00   373.52

N010        231.00   789.00     0.00   789.00     0.00

N011        203.03    72.00     0.00    72.00     0.00

N012        436.71   950.00     0.00   950.00     0.00

N013        230.92     9.00     0.00     9.00     0.00

N014        230.96    38.00     0.00    38.00     0.00

N015        521.55   193.00     0.00   193.00     0.00

N016        228.49   136.00     0.00   136.00     0.00

N022        525.00  -480.23     2.07     0.00     0.00   480.23    -2.07

N023        221.39   320.00     0.00   320.00     0.00

N025        425.80   102.00   -50.00   102.00   -50.00

N026        188.87    76.00     0.00    76.00     0.00

G027        231.00  -442.43    -5.07     0.00     0.00   442.43     5.07

N027        231.00   260.00     0.00   260.00     0.00

N028        205.48    20.00     0.00    20.00     0.00

N029        525.00  -798.12  -369.33     0.00     0.00   798.12   369.33

N030        459.92    30.00     0.00    30.00     0.00

N037        494.41   300.00     0.00   300.00     0.00

N038        229.97   140.00     0.00   140.00     0.00

N040        231.00     0.00  -666.37     0.00     0.00

G041        525.00  -750.00   -21.21     0.00     0.00   750.00    21.21

N041        525.00   110.00     0.00   110.00     0.00

G042        231.00  -493.15    -4.49     0.00     0.00   493.15     4.49

N042        231.00    20.00     0.00    20.00     0.00

N043        522.95    40.00     0.00    40.00     0.00

N045        194.48    57.00     0.00    57.00     0.00

N046        192.90   272.00     0.00   272.00     0.00

N047        228.92     7.00     0.00     7.00     0.00

N048        223.85   103.00     0.00   103.00     0.00

N049        221.53   137.00     0.00   137.00     0.00

N050        221.85    46.00     0.00    46.00     0.00

N051        217.43   141.00     0.00   141.00     0.00

N053        229.56    50.00     0.00    50.00     0.00

G054        230.87  -135.00    -8.87     0.00     0.00   135.00     8.87

N054        230.87    20.00     0.00    20.00     0.00

G055        231.00  -164.00     2.00     0.00     0.00   164.00    -2.00

N055        231.00   150.00     0.00   150.00     0.00

N056        231.00   -66.00    -0.08     0.00     0.00    66.00     0.08

Total               -243.03 -2412.39  6775.00   -50.00  7018.03  1696.02

------------------------------------------------------------------------

Line          Pbeg     Qbeg     Pend     Qend    LossP    LossQ        I

------------------------------------------------------------------------

#

G001_N001  1000.00   715.81  1000.00   715.81     0.00     0.00  1352.46

G006_N006   500.00    68.28   500.00    68.28     0.00     0.00  1261.31

N001_N006   -36.23     0.76   -36.23     0.65     0.00     0.12    39.85

N001_N009   -41.13    12.45   -41.19    11.80     0.07     0.65    47.25

N001_N025  1105.69   662.40  1044.75    36.26    60.94   626.13  1417.49

N001_N043  -188.34    40.20  -188.86    33.61     0.52     6.59   211.79

G007_N007  1049.10    42.06  1049.10    42.06     0.00     0.00  2624.25

N002_N007  -462.21     4.26  -462.96   -35.95     0.75    40.21   510.67

N002_N015   193.34     4.26   193.00     0.00     0.34     4.26   213.66

N003_N007  -196.19    20.97  -198.91     2.42     2.72    18.55   497.20

N003_N053   -51.98   -20.98   -52.01   -21.19     0.03     0.21   141.24

N004_N003   -16.32     1.47   -16.34     1.36     0.02     0.11    41.33

N006_N004    -9.51    11.94    -9.55    11.74     0.04     0.21    38.16

N006_N013     9.00     0.02     9.00     0.00     0.00     0.02    22.50

N006_N014    38.01     0.03    38.00     0.00     0.01     0.03    95.00

N006_N050   183.25    15.48   175.69   -18.06     7.55    33.53   459.64

N006_N051   207.00    39.66   198.01   -12.12     8.99    51.78   526.79

N007_N016   137.23     8.54   136.00     0.00     1.23     8.54   343.66

G008_N008    60.00    87.79    60.00    87.79     0.00     0.00   265.78

G005_N005   100.00     3.58   100.00     3.58     0.00     0.00   250.40

N008_N005   -43.58     9.75   -44.05     7.04     0.47     2.71   111.63

