SIMULINK Model Structure of UW Meshed Microgrid
Figure 1 shows the UW Meshed Microgrid diagram. 





Figure 1. Three Phase Diagram of UW Meshed Microgrid

Impedances of microgrid lines and transformers are listed in Table 1 and 2 respectively.

Table 1. Line impedances of UW meshed microgrid

	Line Impedance
	Length [ft]
	R [Ω]
	XL [Ω]
	XC [Ω]

	PC1
	366
	0.093400
	0.025500
	     82.7

	PC2
	18
	0.002810
	0.000679
	2894.3

	PC3
	175
	0.027352
	0.006600
	   288.6

	PC4
	108
	0.016880
	0.004070
	  336.7

	PC5
	17
	0.002600
	0.000640
	2020.2

	PC6
	75
	0.013700
	0.003300
	  577.2


Table 2. Transformer impedances of UW meshed microgrid

	Tag
	Volt-Amp
 Rating
	Impedance
	HV Side Resistance[Ω] 
	HV Side Reactance[Ω]
	LV Side Resistance[Ω]
	LV Side Reactance[Ω]

	T1
	2500 kVA
	5.50%
	0.04707123
	0.1882849
	0.000627
	0.0025068

	T2
	75 kVA
	4.40%
	0.01689600
	0.0675840
	0.003173
	0.0126908

	T3
	45 kVA
	4.20%
	0.02688000
	0.1075200
	0.005047
	0.0201899

	T4
	45 kVA
	4.20%
	0.00671900
	0.0268800
	0.005047
	0.0201899

	T5
	45 kVA
	4.20%
	0.02688000
	0.1075200
	0.005047
	0.0201899


Table 3. Loads of UW meshed microgrid

	Tag
	Power Rating

	L11-L12
	4 kW

	L21-L22
	4 kW

	L31-L32
	4 kW

	L41-L42
	4 kW


The parameters which belong to Microsource (MS), Microsource with energy storage (ES) and GENSET are listed in Table 4, 5 and 6, respectively.
Table 4. MS parameters

	VDC
	750 V

	SBASE
	15 kVA

	VBASE
	208 V

	ωbase
	376.9911 (2π60)

	(ω
	3.1416 (2π0.5)

	Pmax
	15 kW (1 pu)

	Pmin
	0 kW

	Preq
	4 kW (0.2667 pu)

	Vreq
	208 V (1 pu)

	Kpp
	3

	Kpi
	30

	Kvp
	0.01

	Kvi
	5

	mQ
	0.05

	mP
	3.1416

	τVQP
	0.01


Table 5. ES parameters

	VDC
	750 V

	SBASE
	15 kVA

	VBASE
	208 V

	ωbase
	376.9911 (2π60)

	(ω
	3.1416 (2π0.5)

	Pmax
	15 kW (1 pu)

	Pmin
	-2.5 kW (-0.1667 pu)

	Preq
	4 kW (0.2667 pu)

	Vreq
	208 V (1 pu)

	Kpp
	3

	Kpi
	30

	Kvp
	0.01

	Kvi
	5

	mQ
	0.05

	mP
	2.6928

	τVQP
	0.01


The calculation of power-frequency slope, mP
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Table 6. GENSET parameters

	SBASE
	12.5 kVA
	
	ηthr
	0.47

	VBASE
	208 V
	
	Kev
	11.8238

	ωbase
	376.9911 (2π60)
	
	Kfv
	3600

	(ω
	3.1416 (2π0.5)
	
	τ
	0.022

	Pmax
	12.5 kW (1 pu)
	
	Km
	0.36

	Pmin
	0 kW
	
	τe
	0.001

	Vreq
	208V (1 pu)
	
	Kvp
	1000

	Kpp
	3
	
	Kvi
	10

	Kpi
	30
	
	Kgp
	3

	mP
	3.1416
	
	Kgi
	4

	
	
	Ktf
	0.625


Table 7. Synchronous generator parameters

	xd
	1.204
	
	Td0’
	0.35523

	xd’
	0.125
	
	Td0”
	0.00015

	xd”
	0.056
	
	Tq0”
	0.0067

	xq
	0.533
	
	Rs
	0.0217

	xq’
	0.051
	
	H
	0.19

	xq”
	0.037
	
	p
	2


Case 1: Islanding

· On-Site load 28 kW:  Importing 18kW 

· Island event at t=1.0sec

· Additional 4kW load (L22) at t=2.0sec

Case 2: Loss of cable PC3 in island operation

· On-Site load 32 kW:  Importing  0 kW

· Open cable at  t=1sec

Case 3 loss of Kohler in island operation

· On-Site load 32 kW:  Importing  0 kW

· Kohler lost at t=0 seconds

· Load: low frequency trip at frequency is 59 hZ at ~2.2 seconds.

· Trip 8 kW atBus-1 (L11&L12) and Bus -3 (L31&L32) 

CASE1

       ES: Set to -1kW of 15kW rating                 MS: Set to 5kW of 15kW rating                 GENSET: Set to 10kW of 12.5kW rating  
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CASE2
       ES: Set to -1kW of 15kW rating                 MS: Set to 5kW of 15kW rating                 GENSET: Set to 10kW of 12.5kW rating  
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CASE3
       ES: Set to -1kW of 15kW rating                 MS: Set to 5kW of 15kW rating                 GENSET: Set to 10kW of 12.5kW rating  
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