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In the paper, the impact of distributed generation (DG) on voltage stability and static load ability limit of the sample power grid in Iran has been studied. Therefore, by varying the amount and location of distributed generations in bus 34 standard test networks of Iran different generation models were made. Then, simulation by FORTRAN programming language was written on these models and the results of these simulations were analyzed. To determine the distributed generations’ location for improvement the static load ability limit and voltage stability on the test network of 34 buses standard of Iran, The venin equivalent reactance was calculated and the weak buses of network was determined. As a result, it was shown that insert distributed generations on this buses in improving the static load ability limit voltage stability have a significant impact. Also, to see the increase in the load ability limit and voltage stability improvement, the different pattern was created. Then, the load ability and voltage stability was investigated.   

Keywords:	34-Bus power network Distributed generation units The static load ability limit Voltage stability Voltage profile 
© 2015 IASE Publisher. All rights reserved.

		
1.	Introduction 

*Penetration of distributed generation (DG) in power networks is increasing rapidly. This increase can be due to factors such as environmental concerns, power market restructuring and development of power generation technology in small volume (Atwa and El-Saadany, 2010). Along with increased use of renewable energy, developing the integration of distributed generations (Nikkhajoei, and Lasseter, 2009). Integration of distributed generations also face difficulties, which in the meantime, one of the most important aspects of voltage stability (Gomez et al., 2013; Eftekharnejad et al., 2013; Tonkoski et al., 2012). Stability analysis of the most important studies is in power grids. Instability and voltage collapse usually occurs on systems that are not capable of dealing with reactive power (Zhou et al., 2005; Moghimi et al., 2015). Reactive power resources, network, network structure and generation pattern of active network buses voltage stability is an important factor affecting. Each of these factors can affect the way the system voltage stability margin of safety and a way for each defined critical status.	Therefore, the main factor in determining the makeup of plant is generation system security feature. Penetration of DG on power systems, unlike the conventional mode 
                                                 * Corresponding Author.  Email Address: Mortezamoghimi1990@yahoo.com (S.M. Moghimi) 

of centralized generation model buses can be changed to be more flexible. This has an impact on the margin of voltage stability and voltage stability is security. In the paper, aimed was assessed the effect of distributed generation on the voltage stability and the static load ability system. To determine the effects of the generation load and voltage stability of the system, network system 34 buses Iran test is used to study the steady state is selected. By analyzing the different modes and the results of similar models in this system, the effects mechanism of different generation systems on the behavior of the chargeability and voltage stability is analyzed. The rest of the paper is categorized. Section 2 34-bus test pattern generation networks and its impact on voltage stability are described. Section 3 describes the mathematical modeling problem. Section 4 simulation results stated. Finally, the conclusion expressed. 
2.	Bus	 test	pattern	 generation	networks	 in	 Iran	
and	its	effect	on	voltage	stability	Extensive research programs in the second and third of Iran to prioritize the use of existing capacities in the field of renewable energy has been done. According to the program of development of Iran's Fourth Development Plan, in which the end of the program, one percent of the installed capacity of about 500 MW in the field of renewable energies be achieved. Authors have to use more and more 
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economical feasibility of renewable energy and distributed generation power industry in Iran is under study. To investigate the effect of voltage stability and maximum loading patterns of generation on 34-bus test network is necessary to produce a variety of patterns created. Here, a number of different patterns of generation, as shown in Table 1 were prepared. It is possible to find a suitable model of generation, the network's 34-bus test to study the steady state is assumed. The system corresponds to the size and topology of the power system, to assess the changing pattern of generation 

and its impact on the load and voltage stability, has been appropriate. The test network is shown in Fig. 1 of 34 buses (Elahimanesh, 2004). The system has a total of 34 buses and 73 line, is composed as follows: a slack bus (bus number 1), 13 generation buses (buses No. 3, 6, 8, 11, 12, 14, 19, 20, 21, 24, 27, 30, 32), consumption bus 20 (buses 2, 4, 5, 7, 9, 10, 13, 15, 16, 17, 18, 22, 23, 25, 26, 28, 29, 31, 33, 34). The results of the flow of the initial condition of the system show that the total system loads of 16524 MW. As well as, the loss is about 182 MW. 
	

