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GridLAB-D�gets�the�
Residential�model,�

feeder�structure,�and�
schedulers

GridLAB-D�sends�the�
output�results�through�
CSV�files�or�memory�

to�Matlab

Launch�the�GridLAB-D,�
control�its�running,��

through�HTTP�

Create�residential�
model�and�schedulers�

in�GLM�files

During�simulation,�Matlab�sends�HTTP�
commands�to�read/write�physical�
parameters�from/ into�GridLAB-D
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Time
a) Type�1�Average�Power�Consumption�in�a�Typical�Summer�Day�
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Time
b) Type�2�Average�Power�Consumption�in�a�Typical�Summer�Day
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Time
c) Type�1�Average�Power�Consumption�in�a�Typical�Winter�Day�
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Time
d)Type�2�Average�Power�Consumption�in�a�Typical�winter�Day�

HVAC Clotheswasher Dryer Dishwasher Light Oven Miscellaneous Waterheater Refrigerator

The�peak�load�time�occurs�around�6:00�
PM�in�the�residential�microgrid�for�a�
Summer�day�

Off�Peak�time�of�residential�

microgrid�for�a�Summer�day�

The�main�peak�load�time�occurs�around�
7:00�PM�in�the�residential�microgrid�for�

a�Winter�day�

An�early�peak�load�time�occurs�around�
7:30�AM�in�the�residential�microgrid�for�

a�Winter�day�
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Baseline Fair-Shared Fair-Demand Deferral-Based

Rebound issue because  of 

concurrent EV charging  at 

fixed rate
constant power 

output during EV 

charging Deferral-Based and Fair-Shared deliver less energy for

EV charging  according to demand of next trip. Some 

EVs leave house without enough energy to drive.

�

Reside g hich�is�

modeled�in�GridLAB-D

Modeled�in�Simulink�by�using�MPC�toolbox

M r

Linear�phy ant�model�
which�is�m �by�Matlab�

System ication�
Toolbox

Input�Control�
Variables
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Baseline DLC MPC

MPC starts to cool down 

the house to save more 

energy in peak load time

DLC cannot follow the demand response signal; however, MPC follows it 

very well, and can promise to save more energy during peak load time

Rebound issue because  of concurrent release 

of water heater and HVAC to default setpoint
DRS

∆ Vdr op = I l oad Zcon d

P l oad = I l oad Z l oad

Zcon d = Z l i n e + Z t r an s

Z l i n e Z t r an s

∆ Vdr op =

r
P l oad

Z l oad
(Z l i n e + Z t r an s)
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Baseline Power LVCPower Baseline Voltage LVCVoltage

The coil is on for 

delayed drying task Less power consumption because 
of energy saving mode and turning 
off the coil

Lessvoltage drop because of 

saving mode and turning off 

the coil