N008_N023   331.91    36.35   320.00     0.00    11.91    36.35   834.54

N009_N008   285.47   -34.65   285.33   -41.69     0.14     7.04   317.12

G010_N010   980.00   373.52   980.00   373.52     0.00     0.00  2621.32

N010_N028    -2.04   181.19    -5.19   161.10     3.16    20.09   452.90

N010_N046   166.62   116.35   157.42    63.41     9.20    52.94   507.95

N010_N047    12.24    30.00    12.20    29.70     0.04     0.30    80.98

N010_N048    53.62    29.69    52.89    27.03     0.73     2.66   153.20

N012_N025 -1258.48   531.66 -1317.20  -198.43    58.72   730.09  1806.22

N012_N037   308.48  -531.66   300.76  -627.55     7.73    95.89   812.66

N022_N009   480.23    -2.07   476.66   -46.45     3.57    44.38   528.14

N025_N026   136.21   -54.87   136.15   -58.11     0.06     3.24   199.12

G027_N027   442.43     5.07   442.43     5.07     0.00     0.00  1105.89

N027_N010    42.25    -6.05    39.45   -16.28     2.80    10.24   106.66

N027_N038   140.19    11.12   140.00     0.00     0.19    11.12   351.48

N028_N011    72.62     6.05    72.00     0.00     0.62     6.05   204.75

N028_N045   116.33    23.64   112.35     0.51     3.98    23.13   333.56

N029_N030   798.12   369.33   768.10    59.83    30.02   309.50   967.15

N030_N025   523.82   183.56   510.66    57.29    13.15   126.27   696.78

N030_N028   214.28  -123.73   214.15  -131.40     0.14     7.67   310.62

N037_N040     0.76  -627.55     0.00  -666.37     0.76    38.83   732.84

G041_N041   750.00    21.21   750.00    21.21     0.00     0.00   825.14

G042_N042   493.15     4.49   493.15     4.49     0.00     0.00  1232.65

N041_N042    51.97    -0.80    51.97    -1.07     0.00     0.27    57.16

N041_N043   588.03    22.01   586.14    -1.32     1.88    23.33   647.14

N042_N004   412.78    12.20   409.23   -10.27     3.55    22.47  1032.16

N042_N005   112.34    -8.78   112.05   -10.62     0.29     1.84   281.65

N043_N002   255.26    10.01   255.14     8.52     0.12     1.49   282.03

N043_N053   102.03    22.28   102.01    21.19     0.02     1.08   115.29

N046_N026   -59.72    61.08   -60.15    58.11     0.44     2.97   255.68

N046_N045   -54.86     2.33   -55.35    -0.51     0.50     2.84   164.34

N047_N049     5.20    29.70     5.06    28.74     0.14     0.96    76.04

N048_N049   -50.11    27.03   -50.37    25.25     0.26     1.78   146.85

N049_N051   -56.86    17.15   -57.01    12.12     0.15     5.03   154.77

N050_N049   129.69   -18.06   125.46   -36.84     4.23    18.78   340.78

G054_N054   135.00     8.87   135.00     8.87     0.00     0.00   338.33

N054_N003   128.99     6.85   128.18    -1.38     0.81     8.23   323.02

G055_N055   164.00    -2.00   164.00    -2.00     0.00     0.00   409.93

N055_N054    14.00    -2.00    13.99    -2.02     0.01     0.02    35.34

N056_N006    66.00     0.08    65.98    -1.80     0.02     1.88   164.96

Total     10569.08  2459.33 10326.04    46.93   243.03  2412.39

4.5.6.  Results of Computation According to GAMS Model (with Optimization of Load Distribution)

05/04/00    10:40:39

Objective =  7090.22

------------------------------------------------------------------------

Node          Umod        P        Q       Pc       Qc       Pg       Qg

------------------------------------------------------------------------

#

G001        525.00 -1000.00  -726.88     0.00     0.00  1000.00   726.88

N001        525.00   160.00     0.00   160.00     0.00

N002        522.64   524.00     0.00   524.00     0.00

N003        228.87   360.00     0.00   360.00     0.00

N004        228.94   416.00     0.00   416.00     0.00

G005        230.68  -100.00    -0.52     0.00     0.00   100.00     0.52

N005        230.68   168.00     0.00   168.00     0.00

G006        231.00  -500.00   -64.20     0.00     0.00   500.00    64.20

N006        231.00   102.00     0.00   102.00     0.00

G007        231.00 -1050.00   -45.36     0.00     0.00  1050.00    45.36

N007        231.00   250.00     0.00   250.00     0.00