Table	1: Amount of coefficients (ߚ) buses generation percentages in different patterns from 34-bus network 14 13 12 11 10 9 8 7 6 5 4 3 2 1 G.P. Bus 0.00.0 0.0 0.0 0.00.00.00.00.00.00.0 0.0 0.0 0.0 2 10.39.7 9.7 9.7 9.79.79.79.79.710.910.9 12.1 10.9 10.9 3 0.00.3 0.0 0.0 0.00.00.00.00.00.00.0 0.0 0.0 0.0 4 0.00.0 0.6 0.6 1.20.00.00.00.00.00.0 0.0 0.0 0.0 5 4.44.4 4.4 4.4 4.44.44.44.44.44.44.4 5.6 4.4 4.4 6 0.00.0 0.0 0.0 0.00.00.00.00.00.00.0 0.0 0.0 0.0 7 6.16.1 6.1 6.1 6.16.16.16.16.14.86.1 7.3 4.8 6.1 8 0.00.0 0.0 0.0 0.00.00.00.00.00.00.0 0.0 0.0 0.0 9 0.00.0 0.0 0.0 0.00.00.00.00.00.00.0 0.0 0.0 0.0 10 6.76.1 6.1 6.1 6.16.16.16.16.16.16.1 7.3 6.1 7.3 11 6.76.1 6.1 6.1 6.16.16.16.16.16.17.3 7.3 6.1 7.3 12 0.00.0 0.0 0.0 0.00.00.00.00.00.00.0 0.0 0.0 0.0 13 4.84.8 4.8 4.8 4.84.84.84.84.84.84.8 4.8 4.8 4.8 14 0.30.3 0.6 0.6 0.00.00.00.00.00.00.0 0.0 0.0 0.0 15 0.00.0 0.0 0.0 0.00.00.00.00.00.00.0 0.0 0.0 0.0 16 0.00.0 0.0 0.0 0.00.00.00.00.00.00.0 0.0 0.0 0.0 17 0.00.0 0.6 0.6 0.00.00.00.00.00.00.0 0.0 0.0 0.0 18 6.16.1 6.1 6.1 6.16.16.16.16.16.14.8 6.1 6.1 6.1 19 3.83.8 3.8 3.8 3.83.83.83.83.85.03.8 3.8 5.0 3.8 20 9.48.2 8.2 8.2 8.28.28.28.28.29.48.2 8.2 9.4 9.4 21 0.00.0 0.0 0.0 0.00.00.00.00.00.00.0 0.0 0.0 0.0 22 0.00.0 0.0 0.0 0.00.00.00.00.00.00.0 0.0 0.0 0.0 23 15.315.3 15.3 15.3 15.315.315.315.315.315.314.0 14.0 15.3 15.2 24 0.30.3 0.6 0.6 1.21.20.00.00.00.00.0 0.0 0.0 0.0 25 0.00.0 0.0 0.0 0.00.00.00.00.00.00.0 0.0 0.0 0.0 26 5.15.1 5.1 5.1 5.15.15.15.15.16.36.3 6.3 6.3 5.1 27 0.00.3 0.6 0.0 0.00.00.00.00.00.00.0 0.0 0.0 0.0 28 0.61.2 0.6 1.2 1.21.22.44.80.00.00.0 0.0 0.0 0.0 29 7.37.3 7.3 7.3 7.37.37.37.37.38.58.5 6.1 7.3 7.3 30 0.00.0 0.0 0.0 0.00.00.00.00.00.00.0 0.0 0.0 0.0 31 11.111.1 11.1 11.1 11.111.111.111.111.111.113.6 9.9 12.3 11.1 32 0.00.0 0.6 0.0 0.00.00.00.00.00.00.0 0.0 0.0 0.0 33 0.62.4 0.6 1.2 1.22.42.40.04.80.00.0 0.0 0.0 0.0 34  
3.	Mathematical	modeling	of	problem	Bus voltage changes according to the load according to the P-V curve will be displayed. Points on the P-V curve is response of flow equations in different times. The first to achieve this curve must be added load parameter according to the following flow equations (Elahimanesh, 2004). The packet flow equations, each bus ݅ from a system ݊ bus according to equation 1 is expressed.  ቐܲ(ߜ, ܸ, (ߣ = ,ߜ)0ܳ ܸ, (ߣ = 00 ≤ ߣ ≤ ெ௔௫ߣ                   (1) 

