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Rural Electrification Factory Microgrid Data Centers Microgrid

Microgrid for School/ Institute Solar/ BESS Farm Utility Scale Microgrid

EMS Application



HMG Panel

EMS Function



PRIMARY CONTROL

Basic V/F or P/Q controls

Basic P/Q controls

Basic V/F or P/Q controls

Charge/Discharge control

Load connection/disconnection 
control

DEVICE LEVEL CONTROLLER

Microgrid controls

• V/F regulation to Nominal values

• Optimal dispatch of DER units

• Mutual synchronization & to the upstream power layer

• Import/Export of P/Q control to upstream power layer

• Direct Islanding detection

Modbus

Power System Operator (or Energy Management System)

• Control of energy transactions b/w mains & microgrids

• Demand based tariff plans to lower-level power layers

• Dynamic P&Q requests for frequency regulation & kW/kVAr supportTERTIERY CONTROL

SECONDARY CONTROL

Modbus

ENERGY MANAGEMENT SYSTEM (EMS)

POWER SYSTEM OPERATOR (PSO) OR EMS



EMS Control Architect

A: Wind Turbine
B: Solar PV
C: Diesel Generator
D: BESS

CAN BUS Protocol

MODBUS Protocol

Primary Control
Mains Incoming 
Controller

Secondary Control 
EMS Controller 
Interfacing with 
various Inverters

Primary Control
Genset Controller



Optimal Dispatch of Power Sources
-To maximize the utilization of green energy (PV/Battery) & minimize diesel consumption

➢ PV power is produced in maximum to ensure minimum load absorbed from Mains or 

Gensets

➢ BESS/Gensets support PV by discharging power to manage intermittency/fluctuations

➢ PV power when surplus is used to charge the battery & export back to Mains within 

prescribed limits

EMS Expectations



Mains
supplying Load 

Mains dropout
BESS supplies 

load

BESS almost
discharged

Genset started
and supply load
+ BESS charging

BESS charged 
and supply load Mains restored

BalancingGrid follow >> Grid forming

Power Management of Sources

-To start/stop the PV, BESS & Generator based on conditions

➢ To curtail PV power when batteries are charged & total load is lesser than PV output

➢ To stop charging/discharging BESS based on State of Charge

➢ To start N numbers of required Generators

➢ To perform Peak Shaving 

EMS Expectations



Energy Trading
Spot Price Dispatch (SPD) tool detect price change and send it to the microgrid controller

Strategic BESS reserve discharge in the grid

Microgrid connected
to the grid

PV feeding grid
+ BESS charging

Implementation of SPD management:
Unloading BESS if price is high

Loading BESS if price is low

Spot Price Dispatch signal

EMS Expectations



Reduce Interruption Of Power To Loads
-To perform seamless transfer

➢ When there is failure of mains, the BESS can seamlessly take over

➢ With Battery system heavily discharged, Genset can take over & feed loads

➢ With resumption of mains, both genset & battery can seamlessly synchronize without 

any power interruption

EMS Expectations



Challenges In Microgrid Installation 

• Cyber-Security: IEC 62443 (IACS), ISO 27001controls 
relevance, UL 2900 (if applicable to controller) 

• Microgrid & Interconnection: IEEE 2030.7/2030.8/2030.9 
(microgrid controller functions & testing), IEEE 1547 (DER 
interconnection)

• Power quality & protection: IEC 61000 series (EMC), IEC 
60255 (protection relays)

• Conditions of Equipment on site

• Remote Monitoring via Cloud



@comap_group @ComApGlobal @ComAp Group @ComApControlSystem

WhatsApp Contact WeChat Contact 
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