G008        231.00   -60.00   -95.53     0.00     0.00    60.00    95.53

N008        231.00    57.00     0.00    57.00     0.00

N009        522.91   150.00     0.00   150.00     0.00

G010        231.00  -980.00  -372.54     0.00     0.00   980.00   372.54

N010        231.00   789.00     0.00   789.00     0.00

N011        202.53    72.00     0.00    72.00     0.00

N012        436.12   950.00     0.00   950.00     0.00

N013        230.92     9.00     0.00     9.00     0.00

N014        230.96    38.00     0.00    38.00     0.00

N015        521.58   193.00     0.00   193.00     0.00

N016        228.49   136.00     0.00   136.00     0.00

N022        525.00  -652.78    -9.42     0.00     0.00   652.78     9.42

N023        221.39   320.00     0.00   320.00     0.00

N025        425.00   102.00   -50.00   102.00   -50.00

N026        188.53    76.00     0.00    76.00     0.00

G027        231.00  -425.63    -6.19     0.00     0.00   425.63     6.19

N027        231.00   260.00     0.00   260.00     0.00

N028        204.99    20.00     0.00    20.00     0.00

N029        525.00  -820.45  -381.97     0.00     0.00   820.45   381.97

N030        458.58    30.00     0.00    30.00     0.00

N037        494.21   300.00     0.00   300.00     0.00

N038        229.97   140.00     0.00   140.00     0.00

N040        231.00     0.00  -670.67     0.00     0.00

G041        525.00  -593.84   -27.43     0.00     0.00   593.84    27.43

N041        525.00   110.00     0.00   110.00     0.00

G042        231.00  -386.35   -19.99     0.00     0.00   386.35    19.99

N042        231.00    20.00     0.00    20.00     0.00

N043        523.00    40.00     0.00    40.00     0.00

N045        194.08    57.00     0.00    57.00     0.00

N046        192.62   272.00     0.00   272.00     0.00

N047        228.91     7.00     0.00     7.00     0.00

N048        223.84   103.00     0.00   103.00     0.00

N049        221.51   137.00     0.00   137.00     0.00

N050        221.83    46.00     0.00    46.00     0.00

N051        217.39   141.00     0.00   141.00     0.00

N053        229.37    50.00     0.00    50.00     0.00

G054        229.91  -135.00    -8.23     0.00     0.00   135.00     8.23

N054        229.91    20.00     0.00    20.00     0.00

G055        231.00  -251.79     7.41     0.00     0.00   251.79    -7.41

N055        231.00   150.00     0.00   150.00     0.00

N056        231.00   -66.00    -0.08     0.00     0.00    66.00     0.08

Total               -246.83 -2471.59  6775.00   -50.00  7021.83  1750.92

------------------------------------------------------------------------

Line          Pbeg     Qbeg     Pend     Qend    LossP    LossQ        I

------------------------------------------------------------------------

#

G001_N001  1000.00   726.88  1000.00   726.88     0.00     0.00  1359.58

G006_N006   500.00    64.20   500.00    64.20     0.00     0.00  1259.97

N001_N006   -12.57     0.25   -12.57     0.24     0.00     0.01    13.83

N001_N009  -164.05    33.52  -165.08    23.66     1.03     9.85   184.14

N001_N025  1100.07   664.37  1039.49    41.92    60.58   622.45  1413.31

N001_N043   -83.45    28.74   -83.56    27.35     0.11     1.38    97.07

G007_N007  1050.00    45.36  1050.00    45.36     0.00     0.00  2626.84

N002_N007  -473.94     5.91  -474.73   -36.37     0.79    42.27   523.61

N002_N015   193.34     4.26   193.00     0.00     0.34     4.26   213.64

N003_N007  -185.61    16.12  -188.05    -0.46     2.43    16.57   470.01

N003_N053    -6.25   -31.49    -6.26   -31.56     0.01     0.07    80.99

N004_N003   -45.64     9.20   -45.79     8.32     0.15     0.88   117.41

N006_N004    13.37     7.19    13.33     6.99     0.04     0.20    37.94

N006_N013     9.00     0.02     9.00     0.00     0.00     0.02    22.50

N006_N014    38.01     0.03    38.00     0.00     0.01     0.03    95.00

N006_N050   183.68    15.58   176.09   -18.11     7.59    33.69   460.73

N006_N051   207.35    39.82   198.33   -12.15     9.02    51.96   527.72

N007_N016   137.23     8.54   136.00     0.00     1.23     8.54   343.66