To solve the problem and finding the critical points, starting from a basic response and using the prediction / correction, the response is calculated at different load levels. The above process is as follows. 
3.1.	The	step	of	new	response	prediction	Considering that close to the critical point flow equations are not well-behaved, so the process of prediction / correction is used. Predicting step for predicting the response to the increase in the new times (changing parameter of ߣ ) from linear approximation equations was used. With the full differential flow equations, these equations have become a set of linear equations. 
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݀ܲሾ(ߜ, ܸ, ሿ(ߣ = ఋܲ݀ߜ + ௏ܲ + ఒܲ = 0                (2) ݀ܳሾ(ߜ, ܸ, ሿ(ߣ = ܳఋ݀ߜ + ܳ௏ + ܲܳఒ = 0                (3)   (ܳఋ) ఋܲ Partial differential equation that the matrix contains active power (reactive) is based on the angle ߜ, (ܳఋ) ఋܲ  the matrix of partial equations of active power (reactive) in terms of size and operating voltage of partial differential equations of active power (reactive) is based on parameters ߣ whose members are as follows:  ܲ ఒ௜ = ఋ௉೔ఋఒ = ܲீ ௜ைீܭ௜ − ௢௦ఝ಺                (4) ܳఒ௜ܥ௉௟௅௜ܵܭ = ఋ௉ொ೔ఋఒ = ܳீ௜ைீܭ௜ − ௉௟௅௜ܵܭ ௜ܵ௡ఝ಺                (5)  Closed form of equations for equation 6 accordingly:  ห଴଴ห = ቚௗ௉ௗொቚ = ቚ௉ഃ ௉ೇ ௉ഊொഃ ொೇ ொഊቚ อ݀ఋ݀௩݀ఒอ                 (6)  Matrix J is the conventional matrix of Newton-Raphson method. In equation 1 a variable ߣ flow equations has been added. Therefore, to solve with added equation is required. This can be used to identify the variables (variable continuous). (In the beginning step, variable of ߣ is selected as continuous variable). In other words, if the vector t used to represent vector variables the equation will be as follows:  ݐ = ሾ݀ఋ ݀௩ ݀ఒሿ், ௄ݐ = ±1                 (7)  Variable ݐ௞ as continuous variable is the positive and negative variable depending on the type and direction of the curve. By selecting one of the variables as continuous variables, equation 1 is soluble and made the following equations:  อ ఋܲ ௏ܲ ఒܲܳఋ ܳ௏ ܳఒ݁௄ อ อ݀ఋ݀௩݀ఒอ = ቚ 0±1ቚ                 (8) ݁௄ = ሾ0, … ,1, 0, … , 0 ሿ                   (9)  All elements ݁௞  except the k-th element is 1, equal to zero. Additional equation, ݁௞ ensures that the Jacobian matrix equations is non-singular. Select symbol of (+1) or (-1) as indicated on the form of the variables are continuous along. If the variable persistence over the course of increase, the (+1) and otherwise mark (1) is selected, and the selection of symbols corresponding element in the vector t is obtained. By solving the system of equations, the new points using the following equations are obtained:  อ݀∗ߣ∗ݒ∗ อ = อߜ଴ݒ଴ߣ଴อ + ߜ อ݀ఋ݀௩݀ఒอ               (10)  The parameter predicted values and ߪ to set the stride length is a scalar. The step shall select and 

