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[bookmark: _Hlk91330698][bookmark: _Hlk31458250]1. Introduction. In recent years, the great development in renewable energy resources and increasing of electric power demand poses new challenges on the distribution networks [1]. The present passive distribution networks (PDN) are of dual structure as they consist of substations and loads [2]. Nowadays, there is a need to convert the current PDN into an Active Distribution Network (ADN) of a ternary structure; distributed generations (DGs), substations and loads [3].
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In recent years, the great development in renewable energy resources and increasing of electric power demand poses new challenges on the distribution networks [1]. The present passive distribution networks (PDN) are of dual structure as they consist of substations and loads [2]. Nowadays, there is a need to convert the current PDN into an Active Distribution Network (ADN) of a ternary structure; distributed generations (DGs), substations and loads [3]
[bookmark: _Hlk54409845][bookmark: _Hlk54409766]In recent years, the great development in renewable energy resources and increasing of electric power demand poses new challenges on the distribution networks [1].

2. The Proposed Scheme. Based on the adaptive protection and logical information exchange strategy of the wide area network technology, the proposed protection scheme ensures high level of reliability to locate and isolate the fault. The framework of proposed scheme is shown in figure1. The proposed protection scheme is aimed at protecting the electrical equipment from the fault current by isolating the faulty section only.
Based on the adaptive protection and logical information exchange strategy of the wide area network technology, the proposed protection scheme ensures high level of reliability to locate and isolate the fault. The framework of proposed scheme is shown in figure1. The proposed protection scheme is aimed at protecting the electrical equipment from the fault current by isolating the faulty section only.
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FIGURE. 1.  Framework  scheme
[bookmark: _Hlk54410058]   Based on the adaptive protection and logical information exchange strategy of the wide area network technology, the proposed protection scheme ensures high level of reliability to locate and isolate the fault. The framework of proposed scheme is shown in figure1. The proposed protection scheme is aimed at protecting the electrical equipment from the fault current by isolating the faulty section only.

[bookmark: _Hlk54410729]2.1 The operation modes of the proposed scheme. In the proposed scheme, there are two operation modes based on the state of communication between LPC and WAP center. If the communication link is in a good state, the protection system will operate in an adaptive mode, otherwise, the protection system will operate at local decision mode. In an adaptive protection mode, all relays in the local areas operate as standard inverse characteristic [14]. The relays setting updates to the optimal setting according to the topology change to prevent any miscoordination between primary and backup relays.
In the proposed scheme, there are two operation modes based on the state of communication between LPC and WAP center. If the communication link is in a good state, the protection system will operate in an adaptive mode, otherwise, the protection system will operate at local decision mode. In an adaptive protection mode, all relays in the local areas operate as standard inverse characteristic [14]. The relays setting updates to the optimal setting according to the topology change to prevent any miscoordination between primary and backup relays
[bookmark: _Hlk91331091]2.2 Optimal over current relay setting calculations. When the protection system operates in adaptive mode, the optimal over current relay setting must be calculated. It is usually formulated as a constrained optimization problem. Several alternative objective functions have been proposed in literature [15-16]. The most common objective function used in literature is the minimization of the sum of the operating times of all the Directional Over Current Relays for the maximum fault current, this objective function is expressed as follows:
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Where m is the number of relays in the local area, top,i  is the operation time for relay Ri . 
It is usually formulated as a constrained optimization problem. Several alternative objective functions have been proposed in literature. µ and β are the relay characteristic constants as shown in table 1.

TABLE 1. Overcurrent Constant
	Relay type
	µ
	β

	standard relays
	0.14
	0.02

	inverse relays
	13.5
	1

	extremely  relays
	80
	2



When the protection system operates in adaptive mode, the optimal over current relay setting must be calculated. It is usually formulated as a constrained optimization problem. Several alternative objective functions have been proposed in literature [15-16]. 
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In the proposed scheme an LDM is added in the LPC, this module gets permission to work only when the communication link between LPC and WAP center is failed.

TABLE 2. Output Signals for 
	Relay 
	Ai
	Di
	ADi
	Trip 
	Delay
	Block

	R1
	1
	1
	1
	YES
	0.4 Sec
	NO

	R2
	1
	1
	1
	YES
	0.2 Sec
	NO

	R3
	0
	0
	0
	NO
	-
	YES

	R4
	1
	0
	0
	NO
	-
	YES

	R5
	1
	0
	0
	NO
	-
	YES



In the proposed scheme an LDM is added in the LPC, this module gets permission to work only when the communication link between LPC and WAP center is failed.
In the proposed scheme an LDM is added in the LPC, this module gets permission to work only when the communication link between LPC and WAP center is failed.  
                                                   
  3. Result and Discussion. To investigate the effectiveness of the proposed protection scheme, a simple real distribution system is chosen. To investigate the effectiveness of the proposed protection scheme, a simple real distribution system is chosen.   To investigate the effectiveness of the proposed protection scheme, a simple real distribution system is chosen.

3.1 Scenario 1. In the first scenario, the following assumptions are made:
1. DG2 is assumed to be isolated from the network.
2. Communication link with WAP center is at good state.
To investigate the effectiveness of the proposed protection scheme, a simple real distribution system is chosen. To investigate the effectiveness of the proposed protection scheme, a simple real distribution system is chosen.   To investigate the effectiveness of the proposed protection scheme, a simple real distribution system is chosen.
 3.2 Scenario 2. In the second scenario, the effect of DGs on the proposed protection scheme is investigated. The following assumptions are made:
1) The DG2 is assumed to be integrated with network.
2) Communication link with WAP center is lost during the integration.
To investigate the effectiveness of the proposed protection scheme, a simple real distribution system is chosen. To investigate the effectiveness of the proposed protection scheme, a simple real distribution system is chosen. To investigate the effectiveness of the proposed protection scheme, a simple real distribution system is chosen.
To investigate the effectiveness of the proposed protection scheme, a simple real distribution system is chosen. To investigate the effectiveness of the proposed protection scheme, a simple real distribution system is chosen. To investigate the effectiveness of the proposed protection scheme, a simple real distribution system is chosen

4. Conclusion. In this paper a new WAP scheme based on a combination between an adaptive protection and LDM is proposed. In this paper a new WAP scheme based on a combination between an adaptive protection and LDM is proposed.
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