G008_N008    60.00    95.53    60.00    95.53     0.00     0.00   281.97

G005_N005   100.00     0.52   100.00     0.52     0.00     0.00   250.30

N008_N005     1.99     0.69     1.99     0.68     0.00     0.01     5.27

N008_N023   331.91    36.35   320.00     0.00    11.91    36.35   834.54

N009_N008   331.10   -48.94   330.90   -58.49     0.19     9.56   369.55

G010_N010   980.00   372.54   980.00   372.54     0.00     0.00  2620.45

N010_N028   -13.53   186.76   -16.90   165.30     3.37    21.45   468.01

N010_N046   163.76   117.14   154.73    65.17     9.03    51.96   503.24

N010_N047    11.90    30.12    11.86    29.82     0.04     0.30    80.94

N010_N048    53.28    29.83    52.55    27.19     0.73     2.64   152.61

N012_N025 -1258.58   534.43 -1317.55  -198.87    58.98   733.30  1810.19

N012_N037   308.58  -534.43   300.77  -631.34     7.81    96.91   816.98

N022_N009   652.78     9.42   646.18   -72.60     6.60    82.02   717.97

N025_N026   137.93   -55.52   137.87   -58.85     0.06     3.33   201.99

G027_N027   425.63     6.19   425.63     6.19     0.00     0.00  1063.94

N027_N010    25.44    -4.93    24.41    -8.70     1.03     3.78    64.77

N027_N038   140.19    11.12   140.00     0.00     0.19    11.12   351.48

N028_N011    72.62     6.08    72.00     0.00     0.62     6.08   205.26

N028_N045   117.44    23.39   113.37    -0.26     4.07    23.65   337.26

N029_N030   820.45   381.97   788.65    54.21    31.80   327.76   995.27

N030_N025   531.54   181.50   518.00    51.44    13.55   130.06   707.16

N030_N028   227.11  -127.29   226.96  -135.83     0.15     8.54   327.78

N037_N040     0.77  -631.34     0.00  -670.67     0.77    39.33   737.56

G041_N041   593.84    27.43   593.84    27.43     0.00     0.00   653.76

G042_N042   386.35    19.99   386.35    19.99     0.00     0.00   966.93

N041_N042    59.51    -0.90    59.50    -1.25     0.01     0.35    65.45

N041_N043   424.33    28.33   423.35    16.14     0.98    12.19   467.69

N042_N004   359.74    19.31   357.04     2.21     2.70    17.10   900.43

N042_N005    66.11    -0.57    66.01    -1.20     0.10     0.63   165.24

N043_N002   243.51    11.52   243.41    10.16     0.11     1.36   269.13

N043_N053    56.27    31.98    56.26    31.56     0.01     0.42    71.45

N046_N026   -61.42    61.96   -61.87    58.85     0.46     3.11   261.50

N046_N045   -55.85     3.22   -56.37     0.26     0.52     2.96   167.70

N047_N049     4.86    29.82     4.72    28.85     0.14     0.97    76.20

N048_N049   -50.45    27.19   -50.71    25.39     0.26     1.80   147.82

N049_N051   -57.17    17.23   -57.33    12.15     0.16     5.08   155.63

N050_N049   130.09   -18.11   125.83   -37.01     4.26    18.90   341.85

G054_N054   135.00     8.23   135.00     8.23     0.00     0.00   339.66

N054_N003   216.21    -0.45   213.93   -23.69     2.28    23.24   542.97

G055_N055   251.79    -7.41   251.79    -7.41     0.00     0.00   629.61

N055_N054   101.79    -7.41   101.21    -8.68     0.59     1.27   255.10

N056_N006    66.00     0.08    65.98    -1.80     0.02     1.88   164.96

Total     10553.34  2511.03 10306.51    39.44   246.83  2471.59

	KOD
	NAME
	TYPE
	U
	PG
	QG
	PRICE
	PC
	QC
	PMIN
	PMAX
	QMIN
	QMAX
	TGFI
	UNOM
	UMIN
	UMAX
	KODR
	KP

	N001
	HPP-20 500
	GC
	525,00
	1000
	727
	0,9995
	160
	0
	720
	1000
	0
	0
	0,000
	500,00
	0,00
	0,00
	N101
	0,000

	N002
	Tash.SDPP 500
	C
	522,64
	0
	0
	0,0000
	524
	0
	0
	0
	0
	0
	0,000
	500,00
	0,00
	0,00
	
	0,000

	N003
	Kuilyuk
	C
	228,87
	0
	0
	0,0000
	360
	0
	0
	0
	0
	0
	0,000
	220,00
	0,00
	0,00
	N101
	0,185

	N004
	Almalyk
	C
	228,94
	0
	0
	0,0000
	416
	0
	0
	0
	0
	0
	0,000
	220,00
	0,00
	0,00
	N101
	0,203

	N005
	HPP-25
	GC
	230,68
	100
	1
	1,0000
	168
	0
	80
	100
	0
	0
	0,000
	220,00
	0,00
	0,00
	N101
	0,082

	N006
	HPP-20 220
	GC
	231,00
	500
	64
	0,9995
	102
	0
	360
	500
	0
	0
	0,000
	220,00
	0,00
	0,00
	N101
	0,128

	N007
	Tash.SDPP-220
	GC
	231,00
	1050
	45
	1,0189
	250
	0
	560
	1050
	0
	0
	0,000
	220,00
	0,00
	0,00
	N101
	0,402