adjust the response is expected within a radius of convergence. 
3.2.	The	step	of	new	response	correction	After finding the answers; predicted which this action is necessary to calculate an exact answer is in the stage of correction. Power flow equations in correction step are as follows:  ൝ܲ(ߜ, ܸ, (ߣ = ,ߜ)0ܳ ܸ, (ߣ = 0ܺ௄ = ߟ                   (11)  In the above equation, ܺ௞ variable duration and ߟ variable continuity should be noted that the initial guess is equal:  อߣ∗ߥ∗ߜ∗อ  The equations of Newton-Raphson method is as follows:  อ݀ܲ݀0ܳ อ = อ ఋܲ ௏ܲ ఒܲܳఋ ܳ௏ ܳఒ0, 0, … 1, 0, … 0 อ                                (12)  Above equations are usual power flow equations. The difference is that a row and column has been added to it. 
3.3.	 Choose	 continuity	 variable	 and	
understanding	of	the	critical	point	Selection of appropriate continuity correction is very important especially for the step, so a suitable choice for continuous parameter, the state variable is the biggest change. To remove columns on the bus has come to a critical state, with the state of the bus voltage variable change as a continuous parameter is selected.  ܺ ௄ = |௄ݐ| = ,|ଵݐ|ሾݔܽ݉ ,|ଶݐ| … ,  .can be recognized above point ߣ݀ for the curve to the P-V, positive, and zero at the critical point in the lower curve is negative, so from the sign (ߣ݀)ߣ ௄|ሿ             (13)  To identify the critical point, the tangential component ofݐ|
3.4.	Exceptional	value	theory	From exceptional value theory can be for determining the degree of voltage stability and voltage stability margin used buses. If the Jacobian matrix display, Hermitian this matrix is the following. ܬு = ܬ) ×  is Transpose Jacobian matrix. The matrix specific amounts of the Jacobian ்ܬ ,While in equation 14  (14)                 (்ܬ
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matrix multiplication in its Hermitian, some real and positive to the equation 15 are obtained:  ݀ ܫሾݐ݁ − ு݆ߣ × ݆ሿ = 0                                                (15)  Specific amounts of solving the above equation is showed with ߣ௄ that some real and positive. Index K represents bus K-th of network. The square root of a value corresponding to Hermitian special, exceptional value that it has obtained the corresponding bus ߜ௄ and have equal ߜ௄ = ඥߣ௄ is presented. 
3.5.	 Assess	 the	 voltage	 stability	 and	 security	
degree	index	

3.5.1.	Voltage	stability	limit	Power flow equations Jacobian matrix Determinant can be used as a measure of distance or proximity to the border point of the system voltage stability, represents the margin of safety of the system. In point of voltage collapse, and consequently the amount of the standard system security margin will be zero. The bus voltage changes amount to load changes డ௏డொ , డ௏డ௉  is the other criteria of voltage stability security degree. In point of voltage collapse, this amounts are large, so large amount can be used as a measure of distance or proximity to the border point is considered voltage stability. 
3.5.2.	Voltage	stability	margin	Voltage stability security margin is calculated as follows.  ߜ௄ = ඥߣ௄                                                                    (16)  
3.5.3.	Determination	of	low	voltage	buses	Given that the curve (P-V) buses of the network, the slope of the tangent to the curve at the operating point, the weak buses, is higher than other buses. This means that with increasing load, the faster buses are close to the point of the knee of the curve and voltage collapse, if my bus, the slope of the curve (P-V) related to it shows with ௜ܶ, we have:  ܶ ௜ = ௗ௏೔ௗ௉೅೚೟ೌ೗ ≅ ∆௏೔∆௉೅೚೟ೌ೗                                                (17)  Therefore, ்ܲ௢௧௔௟ the total active power load in the curve (P-V) buses, bus voltage variations, all of it has been measured. 