	N008
	Lochin    220
	GC
	231,00
	60
	96
	1,0000
	57
	0
	60
	60
	0
	0
	0,000
	220,00
	0,00
	0,00
	N102
	0,000

	N009
	Lochin    500
	C
	522,91
	0
	0
	0,0000
	150
	0
	0
	0
	0
	0
	0,000
	500,00
	0,00
	0,00
	
	0,000

	N010
	Navoi
	GC
	231,00
	980
	373
	0,9800
	789
	0
	560
	980
	0
	0
	0,000
	220,00
	0,00
	0,00
	N103
	0,443

	N011
	Mary-220
	C
	202,53
	0
	0
	0,0000
	72
	0
	0
	0
	0
	0
	0,000
	220,00
	0,00
	0,00
	
	0,000

	N012
	Regar
	C
	436,12
	0
	0
	0,0000
	950
	0
	0
	0
	0
	0
	0,000
	500,00
	0,00
	0,00
	
	0,000

	N013
	HPP-24
	C
	230,92
	0
	0
	0,0000
	9
	0
	0
	0
	0
	0
	0,000
	220,00
	0,00
	0,00
	
	0,494

	N014
	Uzlovaya
	C
	230,96
	0
	0
	0,0000
	38
	0
	0
	0
	0
	0
	0,000
	220,00
	0,00
	0,00
	
	0,506

	N015
	Shymkent-500
	C
	521,58
	0
	0
	0,0000
	193
	0
	0
	0
	0
	0
	0,000
	500,00
	0,00
	0,00
	
	0,000

	N016
	Shymkent-220
	C
	228,49
	0
	0
	0,0000
	136
	0
	0
	0
	0
	0
	0,000
	220,00
	0,00
	0,00
	
	0,000

	N022
	Toktogul
	G
	525,00
	0
	0
	1,0000
	0
	0
	300
	900
	0
	0
	0,000
	500,00
	0,00
	0,00
	
	0,000

	N023
	South of Kyrg.
	C
	221,39
	0
	0
	0,0000
	320
	0
	0
	0
	0
	0
	0,000
	220,00
	0,00
	0,00
	
	0,000

	N025
	Guzar-500
	C
	425,00
	0
	0
	0,0000
	102
	-50
	0
	0
	0
	0
	0,000
	500,00
	0,00
	0,00
	
	0,000

	N026
	Guzar 220
	C
	188,53
	0
	0
	0,0000
	76
	0
	0
	0
	0
	0
	0,000
	220,00
	0,00
	0,00
	N103
	0,100

	N027
	Takhiatash
	GC
	231,00
	426
	6
	1,1059
	260
	0
	200
	540
	0
	0
	0,000
	220,00
	0,00
	0,00
	N104
	0,000

	N028
	Karakul-220
	C
	204,99
	0
	0
	0,0000
	20
	0
	0
	0
	0
	0
	0,000
	220,00
	0,00
	0,00
	N103
	0,028

	N029
	Mary-500
	G
	525,00
	0
	0
	1,0000
	0
	0
	300
	1000
	0
	0
	0,000
	500,00
	0,00
	0,00
	
	0,000

	N030
	Karacul-500
	C
	458,58
	0
	0
	0,0000
	30
	0
	0
	0
	0
	0
	0,000
	500,00
	0,00
	0,00
	
	0,000

	N037
	Surkhan Darya
	C
	494,21
	0
	0
	0,0000
	300
	0
	0
	0
	0
	0
	0,000
	500,00
	0,00
	0,00
	N105
	0,000

	N038
	Tashauz
	C
	229,97
	0
	0
	0,0000
	140
	0
	0
	0
	0
	0
	0,000
	220,00
	0,00
	0,00
	
	0,000

	N040
	Afghanistan
	
	231,00
	0
	0
	1,0000
	0
	0
	0
	0
	0
	0
	0,000
	220,00
	0,00
	0,00
	
	0,000

	N041
	HPP-31-500
	GC
	525,00
	594
	27
	1,0243
	110
	0
	540
	750
	0
	0
	0,000
	500,00
	0,00
	0,00
	
	0,000

	N042
	HPP-31-220
	GC
	231,00
	386
	20
	1,0243
	20
	0
	360
	500
	0
	0
	0,000
	220,00
	0,00
	0,00
	
	0,000

	N043
	Tashkent-500
	C
	523,00
	0
	0
	0,0000
	40
	0
	0
	0
	0
	0
	0,000
	500,00
	0,00
	0,00
	
	0,000

	N045
	Mubarek
	C
	194,08
	0
	0
	0,0000
	57
	0
	0
	0
	0
	0
	0,000
	220,00
	0,00
	0,00
	N103
	0,032