ݔܽ݉  ቄቚ∆௏భ∆௉೟ቚ , ቚ∆௏మ∆௉೟ቚ , … , ቚ∆௏య∆௉೟ቚ ⟹  .Because the value ∆ܲ is the same for all buses, so the weakest bus, bus voltage have the most variation  (18)             ݏݑܾ ݇ܽ݁ݓ

 ݉ ∆|ሼݔܽ ଵܸ|, |∆ ଵܸ|, … , |∆ ଷܸ|ሽ ⟹ By reaching to voltage stability limit or point of collapse, value ௗ௏೔ௗ௉  (19)       ݏݑܾ ܹ݇ܽ݁  is equal infinite, and or in other words, ௗ௉ௗ௏೔ is equal zero. Since it is easier to calculate  ௗ௉ௗ௏, this value more appropriate indicator for voltage stability of the system, which is defined as follows.  ܸ ܫܵ = ௗ௉೅೚೟ೌ೗ௗ௏೔                                                               (20)  Which ܸ௜, the weakest bus voltage network is identified in the system. Because the value  ௗ௉ௗ௏ is negative, therefore the voltage stability index (VSI) is positive, the authors have defined it with a minus sign (Note that the curve (P-V), symbol ܸ݀, ݀ ்ܲ opposite each other).	
3.6.	Modeling	constraints	

3.6.1.	V‐Q	Sensitivity	analysis		In solution of power flow equations according to the Newton-Raphson, network constraints can be expressed linearly by the Jacobian matrix elements. Jacobian matrix elements, the sensitivity of the transition show bus voltage. V-Q sensitivity in a bus, V-Q curve slope at a given point displays. Positive values indicate the sensitivity of stable performance and the sensitivity is smaller, the system is more stable.	 Positive values indicate the sensitivity of stable performance and the sensitivity is smaller, the system is more stable. Conversely, a negative value, sensitivity, indicating a small negative performance is unstable and sensitive, showing the performance is very unstable. Because of the nonlinear nature of V-Q, sensitivity range of different conditions, a direct measure of the relative degree of stability has not been shown to express the (Elahimanesh, 2004). 
3.6.2.	V‐Q	Modal	analysis		Voltage stability index calculation system can be reduced Jacobian matrix defined quantities and specific vector ܬோ (Elahimanesh, 2004) identified. V-Q is observed that the sensitivity of the individual modes can identify voltage collapse and instead, information about the combined effect of all modes provide reactive power and voltage changes. 
3.6.3.	The	effect	of	DGs	

3.6.3.1.	The	effect	of	DGs	on	voltage	drop	The simple system RLC, it is assumed that ௅ܲ, ܳ௅ once were active and reactive power and ஽ܲீ, ܳ஽ீ active and reactive power generated by the DG at the time, the line voltage without the presence of distributed generation, is: 
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 ∆ܸ = ܧ − ܸ = ܴ)௅஽ܫ + ௅஽ܫ  :௅஽ the load consumption current that equal withܫ ,In the above equation  (21)                                    (ܺܬ = (௉ಽି௃ொಽ)௏                                                              (22)  As a result, then placement referred to in equation 21, in the presence of distributed generation, the above equation is expressed as follows:  ∆ܸ = ோ௉ವಸି௉ಽା௑(ொವಸିொಽ)௏                (23)  This equation was observed up to a certain amount of active and reactive power produced by DG, line voltage drop can be reduced to a considerable extent, as this can help to share the voltage stability. 
3.6.3.2.	Calculate	 the	buses	Thevenin	equivalent	
reactance		Since the Thevenin equivalent reactance value for each of the buses network ்ܺு೔ can be strong and weak representation of its bus network. For this reason, a program was written to determine ்ܺு for buses. From equation 24, ்ܺு is obtained.  ܺ ்ு೔(݇) = ௏(௞)×ሾ௏బ(௞)ି௏(௞)ሿொ೔೙ೕ(ଵ)                                      (24)  Above steps with the amount of reactive power injection of six (three levels and three levels of negative and positive) was repeated and the average of six values have been calculated as ்ܺு  bus K-th. In the case of generation buses calculation methods in a way that first-time player and addition to the bus voltage, the amount of reactive power generation has been recorded.	Then, in the implementation of the power flow program to the second level, that bus as the bus has been introduced with the exception that the amount of reactive power of the buses that obtained in the previous step. In addition to injection reactive power, also is given to the bus; as with other steps of the calculation ்ܺு  for load buses. Therefore, for all network buses (except Slack buses) ்ܺு  corresponding to each of the buses is calculated. 

4.	 The	 simulation	 results	 on	 the	 34‐bus	 test	
network		The paper’s coding of simulation program is written FORTRAN programming language programming language is strong in the field of computing. The output of the program is to facilitate statistical analysis and evaluation of the results and graphs in Excel files placed.	Each generation models needed to study at a separate sheet of Excel file is placed. The output includes output data obtained from the load at the point closest to the load consisting of active and reactive power generation and consumption, size and angle of buses and bus voltage at the point of load ability limit and collapse voltage is close to the limit.	 In addition, changes in system voltage stability index, intended to determine the weak buses in generation and an increase in load factor growth during system load, the output of this program.  In the paper, reactive power control range is about −0.4 ௡ܲ ≤ ܳ௡ ≤ 0.6 ௡ܲ. ௡ܲ, ܳ௡ Generation is active and reactive power bus desired respectively.	In the simulation of the program, the initial values can be stored all the time. Also, the percentage share of the generation and consumption of each bus relative to the total load is determined at the beginning of the program. The initial increase in the rate of consumption of each bus and the resulting increase in the total load have also been specified. The plan was to load and operating point is determined.	 In terms of the analysis carried out on the results of the relationship between different patterns of generation and patterns of DG in particular, on the load and voltage stability, the more publicity, the 34-bus system of test network and analysis for simulating is selected.	To compare the loading of each generation patterns to each other, Table 2 and Fig. 1 is presented. Also, to facilitate the survey of the impact of the change in the pattern of loading, generation and consumption data bus system for bar graph with different colors are displayed;	with different colors together in Figs. 2 to 7 that correspond to the Tables 3 to 8 of the results of the power flow channel 34 buses given at the point of load ability for each generation patterns are displayed. The load ability and losses related to each of the patterns associated with each of the Figs stated.   

Table	2: Load ability limit of 34-bus test network generation different patterns G.P. No. Limit Load (MW) 
G.P. No. Limit Load (MW) 

G.P. No. Limit Load (MW) 1 16669 10 26201 19 16671 2 16898 11 24517 20 23543 3 16904 12 24497 21 21461 4 16888 13 24724 22 23258 5 16890 14 27722 23 23921 6 24325 15 22204 24 27653 7 19351 16 17789 25 16671 8 24254 17 23586 26 22204 9 24094 18 18212 27 27234   
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Fig.	3: Diagram of load and generation pattern No. 2 of 34–bus network and corresponding load ability limit	 
Table	4: Power flow results of 34–bus network at load ability limit point for the generation pattern No. 2 Bus ࢼ (%)	