	N046
	Karshi
	C
	192,62
	0
	0
	0,0000
	272
	0
	0
	0
	0
	0
	0,000
	220,00
	0,00
	0,00
	N103
	0,153

	N047
	Suvli
	C
	228,91
	0
	0
	0,0000
	7
	0
	0
	0
	0
	0
	0,000
	220,00
	0,00
	0,00
	N103
	0,004

	N048
	Katta Kurgan
	C
	223,84
	0
	0
	0,0000
	103
	0
	0
	0
	0
	0
	0,000
	220,00
	0,00
	0,00
	N103
	0,058

	N049
	Samarkand
	C
	221,51
	0
	0
	0,0000
	137
	0
	0
	0
	0
	0
	0,000
	220,00
	0,00
	0,00
	N103
	0,077

	N050
	Djizak
	C
	221,83
	0
	0
	0,0000
	46
	0
	0
	0
	0
	0
	0,000
	220,00
	0,00
	0,00
	N103
	0,026

	N051
	Sary Bazar
	C
	217,39
	0
	0
	0,0000
	141
	0
	0
	0
	0
	0
	0,000
	220,00
	0,00
	0,00
	N103
	0,079

	N053
	Tashkent-220
	C
	229,37
	0
	0
	0,0000
	50
	0
	0
	0
	0
	0
	0,000
	220,00
	0,00
	0,00
	N101
	0,000

	N054
	HPP-6
	GC
	229,91
	135
	8
	1,0000
	20
	0
	0
	135
	0
	0
	0,000
	220,00
	0,00
	0,00
	
	0,000

	N055
	CHBT
	GC
	231,00
	252
	-7
	1,0000
	150
	0
	0
	350
	0
	0
	0,000
	220,00
	0,00
	0,00
	
	0,000

	N056
	HPP-16
	G
	231,00
	0
	0
	1,0000
	0
	0
	63
	66
	0
	0
	0,000
	220,00
	0,00
	0,00
	
	0,000

	NODEB
	NODEE
	NAME
	RL
	XL
	KTR
	I
	PBEG
	PEND
	QBEG
	QEND

	N001
	N006
	Сырд. 500220
	0,48
	24,69
	0,4400
	13,83
	-12,57
	-12,57
	0,25
	0,24

	N001
	N009
	Л-503
	10,16
	96,87
	0,0000
	184,14
	-164,05
	-165,08
	33,52
	23,66

	N001
	N025
	Л-510
	10,11
	103,88
	0,0000
	1413,31
	1100,07
	1039,49
	664,37
	41,92

	N001
	N043
	Л-502
	3,90
	49,00
	0,0000
	97,07
	-83,45
	-83,56
	28,74
	27,35

	N002
	N007
	ГЭС-2 500220
	0,96
	51,40
	0,4400
	523,61
	-473,94
	-474,73
	5,91
	-36,37

	N002
	N015
	Л-501
	2,50
	31,08
	0,0000
	213,64
	193,34
	193,00
	4,26
	0,00

	N003
	N007
	ГЭС-2-Куйлюк
	3,67
	25,01
	0,0000
	470,01
	-185,61
	-188,05
	16,12
	-0,46

	N003
	N053
	Л-Т-Ку
	0,51
	3,52
	0,0000
	80,99
	-6,25
	-6,26
	-31,49
	-31,56

	N004
	N003
	А-Ку-1А-Ку-2
	3,70
	21,17
	0,0000
	117,41
	-45,64
	-45,79
	9,20
	8,32

	N006
	N004
	Л-20-Кс
	10,30
	47,40
	0,0000
	37,94
	13,37
	13,33
	7,19
	6,99

	N006
	N013
	20-24+20-Х
	2,03
	13,75
	0,0000
	22,50
	9,00
	9,00
	0,02
	0,00

	N006
	N014
	20-У-1,2
	0,26
	1,04
	0,0000
	95,00
	38,01
	38,00
	0,03
	0,00

	N006
	N050
	Л-20-Д
	11,92
	52,91
	0,0000
	460,73
	183,68
	176,09
	15,58
	-18,11

	N006
	N051
	Л-20-С
	10,80
	62,20
	0,0000
	527,72
	207,35
	198,33
	39,82
	-12,15

	N007
	N016
	2-Ч-1,2-Д
	3,47
	24,10
	0,0000
	343,66
	137,23
	136,00
	8,54
	0,00

	N008
	N005
	Л-25-О-1,2
	12,45
	72,48
	0,0000
	5,27
	1,99
	1,99
	0,69
	0,68

	N008
	N023
	Ферг-Ю.Кирг.
	5,70
	17,40
	0,0000
	834,54
	331,91
	320,00
	36,35
	0,00