	
ܲீ  ܳீ 	(%)ࢻ ௅ܲ ܳ௅ V ܩܧܦ)|ߠ|	No. (MW) (MVAR) (MW) (MVAR) (PU) 1 2.9 483 205 1.0 177 102 1.05 0 2 0.0 0 0 1.4 233 97 0.99 -2 3 10.9 1841 881 10.1 1714 822 1 -7 4 0.0 0 0 3.8 642 340 0.98 -11 5 0.0 0 0 2.3 383 116 0.96 -15 6 4.4 747 284 4.8 807 243 1 -20 7 0.0 0 0 2.2 369 165 0.98 -28 8 4.8 818 341 0.2 41 7 1 -1 9 0.0 0 0 3.0 509 58 1 -4 10 0.0 0 0 3.7 617 226 0.98 -31 11 6.1 1023 269 5.4 917 422 1 -29 12 6.1 1023 266 5.3 895 281 1 -4 13 0.0 0 0 0.6 99 44 1 -1 14 4.8 818 117 2.2 373 88 1 -3 15 0.0 0 0 1.2 205 72 0.92 -8 16 0.0 0 0 3.3 553 254 0.99 1 17 0.0 0 0 0.6 102 41 0.99 3 18 0.0 0 0 1.0 171 97 0.92 1 19 6.1 1023 123 2.7 459 180 1 20 20 5.0 839 175 2.8 476 197 1 17 21 9.4 1593 221 0.5 81 0 1 14 22 0.0 0 0 0.0 0 0 1 9 23 0.0 0 0 0.0 0 0 1 10 24 15.3 2577 1546 23.7 4007 1820 0.99 10 25 0.0 0 0 1.0 171 82 0.86 3 26 0.0 0 0 0.5 90 40 1 18 27 6.3 1064 541 4.3 720 148 1 17 28 0.0 0 0 1.3 215 101 0.92 11 29 0.0 0 0 1.1 194 75 0.76 1 30 7.3 1232 223 1.4 240 237 1 19 31 0.0 0 0 0.9 151 87 0.98 12 32 12.3 2086 321 4.1 699 208 1 20 33 0.0 0 0 1.7 289 159 0.95 16 34 0.0 0 0 1.8 300 172 0.58 -13  ܲீ = 17166  ௅ܲ = 16898 ௅ܲ௢௦௦ = 268 ܳீ = 5514 ܳ௅ = 6980 ܳ௅௢௦௦ = -1467  

Table	5: Power flow results of 34–bus network at load ability limit point for the generation pattern No. 3 Bus ࢼ (%)	 ܲீ  ܳீ 	(%)ࢻ ௅ܲ ܳ௅ V ܩܧܦ)|ߠ|	No. (MW) (MVAR) (MW) (MVAR) (PU) 1 2.3 381 200 1.0 177 102 1.05 02 0.0 0 0 1.4 233 97 1 -23 12.1 2046 770 10.1 1715 823 1 -34 0.0 0 0 3.8 643 340 0.98 -75 0.0 0 0 2.3 383 116 0.97 -116 5.6 952 178 4.8 807 244 1 -107 0.0 0 0 2.2 369 165 0.99 -178 7.3 1228 2 0.2 41 7 1 29 0.0 0 0 3.0 510 58 1 -110 0.0 0 0 3.7 617 226 0.99 -18
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11 7.3 1228 230 5.4 918 423 1 -1312 7.3 1228 208 5.3 895 281 1 -113 0.0 0 0 0.6 99 44 1 014 4.8 819 71 2.2 373 88 1 015 0.0 0 0 1.2 205 72 0.92 -916 0.0 0 0 3.3 554 254 0.98 117 0.0 0 0 0.6 102 41 0.99 -118 0.0 0 0 1.0 171 97 0.91 -319 6.1 1023 129 2.7 459 180 1 1520 3.8 634 155 2.8 476 197 1 921 8.2 1389 206 0.5 81 0 1 522 0.0 0 0 0.0 0 0 1 223 0.0 0 0 0.0 0 0 1 224 14.0 2374 1424 23.7 4009 1821 0.99 225 0.0 0 0 1.0 171 82 0.86 -626 0.0 0 0 0.5 90 40 1 927 6.3 1064 543 4.3 720 148 1 928 0.0 0 0 1.3 215 101 0.92 129 0.0 0 0 1.1 194 75 0.76 -930 6.1 1028 280 1.4 240 237 1 931 0.0 0 0 0.9 151 87 0.98 332 9.9 1678 311 4.1 699 208 1 833 0.0 0 0 1.7 290 159 0.95 434 0.0 0 0 1.8 300 172 0.58 -22 PG=17069  PL=16904 PLOSS=165 QG=4708 QL=6983 QLOSS=-2275    

 
Fig.	4: Diagram of load and generation pattern No. 3 of 34–bus network and corresponding load ability limit	

	
Table	6: Power flow results of 34–bus network at load ability limit point for the generation pattern No. 4 Bus ࢼ (%)	 ܲீ  ܳீ 	(%)ࢻ ௅ܲ ܳ௅ V ܩܧܦ)|ߠ|	No. (MW) (MVAR) (MW) (MVAR) (PU) 1 2.8 469 189 1.0 177 102 1.05 0 2 0.0 0 0 1.4 233 97 1 -3 3 10.9 1840 855 10.1 1713 822 1 -5 4 0.0 0 0 3.8 642 339 0.98 -9 5 0.0 0 0 2.3 382 116 0.96 -13 6 4.4 746 285 4.8 806 243 1 -17 7 0.0 0 0 2.2 369 165 0.98 -25 8 6.1 1022 247 0.2 41 7 1 2 9 0.0 0 0 3.0 509 58 1 -1 10 0.0 0 0 3.6 616 226 0.98 -28 11 6.1 1022 270 5.4 917 422 1 -26 12 7.3 1227 233 5.3 894 281 1 0 13 0.0 0 0 0.6 99 44 1 2 14 4.8 818 129 2.2 373 88 1 0 15 0.0 0 0 1.2 204 72 0.92 -8 16 0.0 0 0 3.3 553 253 0.99 3 17 0.0 0 0 0.6 102 41 0.98 4 18 0.0 0 0 1.0 171 97 0.92 2 19 4.8 818 121 2.7 459 180 1 15 20 3.8 634 156 2.8 475 197 1 9 21 8.2 1388 398 0.5 81 0 1 14 22 0.0 0 0 0.0 0 0 0.99 10 23 0.0 0 0 0.0 0 0 0.99 11 
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24 14.0 2371 1423 23.7 4005 1819 0.99 11 25 0.0 0 0 1.0 171 82 0.86 5 26 0.0 0 0 0.5 90 40 1 19 27 6.3 1063 541 4.3 720 148 1 19 28 0.0 0 0 1.3 215 101 0.92 13 29 0.0 0 0 1.1 194 75 0.76 3 30 8.5 1436 188 1.4 240 237 1 22 31 0.0 0 0 0.9 151 87 0.98 14 32 13.6 2290 370 4.1 698 207 1 23 33 0.0 0 0 1.7 289 158 0.95 19 34 0.0 0 0 1.8 299 172 0.58 -11  PG=17141  PL=16888 PLOSS=253 QG=5404 QL=6976 QLOSS=-1572    

 
Fig.	6: Diagram of load and generation pattern No. 5 of 34–bus network and corresponding load ability limit	 

4.1.	Analysis	of	different	and	patterns	modes	of	
Iran's	34‐bus	test	network	generation	In examining the results of different models of generation has been observed that some of the share transfer between buses produced by intensive generation, the amount of load ability and voltage stability, sensibly yet, but mortality has changed little.	Put percent of generation is now concentrated in poor bus network voltage stability and maximum load ability has increased significantly. Also, the generation is now scattered on some poor bus network, increase voltage stability and maximum loading is to a large extent.	The generation model No. 1 to 5, the percentage share of the generation of buses has been changed in various patterns.	 In this system, given the relatively low number of generation buses and the generation buses in different patterns, it is observed that the loading of each of these cases, the change is not significant, but their losses are significant changes there. In other generation models, from centralized to distributed generation of the load placed on the buses.	 It is observed that the DG on the bus load, generally to improve the load and voltage stability led. In particular, the weak buses now scattered time to put in place these buses, a significant improvement in the load and voltage stability of the system has created. Also, the generation model No. 6, some of the buses share of generation is reduced. 
5.	Conclusion	In this paper, improved voltage stability and the load ability limit on the test network 34-bus Iran to determine the steady state use of distributed generation were studied.	By evaluating the results of the investigations carried out on the test network 

system 34-bus Iran, the effect of the distribution of the balance between load and generation on buses and put on weak buses of DG network to improve the load ability and voltage stability was viewed.	 Also, discussed the effects of DG time and reactive power control devices (such as svc) on voltage stability and determine the optimal location in power networks, the impact of dynamic voltage stability distributed generation with regard to limitation of reactive power and pulse changes transformers scattered by the authors for future research on the distributed generation and their impact on the power system is proposed. 
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