	N009
	N008
	Лочин.500220
	0,47
	23,33
	0,4400
	369,55
	331,10
	330,90
	-48,94
	-58,49

	N010
	N028
	Л-17-Б-1,2
	5,13
	32,65
	0,0000
	468,01
	-13,53
	-16,90
	186,76
	165,30

	N010
	N046
	Л-Карши
	11,89
	68,40
	0,0000
	503,24
	163,76
	154,73
	117,14
	65,17

	N010
	N047
	Л-Х-С
	2,05
	15,20
	0,0000
	80,94
	11,90
	11,86
	30,12
	29,82

	N010
	N048
	Л-Х-К
	10,39
	37,80
	0,0000
	152,61
	53,28
	52,55
	29,83
	27,19

	N012
	N025
	Л-507
	6,00
	74,60
	0,0000
	1810,19
	-1258,58
	-1317,55
	534,43
	-198,87

	N012
	N037
	Сурх.-Регар
	3,90
	48,40
	0,0000
	816,98
	308,58
	300,77
	-534,43
	-631,34

	N022
	N009
	Л-504
	4,27
	53,04
	0,0000
	717,97
	652,78
	646,18
	9,42
	-72,60

	N025
	N026
	Гузар 500220
	0,49
	27,20
	0,4400
	201,99
	137,93
	137,87
	-55,52
	-58,85

	N027
	N010
	В-1-Х
	82,00
	300,00
	0,0000
	64,77
	25,44
	24,41
	-4,93
	-8,70

	N027
	N038
	Тахи-Ташауз
	0,50
	30,00
	0,0000
	351,48
	140,19
	140,00
	11,12
	0,00

	N028
	N011
	Л-К-Ч
	4,92
	48,12
	0,0000
	205,26
	72,62
	72,00
	6,08
	0,00

	N028
	N045
	Л-Кб-К
	11,92
	69,30
	0,0000
	337,26
	117,44
	113,37
	23,39
	-0,26

	N029
	N030
	Л-512
	10,70
	110,30
	0,0000
	995,27
	820,45
	788,65
	381,97
	54,21

	N030
	N025
	Л-513
	9,03
	86,70
	0,0000
	707,16
	531,54
	518,00
	181,50
	51,44

	N030
	N028
	Карак.220500
	0,47
	26,50
	0,4400
	327,78
	227,11
	226,96
	-127,29
	-135,83

	N037
	N040
	Сурх.-Афган.
	0,47
	24,10
	0,4400
	737,56
	0,77
	0,00
	-631,34
	-670,67

	N041
	N042
	Н-Ангр220500
	0,49
	27,20
	0,4400
	65,45
	59,51
	59,50
	-0,90
	-1,25

	N041
	N043
	Л-523
	1,50
	18,57
	0,0000
	467,69
	424,33
	423,35
	28,33
	16,14

	N042
	N004
	Л-Алмал.-1,2
	1,11
	7,03
	0,0000
	900,43
	359,74
	357,04
	19,31
	2,21

	N042
	N005
	Л-Ангрен-1,2
	1,23
	7,72
	0,0000
	165,24
	66,11
	66,01
	-0,57
	-1,20

	N043
	N002
	Л-522
	0,50
	6,25
	0,0000
	269,13
	243,51
	243,41
	11,52
	10,16

	N043
	N053
	Ташк220500
	0,49
	27,20
	0,4400
	71,45
	56,27
	56,26
	31,98
	31,56

	N046
	N026
	Л-К-Г-1,2
	2,22
	15,17
	0,0000
	261,50
	-61,42
	-61,87
	61,96
	58,85

	N046
	N045
	Л-М-К
	6,11
	35,08
	0,0000
	167,70
	-55,85
	-56,37
	3,22
	0,26

	N047
	N049
	Л-С-С
	8,18
	55,48
	0,0000
	76,20
	4,86
	4,72
	29,82
	28,85

	N048
	N049
	Л-К-С
	4,03
	27,50
	0,0000
	147,82
	-50,45
	-50,71
	27,19
	25,39

	N049
	N051
	Л-Самарканд
	2,15
	69,98
	0,0000
	155,63
	-57,17
	-57,33
	17,23
	12,15

	N050
	N049
	Л-Д-С
	12,15
	53,90
	0,0000
	341,85
	130,09
	125,83
	-18,11
	-37,01

	N054
	N003
	Л-6-Ч
	2,58
	26,28
	0,0000
	542,97
	216,21
	213,93
	-0,45
	-23,69

	N055
	N054
	ГЭС-6-ЧБТ
	3,00
	6,50
	0,0000
	255,10
	101,79
	101,21
	-7,41
	-8,68

	N056
	N006
	ГЭС-20-16
	0,30
	23,00
	0,0000
	164,96
	66,00
	65,98
	0,08
	-1,80


4.6.  User's Guide for the Program Simulating Electric Regime (Regime) of the AWP Model Program System 

4.6.1
Function of the Regime Program
The Program Regime simulating an electric regime is an autonomous component of the AWP MODEL program.  It is a complete program product to compute an electric regime.  The Program is designed for:

· Generation based on the node and branch database, and the data sets UZSets.gms and UzParm.gms containing the basic information on the network configuration and main parameters;

· Calling GAMS to solve the model Uz.gms;

· Recording results in the node and branch base;

· Viewing and adjusting the node and branch base.

The Program generates the network configuration data that are minimum necessary and implements the most laborious work relating to the electric circuit description.  Then, a User manually (or using a software) may add data on sets, parameters, or constraints, and put them in the data set for a User’s expansion UzUser.gms, or include them in any place of the model (data set Uzgms) with the help of the operator $include.  It may also change or add equations and variables in the data set Uz.gms.  This makes it possible for a User who does not have programming opportunities to upgrade and specify the basic GAMS model.

4.6.2.  Terms of Application

The Program uses the language Clipper 5.0; it functions in the operational systems DOS and WINDOWS and requires the same resources as GAMS.  The automatic call regime may not operate due to the memory imperfection when some configurations of the operational systems take place.  In this case you must either change the configuration of the operational system, or use another command file (Rg3steps.bat) to call the autonomous regime of the GAMS program. 

4.6.3  Problem Description 

The description of the problem statement is presented in Section 3.4.4.  The Program Regime performs functions of an interface between the GAMS Model and data sets in Format DBF.  The Program is operated by the key defined by a user and performs the functions:

· Node data mapping for correction (key – uN);

· Line data mapping for correction (key – uL);

· Analysis of the node source data and defining a node type (key – tN);

· Generation of data sets UzSets.gms и UzParm.gms (key – gN);

· GAMS automatic call (key  – rN);

Recording results in the node and branch database (key – wR).

When using key tN, the Program analyses the source data and puts down a node type in the field Type (G – for generators and C- for customers).  A User may indicate the types himself leaving out key tN.  If the field Type indicates GC (both consumption and generation are assigned in the node) then the Program, when generating the GAMS Model, forms a dummy node with prefix G and a corresponding dummy line to remove a constraint from Point 3.4.4.1.

3.4.6.4
Input and Output Data


The above section 3.4.2 describes the input and output data.

3.4.6.5
Program Structure


The Program is supplied on the installation diskette, which contains this report and the archived data sets.  After performing the command Inst.bat on disk С the folder RG is created, which contains the following data sets:

Regime.exe

program load image;

Mdfl.dbf

node base;

Line.dbf 

line base;

Rgdos.bat

a command file for operation in DOS;

Rgwin.bat

a command file for operation in WINDOWS;

Rg3steps.bat

program call for the GAMS autonomous operation;

Rggams.bat 

a command file for calling GAMS;

Rggamsvs.bat 

a command file for calling GAMS;

Uz.gms 

GAMS Model; 

Uzout.gms 

output routine on the GAMS language;

Uzparam.gms 

parameters;

Uzsets.gms 

sets;

Uzuser.gms 

User expansion

Browse.com 

support program;

Foxswap.com 

support program;

Base50m3.pll 

support program.

3.4.6.6
Program Run

To start the Program a User is proposed several command files with different keys assigned in the command line for the program call.  The command file Rgdos.bat is recommended for the operational system DOS:

@echo off

@cls

Set Clipper=F100

Regime vSuNuLtNgNrNwR

All keys adjusted in 3.4.6.3 are given here. The vS key is used to display the logs on the screen.  If this key is not assigned then the GAMS log will come out to the data set Uz.rpt.  Using this combination of keys a User may correct the node and line data with the help of the internal database editor.  Press Esc to come out from the correcting field.  When working in the operational system WINDOWS you may use Excel to view and correct the node and branch base.  In this case you may quit the internal editor and use the procedure Rgwin.bat instead:

@echo off

@cls

Set Clipper=F100

Regime vStNgNrNwR

If you do not need to display the GAMS-model log (no vS key), then you may call GAMS by using the procedure Rggams.bat:

@echo off

path>c:\ppath.bat

path c:\;c:\dos;c:\gams

gams uz lo=2 lf=uz.rpt >nul

call c:\ppath.bat

browse uz.prn

and the log is drawn to the data set Uz.rpt.  Otherwise, the procedure Rggamsvs.bat is used.
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� EMBED Equation.3  ���




























































































































































































































































































































































































� AWP – Automated Work Place
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